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BBenenue B xumumo. [IponeaeBruyeckuii Kypc XuMUM 7 Kjaace
IlosicHuTeILHASA 3aMUCKAa.

Jannast nmporpamma oOecriedeHa yuyeOHOW aBTOPCKOM mporpamMmol Kypca XUMHU IJisg 7 Kiacca
«BBenenne B xumutoy, aBTopos I'abpuensua O.C., [llumapesoii I.A. nns o6meoOpa3oBaTeTbHBIX
yupexaeHuii. [Iporpamma ony6inukoBana B coopauke (Paboune nmporpamMmmel. Xumus. 7-9 Kinacchl:
yuebHo-MeToauueckoe mocooue / coct. T.JI. 'amOypuesa.-M.: Ipoda, 2019.-159 [1]c).

VYueonuk: ["abpuensa O.C., OctpoymoB U.I"., Axneounun A.K. « Xumus. BBoanbli Kypc. 7 Kiacc.:
YyebHoe nmocobue a1 yyamuxcs oorieo0pa3oBaTelbHbIX YUeOHbIX 3aBeeHuid. — M.: [Ipoda, 2019.

BBo/iHBIN Kypc XMMUH TPEIHA3HAYEH IS MOJrOTOBKH YYalIMXCS K U3yYCHUIO OCHOBHOTO Kypca
8—9 xnaccoB. OH pa3paboraH Tak, 4TOOBI 3aJ0KUTh OCHOBHI XMMHUYECKOW KapTHUHBI MHUpPA B
CO3HAHHMHU YYaIlMXCs, BOCIPEISATCTBOBATh PA3BUBAIOLICHCS B MOCJICIHHE TOJbl B OOIIECTBE
xeMo(oOuu, ycTpaHUTh MpoOen B HENPEPHIBHOM MIKOJIBHOM XHUMHYECKOM OOpa30BaHUM,
BO3HHKAIOIINI MEXIY KYpCOM €CTECTBO3HAHHS 5—6 KJIaccoB U XxuMuei 8— 9 kinaccos. M3ydenue
Kypca HamnpaBlIeHO Ha TO, 4YTOOBI MOKa3aTh YYalIUMCS, YTO XUMHA — 3TO DJIEMEHT
00I1IeYeIIOBEYECKOI KYJIBTYPBI, €3 KOTOPOTr0 HEBO3MOYXKHA JKU3HB JII000TO YeTOBeKa.

Baxxnoii 3amadell Kypca sBISeTCS pasrpy3ka BecbMa IeperpykeHHoro umHpopmanuei kypca 8
KJ1acca, Io3TOMY MpOorpaMMa BKIFOYAeT BOMPOCHI, HA KOTOPbIC B 8 Kilacce HE XBaTaeT BPEMCHHU.
Kypc oborarien ¢aktamu, 4To MO3BOJSET YCTPAHUTHh 3aMETHBIN MEPEKOC B OCHOBHOM Kypce B
CTOPOHY TEOPETHYECKOro MaTepuaia. Psju  (GakToB HaxomuT OOBSICHEHHE B CaMOM
HPOIEACBTHYECKOM Kypce, a HEKOTOPBIE IMO3BOJISIFOT CO3/1aTh ONOPY VIS pa3BEPThIBAHUS TCOPHUil B
8 kiacce.

['maBHas 3a1a4a Kypca — GOpPMHUPOBATH MHTEPEC YUALIUXCA K TpeaMeTy. /1 7TOro HCHoinb3yTcs
pa3HbIE CPENCTBA:

° XUMHUYECKHMN OKCIICPUMCHT,

L4 MPUKIAAHBIC 3HAHUSA, ITO3BOJIAIOIIUC B3ITIAHYTh Ha 01<py>1<a10n11/1171 MMHD I'Ia3aMU XUMHUKaA,

L4 O3HAKOMIJICHHUE yYallluXCA C OTpaCIAMA XHUMHYISCKOMN HAYyKH;

L4 HpI/IO6I_I_ICHI/IC ux K HCTOpH‘lCCKOfI PETPOCICKTUBE Pa3BUTUSA XUMHYECKOM HAYyKH, HAYUHasA C

JPEBHEHIINX BPEMEH JI0 HAIIUX JHEH;

o pPacKpbITUE MECTa XMMHUM KAaK MHTEIPUPYIOLIEH HAyKH 4epe3 YCHIECHHE MEXIPEIMETHBIX
CBs3€H ¢ mpeMeTaMH He TOJIbKO €CTECTBEHHOHAYYHOT0, HO U 2YMAHUMAPHO20 YUK,

o 3aHUMATEIbHOCTB;

. pacKphITHE 3HAUEHUS XHUMHH B OOCCICUCHHMHM DKOJIOTHYECKOW O€30MacHOCTH W
6€30CHOBATEIBHOCTH XeMO(oOUH.

Oco0eHHOCTh JTaHHOTO Kypca €emie M B TOM, YTO HCIIOJIb30BaHME XUMHUYECKHX (QopMyl,
YpPaBHEHUH PEaKLUK U pacyeTOB CBOJUTCS K MUHUMYMY. DKCIIEpUMEHTAJIbHAS IPOBEPKA Kypca
IMoKasajia, 4YTO UX NpCANOYTHUTCIbHEC BBOJUTH ITO3KE. IIpezMepﬁoe YBJICYCHHUE UMH HAa paHHEM
JTare MOKET MPUBECTU K (popManbHBIM 3HAaHUAM. Bripouem, npu jxenaHuu U HaTMYUH BpeMEHU
YUUTENb MOXKET YCHINTh 3TY CTOPOHY.

Pabouas mporpamMmMa OrpaHMYMBAeTCs OJHUM YPOKOM B HEAENIO, TaK KaK COJAEPKUT psil
MHTEPECHBIX, HO HEOOS3aTeNbHBIX IS 3allOMHUHAHUS CBEJCHMH 3aHUMATEIbHOIO, HAay4HO-
MOMYJISIPHOTO ~ XapakTepa, JAeTald M NOJPOOHOCTH TBOpPUECKUX Ouorpaduili y4yeHsIx,
UCTOPUUYECKHE SKCKYPChI, KOTOPBIE MOXHO MPEUIOKUTh YUYaIlUMCS Al CaMOCTOSITEIbHOIO
U3y4EHUS.

N3ydenne XMMHUYECKOTO COJEPKAHUS OCYILECTBIISETCS HA YPOBHE IPEACTaBIECHUH, 3HAKOMCTBA,
HO TpeOyeT NOHUMaHHUA. 3acCTaBIATh 3alIOMUHATh U3y4YaeMblii MaTepuai He CledyeT. 3aloMu-
HaHHUC OCYHICCTBIIACTCA HCIPOU3BOJILHO 3a CUCT MHTCPECA YUAIIIUXCA.



[IpenonaBanue MNpPONEACBTUYECKOIO Kypca MPEANoaracT HETPaAULMOHHBIA IOAXOA K
MPOBEICHUIO YPOKOB. YUEHHKAM NpeJlaraercss CHadaja JoMa MpoYecTb HEOOXOIMMBIN
naparpa¢ yudeOHMKa, a 3aTeM OOCyXkaaTb ero Ha ypoke. IIMpoko HCIOIB3YIOTCSI UIPOBbIE
METO/BI, IIPENOCTABISIOTCS IUPOKUE BO3MOKHOCTH ISl TBOPYECTBA YUALUXCS U YUUTEIIS.

KonTpons M y4er 3HaHMM yuwaluxcs B TPaJULIUOHHBIX (hopMax TakKkKe OCYILECTBIATh HE
pekoMeHayeTca. OTO Jydllle BCero JeinaTb B WUIpoOBOHM (opme, Hampumep, NpH pPELIeHUU
KpoccBOpaoB. [IIMpoKO UCTIONB3YOTCS COUMHEHUS yYaAIIUXCS, PA3BUBAIOIIUE, C OTHOM CTOPOHBI,
uX BooOpaxkeHue u (haHTa3uio, a ¢ Ipyroi, 6asupyromuecs Ha U3y4yaeMoM MaTepuae.

[Tosre3HO UCTIOIB30BaTh COPEBHOBATEIbHBIE METOJUKH.

B nporpaMme nemMoHCTpaIiu 1 1a00paTopHbIe OMBITHI HAYT B 0AHOM pyOpuke. [1o Bo3mMoxxHOCTH,
€CJIH 3TO HE IPOTHBOPEUUT IIpaBWJIaM TEXHUKHU O€30IIaCHOCTHU, CIEAYET IPENOCTABIATH
BO3MOKHOCTB BBIIIOJIHATH OIBITHI CAMUM YYaIllUMCS JJI Pa3BUTUS «XUMHUYECKUX PYK».



[Ipenmer xumuu

(bU3UKH, XUMUH, OHMOJIOTUH
U reorpadumu.
ITonoxurenpHOE U OTPU-
aTeabHOE BO3ACHCTBUE
YeIIOBEKa Ha MPUPOLY.

¢buii mpeaAMETOB U3
ATFOMUHUS JIJIS
WLTIOCTPAIMH WU

TEMA YPOKA COJZIEPXXAHUE YPOKA | DKCITEPUMEHTHI JOMAIIHNE
3AJTIAHNA

I'JIABA 1. XUMMUS B

HEHTPE

ECTECTBO3HAHUS

(124)

1.XuMHs KaK 9acTh EcrecrBosnanne — M. Komnnekus pa3HbIX § 1. CocTaBuTh
KOMIUICKC HayK O MPUPOJIEC: .

€CTECTBO3HAHUSI. npeaIMeToB wiu GoTorpa- | MpoCTOM TUTaH

naparpada

[Mpenmer xumuu. Tena u «CBOHCTBA —

BemecTBa. CBolicTBa HPUMCHCHHUCY

BEIIECTB KaK UX UHIUBUIY-

aNbHBIC PU3HAKH.

CBOMCTBa BEIIECTB KaK

OCHOBA MX MPUMEHEHUS
2. Xumusi BOKpYT Hac.
3.Ha6monenue u Habmronenne xaxk OCHOBHOH 1. YueGHoe § 2. Hoaromgxa K
SKCIIEPHMEHT KaK g}f;;i g}gﬁ:ﬁgli pa. 0GOpY/IOBAHHE, gggﬁlgqecxon
METO/IbI U3YUYCHHS Y CII0BHS TIPOBEICHMUS HCIIONb3yeMOe Ha YPOKax | No | (c. 14).

C€CTCCTBO3HAHHUA U
XUMHNH

Habmronenus. ['umoresa kak
MPEIOI0KEHNUE,
OOBSICHAIONIEE WITH
MIPEICKa3bIBAOIIEE
poTeKaHue HaOII01aeMOTo
SIBJICHUS. DKCIICPUMEHT.
JlabopaTopwus.

OKCHIEpUMEHT
ab0OpaTOPHBIN U JOMAIII-
Huil. CriocoOb!
(uKCUpOBaHUS pe3yJib-
TaTOB HKCIIEPUMEHTA.
CrtpoeHue riaMeHu CBeYH,
CYXOro ropro4ero,
CIIMPTOBKHU.

¢bu3uKU, 6MOJIOTHH,
reorpaduu u xumuu. J15.
Hayunoe HaOiroieHue U
ero onucanue. 3yuenue
CTPOCHHUS TUIAMEHU

HapucoBate 3HakH,
0003Hayaronue npa-
BUJIa TCXHUKHU 0€3-
OTTACHOCTH TIPH BBI-
MOJIHEHUU XUMUYe-
CKHX OITBITOB

4 Ilpaktuyeckas pabota
No 1 «3HakomMcTBO C
71a00paTOPHBIM
000pyTIOBaHUEM.
[TpaBuia TeXHUKU
0€301acCHOCTH»

IIpaBuna TeXHUKH
0€e301MacHOCTH NpH padboTe B
XMMHUYECKOM KaOUHeTe.
JlabopaTopHoe
obopyaoBaHue:
YCTPOWCTBO, Ha3HAUYEHMUE,
pUeMBbl 00paleHHUS.

[ToaroroBka K mpaxk-
TUYECKOU paboTe
No2

5.IIpaktnyeckas pabora
Ne 2 «HabGaronenue 3a
TOpsIIIEN CBEUOM.
YcrpoiicTBo 1 pabota
CIIUPTOBKH»

Habmonenue. YcrpoicTBO
CTIIUPTOBKH U TIPaBUIIA
oOpallleHusl C HarpeBaTelb-
HBIMH NIPUOOPaAMH.

IToaroroska
JTOKJIAJIOB 110 TEMaM:
«HM3 ucropun
HU300peTeHUS
ANIeKTPOhOpHOH
MAaIIUHbBD,
«Hcropus
MOSIBJICHUS TJI00ycay

6.MopaenupoBaHue

Mogaenu kak
a0bCcTparupoBaHHBIC KOITHH
M3y4aeMbIX 00BEKTOB U
npoueccoB. Mojienu B

J1. DnextpodopHas
MallrHa B IEHUCTBUM.
['eorpaduueckue Moaenu
(rmoOyc, kapTa).

§ 3. Beryuuts
CHMBOJIBI C
Ha3BaHusaMH 10
XUMHYECKHX




¢uzuke. DnexkrpodopHas
MaIIfHa KaK
abcTparupoBaHHAst MOJIEITb
MOJIHUHA. Monenu B
ounonorun. buonorudeckue
MYJISDKU. Mozienu B XUMUH:
MaTepuagbHble (MOJENN
aTOMOB, MOJIEKYI,
KpUCTAJIJIOB, alapaToB U
YCTaHOBOK) ¥ 3HAKOBBIE
(XUMHUYECKHUE 3HAKH,
XUMHYeckue Gopmyiabl U
XMMHYECKHE YPABHEHUS).

buonoruueckue moaenu
(MyJISKH OpTaHOB M
CUCTEM OpTaHOB
pacTeHUM, )KUBOTHBIX U
yesnoBeka). dusnueckue
U XUMUYECKUE MOJICITH
aTOMOB, MOJIEKYJIT
BEIIIECTB U UX
KPUCTATMIECKHIX
pEIIeToK

anementoB (H, C, N,
O, Na, Mg, Al, Si,
P,S)

7. XUMHAYECKHE 3HAKU U
bopmybl

XUMUYECKUHN JIEMEHT.
XuMunueckue 3Haku. Mx
0003HaYeHHE, TPOU3HOIIIE-
HUE U HHPOpManus,
KOTOPYIO OHU HECYT.
Xumugeckue Gopmyisl. Mx
0003HayeHHE,
MIPOU3HOIICHHUE U
uH(popMalus, KOTOPYIO OHU
HecyT. UHIeKChl u
koddurmentsl. [IpocTeie
Y CJIOKHBIC BEIICCTBA.

M. IapoctepkHeBbIE
MOJICJIA BO/IBI,
YTIEKUCIIOTO U
CEpPHUCTOTO T'a30B,
Metana. J10O.
Nsrorosnenue Mmoaenen
MOJIEKYJI XUMHUYECKHUX
BEIIIECTB U3 IIACTUIINHA

§ 4. NomamHuM
OTIBIT
«HM3roroBnenue
MOJIETIEN MOJIEKYJT
BEILECTB U3 IIACTU-
JIuHay». Beryunts
CHUMBOJIbI U
Ha3BaHUS JIEMEHTOB
(Fe, Au, K, Ca, Cn,
Hg, Pb, Ag, C1, Cr,
Zn)

8. Xumus u pusnka

[TonsTus «aTomy,
«MOJICKYJIa», KHOHY.
OCHOBHbIE TOJOXKEHUS
aTOMHO-MOJIEKYJISIPHOTO
yuenust. Kpucraannueckoe
COCTOSIHUE BEIECTBA.
Kpucrannuueckue pemerku
TBEpAbIX BewecTB. Jud-
¢y3us. bpoyHoBckoe
TIBYDKEHUE.

J1. O6pa3siibl TBEPIBIX
BEIIECTB
KPUCTANTNYECKOTO
cTpoeHus. Mojenu Kpuc-
TAJTMYECKUX PELIETOK.
3. PacnipocTpanenue
3araxa OJIeKOJIOHa,
JyXOB WJIH J€30/I0PaHTa
(mpouiecc auddy3un).
HO. Iuddyzus caxapa B

Bozie. luddysus
nepMaHraHaTa Kajius B

KCIATHHC

§ 5. Jlomaminue
onbIThl: «Auddysus
caxapa B BOJIE»,
«duddyzus
NepMaHraHaTa Kajaus
B JKEJIATHHE)

9.Arperarnbie
COCTOSTHHS

BEILIECTB

[TonsiTue 06 arperaTHOM
COCTOSTHUM BEILIECTBA.
["a3000pa3Hble, )KUIKHE 1
TBEp/IbI€ BEILIECTBA.
Kpucrannnueckue u
amop(HbIe TBEpAbIE
BelecTa. Pusndeckue u
XUMUYECKUE SABIICHUS

/1. Bona B Tpex
arperaTHbIX COCTOSTHUSX.
TBepble BeliecTna.

JD. «IlepenuBanue»
VYTIIEKUCIIOrO Ta3a B
CcTakaH Ha
YPaBHOBEIICHHBIX BECaX.

J0O. OnsIT ¢ mycroit
3aKpBITOM MIACTUKOBOM
OyTBUIKOH

§ 6. ITonroroBka
KpaTKUX COOOIICHUIA
0 MHHEpaJIax.
3ananue & (c. 41)

10.Xumus u reorpadus

I'eonoruueckoe crpoeHne
IJTAaHETHI 3eMJIA: SAPO,
MaHTHs, TuTOoChepa.
DNEeMEHTHBIN COCTaB
TEOJIOTMYECKUX COCTAaBHBIX
qyacTel miaHeTsl. Munepa-
JIbl ¥ TOPHBIE TIOPOJIBI.
Marmaruyeckue u
0CaJI0YHbIC (OpPTraHUYECKHE
Y HEOPTraHWYECKHE, B TOM
YHUCJIE U TOPIOYHE) TTOPOIBI

J1. Konnexius
MHUHEpaJIoB (J1a3ypuT,
KOpPYH/I, XaJIbKOITUPUT,
%J‘IIOOpI/IT, TaJIuT).
OJUIEKLIUS TOPHBIX
nopoJ (rpaHuT,
paznu4Hbie (HOopMBI
KaJbIIUTa — MEJI,
MpaMop, U3BECTHSK).
OJUIEKLIUS TOPIOYHMX
UCKOTIaeMbIX (HE(Tb,
KaMEHHBIN yroJlb,
CIaHIIBI, TOPD).

§ 7. HaiiTu B ckazax
II. I1. baxxoBa
«ManaxuToBas IIKa-
TyJIKa» U
«KameHHBIH
LIBETOK» OIUCAHHUE
MUHEPAJIOB»




JI. U3y4yenue rpanura ¢
ITOMOUIBIO
YBEIUYUTEIBHOIO CTEKIIA

11.XumMug u ouosiorus

XUMHAYECKUN COCTaB
SKUBOH KJIETKU:
HeopraHuueckue (Boma u
MUHEpaJIbHBIE  COJH) |

OpraHuYecKue (Oenxw,
KUPHI, yTIEBOIBI,
BUTAMUHBI) BEILIECTBA.

[IpocTteie  u®  cllOXHBIE
BEIIECTBa, WX pOJb B
KU3HEIESITeIIbHOCTH Opra-
HU3MOB.

buonoruueckast posib BOJbI
B JKMBOU KJIETKE.
DOTOCUHTE3. Posb
xJopoduia B
dboTocunTe3e. Xumus

1 OuoJIoTHS.
buonornyeckoe 3HaueHUE
KHUPOB, OENKOB, 3()UPHBIX

Mmacel, YIJIIEBOA0B u
BUTaMHWHOB JUIS
KU3HCACATCIIBHOCTH
OpraHu3mMoB

J9. CnuproBas
AKCTPAKIUs
xyopodusuia u3 3ene-
HBIX JINCTHEB PACTCHU.
KauectBennas peakuus
Ha OEJIOK.

JI. Onpenenenue
COJIepKaHUs BOJIBI B

ACTCHHH.

OHapyXeHue
3bUpHBIX Macen B
aneJbCUHOBOM KOpKe.
O6napy>xeHue Macia B
ceMeHax
MOJICOJIHEYHHKA U
Bpem(oro opexa.

OHapy’xeHue .
Kpaxmala B MIICHUIHON
MYKE.

O. «B3aumopeiictue
ACKOpOWHOBOW KHCIIOTHI
¢ noJioM (ompeeneHue
BuTamuHa C B

A3JTUYHBIX COKaX)».

E[. Tabnuna «KuBoTtHas
U pacTUTENbHAS
KIJICTKH»

§ 8. . JlomamHmit
OIIBIT
«B3anmoelicTBue
aCKOpOMHOBOM KHC-
JIOTBI C MOJIOM
(ompenenenue
putamuHa C B
Pa3IMYHBIX COKaX)».

12.KauecTBeHHBIE
peakiu B XUMHUHU

IlonsaTHe 0 KaueCTBEHHBIX
PCaKIUAgX KaK O pCaKIusiXx,

0. KauecTBennas
CaKIMs Ha KHCIOPOJI.

§ 9. lomamami
OIIBIT

BOCIIPUHHUMAEMBbIX auecTBeHHas peakuus | «OOHapykeHHE
OpPraHOJICIITUYCCKHU C Ha YIJIEKUCIIBIN Ia3. KpaxMmaJja B
IIOMOIIBIO 3pEHUS, CIyXa, JI. poayBaHUE MpOAYKTax
000HAHMSA. AHAIMTUYECKUN | BBIALIXAEMOTO BO3AyXa MTATAHUS
apdexr. Onpenensiemoe Yepe3 U3BECTKOBYIO
BEILIECTBO U PEAKTUB Ha Bosty. OOGHapyKeHue
Hero. Bo3sMoxxHOCTB M3BECTKOBOU BOJbI CPEAU
W3MEHEHUS UX POJIM HA pPa3IMYHBIX BELIECTB.
MIPOTUBOMNOJIOXKHYIO. JIO. O6HapyKeHHe
KpaxMajsa B IPOJyKTax
MUTaHUS
I'JIABA 1I.
MATEMATHKA B
XUMHUHA (9 u)
1.0OTHOCHUTENTBHBIC OTHOCcHTENIbHAS aTOMHAs M. llIxama 0ObEKTOB § 10

aTOMHas U MOJIC-
KyJIsipHasa MacCChI.

Macca 3JIeMEHTA.
MonekyiapHas Macca.
Onpenenenue
OTHOCUTEIbHOM aTOMHOM
MAacChl XUMHYECKUX
3JIEMEHTOB 10 Tabuie /1.
. Menneneena.
HaxoxneHue oTHO-
CUTENBHOW MOJIEKYISPHON
Macchl 1o Gopmyie
BEIIECTBA KaK CYMMBbI OTHO-
CUTEIIbHBIX aTOMHBIX Macc,
COCTaBJISIOIINX BEIIECTBO
XUMHYECKHUX DJIEMEHTOB.

(3aMOK — YEJIOBEK,
YyeJI0BEK — 0JI0KO,
sI0JIOKO — TYCEHHIIA,
rycenuiia — ameoa,
ame0a — 0eJoK, OeJIoK
— JJHK, IHK -
MOJIEKYJIa BOJIBI,
MOJIEKYJIa BOJBI — aTOM
BOJIOPO/IA)

2.MaccoBas 10is
3JIEMEHTA B CIIOKHOM
BEILIECTBE.

[TonsiTue 0 MmaccoBoOU 051
XUMHYECKOT0 JIEMEHTA
(W) B CITO’KHOM BEIIECTBE U
ee pacuer o gopmyme
BElIECTBA.

§ 11, Bompockr 4, 5
(c. 65)




3.YucTele BElIeCTBa U
CMECH.

[TonsTue 0 yncTom
BEIIECTBE U O CMECH.
Cwmecu razoobpasHeie

(BO31yX, IPUPOIHBIN ra3),
xujakue (HeTh) U TBEpAbIE
(ropHBIE TOPOABI, KyJTHUHAP-
Heie cmecu 1 CMC). Cmecu

TOMOTEHHBIE U
reTepOreHHbBIC

J1. Konnekius
pa3IMYHbIX BUJOB
Mpamopa U u3enui (uim
WJUTFOCTPAINI W3IEITHIA )
u3 Hero. CMech peyHoro
U CaxapHOro MeckKa.
Komnexuust neptu n
He(TenmpoOaYKTOB.
Komnnekiust ObITOBBIX
cMmecei! (KyTHHapHBIX
cmeceit, CMC,
[IaMITyHEeH, HAUTKOB U

Ap.)

§ 12. N3yuenue
cocraBa
KYJIMHapHBIX CMecen
10 ITHUKETKaM

4.00beMHas QoI rasa
B CMECH.

ITonsatue 06 00bEMHOM
noJie (¢p) KOMIIOHEHTa
razoBoi cmecu. CocTaB
BO3/lyXa U MPUPOTHOTO
rasa. Pacuer o0bema
KOMIIOHCHTA Ta30BOM CMECH
10 €ro 0OBLEMHOM J1071€ U
Ha000pOT.

. dunarpamma cocraBa
aTMochepHoOro Bo3Iyxa.
Juarpamma cocraBa
MIPUPOJIHOTO Ta3a

§ 13. CocraBnenue
JIMarpamMm: COCTaB
BJIBIXaeMOTI'0 U
BBIJIBIXaEMOT'0
BO3/yXa

5.MaccoBasg nonsg
BEIIIECTBA B pacTBOPE.

IlonsaTne o MmaccoBoM J10J1e
Bemectra (IV) B pactBope.
PacTBOpuTens u pac-
TBOPEHHOE BEILECTBO.
Pacuer maccul
pacTBOPEHHOTO BEIIECTBA
10 Macce pacTBopa u
MAacCOBOM J0JI€ paCTBOPEH-
HOI'0 BELIECTBA U APyrue
MO (PHUKAITIOHHBIE
pacyeThl ¢ UCIOJIb30BAHUEM
STUX ITOHATHH.

§ 14. IloaroroBka K
MIPAKTUICCKOM

pabote Ne 3 (c. 77)

6.IIpakTuueckas pabora
No3 «IIpuroroBnenue
pacTBopa ¢ 3a/IaHHOI
MacCOBOM J0JIeH

Pacuernrie 3agaqu ¢
HCIOJIL30BAaHUEM

ITOHATHSA «
MaccoBas J0JI»

PacTBOPEHHOIO
BEIIECTBAY.

7.MaccoBas nonst | [lonsatue o ynctom . Komneknus § 15. Vi3yueHue
MIPUMECEH. BEIIECTBE U IIPUMECH. «MwuHepaabsl ¥ TOpPHEIS

MaccoBas 1071 TpuMecH
(W) B 0Opasiie HCXOIHOTO
BenectBa. OCHOBHOE
BerecTBO. PacueT Macchl
OCHOBHOT'O BEIIECTBA IO
Macce BeIecTBa, CoIep-
YKAIIETO OMPEIEICHHYO
MAaCCOBYIO JIOJTFO
puMece, U Ipyrue

MO (pUKAITHOHHBIC
pacyeTsl ¢
HCTIOJIE30BAHUEM ITUX
TIOHSTUH.

mopoas». JO. N3yuernue
COCTaBa HEKOTOPHIX
OBITOBBIX U
(hapMaleBTHYECKUX
MpenapaTos,
coJiepIKaIInxX
OTIPEACIICHHYIO JIOJTIO
puMeceit, 1o ux
STHKETKAM

cocTaBa HEKOTOPBIX
OBITOBBIX U (hapma-

[IEBTHYECKUX Tperia-
paToB MO 3TUKETKaM

8-9.Pemenue 3amay u
YIpa>XKHEHUH 110 TEME
«Maremartuka B
XUMHI)Y




I'JIABA 111. SIBaenns,
npoucxoasimue ¢
BellleCTBAMHU

(104)

1.Pa3nenenue cmecen.
Cnioco0sI pa3eneHus
cMecel

Crnioco6bl pazneneHust
cMecel U OYHUCTKA BEUIECTB.
Hekoropsle npocreiimue
CIOCOOBI pa3/ieleHUs
CMECEil: MPOCEUBaHUE,
OTCTauBaHUE, ACKaHTaLUs U

Ap.

JID. Paspgenmenue cmecu
MOpPOIIIKA CePhl U IIECKA.
Pa3genenne cMmecu BOIBI
M pacTUTENILHOI'O Macjia C
OMOIIBIO JEIUTEIbHON
BOPOHKH.
LenTpudyrupoBaHue.

JO. Paznenenune cmecu
CyXOro MoJoKa 1
PEYHOTO TecKa.
[Tpaktuyeckas padora Ne
4 «BpIpanuBaHue Kpuc-
TaJJIOB COJIN
(momanrHuH
HKCIIEPUMEHT)

Y 16 (c. 83—8b).
OMAITHUH OIIBIT
«Pa3nenenue
CMECH CYXOro
MOJIOKA B PEYHOTO
IeCKay.
IIpakTudueckas
paborta Ne 4
«BrIpamuBanue
KPHUCTAIIOB COJIN
(IoManrHui OmbIT)

2.OunpTpOBaHKE

dunerTpoBaHUE B
sabopaTopu, OBITY U Ha
npon3BojacTse. IloHsTue o
¢bubTpare.

JID. Pazgenenne cmecu
BOJbI U PEYHOI'O ITECKA.

J.  @unerp lorra.
Boponka broxnepa.
YcranoBka JUTS
(bUIBTPOBAHUS 1{O))
BAKyyMOM.

PecniupaTopHble MacKu u
MapJjieBbIC ITOBSI3KH.

J1O. UsrotoBnenue
MapJIeBbIX MOBA30K KaK
cpeiacTBa
VHIUBUYalIbHON
3aIUTHI B IEPHOT
SMUJEMUU TPHUIIIIA.
OTcrauBaHue B3BECH MO~
pOIIIKA JI1 YUCTKH
MOCY/IbI B BOJIE U €€
JEKaHTaIus

§ 16 (c. 86-87).
H3rorosienne
MapJIeBOU MOBS3KHU.
IIpensioxuTh X010
AKCIIEPUMEHTa
«OtcTauBanue
B3BECH MOPOIIKA JJIsI
YUCTKHU MOCY/IbI U €€
JIEKaHTaIHS.
IToaroroBka mokia-
noB: «Mcropus Bo3-
HUKHOBEHHUS
MPOTUBO razay», «H.
J1. 3enmuHCKMI

3. AacopOuus.

ITonsatue 06 agcopOuMK U
afgcopOeHTax.
AXTUBUPOBAHHBIH yTOJIb
KaK Ba)KHEUIITHMN
ancopOeHT, ero
HCIIOJIE30BAaHKE B OBITY, HA
ITPOM3BOJICTBE U B BOGHHOM
Jene. YCTpoHCTBO
MIPOTUBOTA3a.

JI. IIpotmBoraz m ero
YCTPOUCTBO.

HO. Ancopbrus
AKTUBHPOBAHHBIM yTJIEM
KpacsIIUX BEIICCTB
METNICU-KOJBL. AZicopOuus
KYKYPY3HBIMH TTaJI0OYKa-
MU TIapOB MaXy4Hux
BEIIECTB

§ 16 (c. 87- 89).
JloMaIniHue OmbITHI:
«Ancopbrus
AKTUBUPOBAHHBIM
YTIIEM KPACSIITUX
BEIIIECTB IEIICH-
KOJIBDY, «AcopOorus
KYKYPY3HBIMHU
MAJT0YKaMU TIapOB
Maxy4uX BEHIECTB»

4. IACTUIS NS, W

IIEpETOHKA
OOcyxaeHue
pE3yJIbTaTOB
MPAKTUYECKON pabOThI
Ne 4 «BeipammBanue

KpUCTAJIJIOB COJIN .

JIUCTHILIALMS KaK IIPOIECC
BBIJICJICHHS BEILIECTBA U3
JKUJIKOH CMECH.
JlucTHIIINpOBaHHAS BOJIA U
00JIaCTH €€ TPUMEHEHUS.
Kpucrannuzanus uiu
BBIITAPUBAHUE.
Kpucramm3anus u BbI-
napuBaHue B J1abopaTopuu
((ﬁ(pI/ICTaJ'IJ'II/ISaTOpI)I n
ap(opoBEIe YAIIKU JIJIS
BBITIAPUBAHMUSI )M TIPUPO/IC.
[Ieperonka HedTH.
HedrenpoayKTer.

®pakIUOHHAs [IEpEroHKa
KHUJAKOTO BO31yXa.

J3. Ionyuenue
JTACTUIUTAPOBAHHOMN
BOJIbI C IIOMOILBIO
nabopaTtopHoit
YCTaHOBKH IS
MIEPETOHKH JKUJIKOCTEH.
Paszpnenenue cMecu
IIEpMaHraHara u
JUXpomara Kajaus
crocoOoM
Kpucrammsauui. 1.
Komnexnust «Hedts u

§ 17. lomamuuii
onbIT «OuncTka
Boabl». [loaroroBka
K MPaKTUYECKOMN
pabote Ne 5
«Oumncrtka moBa-

peHHoit conu» (c.
96).




HEPTETPOIYKTH».

Karanuzatop.
5.1IpakTudeckas padbora [IpakTHYeCKAs
Ne 5 «Ounctka nosa- pa6ora Ne 6
PEHHOM CONU» «U3yuenne
rporecca KOppo3uu
JKeneszay.
6. XMMHUYECKHUE PEAK- IlonsTE 0 XUMUYECKOU . YCTpOHCTBO | § 18. JlomawHuMii
uuu. Y cnoBus peakLuu Kak 1poiecce KHCJIOTHOTO
IPOTEKAHMS U TIpe- IIPEBPALLEHHS OJTHUX OTHETYIINTEIS. OIIBIT
KpaIICHHUs] XUMUYECKUX | BEIECTB B APYTHE. JD. «Bynkan na «H3roToBenue
peaKknuu VYcioBus TeyeHus u CBTOJIG». . caMoIeIbHOTO
MpEKpaAlICHNUA XUMHUYECKUX 3aUMOIACUCTBUC
PeaKIIHil. JKEJIE3HBIX OMUIIOK U OTHETYNIUTCILD).
MOPOILIKA CEPBI PU
Harpepanuu. [Tomyue-
HUE YIJIEKHCIIOTO rasa
B3aMMOJICHCTBHEM
MpaMmopa ¢ KUCIOTON U
oOHapy»XeHHE ero ¢
MOMOIIIbIO U3BECTKOBOM
Bo/bI. KaTanmutuueckoe
pa3JI0KEeHUE MEPOKCUAA
BOZIOpO/a (KaTaJu3aTop
— JIMOKCHJI MapraHia
V).
7.1lpusnaku ITpyu3HaKM XMMHUYECKHX HD. Bozeonxa uooa. § 19.
XUMHYECKHX .
p—— peakuuii. ObpazoBaHue Buvioenenue caza us «IIpurotoBienue
p 0caJKa, BhIJICIICHHE Ta3a, pacmeopa JTUMOHAJIa»

IOSIBJICHUE 3al1axa,
H3MEHEHHE [IBETA,
BBIJEJIEHUE WA
MOTJIOIICHHUE TeIlIa.

(lomMaIlHuM OTIBIT)

8.00cyxacHne
PE3yJbTaTOB MPaK-
THYeCcKoi paboTel Ne 6

IloaroroBuTh
JOKJIaIbI K KOH(De-
PEHIIMU HA TEMY

«M3yuenne nponecca «Brrgaromuecst

KOPPO3HUH JKeJe3a» PYCCKHE yUeHbIe-
XUMHUKH.
IToaroroButs

9-10.00600111€H1E U
aKTyaJIn3alns 3HAHUN

IIPOEKTHI K KOH(pe-
pPEHLINN Ha TEMY

10 TEMC ((HBJ'IGHI/IH, «HccnenoBanus
MPOUCXOAAIINEC C XUMHYCCKHUX
BCIICCTBAMID). peaKuHﬁ»

T'JIABA III. Pacckasbl
0 XUMHHU

(CA))

1. Yuenuueckas
KOH(pepeHIUs
«BpLaarommecs pycckue
YYCHBIC- XUMUKI O
XKU3HU U JIEATEITbHOCTH
M. B.JIomonocosa, /1.
H. Menneneena, A. M.
Bbytneposa.

2.KoHkypc cooOmieHwmit
yyanuxcs «Moe
JII00MMOE XUMUYECKOE
BEIIIECTBO» 00 OTKPHI-
THH, HOJIy‘-IeHI/II/I 158




3HAYEeHUHU BBIOPAHHOTO
XHMHYECKOTO
BEILIECTBA.

3.KoHkypc yueHuue-
CKHX MTPOEKTOB,
HOCBSIICHHBIN
HCCJICZIOBAHUSIM B
00J1acTh XMMHYECKHUX
peaKuuid.

IToBTOpEHUE
NPOiIeHHOIO B 7
kJjacce. (1 4)

Tpe0doBaHus K pe3yJjbTaTaM 00y4eHMsI

Ilocne HU3YYCHUSA NPONCACBTHYCCKOIO KypCa XUMHUH YUAIIUCCA JOJIKHBI

UMETD npencrasienus o:

L]
CIIPaBOYHBIM

L]

L]
ObITY;

L]

HCKOTOPBIX CBOMCTBax BCIICCTB, OINPCACIIACMBIX OPraHoOJCOTUYCCKH W II0
JaHHBIM;

(1)I/I3I/I'~I€CKI/IX U XUMHNYCCKHUX SABJICHUAX,

XUMHYCCKHUX ITpoHeccax, IPpOUCXOaAIIuX B JKMBOM M HEKUBOU IpUupoAc, a TaAKKC B

CTPOCHHH BEIIECTBA (MOJIEKYJIIbI, aTOMBI);
COCTaBe BEUIECTB (IIPOCTHIE, CIIOKHBIE, CMECH);

® XUMHWYCCKUX OJICMCHTAX, CMMBOJIMKC (XI/IMI/I‘leCKI/IC 3HAaKH, q)OpMy.]'ILI, XUMHNYCCKHC

YpaBHEHUS);

*  XMMHYECKHX PEaKIMIX KaK MPOSIBJICHUHA XMMHUYECKHUX CBOHWCTB BEIIECTB;

* IPU3HAKAX XMMUYECKUX PEaKIUH;

* 3aKOHAaX MOCTOSIHCTBA COCTaBa U COXPAHEHUS MACChI BEIIIECTBA;

* KpYyroBOpOTE BEIIECTB B BO3JyX€, B BOJE€ M B 3eMHOW Kope (YIJIEeKHUCIbII ras,
KHUCTIOPOJI, BOJA), YKOJIOTHUECKOM 0e30IMacHOCTH;

OCBOUTH

L4 IIpaBHJIa TCXHUKHU 0e30IMaCHOCTH B XUMHYECKOM na60paT0pHH B 6LITy;

o Pemenne THITOBBIX PACUCTHBIX XUMHWYCCKUX 3a1a4

ITOJIB3OBATBLCA:
° CTEKJITHHOW TOCYI0M (TpOOUPKOM, KOJIOO#, CTAKaHOM, TTUTIETKON, CTEKJITHHON — TMaJIOYKOH,

dapdopoBoii yamkoii);

. IpOCTEHIIMMY JTaOOPaTOPHBIMU HMHCTpyMeHTaMH (IuTatuBoM byH3eHa, mTatuBoM  Juid
npoOUPOK, AepiKaTeNeM);

o ¢u3nYeCKUMHU MpUEMaMu pasjiesieHus: cMecel (punbTpoBaHue depe3 OyMakHbI — QUIBTP,
BBINTapUBaHUE, pa3eieHUe )KUIKOCTEH B ICIUTEIbHOM BOPOHKE);

L4 InprueMaM Harp€BaHus JKUJKOCTEN B Hp06I/IpKe " TBEPAbIX BCIICCTB.

YMK «Xumus. 7 kimace»
1. Xwumwusa. Beomsbiit kypc. 7 kmnacc. [IpomeneBtuueckuit kypc (aBropel ['abpuensa O.C.,
OctpoymoB N.T.,
Axne6unun A.K.) M.: llpoda, 160 c.
2.  Meroaudeckoe nocoodwue. 7 knacc (aBropsl ['adbpuensa O.C., [unapesa I'.A.)
3. PaGouas terpanp. 7 knacc ,(aBTopsl 'abpuensu O.C., [llumapesa I'.A.). M.: [Ipoda, 107 c.
4.  ABTopckas mporpamMma Kypca XUMHUHM Juis 7 Kiacca «BBeneHune B XMMMIO», aBTOPOB
I'abpuensna O.C., IllumapeBoit I'.A. nansg oOmeoOpa3oBarenbHbIX yupexaeHuil. IIporpamma
onybnaukoBaHa B coopHuke ( Paboune mporpammel. Xumus. 7-9 Kinacchl: yueOHO - METOIUYECKOE
nocobue / coct. T.JI. F'amOypueBa.-M.: JIpoda, 2012.-159 [1]c).




PABOYAS IPOTPAMMA
(ID 1752880)

yueOHoro npeamera «XumMus. bazoBblii ypoBeHb»

U1t o0ydarommxcs 8 — 9 kimaccos
MOSACHUTEJIbHAS 3BAITUCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeILHOM MPOTPpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs, TPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (ejiepalibHON padoyeil MporpaMMbl BOCITUTAHUS
U C Y4€TOM KOHIICTIIMM TPErnojaBaHus ydeOHOTo mpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opranuzamnusax Poccuiickoit @enepanuu.

[Iporpamma mo Xumuu Oa€T TPEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTeIbHOE MIPEAMETHOE COJIepKaHue,
NpeayCcMaTPUBAET pPaCIpElEeiIeHue €ro Mo KilaccaMm MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpPOrpaMMbl MO XHUMHUH, OMNpEIEseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuXxcs, OMNpPEAeNIIeT BO3MOXKHOCTU TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTEIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pesynbTaTam 00y4eHHUs XUMUW Ha YPOBHE IeJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETFHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHUWE XUMHH CJIY>XKUT OCHOBOW i1 (OPMUPOBAHHMS MUPOBO33PEHUS
00y4JaroIierocsi, ero MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
posib WrpatoT (GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHHIIX
PHEPTUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUYECKOM,
MUIIEBOI U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
bopMHpOBaHUS KYJbTYpPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON rPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMUpOBAHUE MBILIUICHHS U TBOPUECKUX CIOCOOHOCTEM
oOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITEbHOW  Y4eOHOW  JESITeIbHOCTH,



OKCIIEPUMEHTATILHBIX M HCCICIOBATEIbCKUX YMEHHN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU I€SITEILHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBACT OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroumxcs;

CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
o0Opa3zoBaHHEe 00YUYarOITUXCS.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi  y4eOHOTO  MpeAMeTa, KOTOpBhIM  SBIAETCA  MEAarormuecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKM XMMHUH Ha ONPEIEIEHHOM 3Tare eé
pPa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHU U HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro YpOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TmpencTaBieHUNd 00 AIEKTPOJUTHYECKOW JIMCCOIMAIIMU  BEIIECTB B
pacTBopax.

TeopeTuueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEIOBATEIIHBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (PYHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUCHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKOW COCTABISAIOUICH HAYYHOU KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPOJIbI, HIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAAM
MO3HAHUS B Hayke. M3yueHne XMMHUU MPOUCXOJUT C NMPUBICYEHUEM 3HAHUU U3
paHee M3yYeHHbIX Y4eOHBIX NpeameToB: «Okpyxaromui mup», «buomorus. 5—7
KJIacce» U «Pusuka. 7 Kinacey.



[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XUMHYECKON HAyKH KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIESITEIbHOCTH YeJI0BEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIbTYpHI. 3aa4a
y4e0HOro MpeaMeTa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUM —
BaXXHEHIINX (PAKTOB, MOHITUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUHN, TOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HayKd, B MPHOOIICHUU K
HAYYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB U XUMUYECKUX PEaKIuil, B
(OpMUPOBAHNY U Pa3BUTUU IT03HABATEIBHBIX YMEHUMN U UX IPUMEHEHUH B yUE€OHO-
NIO3HABATEJIbHON U y4eOHO-UCCIIEI0BATENbCKOM AESITEIbHOCTH, OCBOCHUHU MPaBHUII
0€e301acHOro 0OpaleHysl ¢ BEUIECTBAMH B IIOBCEHEBHON KU3HU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3Ha4YeHHE MPUOOPETTU TaKUE IEIH, KaK:

— (GOpPMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJEHHOCTh OOy4YeHMsI Ha CHCTEMAaTHYECKOe TMpUOOILEeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
MeToJaM TO3HaHMsI, (HOPMHUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCIOBUM, CITIOCOOCTBYIOMINX MPHOOPETEHUIO 00yJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHBEpPCaJbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— ((opmupoBanue oOmeld (QyHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaroIllero MUpa, WCIHOJb3ys 3HAHWS U OIBIT, TOJyYEHHBIC MPH H3YUYCHHUH
XUMHH, TPUMEHSATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0BOU
NeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsi T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HpOQMIIsl U HANPABICHHOCTH NAIbHEWUIIETO
oOyueHus.

OO1ee ynciio 4acoB, OTBEAEHHBIX JUIsl U3yUYEHUSI XUMUU HA YPOBHE OCHOBHOT'O
obmiero oopazosanwms (+1), cocrabiser 204 yaca: B 8 kiracce — 102 gaca (3 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B HeJIeII0).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/IibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. DuU3KMUECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE 0 MeTofax MO3HAaHMS B XUMHUH. UMCThIE BEUIECTBA U CMECH.
CriocoObI pa3aeIeHust CMECEei.

ATOMBI U MOJIEKYJIBI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas hopmyia. BaneHTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOcHUTENbHAs aTOMHAasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUU.

KommuecTBo BemectBa. Moiib. MonsipHass Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacCchl M 4YHCJIa CTPYKTYPHBIX eAWHHI] BemiectBa. Pacuérel mo dopmyiam
XUMHUYECKUX COCUHEHUH.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU |
npuémMamu oOpalleHus: ¢ J1abOpaToOpHBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCUIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3y4YEeHHE CIOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHWUISAIUA, XpoMaTorpadus, MPOBEACHNE OUYUCTKA TTOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKHX BELeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT u mpoctoe
BelecTBo. HaxokneHue kucimopoaa B mpupoie, (U3MYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne xucimopoaa. CrocoObl
MOJlyuYeHHUsl KHUCJIOpoJa B JIabopaTOpUU H MpOMBIIUIEeHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KUCIOPOIA.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxkaeHne Bogopoaa B IpUpoJeE,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpupoie U B KU3HU 4desioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrome. Homenkmarypa okcuaoB. Dusnueckue U XHUMHYECKHE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIIOPOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mokapa), 03HaKOMJIEHHE C 00pa3IaMy OKCUJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pPAcTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAHWIECKUX BEIIECTB PA3INYHBIX KJIACCOB, HAOIIOIEHNE U3MECHECHHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IENOYEH, N3YUEHNE B3aUMOJECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEWUTpaIu3aluy, NOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHME OJHOIO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemenToB JI. M. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnonuueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX dJIEMEHTOB /1.
U. MenaeneeBa. Koporkonepuoanas u JiuMHHonepuoanas ¢popmel [lepuoguueckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
@U3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM H3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MennpeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (MoJisipHass M HEMOJSIpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBSA3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHHSI. OKUCIHUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBIISICTCSI 4Yepe3 HCIONb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMU JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHSI: HAYYHBIN (paKT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusnka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJINI, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMUMUYECKOW CBSI3U. THIBI KPUCTAINTMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). JK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [loHsTe 0 XUMHUYECKOM paBHOBecUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMid C HWCIOJb30BAHHEM METO/A
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHS  Pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa3oBaHUE BOJIbI), OMbBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanibl U MX coeIMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). XiopoBoaopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJNy4YeHUE, MpuMeHeHue. JlelictBue xjgopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTeNeHH okucieHusi. CTpoeHue W (pu3myecKkue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucnoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha Cylb(aT-uoH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaloIllel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €r0 MPeIOTBPAILICHHUS.



OObmas xapakrepuctuka 31eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUEeCKUe U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, Gu3nuecKkue U XUMHYECKHE CBOWCTBA, IMOJyUYCHHE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUpPoAe, HHU3HUECKUe U XUMUYECKHUE CBOMCTBA. AICOPOIIHS.
Kpyrosopor yriepoga B mnpupoge. Oxcuubl yriepoaa, ux (uU3MYecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJyYEHHUE U
NpUMEHEHHE. DKOJOTMUYECKUE MPoOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUINOTe3a TJ00AJLHOTO TOTEIJICHUs KJMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KAcIoTa W e€ coir, ux (pu3MUeckre W XUMHUYECKHE CBOWMCTBA, MOJY4YCHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[lepBoHaUaNbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHl WX TepepaboTku (OCH3WH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHCHUH.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npuMmenenne. CoequHeHus KpeMHus B pupojie. O0miue mpeactaBieHust 00 OKCuae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMs, OMBITHI, OTpa)karolre (QU3NUeCKHe M XUMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUs caxapa MoJl IeMCTBUEM KOHLIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOHO HCIIOJIb30BAaHUE BUIECOMATEpUaAIOB), 00pas3liaMu a30THBIX
U pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTa3a, IOJYyYEHHE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANBHBIX 3a1ad MO0 TeMme «BakHeWlne HEMETAUIbl U X
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtanyeckas CBsI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyT'YH, TIOPATIOMUHUMI, OpOH32)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIIBI U
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnognueckon cucreMe xuMudeckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKkue U XMMUYECKUE CBOMCTBA MarHus 1



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpOEHHE aToma, HAXOXIACHUE B mpupojec. PU3UUECKUE U
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MennaeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCHIBI M con kenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJB30BaHUE BHJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIKs, aTIOMUAHUS, IUHKA, kese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IMPOIECCOB OKpAIIWBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB TUAPOKCH/IA ATFOMUHUS U
TUJIPOKCHAA IIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1ad 1o Teme «BaxHeliue
METaJIJIbl U UX COCAUHCHUSD.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
HCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBasi momoris npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MartepuaoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU HM3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMU JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O [IMKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKyIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAIINYECKas
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yA00peHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATBI

JIMYHOCTHBIE PpE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIIETo
oOpa3oBaHUs JOCTUTAlOTCS B XOJie OOyYeHHs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUUCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHSATHIMH B
oOIIecTBe MpaBWIaMH M HOPMAaMH TOBEAEHUS M CHOCOOCTBYIOT TMpolieccam
CaMOMO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYarOIINXCA.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYyYaOLIUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OpHEHTALMU U
pacIIMpEHUE ONBbITA AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHNS

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJICIHI0, MOHMMAHMS 3HAYEHUS XUMUYECKOM HAyKH B JKU3HHU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJIETh JAOCTOBEPHON MH(popManuen o
NEPENOBbIX JOCTHXKEHHSIX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTpOMCTBE MUpPA U OOILIECTBA;

2) rpasKAaHCKOT0 BOCTIUTAHMUS:

NPEACTABICHUS. O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
Y B3aMMOIIOMOIIH B IIPOLIECCEe 3TON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE TOBEJEHUE U TOCTYNKHA CBOMX TOBAapUIIEH C MO3UIMHU HPABCTBEHHBIX H
IIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUN TOCTYNKOB,;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH U COCTaBIISIOLINE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTSX Pa3BUTHS NPUPOIBI, B3aHUMOCBS3AX YEJIOBEKAa C
MIPUPOIHOM CPEZIOM, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUH IO
XUMHUHM, HEOOXOIUMBbIE Jii OOBSCHEHHS HaOJII0JaeMbIX MPOLECCOB U SIBJICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHON



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOIHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TCHUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
npaBuJ1 0€30MacCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaLIUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKarOIIEeH NPUPOIHON CPEIOu, sl OBBILIECHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITECILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATH UX XapaKTEpHBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCTIOJb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTEpPHU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0IwaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIU3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMALIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHHE MPUMEHATh Pa3IndYHble METOJbl M 3alpOoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpPOH aKTUBHOT'O MCIOJb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh U aHAJIW3UpPOBaThb B IIpolecce Yy4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUsI 3a]1aBaTh BOIPOCHI (B XO€ Auasiora 1 (WIK) TUCKYCCUH) TIO CYIECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JENaTh MPE3CHTALNIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOM  JCATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCITIOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTBI, IPEJIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMUCS HAy4HbIE 3HAHUS, YMEHHUSI U CIIOCOOBI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUPUKalus peakiuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpPHAST KOBAJICHTHAS CBS3b, HOHHAS
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBjieHUs (popmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEIUHEHHUM Mo
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpynmna (b-rpynmna)», mansie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB ¥ 3apsij Aapa, 0011ee 9uciio SJIeKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJICKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBHUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »djeMeHTa Mo (opMmyJie COeIUHEHHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIIUTEIIBHOU IEATEIIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUUYECKHUX OMBITOB IO MOJIYYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JJAKMYC, (eHON(PTAIICUH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDBJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAST IUCCOLMALUSA, PEAKIMH HMOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, HMOHHas,
MeTajuInyecKas ), KpucTaInyeckas peneéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEeaKUuu, MPEAEIbHO JOMYyCTUMasi KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU OHATHUA MPU OMKMCAHUY BELIECTB U UX NPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUM 1o ¢dopmysiaM, BUI XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmyeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
ANIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIaBHBIX TNOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YaCTBYIOIIUX B PEAKIIUU
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
pUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHMIIA MTOJIB30BAHUS XUMUYECKON TIOCYI0HM U 1a00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TIOATBEPKIAFOIINE KaYeCTBEHHBIN COCTAB Pa3INIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHue pa3jieioB u Komriecrso tacon duekTpoHHbIE (LM (POBbLIE)
n/n TeM MPOrpaMMbl Bceero Konrpoimusre TipaxTiaeckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
XuMmust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 3 2 bubmuoreka [{OK
MPaKTUYECKOMN JIeSTeIBHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeEKa
12 BemiecTBa 1 xumnueckue 21 1 bu6nunoreka LIOK
peakiuuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 29
Pa3jen 2. BaxkHeiiine npeacTaBuTe/ i HEOPraHMYeCKUX BellleCTB
21 Bosnyx. Kucnopoa. [lonsitue 3 1 bu6nmorexa LIOK
00 oKcHIax https://m.edsoo.ru/7f41837c
29 Bonopon. [onsitue o 9 1 bubmnoreka IIOK
KHCJIOTaX M COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 8 1 1 bubnmorexa LIOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 19 1 1 bubmnoreka IIOK
HEOPTraHUYECKUX COCTMHECHUI https://m.edso0.ru/7f41837¢c
Hroro no pazneny 44

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xumuueckux 3jemMeHToB /I. M. MenneneeBa. CTpoenne aToMoB.
Xumunueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema

3.1 XHMHUYECKHX deMeHToB /I, U.
Mennene-eBa. CTpoeHue
aToma

8

but6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c
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XUMHYeCKas CBA3b.
3.2 OKUCIATEILHO- 15
BOCCTAHOBUTEIIHHBIC PEAKIIHH

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

Uroro mo pazneny 23

PesepBHOE Bpems 6

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 102
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9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATEIBHBIE
padoTsI padoThI pecypesI
Pasnea 1. BemecTBo M XMH4yecKkme peakiun
11 [ToBTOpenue u yrirybneHue 3HaHUHA 5 1 bubmumoreka [IOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 6 bubnnoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIEKTPOTUTHIECKAS JUCCOIHAITHSI. 10 1 1 bubnuorexa [JOK
' XUMHYECKUE PEAKI[MH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazueny 22
Pasnea 2. HemeTasibl M MX coeIMHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 6 1 bubnuorexa [JOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
e ; BuGorea 101
' TPYHHBL 2P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepucTUKa XUMUIECKIX
bu6mmoreka [IOK
2.3 aneMeHToB VA-rpynnsl. A3oTt, pochop u 10 1 https://m.eds00.ru/7f41a636
WX COEeIMHEHUs
OO01mas xapakTepucTUKa XUMUIECKIX
bu6mmoreka [IOK
2.4 DMEMEHTOB IVA-rpynnel. Yraepon u 11 1 2 https://m.eds0o.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro 1o pasueny 36
Pa3zpnen 3. Metayuibl 1 MX COEAMHEHHS
. bubnuotexa [JOK
3.1 Oume CBOHCTBA METAILIOB > https://m.edso0.ru/7f41a636
3.2 Bakueiimme MeTaiuibl H UX COEIUHEHUS 27 1 2 bubmiorexa [JOK

https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 32
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemectBa 1 Matepuaibl B )KU3HU Y€IIOBEKA 4 Enbmorexa OK

https://m.edsoo.ru/7f41a636

Hroro mo pazaeny 4

PesepBHOE Bpems 6 bubmorexa [IOK
https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
No KoJunyecTBO 4acoB Jlara DJIeKTPOHHBbIE HU(POBHIE
A Tema ypoka Kontpoabsnble IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bceero U3YYEeHUS
padoThI padoThbI pecypcbl
1 [Ipeamer xumun. Ponbs xumuu B 1 bubnunoreka LIOK
YKU3HU veoBeka. Tesa u BemecTsa https://m.edsoo.ru/ff0d210c
2 IlonsaTne o MeTomax 1Mo3HaHUS B 1 bu6nmoreka LIOK
XHUMHH https://m.edsoo.ru/ff0d227e
3 fgg Opazgggzz EOHC y;IBaI/IIJ/I'Ia abOTHI C 1 bubmorexa LIOK
Py p p https://m.edsoo.ru/ff0d227e
HUMU
4 fgg Opazgggzz EOHC y;IBaI/IIJ/I'Ia abOTHI C 1 bubmorexa LIOK
Py p p https://m.edsoo.ru/ff0d227e
HUMU
[IpakTnueckas padora Ne 1
5 «IIpaBuna paboTsl B 1a00paTOpHu 1 1 bubmuoreka [IOK
Y IPUEMBI OOpAILCHHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM
6 YucThle BEIECTBA U CMECH 1 bubmmorexa LHOK
B ' https://m.edsoo.ru/ff0d26ca
7 CrniocoOsl pa3eneHus cMecei 1
8 | bamenome oneooh (mpmcpe | 1 . bumorexa LIOK
! . PHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bubnunorexa LIOK
9 ATOMBI M MOJIeKYTb1 1 https://m.edsoo.ru/ff0d2a6c
10 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 but6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8
11 XHUMUYECKHE IIEMEHTHI. 3HAKH 1
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubnunoreka LIOK

12 [IpocTblie U COXKHBIE BEIIECTBA https://m.eds00.ru/ff0d2a6c
13 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50

14 3aKOH MOCTOSIHCTBA COCTaBa bubnnorexa [{OK
BellecTB. XuMuueckas GpopmyJia. https://m.edsoo.ru/ff0d2eae

15 BaneHTHOCTh aTOMOB XMMHYECKHX bub6nmoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
CocraBiieHne CTPYKTYpPHBIX

16 (dhopMyI1 BEUIECTB COTJIACHO
BaJICHTHOCTSIM

g | S o BuGaonss LOK

https://m.edsoo.ru/ff0d323c

Macca

18 MaccoBas 1011 XUMHUYECKOTO bu6nmorexa LIOK
3JIEMEHTA B COCAMHECHUH https://m.edsoo.ru/ff0d350c
BoiBoa hopmyi BemiecTB 1o

19 H3BECTHBIM MACCOBBIM JIOJISIM
9JIEMEHTOB

20 KommaectBo BemecTBa. Moub. bubmmoteka IIOK
Momnspras macca https://m.edsoo.ru/ff0d5230

21 [IpakTuKyM MO peuIeHuro 3a71a4 1o
TeMe

22 du3znyecknue U XUMHUUECKHIE bubnmorexa LIOK
SIBJICHUS. XUMHYECKasi peaKiius https://m.edsoo.ru/ff0d37fa

23 [Ipu3Haky u yciioBHs MPOTEKAHUS bubmuoreka [JOK
XUMHYECKHUX PeaKIIHid https://m.edsoo.ru/ff0d3al6

24 3aKOH COXpaHEHHUs MaCChl bubnmnoreka [JOK
BelecTB. XMMHUYECKHE YPaBHEHHSI https://m.edsoo0.ru/ff0d3b88
BrrurcneHus: KoJIm4ecTBa, Macchl Bubnmorexa [IOK

25 BELIECTBA [10 YPAaBHEHUAM

XUMHYECKUX PEaKIUi

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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Breraucnenus KOJIMYCCTBA, MAaCChbl

26 BEILIECTBA 110 YPaBHCHUSIM bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIIUN
K HpUKALUI XUMUAYECKUX
27 pgafljng) (C(?:,Z[I/IHGHI/M - buomorexa LIOK
’ https://m.edsoo.ru/ff0d3f34
pas3ioKeHus], 3aMelIeHUs, 0OMeHa)
28 wamaonomer. OSodueme BuGmorera 10K
' o https://m.edsoo.ru/ff0d40c4
CHUCTEMaTHU3aI1sl 3HAHUM
o
py | Koo patons 11 o e Bumorea 10K
https://m.edsoo.ru/ff0d4290
peaKImy
B sosya Kinenoport - snewent 1 BuGnuotexa [IOK
' https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
31 OO6beMHas 7015 ra3a B CMeCH.
Pacuetnsbie 3amaun
dusnueckue 1 XUMHIECKHE
32 CBOICTBa KHCIIOpoaa (peakiuu bubnnorexa [JOK
OKHCJICHHSI, TOPEHHUE) U 030Ha. https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
duznyuecKnue 1 XUuMHYECKHE
33 CBOMCTBA KHCJIOPOJa (peaKkiuu bubmuoreka [IOK
OKHCJICHHS, TOPEHHUE) U 030HA. https://m.edsoo.ru/ff0d4614
[Tonsitue 06 okcumax
3 aboparopn n mpowmensoer BuGmuorera 10K
' https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kucaopoaa
TennoBoii 3¢ ekt xumuueckoin
peaKkiuu, MOHATHE O BuGmiorexa LIOK
35 TEPMOXHUMHUYECKOM YPaBHECHHH,

9K30- ¥ DHAOTEPMUYECKUX
peaKuusx

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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TormmBo (HedTh, yroib U METaH).

bubnunorexa LIOK

36 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI https://m.edsoo.ru/ffod4cda
€ro MPEeJOTBPAIICHHUS
[TpakTuyeckas padora Ne 3 o Teme
37 «ITonydenue u coonpanue bubmorexa [IOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3yYEHHUE eTO CBOWCTBY
38 Bonxopon — anemeHT u mpocToe Bu6mmoteka [JOK
BernecTBo. Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
SR — Buborera LIOK
' https://m.edsoo.ru/ff0d4dd0
BOZOpOJA
bubnuoreka [IOK
40 Homsatne o kucnorax https://m.edsoo.ru/ff0d50d2
bubnuoreka [IOK
4 Homsrue o comix https://m.edsoo.ru/ff0d50d2
42 Crioco0bl mosy4eHust U coOupaHus bubmmorexa [JOK
BOJIOpPOAA B TaOopaTopuu https://m.edsoo.ru/ff0d4dd0
g | s o % 4o o B 10K
. https://m.edsoo.ru/ff0d4f42
BOJOPOJIa, U3YYEHHE €r0 CBOMCTBY
44 MossipHblii 00BEM ra30B. 3aKOH bubmuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
P — Bu6aorexa LIOK
< https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncnenust 005EMOB ra3oB 1Mo
16 YPaBHEHUIO peaklii Ha OCHOBE bubmuoreka [JOK
3aKO0Ha O0BEMHBIX OTHOIICHUHN https://m.edsoo.ru/ff0d5708
ra3oB
47 DOu3nIecKrue 1 XUMUYECKHUE but6mmoreka [IOK

CBOIICTBAa BOJBI

https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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48 [Tousitue 06 ocHoBanusX. Mx bubnunoreka LIOK
COCTaB. https://m.edsoo.ru/ff0d59e2
bu6numoreka [IOK
49 TomsTue 06 mmmiatopax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
o | e e B LOK
) https://m.edsoo.ru/ff0d5b40
KOHIICHTPAIlUX PaCTBOPECHHBIX
BCIIECTB
51 MaccoBas 10JIs BEIlecTBa B bubnunoreka LIOK
pactBope. PacuerHbie 3agaun https://m.edsoo.ru/ff0d5b40
52 MaccoBas 1015 BelliecTBa B bu6nmorexa LIOK
pactBope. PacuetHbie 3a1aun https://m.edsoo.ru/ff0d5b40
[IpakTuueckas padora Ne 5 mo Teme
53 «IIpuroroBiieHHE PaCTBOPOB C Bu6moreka [IOK
OIpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
54 KonTponbnas padora Ne2 o teme bubmmnoreka HOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
55 Oxcunsl: cocTaB, KiacCUpUKALIUS, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
56 I;%J;I};iilznlfﬂlgﬂ);iﬁf;eC;ZII-ICOBHBIX u bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHUJIOB
57 I;%J;i‘iilzﬂfﬂgﬂ’;ﬁﬁfieC;ZEOBHHX i bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
amM(pOTEpPHBIX OKCHJIOB
58 MecTo 1 posib OKCUIOB B KM3HU
yeJIoBeKa
59 OcHOBaHUS: COCTaB, bubnuotexa [JOK

KiaccuuKalus, HOMEHKIATypa

https://m.edsoo.ru/ff0d67ca
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[Tonydyenue n xuMHuuecKue

bubnunoreka LIOK

60 CBOMCTBA OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
61 [TonydyeHue u xuMuuecKue bubnuorexa [IOK
CBOMCTBAa OCHOBaHUH https://m.edsoo.ru/ff0d67ca
62 Kucnotsl: cocras, kinaccudukaus, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
63 [TonydyeHue u xuMuuecKue bubmuorexa [JOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
64 [Tonydyenue u xumuyeckue Bbu6moreka [JOK
CBOMCTBA KHCIIOT https://m.edsoo.ru/ffOdfee2
65 Conu (cpeanue): HOMEHKIIATypa, bubmmoreka [JOK
CIIOCOOBI OTYYECHHUS https://m.edsoo.ru/00ad9474
. bubnuoreka [IOK
66 Conn. Xumpteckue coiicTsa https://m.edsoo.ru/00ad9474
Comu. Knaccuduxanus.
67 Homenknarypa, ocobeHHOCTH
CTPOCHHS
[IpaxTnueckas padorta Ne 6.
68 Pelenne skciepuMeEHTAIBHBIX bubmuoreka [IOK
3aa4 110 TeMe «OCHOBHBIC KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHWYECKUX COSIMHEHMID)
o | Loremmecem ot ey B 10K
N https://m.edsoo.ru/00ad9a50
COeTMHEHU I
I'eHeTHYecKas CBA3b MEKIY
70 KJIaCCaMHM HEOPTaHUYECKUX
COEIMHEHHI
71 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUH https://m.edsoo.ru/00ad9ch2
79 O06o0061IeHre U cucTeMaTH3amus

3HAHUH



https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

KonrtponsHas padora Ne3 o reme

73 "OCHOBHBIE KJIACCHI buGnuorexa LIOK
o https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCMHEHUI
IIepBBIC MOTIBITKHU K. 171
74 prﬁnqeGCsz 3HeMeIJ{I:g;. l@llgﬁ?;ﬁg buGnuorexa LIOK
https://m.edsoo.ru/00ad9ffa
0 TPYIIAax CXOJHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
75 [Tepuonuueckas cucrema bu6nmoreka [IOK
XuMu4eckux 3nementos 1. U. https://m.edsoo.ru/00ada52c
Menneneesa
76 [Teproapl, TPYMITB, TOATPYIIITHI Bubmiorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
77 Crpoenue atomoB. Coctas bubmmoreka [JOK
aTOMHBIX saep. M30Torb https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
78 aTOMOB PJICMEHTOB bubnuoreka [{OK
[Mepuoanyeckoii cucremsr /. U. https://m.edsoo.ru/00ada6bc
MeHnaeneeBa
CtpoeHue 31eKTPOHHBIX 000JI04eK
79 aTOMOB 3JIEMEHTOB bubmuoreka [IOK
[epuonnueckoii cuctemsr J1. 1. https://m.edsoo.ru/00ada6bc
Menneneena
XapaKkTeprucTUKa XUMHUECKOTO
80 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bu6nmorexa LIOK
[Mepuoanyeckoii cucreme 1. Y. https://m.edsoo.ru/00ada824
MeHnaeneeBa
3nauenue [lepuoauyeckoro 3akoHa
81 JUISL Pa3BUTHS HAYKU U TPAKTUKH. bubnuotexa [JOK
. U. MenneneeB — y4EHBIH, https://m.edsoo.ru/00ada96e
MeJaror U TpakIaHuH
3aKOHOMEPHOCTH M3MEHEHUS
82 CBOICTB BEIIIECTB, JICXKAIINC B

ocuose [ICXD



https://m.edsoo.ru/00ad9e1a
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DNEKTPOOTPULIATEIILHOCTh ATOMOB

bubnunoreka LIOK

83 XMUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
Xumuyeckas cBs3b. [Ipupona,
84 XapaKTePUCTHKU ¥ MEXaHU3MBbI
oOpa3zoBaHHs
85 HonHast XuMu4ecKkas CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
86 KoBanentHast nonsipHas Bu6mmoteka [JOK
XMMHYECKas CBA3b https://m.edsoo.ru/00adaab8
87 KoBanentHas nenomnsipHas bubnnorexa [JOK
XMMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
88 Merammdeckas ¥ BOJOPOIHAS
CBSI3H
bubmmoreka [JOK
89 Creneup oxkncnenis https://m.edsc?é).ru/OOadae28
90 Pacder c.0. 3]JIEMEHTOB B CIIOKHBIX bubmuoreka [IOK
COETMHECHUSX https://m.edsoo.ru/00adae28
91 OKHCIUTENBHO- bubmuoreka [IOK
BOCCTAHOBHTEJIbHBIC PEAKIIMU https://m.edso0.ru/00adb076
92 OKHCIIMTENIN U BOCCTAHOBUTEIIH bubmorexa LIOK
https://m.edsoo.ru/00adb076
93 CocraBnenune ypaBHenuit OBP
94 CocraBnenune ypaBHenuit OBP
55 (Crpoene arowa. Xonarcorn BuSmiorexa LIOK
CBA3E https://m.edsoo.ru/00adb486
KonrtponsHas padora Ne4 o reme
96 «CtpoeHne aroma. XuMUIecKas
CBSI3bY
97 PezepBHblit ypok. O0001eHue 1 bubmuoteka [IOK

cUCTEMaTH3aINsI 3HAaHUH

https://m.edsoo.ru/00adb33c
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PesepBHelil ypok. O600IeHHE 1

bubnunoreka LIOK

98 CHCTEMATHU3ALINS 3HAHUI 1 https://m.edsoo.ru/00ad9cb2
99 PesepBHbIil ypok. O6001IEHNE 1 1 bubnuorexa [IOK
crcTeMaTH3allus 3HAHU https://m.edsoo.ru/ff0d61c6
100 PezepHblit ypok. O0001eHue u 1 Bu6muotexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
101 PesepBHbIil ypok. O600ICeHHE 1 1 bubmuorexa [JOK
crcTeMaTH3aIlus 3HAHUI https://m.edsoo.ru/ff0d61c6
102 PesepBHbIit ypoxk. O606£116H1/Ie u 1
cUCcTeMaTH3aIMs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka K I Hata oOpa3oBaTejibHbIE
/i yp Beero OHTPOJILHbIE PaKTHYeCKHe u3yueHus p
padoThI padoThbI pecypcbl
Ilepnonrueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bub6nmmoreka [IOK
XuMu4eckux 3nementos 1. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MCHECHUH

2 CBOICTB XEMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubsmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukanus u HoMeHKIaTypa bubnnoreka [JOK

3 1 .

HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
Bupl XUMU4YeCKOM CBSA3U U THUITBI bubnuorexa [IOK

4 N 1 .

KPUCTAUIMYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6

5 [Tpu3Haku npoTeKaHus 1
XUMHYECKHUX PeaKIIHii

6 PactBopsl. PacueTtHsle 3a1aun. 1

7 OkucauTenbHO- 1
BOCCTAaHOBUTEJILHBIE PEAKITHH.

KonTponbnas padora Nel no teme

5 «IToBTOpEHUE U yriIyONneHue 1 1
3HAHWI OCHOBHBIX Pa3/eiioB
Kypca 8 Kiacca»

Knaccudukanuss XuMHuecKux

9 caK Hg) o HaSJ'II/I'—IHBIM 1 bubmorexa ITOK
peard p https://m.edsoo.ru/00adbcb0
MpU3HAKaM
Knaccudukamus xuMuaecKkux

10 eaK Hg) o Ha3J'II/I‘{HBIM 1 bubmmorexa IOK
beaxd p https://m.edsoo.ru/00adbcb0
MIPU3HAKAM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

ITonsiTHE O CKOPOCTH XMMHUYECKOU

bubnunoreka LIOK

1 PEaKIIvH. https://m.edsoo.ru/00adbe9a

12 [lonsiTHE O TOMOTEHHBIX U bu6numoreka [IOK
TeTePOrCHHBIX PEAKIUIX https://m.edsoo.ru/00adbe9a
ITonsiTE 0 XUMUYECKOM
paBHOBecuH. DaKTOPHI,

13 BIIMAIOLIME HA CKOPOCTh Bu6mmoteka [JOK
XMUMHUYECKON Peakiuu 1 https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO
paBHOBECHs

14 OkucnauTenbHo- bubmuoreka [{OK
BOCCTaHOBHTEIIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade

15 ;zgfgjn?ipﬁpgii?f{jg II;OZIJIa6LIe Bubmiorexa HOK

: https://m.edso00.ru/00adcd68
3IEKTPOJIUTHI

16 Honnble ypaBHEHUS peakiuii bubmmorexa [IOK

https://m.edsoo.ru/00add448

17 HonHbIe ypaBHEHHS peakui bubmorexa LHOK

https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCIOT U
18 npexcrannemii o6 buGmrorexa LIOK
o https://m.edso00.ru/00add5d8
AIEKTPOIUTUUECKON
JUCCOLIAIIUN
XMMUYECKHE CBOMCTBA COJIEH B

19 CBETE TMIPEICTABICHHUI 00 bubnuotexa [JOK
AJIEKTPOIUTUYECKOM https://m.edsoo.ru/00add8b2
JTUCCOITHAITIHT

20 [TonsiTHe 0 rupoU3e coneit bubmorexa LJOK

https://m.edsoo.ru/00add9d4

21 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK

3HAHUH

https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

O0001IeHYE ¥ cCUCTEMATU3 AU

bubnunoreka LIOK

22 3HAHUU https://m.edsoo.ru/00addd12
o
23 El?:ﬁeg?gxniﬁo;;ﬁ;me bubmorexa LOK
https://m.edsoo.ru/00addbfa
3a71a9»
KontponbHas padota No2 o teme
24 «ONEKTpOIUTUYECKAs Bu6mmoteka [JOK
IUcconranvs. XAMUUECKHUE https://m.edsoo.ru/00addecO
peaKIu B PaCTBOPAX»
25 ?ailg::Hﬁip?[(;zE?;TeH;:mecma - Bubmorexa OK
' https://m.edsoo.ru/00addfe2
rajloreHbI
26 XUMHUYECKHE CBOMCTBA Ha
MpUMeEPE XJI0pa
27 Baxxueiinme coequHEeHUS
raJJoreHOB
28 ncmn romascomme eroicra BuGoterca LIOK
’ ’ https://m.edsoo.ru/00adel104
MOJIy4eHue, NpUMEHEHNE
29| rons cllompoomnc comanot Bu6moera LIOK
N . https://m.edsoo.ru/00ade348
KHUCJIOThI, U3yU€HUE €€ CBOMCTB»
30 smmectsn possan, coms o Buawoterca LIOK
’ https://m.edsoo.ru/00ade488
U3 pEareHToB JIaH B U30BITKE
31 OO01mmas xapakTepucTuKa bubmmorexa [JOK
aneMeHTOB VIA-Tpymms! https://m.edsoo.ru/00ade64a
AnnotponHbie MoAUpUKAITIH
30 cepnl. HaxoxieHue cepsl U €€ bubnuotexa [JOK

COCIMHEHUH B IIPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

33

CepoBoopo/1, CTpOEHHUE,
¢bu3znyecKkrue 1 XuMU4ecKHe
CBONCTBA

bubnunorexa LIOK
https://m.edsoo.ru/00ade802

34

Oxcuppl cepbl. CepHas KMCIIOTA,
bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE

bubnunoreka LIOK
https://m.edsoo.ru/00adea28

35

XUMHUYECKUE CBOMCTBA
KOHIIEHTPUPOBAHHOM CEPHOM
KHCJIOTBI

36

37

38

39

XUMHYECKUE PEAKLINH, JICKALLNE
B OCHOBE ITPOMBIIIJIEHHOT'O
croco0a Mmory4eHust CepHOM
KHCIIOTBI.

XUMHUYECKOE 3arpsi3HEHUE
OKpYKarolleu cpeibl
COCAMHEHUSIMU CEPbI
Brruncnenune MaccoBoU I0IU
BBIX0/1a TPOJIYKTA PEAKLIUH
Brruucnenue MaccoBoii 10U
BBIXO0/Ia TTPOJTYKTA PEAKIIUH

bubmuoreka [{OK
https://m.edsoo.ru/00adec8a

bubmmoteka IIOK
https://m.edsoo.ru/00adec8a

40

OO6mras xapakTepucTruKa
aseMeHToB VA-rpynsl. A30T,
pacnpocTpaHeHue B IPUpPOJIE,
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA

bubmmoteka IIOK
https://m.edsoo.ru/00adeecab

41

AMMuak, ero ¢puznueckue u
XMMHUYECKHE CBOICTBA,
MOJIy4€HUE U IPUMEHEHHE

bubmuoreka [{OK
https://m.edso00.ru/00adf004

42

AMMuak, ero ¢puznueckue u
XMMHYECKHE CBOICTBA,
MOJIy4E€HUE U IPUMEHEHHE



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

43

[TpakTuyeckas padora Ne 3 o
teme «llonmyuyenne ammuaxka,
H3YyYECHUE Er0 CBOMCTBY

bubnunorexa LIOK
https://m.edsoo.ru/00adf180

44

Okcumasl a3ora

45

46

A3OTHas KUCIOTa, e€ pusnueckue
U XMMHUYECKUE CBOMCTBA

A3oTHas KucI0Ta, €€ (U3nIecKue
U XUMHUYECKUE CBOUCTBA

bubnunoreka LIOK
https://m.edso0.ru/00adf306

47

48

49

Hcnons3oBanne HUTPATOB U
coJieil aMMOHUS B Ka4eCcTBe
MUHEPAIBHBIX YI00pEHU.
XUMUYECKOe 3arpsi3HeHUe
OKpYKarolleu cpeibl
COCIMHEHUSIMH a30Ta

dochop. Oxeun dpocdopa (V) u
dbochopHas kucnorta, puznyeckue
1 XUMHYECKIE CBOMCTBA,
NOJTyYeHHe

Hcnonb3oBanue GocaToB B
Ka4yecTBE MUHEPATbHBIX
ynoopeHuit. 3arps3HeHne
MIPUPOJIHOM cpenbl hocdaTamu

bubnunoreka LIOK
https://m.edsoo.ru/00adf518

bubnuoreka [{OK
https://m.edsoo.ru/00adf68a

bubmmoteka IIOK
https://m.edsoo.ru/00adfc20

50

Yraepon, pacipocTpaHEHHE B
npupoae, GpuzndecKkue u
XUMHYECKHE CBOMCTBA

bubmuoreka [{OK
https://m.edsoo.ru/00adfd9c

51

AnnorpornHbie MOAUGUKAITTH
yraepoaa, 0COOCHHOCTH CTPOCHUS
U CBOICTB

52

Oxkcupl yraepoja, ux
(bu3nUecKre U XUMUYIECKHE
CBO¥CTBa. DKOJOTHYECKHE
MPOOJIeMBI, CBSI3aHHBIE C OKCHJIOM
yraepona (1V)

bubmmorekxa [IOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

bubnunoreka LIOK

53 VYronbHas KUCIOTA U €€ COIH hitps://m.eds00.ru/00ae006¢
[IpakTrueckas padota Ne 4 o
54 teMe "[lonydyeHue yriaekuciaoro Bu6mumoteka [JOK
raza. KauecTtBeHHas peakius Ha https://m.edso0.ru/00ae027e
KapOoHaT-MOH"
[lepBoHauabHbIE TOHATUS 00
55 oprpaHI/IquKI/IX BEIECTBaxX KakK O bubnmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIJIepoaa
[TepBoHavyaIbHBIE TOHATHS 00
56 OpPraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSIX YIJIepoaa
57 KpemHuwii u ero coequHeHus Bubmzorexa HOK
https://m.edso0.ru/00ae080a
[IpaxTnueckas padora Ne 5.
58 Pemenue skcriepuMeHTanbHBIX bubnnoreka [JOK
3a7a4 1o teme «BaxxHeime https://m.edso0.ru/00ae0bf2
HEMETaJUIBI U UX COSIUHCHMS
KonTponsHasg pabora Ne3 1o TeM
59 <<](3)a>KII){(Z:I71mHe I})Iefq(()aTaJJi\JriH Monxe ) Bubmorexa OK
https://m.edsoo.ru/00ae0e18
COCIMHEHMUS
KonTponsHasg pabora Ne3 1o TeM
60 <<](3)a>KII){(Z:I71mHe I})Iefq(()aTaJJi\JriH Monxe ) bubmorexa LOK
https://m.edsoo.ru/00ae0el8
COCIMHEHUS
OO1as xapakTepucTUKa
XUMHYECKUX DIIEMEHTOB —
61 MeTaLIoB. MeTannnueckas CBI3b bubnunorexa LIOK
¥ MeTajuInJecKas https://m.edsoo0.ru/00ae103e
KpUCTAJTUYECKas peHIéTKa.
dusnyeckue CBONCTBA METAJIIIOB
XuMudeckue CBOI/ICTPa METAaJlJIOB. Bu6muorexa [OK
62 DNEKTPOXUMHYECKUN PsiL

HaIlpsKEHUH METaJUIOB

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OO6u1re crnocoObl MOTYYSHHS

bubnunoreka LIOK

63 MmeTaiioB. CIuiaBbl. https://m.eds00.ru/00ae1156
61 mmeccron. pomnih coms o Bumiorexa LIOK
13 pearcHToB Coﬂepm;n npuvecn https://m.edso00.ru/00ael1156
65 [ToHsATHE O KOPPO3UH METAIIIOB bubmorexa LOK
https://m.edso00.ru/00ae1278
bubnuorexa [{OK
66 [lenoumsie merael https://m.edsga.ru/Oan14b2
67 OKcuIbI ¥ TUAPOKCUIBI HATPUS U bu6nmorexa LIOK
KaJIHsI https://m.edsoo.ru/00ae14b2
68 [{esr0uHO3EMENBHBIE METAILIBI — bubnuorexa [IOK
KaJIbIIMH U MarHUH https://m.edsoo.ru/00ael15e8
69 Baxkueiime coeTUHEHNUS KaJIbIIA Bubmorexa HOK
https://m.edsoo.ru/00ael15e8
70 O606HVIGHI/IG U CUCTEMATU3ALU
3HAHUUI
el O606HvleHHe 1 CHCTEMaTH3aINs
3HAHUH
72 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bubnmorexa LIOK
yCTpaHeHHUs https://m.edso00.ru/00ae1886
p | o Bumorera LOK
B — https://m.edsoo.ru/00aelae8
N bubnunorexa LIOK
“ ATIOMUHUT https://m.edsc]Jlo. ru/00aelc64
75 AMpoTepHbIe CBOMCTBA OKCHIA U bu6muoreka [IOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
76 Keneso https://m.edS(])lo.ru/Oan1d86
77 OKcuIbl, TUIPOKCUIBI U COJIU but6mmoreka [IOK

xenesa (11) u xenesa (111)

https://m.edsoo.ru/00ae35e6



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1d86
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78 Hunk 1
79 OKcuIbI, THIPOKCH]IBI U COITU 1
LIMHKA
80 Maprasnert 1
81 Baxueiinme coeqMuHEeHU 1
Maprasia
82 Xpom 1
83 Baxneiimme coequHeHUs XpoMa 1
84 O606HvleHI/Ie U CUCTEMAaTU3ALU 1
3HAHUH
85 O606H}€HI/I€ U CHCTEMATU3ALIHS 1
3HAHUH
[IpakTuueckas padora Ne 7.
86 Pemenne skcnepruMeHTANBHBIX 1 Bbu6moreka [JOK
3aj71a4 1o teme «Baxueiimume https://m.edsoo.ru/00ae3de8
METAJIBI U UX COEIUHEHUS
Beruncnenus o ypaBHEHUSM
87 XUMHUUYECKUX PEAKIUH, ECIIU OJUH 1 bu6nmorexa LIOK
W3 PEareHTOB JIaH B U30BITKE WIIH https://m.edso00.ru/00ae1750
COJIEPKUT PHUMECH.
88 Brruncnenus MmaccoBou 1oIH 1
BBIXO/Ia MMPOJIYKTa PeaKINU
89 O606HV16HI/Ie U CHCTEMATHU3aLINS 1
3HAHUH
90 O6O6HVIGHI/IG M CHCTEMaTH3aIus 1
3HAHUH
KonTponbHas pabota Ne4 mo teme
91 «Baxneimme MeTaIbl U UX 1
COCIMHEHUS
KonTponbnas padota Ne4 mo teme
92 «BakHeinme MeTalIbl U HX 1

COCOMHCHUA»



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

BemectBa u marepuassl B

bubnunoreka LIOK

93 IMOBCETHEBHOM KU3HU YEJIOBEKA 1 https://m.edso0.ru/00ae3f50
94 BemiectBa u MaTepHaibl B 1
MOBCETHEBHOM JKU3HHU YEIOBEKA
95 XUMHYECKOE 3arpsA3HEHUE 1 Bu6muotexa [JOK
OKPY’KalOIIeH Cpebl https://m.edsoo.ru/00ae4270
96 Ponb xumum B perieHuu 1 bubmuorexa [JOK
9KOJIOTMYECKUX MpolIiieM https://m.edsoo.ru/00ae4270
97 PezepHblit ypok. O000mmenue u 1 Bbu6moreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
98 Pe3epBHbIil ypok. O606£IIGHI/IG u 1
cHCTEeMaTH3aIHs 3HAHUM
99 PesepBHrlit ypok. O6o01eHue u 1 bubnnoreka [JOK
crCcTeMaTH3aIlus 3HAHUI https://m.edsoo.ru/00adb33c
100 PesepBHEIiT ypoK. 0606£ueHI/Ie u 1
crCcTeMaTH3aIus 3HAHUM
101 PezepBHblit ypok. O0001eHNE U 1 bubmuoreka [IOK
cUCTEMaTU3alUsl 3HAHUI https://m.edsoo.ru/00ad9ch?2
102 PesepBHbIit ypoxk. O606£ueHI/Ie " 1
cUCTeMaTH3aIlHs 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

» Xumus, 8 knace/ Kysnernosa H.E., Tutosa .M., I'apa H.H., Akuronepuoe
obmectBo «M3aatenbeTBo «IIpocBemenne»

* Xumus, 9 kinacc/ ,Kysnenosa H.E., Tutoa .M., I'apa H.H. Axumonepnoe

06HICCTBO «M3paTenbcTBO «HpOCBeIHCHI/IG»

METOANUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

https://stepenin.ru/

https://oge.sdamgia.ru/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://myschool.edu.ru/

https://oge.sdamgia.ru/

https://stepenin.ru/

https://foxford.ru/
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PABOYASI IPOTPAMMA
(ID 1019054)

yueOHoro npeamera «XumMus. ba3oBblil ypoBeHb)
115t ooyuaroruxest 10 — 11 kimaccoB

HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpelHero oomero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii denepanuuy, TpeboBaHU K pe3ylibTaTaM OCBOCHHUS
benepanbHOM 00pa30BaTENbHON NpPOrpaMMBbl CpedHEro oOmero oOpa3oBaHMs
(®OIT  COO), npencraBieHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obpazoBatensHoM cTtangapTe COO, ¢ yuérom Konnenuuu npenojaBaHust yueOHOTro
npeaMeTa «XuMHUs» B 00pa3oBaTelibHbIX opranuzanusix Poccuiickoit denepanuu,
peanu3yroumMx OCHOBHbIE 00pa30BaATENbHbIE TPOrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu passutusa BocnuTanus B Poccuiickor @enepannu Ha nepuon a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0OB K pa3paboTKe MpOorpaMMbl 1O XUMHUH, K OINpPEAEICHUIO
oO1ielt crpaTteruy 00yueHus, BOCIUTAHUS M Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOydYeHHS W TpeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
00111e00pa30BaTEIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHY)XUT 3aBEpLIAIOLIMM H3TallOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
HEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTyphI
YeJIOBEKa, a TAK)KE IKOJOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBbIO
U TIpUPOJHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHMe OOydaroluxcsl Ha
YPOBHE CpeIHEero 00111ero oopa3oBaHus CpeACTBAMH YUEOHOTO MpeiMeTa « XUMUS,
COJIEp)KaHUE M TOCTPOCHHE KOTOPOTO OIPEAENIEHBI B MPOTrpaMMe IO XHUMHH C
y4€ToM crenuPuKkd HayKu XUMHH, € 3HA4YCHHS B TO3HAHUM TPUPOJLI U B
MaTepualbHON MKU3HU OOILECTBA, a TAKXKE C YUYETOM OOIIMX LENeH U MPUHIUIIOB,
XapaKTEepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpPEIHEro OOIIEro
oOpazoBanus B Poccuiickoit deneparuu.

XWMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyio pojb B
COBPEMEHHOW IUBWJIM3AIMKM, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.



Ona BHOCHUT CBOM BKJIAJl B hOPMHUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO3JaHHE LIETIOCTHOIO MPEACTABICHHUS 00 OKPYKAIOIIEM MHpPE KaK O €IUHCTBE
MPUPOABI M YEJIOBEKa, KOTOpoe (OPMHPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOLIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOH YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOIMMBIM YCIIOBUEM YCIICIITHOTO
TpyJla W SKM3HU KaXJI0ro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHa Ha pEIICHUE
rJI00QIbHBIX MPOOJIEM YCTOMYMBOIO pA3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOMMM UEISMM W TMPUHIMIAMU CPEIHETO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YUYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydaronmxcs, HEOOXOOUMYK0 WM JJs  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomMu — nipeamMeTa  «XUMHUS»  SBISIIOTCA  0a30BbIe  KypChl —
«Oprannveckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckon xumuu. @opmMUpOBAHUE JAHHOW CUCTEMBI 3HAHWW NPU U3YUYECHUU
npeaMera 00ecrnedyuBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpPraHu4ecKass Xumus» cOpMUpOBaHA B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOAXOJa K U3Y4YCHHI0 Yy4eOHOro wMarepuania ©u OO0yCJIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONPENETEHHBIX
TEOpPETUYECKUX YypOBHIX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUU CTPOEHHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKMX U DJICKTPOHHBIX
MIPEICTABIICHU O CTpOeHUH BeriecTB. CBeneHns 00 H3ydaeMbIX B KypCe BeIecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHMyeckod XUMHUM  TIOJIy4arOT  PAa3BUTHUE
c(hOpMHPOBAHHBIE HA YPOBHE OCHOBHOrO 00IEro oOpa3oBaHUs NEPBOHAYATILHBIC
MIPEICTABIICHUS O XUMUYECKON CBSI3M, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUUYECKOU pEeaKIUH.

[Tox HOBBIM yTIOM 3peHHUST B TMpeaMeTe «XHUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YPOBHE OCHOBHOTO OOLIEro o0pa3oBaHUs



TEOPETHUECKU MaTtepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmmas u HeopraHU4ecKas
XUMUS» O00yYaromuMCs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3UIUH,
riy0oke TMOHSATh HUCTOPUYECKOE U3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKAaHUs I0TNONHsIeTcs B Kypceax 10 u 11 kimaccoB anemeHTaMu
coJlep KaHMsi, UMEIOIIMMHU KYJIbTYPOJOTUYECKUM M TPUKIAJHON Xapakrep. OTu
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMHUH C APYTUMH HayKaMH,
PacKpBIBAIOT €€ POJIb B MIO3HABATEIPHON U MMPAKTHUECKON JEATETHHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUM XUMUH, TTIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICITMBATH HHPOPMAITHAIO ¥ PUMEHSATH €€ /Il IOTIOTHEHUS 3HAHUH,
pEIICHNS HHTEIICKTYTbHBIX M SKCTICPUMEHTAIBHBIX HCCIIEA0BATEIbCKUX 3a1a4. B
IEJIOM COJIEp’)KaHue y4eOHOro mpeameTra «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpPUEHTHUPOBAHO Ha (POPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIST TIOHMMaHusT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepuaibHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM DKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHN MEXIy HOBBIMU (DaKTaMHd € TEOPETHUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX Tpobiiem, a
Takke Mpo0JIeM COepeKEHUST YHEPTETHICCKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUS, PA3BUTHS M COLMATU3AIMH
OoOydJaronmxcss MPUHITHIC MTPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
COepKaHUSI H TIOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, UMEIONNX 0a30BOC 3HAYCHUE VIS Pa3IMIHBIX
BUJIOB [ICATCIILHOCTH: pPEIICHUS Npo0jeM, TOMCKa, aHaliu3a W 00paboTKU
uHhopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYECKOW U
WCCJIEIOBATENILCKON JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B npaktuke npenojgaBaHus XMMHM KaKk HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPU OMPEICICHUH
COZIEP KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHsS TpeaMeTa HarpaBiICHUEM
MEPBOCTETICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpH3HAETCS (HOPMUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON



JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LEJIeH H3y4YEeHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3PEHUS TJIABHBIMHU IEJIAMH U3YYCHHS IpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUUW Kak  Ba)KHEHIIEH
COCTABJISIFOIICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBble MOHATHUS, (QyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
000011IeHNI MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJIICHUE C UCTOPUEH UX
Pa3BUTHS U CTAaHOBJICHUSI,

e (opMHpOBaHME U pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEILECTB U XUMHUYECKUX PEAKIINI1, HEOOXOIMMBIX JJIsl MPUOOPETEHUS YMEHUI
OPUEHTUPOBATHCS B MHUpPE BEHIECTB M XUMHUYECKUX SIBJICHUW, HMMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKaA LeJed U 3a7a4 U3y4eHHUs
IIPEAIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME CpeaHero obmiero odpazoBanusi. CeronHs B
IPEnoAaBaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS MPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30oBaTEIbHOM OpraHu3alliy, BIIAJCIOIIEr0 HE HabOpoM
3HaHUH, a (PyHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMHU
aKTHBHOTO MMOJYYEHUs 3HAHUI U IPUMEHEHUS UX B PEAIBHOM KU3HU JUJISl PELLICHHUS
MPaKTUYECKUX 3a]1a4.

B cBs3U ¢ 3TUM IpU U3yUEeHUU NIpeIMeTa « XUMUS JOMUHHUPYIOLIEE 3HAUCHHE
NpUOOPETAIOT TAaKUE LT U 33J]a4H, KaK:

ajanrtanusi 00yJaronmxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMU M MX
IPUMEHEHUEM;

dopMupoBaHue y OOy4arOUMXCA KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MHQPOpMALIUU,
HEO0OXOAUMBIX ISl IPUOOPETEHHUS OTIbITA JEATETLHOCTH, KOTOpPAasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWU XHMHH, & TaKXKE JUIsl OLEHKH C IO3HMLIHMA 3KOJOTHYECKON



0€30macHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUUECKHUX MPOIIECCOB HA OPTaHU3M
YyeJoBeKa U IPUPOJIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEM 00yYaroImuXcs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMHU NOTPEOHOCTSIMU, UCIIOJIB30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHON WH(DOPMAITUN XUMHYECKOTO COJEP KAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YYAIOITUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydJarommxcss YOSKICHHOCTH B TyYMaHUCTHYCCKOH
HAIPaBJICHHOCTU XMMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
paIlMOHANBHOTO MPUPOJIONOJIL30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpPaHEHHSI TPUPOJHOIO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOIICHUSI K TIPUPOJEC W CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoM mnaHe cpemHero oO0mmiero oOpa3oBaHUS MPEaMET «XUMUSH
0a30BOr0 YpOBHS BXOJHUT B COCTaB MpeIMETHOU objacTu «EcTecTBeHHO-HAyUHbIE
IPEIMETED).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YUCHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaiseT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Hezeno), B 11 knacce — 34 gaca (1 gyac B Hezento).



COJAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o Kilaccu(puKaMK opraHnyeckux BemniecTB. HoMmeHkmarypa
OpraHUYECKUX COEIUHEHUU (CUCTEMaTU4ecKas) M TPUBHAIBHBIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAJIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHUYeCKHX BELIECTB, HAOJIOJICHUE U OIMCaHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO TNPEBPALICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuu (MJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W d3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA pAl. DTWIEH U NPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHUE CBOICTBa
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallMd, OKHUCJICHHUS U
MOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyragueH-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psJll. ALIETUIICH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKLMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALNH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, crpoeHue, (QU3NYECKHE M XMMHUYECKHE CBOMCTBa
(peakiuu raJjoreHMpOBaHUsS U HUTPOBAHUS), NTOJYUYEHUE U MPUMEHEHHE. Tomnyon:
cocmas,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUA), NOTYYeHue u npumernenue. TOKCHIHOCTb ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IM4YHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTaluTU4Yeckuil), mnuposus. I[IpomyKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, Koyuiekuuu «Hed1b»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEICHHUE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckne W XUMUYECKHE CBOMCTBA (pEakIMM C aKTUBHBIMHU MeETajllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢uznyeckue W XMMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoeka. [[puMenenne rauueprHa U 3TUICHTITMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth Genona. [lpumenenue gpenona.

Anpnerunpl U kemouvl.  DOpMANBIAETHN, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOCHHE, (PU3UUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME s
KJ1acca KHCIIOT, peaklust dTepuduKaium), noxydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsi KUCIIOTHI KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE IEHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosiicaxapubl). ['oko3a — npocTeimii MoOHOCaxapul: 0COOEHHOCTH CTPOEHUS




MOJIEKYJIbl, (PU3HUECKHEe U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBieHne,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KaUE€CTBEHHBbIE PEaKLMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcugomM meau(ll)), anpaernnos (okucieHre aMMUAYHBIM PAaCTBOPOM OKCHA
cepedpa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO U3BECTHBIM MAaccCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha mpumepe TiuiuHa). buonoruueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEepUMEHTANIbHBIE METOJbl HM3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HaOJII0/IEHUE U ONKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalusi OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-



HAYYHBIX TOHSTUWA, TaK W TOHSITUU, SIBISIOIIUXCS CUCTEMHBIMHU I OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Marepus, DJHEpPIrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTHBHBIC BelecTBa (OETKHU, YTJIEBOMBI, KHUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE MPENapaThl, MATEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, pP-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

ITepuonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOANYECKOr0 3akoHa M llepmoamdeckoil cucTembl
xumudeckux snueMmeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
oOpa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyINaM M MepUojam.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAs W IOJSpHAsl, MOHHAsA, MeTajuimdyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENHHOCTb.
Crenenb okucieHus. IoHbl: KATHOHBI U @aHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THUIBI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.



[TonsiTue o mucnepcHelx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTraHWYECKON M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX MPEBPAILICHUM:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XuMuueckux 3neMeHToB [, .
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3sIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KaTAIM3aTOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOTO MHMKATOPA, PEAKIIUM MOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUN».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM IOHITHUS «MACCOBast JOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®du3ryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Merannel. [lonoxenne meramnoB B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIIOB.



XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUs BEIIECTB WU MX IMPEBPAILCHUIA:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCIIOT U IIeJI0YeH, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIH OJTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIILIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuajbl, KpPacCKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBbE YEJIOBEKA: MpPaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKol XuMuM B 11 Kiacce OCyIIeCTBISIETCS YEPE3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HaAOJIIOJCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIE TTOPOJIBI, TOJIE3HBIC UCKOIIAeMbIE, TOTUINBO,
peCypChl.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHUS
OOyYaronMMHUCsl TMPOTPaMM  CpPeIHEro oO0mmero oo0pa3oBaHus (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuyHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMM CPEIHEr0 OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATEILHOCTHBIM TOAXOJAOM B CTPYKType
JUYHOCTHBIX PE3YJIBTaTOB OCBOCHUS TpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABIISIOLIUE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKOM TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HAJIMYUE MOTUBAIIMHU K O0yUCHHIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHUN JTMYHOCTH HAa OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcs PYKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH II€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMH EIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJbTYphl U CIOCOOHOCTH CTaBUTh
LEJH U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOEHHUS MpeAaMeTa «XHMHS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOM M BOCHUTATEIbHOW JAESITEIIBHOCTHU B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U HJeaJlaMHd POCCHIMCKOr0 Tpa)KIaHCKOrO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMud U TpaBWIaMH  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolieccaM
CaMOMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOy4Jarommxcs.

JIMYHOCTHBIE pe3yibTaThl OCBOGHMS IMpeaMeTra «XHUMHS» OTPakaroT
c(OPMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyuJaromuxcs Mo peaiv3aluy IPUHATHIX B OOILIECTBE LIEHHOCTEW, B TOM YHCIIE B
4acTH:

1) rpamaaHCKOr0 BOCIMTAHMS

OCO3HaHUs 00YYaIOIMIUMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
yBa)KEHUS K 3aKOHY U MPABONOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESTEIbHOCTH MPU CO3JaHUH YUEOHbBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUAOB YUEOHOU JEATEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U M03HABaTEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U MOCIEAYIONIEM aHATU3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAlIUH, CBA3AHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) GpopMupoBaHNs KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBui Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAMUBUAYAIbHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWMBUIYAIbHOW TPAECKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH 11eJIeCO00pPa3HOr0 OTHOILIEHUS K NPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIBLHOTO PUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIBTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBICHUsT 00 OKPYKAIOIEM MHpE KaK O €IMHCTBE MPHUPOIBI M YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
IHUBUJIN3ALHN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3IaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENTHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAXKIOTO WieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



IPOUCXOASAIINX B HEM N3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cepax NMpodhecCuoHaIbHON
JIESITENBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHSI y4€OHOTO IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHBIC TOHATHUS, OTPaKaIOIINe
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMa, HayYHbI (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, ucclieJoBaHNe, HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHHUBEpCcajbHble yueOHbIE NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIC,

pEryJIATUBHEIE), o0ecreunBaoIIme dbopmupoBanue GbyHKIMOHATBHON
I'PaMOTHOCTH M COITMATIBHOM KOMIETSHIIMH 00yYarOIINXCs;
CIIOCOOHOCTH 00yyarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMHA
AEUCTBUSIMM

1) 6a30Bble JJOrMUYecKue AeiicTBHS:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMy,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHWUS W KPUTEpUH I KiIacCcH(PUKaUd BEIMIECTB U
XUMHYECKUX PEaKIIU;

YCTAHABJIUBATh IPUYUHHO-CIICIICTBEHHBIC CBA3W MEXAY HU3y4a€MbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUueckas (popMya, ypaBHEHUE XUMUYECKOU pEeaKIIuu
— TIPU pPEIICHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUSA XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHUS BELIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTaTOB UCCIEAOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypcel IHTepHeTa), aHaIu3upoBaTh UHPOPMAIIMIO PA3IUYHBIX BUIOB U (PopM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUYECKON
uHpoOpMaluen: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKUE)
3HaKU U CUMBOJIBI, (POpMyJIbl, aOOpEeBUATYPbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOW TEMBI B XOJ€ JUaJIOra W/WIH
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCHEPUMEHTA, MPAKTUUYECKONW paboThl MO HCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OBilaieHHe YHHBEPCAJIbHBIMHU PeryJIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJTHEHUM YYEeOHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBICHUM ITPUPOJIBI,



B (OpMHpOBAaHMM MBIIUICHUS W KyJIbTYpPhl JUYHOCTH, €€ (PYHKIIHMOHATHHOU
IPAMOTHOCTH, HEOOXOJIMMOM JJIl pELIEHUS] MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
W30MEPHSI, ©30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJIEpKAINE COCOUHEHHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUS
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHH; MUPOBO33PEHUYECKME 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NpPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OpMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh IMPUHAJIEKHOCTh H3yUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynme CoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), [aBaTb KM Ha3BaHUS 110
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAs KHCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemuiectB A. M. BytnepoBa nisi 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTENICH pa3IMUHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaueH-1,3,
MeTu0yTaaueH-1,3, 0eH3051, METaHOJ, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIJIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXKIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbs (He(Th, TPUPOIAHBINA ra3, yroyb), CIOCOOBI UX MEPEPAOOTKU U MTPAKTUUECKOE
MIPUMEHEHUE TPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTyalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH MO BBIITOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U N3YYCHHE €r0 CBOMCTB, KAU€CTBEHHBIE PEAKITUU OPTAHMYECKUX BEIECTB,
JeHaTypanus 0CJIKOB ITPU HarpPEBaHHH, [IBETHBIC PEAKIIMKA OCJIKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHMCH ypaBHEHUW COOTBETCTBYIOIIUX pEAKIUi U
(GbopMyIHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBUja  DKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXpaHEHHUs! CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbica mokaszatens [1/IK, mosicHaTs Ha mpuMmepax crmocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD» OTPAXKaKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOIBI,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIBTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
I'PAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYCCKUX 3a7a4 M AKOJOTHUCCKHU
000CHOBAHHOTO OTHOIIICHUS] K CBOEMY 37I0pPOBbIO U IIPUPOIHON CpEIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, P-, d-
AIICKTPOHHBIE OPOWTANIM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIH OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAs] CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKAas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  pEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEIICKTPOIUTHI,
AJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XMMHYECKOM peakiuk, XMMHYECKOE€ PaBHOBECHUE); TEOPMHU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMS] MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTAHABIIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE IMOHITHUS IMPH
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALCHUI;

c(hOpMHUPOBAHHOCTh YMEHHMM HCMOJIb30BATh XHMHUYECKYIO CHUMBOJIMKY IS
cocTaBiieHuss (opMyn BEIIECTB M  ypPaBHEHMM XUMHUYECKUX pEaKIlui,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuansHble Ha3BaHUs OTACIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTATMYECKON PEIIETKH KOHKPETHOTO BEIlleCTBA (aTOMHAs, MOJEKYJspHasi,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUI YCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY KJlacCy/TpyIiie
COEIMHEHUH (MPOCThIE BEIIECTBA — META/UIbl M1 HEMETaJlIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHUY, 00BSICHATh 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TMepuoiaM u
rpynmam [lepuoandeckoi cucTembl XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBAa HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

chOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMUHbIM TpU3HAKaM (YUCIYy U COCTaBy PEArupyrollnX BEIIECTB, TEIIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHUSI PEaKIuii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBUS, IIPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PAaCIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
BELLECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPbIBaTh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3IuYHbIX (AKTOPOB; XapaKTEP CMEIIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHIHUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHH T'a30B MPU
XMMHUYECKHUX PpEaKLMsAX, MacChl BElIECTBA WJIM O00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W J1Ta0OpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBIMOJHATH XHUMHUYECKUIM
DKCIIEPUMEHT (pa3j0KEHUEe IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONpPENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE peaklUu Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiub»y U «HeMetamnb») B COOTBETCTBHM C MPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3amnucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHUMUUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHeT u 1pyrux);

chOpPMHPOBAHHOCTh ~ YMEHHMM  COONIIOAATh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B UEISIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3ACHCTBUS HA )KUBBIE OPraHU3MBbI ONPEICIEHHBIX BELIECTB, TOHUMAs



cmbicn mokazarens [I/JIK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIECHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/JaX IIO3HAHMS BELIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3amucu XUMHYECKHX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJsmn4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM u¢poBbI
Ne n/m HporpaMmbi pasAeto ¢ Beero Konrpoubnbie IIpakTuyeckue E)I% p(zl::g)(:; ane:J)n,HLI e
padoThI padoThI pecypebi
Pa3nen 1. TeopeTuyeckue 0OCHOBBI OPTraHUYECKOH XUMHH
IIpenmet oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. byrneposa
Wroro mo pazneny 3
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHbIC YTIIEBOAOPOABI — AJTKAHBI 2
29 HenpenenbHble yriaeBoJOPOIbI: AIKEHBI, 5 1
AJIKaIMEHBbI, ATTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOIbl 2
24 [IpupoaHbIe HICTOYHHUKH YTIIEBOJIOPOIOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Pa3pnen 3. Kuciiopoacoaep:xaniue oprannyecKue CoeIuHEeHUs
3.1 Cnuptsl. @eHon 3
39 Anpaeruasl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnoxHble 3¢pupbl
3.3 VYriaeBoasl 3 1
Hroro no pazneny 13
Pasnea 4. Aszorcoaeprkainiue OpraHu4ecKue cCoeJUHEeHHUs
4.1 AMHHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no pazneny 3

Pa3pnen S. BbicokoMoJIeKy IsIpHbIE COCAUHEHUS




5.1 ‘ [Tnactmaccel. Kayuyku. Bosokna 2
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ie/ioB U TeM u@poBbIie
Ne n/m EpOrPAMMEI pasi Beero KonTpoabubie IlpakTnueckue E)Igp?::f:m ar eJ)H)HH e
padoThI padoThI pecype
Pasnea 1. Teopernueckue 0CHOBbI XMMHMH
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cuCTeMa XUMHUYECKUX 3
anemeHToB /1. 1. Meneneena
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro no pazueny 13
Pa3nen 2. Heoprannueckasi xumMusi
2.1 Mertaibt 6 1
2.2 HewmeTamisr 9 1 1
23 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHX 5
BEIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazngeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne

n/n

Tema ypoka

IIpeamer opranndecKko XumMuu, eé
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

Teopust CTpOCHUST OPraHUYECKUX
coenunennii A. M. bytneposa, eé
OCHOBHBIE TTOJIOKECHUS

[IpencraBienue o K1accuPpUKaUN
opraHuyeckux BemiecTB. Homenknarypa
(cucremaTuyeckas) U TpUBHAILHBIC
Ha3BaHUs OPTaHUYECKHUX BEIECTB

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3y4YeHUS

DJIeKTPOHHBbIE
uugpossie
oOpa3oBaTe/ibHbIE

pecypchbl

AJIKaHBI: COCTaB M CTPOCHHE,
TOMOJIOTUYECKUH AL

Meran u 3TaH — npocTenme
MPEJICTAaBUTENMN ATKAHOB

AJKeHBI: cOCTaB U CTpPOCHHUC, CBOMCTBaA

OTUjeH u IMPOIUIJICH — HpOCTeI\/'IH_II/IC
MMpEACTABUTCIIN AJIKCHOB

10

[IpakTuueckas padora Ne 1. «Ilomyuenue
STUJICHA U U3yYEHHE €r0 CBOMCTBY

Ankanuensl. byraguen-1,3 u
MetunOyTanueHn-1,3. [lonyuyenue
CUHTETUYECKOI'O KayuyyKa U PE3UHBI

AJKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHHSI, TOMOJIOTUYECKHUM PSAI.
AneTuieH — MpocTenIni
MIPEACTABUTEND AJIKUHOB




Brluncnenus 1o ypaBHEHHUIO XUMHYECKOU

11
peaxkuuu

12 ApeHbl: 6eH301 U TOIyoJ. TOKCUYHOCTb
apeHOB

13 I'enernueckas cBs3b yIiI€BOJAOPOJIOB,
IPUHAIJIEKALIMX K Pa3IMYHBIM Klaccam
[IpupoHBIE MCTOUHUKH YIIIEBOJOPOJIOB:

14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
[IpupoHBIE MCTOUHUKH YIII€BOJOPOJIOB:

15 MPUPOJIHBIN ra3 U MOy THHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu

16 Kontponbnas padota no pasaeny
«YTI1€eBOIOPOIBI»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHble€ CIUPTHI: TUIICHTIIUKOJIb
U TIIULEPUH
DeHOI: CTPOCHUE MOJIEKYIIBI,

19 ¢u3nyueckrue 1 XUMHUYECKHE CBONCTBA,
IIPUMEHEHNE

20 Anpnerupl: GopmManbaerua u
aneranbJeruy. AueToxn

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCyCHast

29 [IpakTnueckas pa6v0Ta Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAs KUCIIOTHI, KaK

23 MIPEICTaBUTENN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MBpbl1a Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIIEE JCHCTBHIE




CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX 1
3¢upoB

26 Kupsl: THIpOIN3, MPUMEHEHHE, 1
OMOJIOTHYECKast POJIb KHPOB
VYTaeBopl: COCTaB, Kiaccudukanusi.

27 Baxueiiiume npeacraBuTenu: TiI0K03a, 1
dpykTo3a, caxapo3a

28 Kpaxmait u 1esuioso3a Kak mpupoIHbIe 1
MTOJINMEPBI
Kontponbnas padota no pasaeny

29 «Kucnopoacoaepkaiiyue opraHu4ecKue 1
COCITUHEHUS

30 AMWHBI: METHJIAMUH U aHUJIUH 1
AMUHOKHCIIOTHI KaKk aM(OTEpHBIC

31 OpPraHUYECKUE COCTUHEHUS, HX 1
ouosnoruueckoe 3Hadenue. [lenTuabt

32 benku kak mpupoHbIe 1
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS

33 OCHOBHBIE TIOHATHS XUMHH ) 1
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN
OcHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTHHCHUM. 1
[TnacTMacchl, KayqyKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTtejibHbIE

pecypchbl

XUMHAYECKAH DJIEMEHT. ATOM.
DJeKTpOHHAs KOH(GUTYpAIIHs aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XuMu4yeckux 3iemeHToB /1. U.
MeneneeBa, ux CBA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHUX 3JIEMEHTOB U UX COSAMHEHUN
[0 TpyIIaM U rnepuojam. 3HaueHue
NEPUOANYECKOT0 3aKOHA 1 CUCTEMBI
xumuueckux ayemenToB .M. MeHnieneesa
B Pa3BUTUU HAYKH

CrpoeHue BeniecTBa. XuMu4eckas CBs3b,
e€ BU/Ibl; MEXaHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBA3U. BomopoaHas cBs3b

BanenTHOCTh. DJAEKTPOOTPULIATENBHOCTb.
Crenenb okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHHUS

[IoHsTHE O AUCIIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 107151 BEILIECTBA B pacTBOPE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COETMHEHUH.
I'eneTnueckas cBsA3b HEOPraHUYECKUX
BEIIECTB, Pa3IMUHbIX KJIACCOB




Knaccudukanus XuMHYeCKUX PEeaKInii B
HEOPraHWYECKOW U OPraHUYECKON XUMUH.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU IPU
XUMHUYECKHUX PeaKUsiX

10

11

12

13

14

15

CkopocTtb peakiuu. OOpaTuMbie peakuu.
XUMHUYECKOE PaBHOBECHE

ITpaktrueckas padota Ne 1. « BiustHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON peaKinm»

DNEeKTpOIUTHYECKAs TUCCOLHALINS.
[TonsiTue o Bonopoanom nokasareine (pH)
pactBopa. Peakuuu mOHHOrO OOMeHa.
I'maponu3s opraHnyeckux u
HEOPraHMYEeCKUX BEIIECTB

OKuUCINUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsaTue 00 anexrponuse
pacIuIaBoOB U pacTBOPOB COJIEN

KontponbHas padoTa mo pazaery
«TeopeTrndyeckne OCHOBBI XUMHI

MerTansl, uX MOJIOKEHHE B
Ilepronnueckoit cucteMe XUMUYECKUX
sneMenToB . 1. Menneneera u
0COOEHHOCTH CTpOeHHUs aToMoB. O01IHe
dbuznyecKkue CBOMCTBa METAIIIOB

CnnaBbl METAIIOB. DJIEKTPOXUMHUUYECKUIN
A HAIIPSKEHUN METAJIOB

16

XHUMHUYeCKHe CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPH, Kaluil, KalbIui,
MarHui, aTfOMUHHI) U UX COeTUHEHUI

17

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN




18

19

20

XUMHYEeCKHE CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHUN

[TpakTrueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
«Metaine»"

Hemeramisl, HX MOJIOJKEHUE B
Ilepronnueckoit cucTeMe XUMUYECKUX
snemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnyeckre CBOMCTBA HEMETAILIOB.
AJIOTpOINS HEMETAIJIOB (Ha IPUMeEpe
KHCII0pOJ1a, cephl, hocdopa u yrieposaa)

22

23

24

XHUMHYECKUE CBOMCTBA IAJIOT€HOB, CEPBI U
UX COCOUHEHUN

XuMHYecKue cBOKCTBa a30Ta, hocodpa u
UX COCOUHEHUN

XUMUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
1 UX COCTMHEHUH

25

26

IIprumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeIUHEHUU

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme «HemeTranneny. Beraucinenus mo
YPaBHEHHSIM XUMUYECKHX PEAKIUi U
TepMOXI/IMI/I‘IGCKI/Ie paCLIéTI)I

27

[TpakTrueckas padota Ne 3. «Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"Hemeramisr"»

28

KonTponpHas pabora o Temam
«Metamey 1 «HemeTamisn

29

Heoprannueckue u oprannyeckue
kucnotel. Heopranmueckue n
OpraHMYeCcKre OCHOBaHUS




AmpoTepHbIe HEOPTaHUYECKUE U
OopraHnyeckue coequHeHus. I eHeTnueckas

30 CBSI3b HEOPTaHUYECKUX U OPTAaHUUYECKUX 1
BEIIIECTB
Pone xumuu B obecrieueHun
31 JKOJIOTUYECKOM, IHEPIeTUYECKON U 1
MUIIEBOH OE30MACHOCTH, Pa3BUTUU
MEAUITHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX
32 MIPUHIIUIIAX POMBIIIIEHHOTO MOTYYSHHUS 1
Ba)XKHEUININX BEIIECTB
33 UYenoBek B MUpE BEIIECTB M MAaTEPHAIIOB 1
34 XuMHs ¥ 3J0pOBbE YEJIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxnmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

O.C.I'abpuensu, U.I'.Octpoymos, C.A.CnagkoB. Xumus 10 xnacc. bazobrit

ypoBeHb: yueoHuk. AO IlpocBerenue

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
O.C.I'abpuensa u np. Xumus 11 kiacc. ba3oBbiil ypoBeHb: METOIMYECKOE
nocooue.

O.C.I'abpuensu uap. Xumus 10 knacc. ba3oBblil ypoBeHb: METOIMUECKOE

MOCOOUE.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET bu6auorexa LIOK https://m.edsoo.ru/00adb59e

https://myschool.edu.ru/

https://eqe.sdamgia.ru/

https://stepenin.ru/

https://foxford.ru/



https://m.edsoo.ru/00adb59e
https://myschool.edu.ru/
https://ege.sdamgia.ru/
https://stepenin.ru/
https://foxford.ru/

PABOYAS IPOTPAMMA
(ID 1021981)

yueOHoro npeamera « XuMus. Yr/jy0JIeHHbII YPOBECHb»

1151 ooyuaroruxcst 10 —11 kimaccoB

HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3paborana Ha ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanun», TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
dbenepanpHO 00pazoBaTeIbLHOM MporpamMMebl cpeiHero ooiero oopazoBanusi(DOIT
COQ), npencraBieHHbIX B DefepaibHOM TOCYIapCTBEHHOM 0O0Opa30BaTEIbHOM
craggapre COO, c¢ yuérom Kouuemnuuu mnpenojaBaHus y4eOHOro MpeameTa
«Xumus» B oOpa3zoBarenbHbIX opraHuzanusx Poccuiickoit ~ ®Denepanuu,
peanu3yIonuX OCHOBHbIE 00pa30BaTeIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu passutusa Bocnutanus B Poccuiickor @enepannu Ha nepuon a0 2025
roga» (Pacnopsixenue [lpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha YPOBHE YIUIYOJIEHHOTO HW3Y4YEHHUs 3aHUMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpaszoBaHusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealuM3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0Ie00pa30BATENbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOJUMYIO JIJisi
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHHUs] B OpraHH3anusx mpodecCuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nmnporpaMme no XuMHMM Ha3Ha4Y€HHUE IMpeaMeTa «XHUMUsD» I0IydacT
NOAPOOHYI0  WHTEPNPETAMI0 B  COOTBETCTBHM C  OCHOBOTOJATAIOIIUMU
nosoxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIeH, ColepkKaHus,
pe3ynbTaToB OOydeHHUS] M TpeOOBAaHWUU K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBHUETENHLCTBOM TOMY SIBJISIIOTCS CJEAYIOLIME BBIMOJIHSAEMBIE MPOTPaMMOM 110
XUMUHU (QYHKIIHMH:

e UH(POPMAIIMOHHO-METOUYECKAs, peaau3aiusi KOTOpOoW obecrneynBaeT
MOJIyYCHUE TPEICTABICHUS O IIENIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCTIUTAaHUS U Pa3BUTHUsS 00yYarOUIUXCsl CPEeICTBAaMU IIPEIMETA,
M3Y4aeMoOro B paMKax KOHKPETHOTO MpoduIs;

e OpraHu3alMOHHO-TUIAHUPYIOLIas, KOTOpas peaycMaTpUBAET
omnpeNiesieHHe: NPUHIUIIOB CTPYKTYPUPOBAHUSI M TOCJEI0BATEIbHOCTH
U3y4YeHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M KA4Y€CTBEHHBIX €Tr0



XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH OOpa30oBaTENbHBIX JOCTHKEHUI OOydYarommxcs B
pamMKax HTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYyAapCTBEHHOTO
HK3aMEHa [0 XUMUH.

[TporpamMma asist yriryOGin€HHOTO U3yUEHUs! XUMHUU:

e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX mpoduieii, mnpegycMaTpuBaeT
pacnpenesneHie M CTPYKTypUpOBaHHE €ro IO KilaccaMm, OCHOBHBIM
COJIEpKaTENIbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT MpuMEpHOE pacnpeesieHue yueOHOro BpeMEHH, PEKOMEHTyEMOT O IS
U3YUYEHUS OTIEIBHBIX TEM;

e IMpe/iaraeT MNPUMEPHYI0 TOCIEIOBATENIbHOCTh H3Y4YEHUS Y4eOHOTO
MaTepuaia ¢ y4€TOM JIOTHKH MOCTPOCHMS Kypca, BHYTPUIPEIMETHBIX U
MEXIIPEIMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETALHNIO LIeJIel U 3a]a4 U3yYeHUs IpeaMeTa
Ha yriTyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOumiero o00pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMbIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MpOrpamMMbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIlpeMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHbIX JEHCTBUNA  OOydYarolmerocs IO OCBOEHUIO
COJIep KaHMs IIpeIMeTa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a npeiesiaMy yCTaHOBJICHHOM MPOTpaMMOi IO XMMUU 00s3aTEIbHON
(MHBapHaHTHOW) COCTAaBISIOIIECH CoOJepKaHUsl Y4YeOHOro mnpeaMera «XUMUs»
0CTaéTCsi BO3MOKHOCTh BHIOOpA €ro BApHaTUBHON COCTABJISIONICH, KOTOPas T0JKHA
OTIPEETATHCS B COOTBETCTBUH C HAIIPABJIIEHUEM KOHKPETHOTO MPOoduist 00ydeHHUsI.

B coorBerctBHM ¢ KoHuentyainbHbIMH mnoJsiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOr0 M YINIYOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHupoBaHHOTO OOy4YEeHUsT Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHSIT Ha YpOBHE YINIYOJIEHHOTO W3Yy4YeHMs HaNpaBlieH Ha peau3aluio
IPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TANlOM IMOJTYYSHHs] XUMHUYECKOT0 00pa30BaHus
B paMKax M3YYEHHUS CIEUUATbHBIX ECTECTBEHHO-HAYYHBIX W XHUMHUYECKHX
JUCLMIUIMH B By3axX M OPTaHU3aLUAX CPEIHEr0 Npo(heCcCHOHATBHOTO 00pa30BaHus.
B sT0M# CcBs3M n3ydeHue npeaMera « XuMHus» OpUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacmipeHne U yrayOJeHHe TEeOPEeTUYECKOW U MPaKTUYEeCKOW MOATOTOBKU
oOyuJaromuxcs, BbIOpaBIINX ONpeAeNEHHbIN Npoduiab 00ydeHHs, B TOM YHCIIE C
NEPCIEKTUBOM  IMOCIEAYIOIIEro IOMY4YeHHsT XHMUYECKOro oOpa3oBaHMs B



opraHu3anusx MnpopecCHOHAIBHOTO o0pa3oBanus. Hapsmy ¢ 3Tum, B cBeTe
tpedoBanuit ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOCHHS (eaepanbHOM
00pa30BaTeNbHOM MPOrPaMMBI CpPEeTHEro 00IIero 00pa3oBaHuUs U3yUEHHE MTpeIMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlady BOCIUTAHUS U COLMATBHOTO
pa3BuTHs OOydalImMxcs, Ha (QOpMUpPOBaHUE Yy HHUX OOILIEHHTEICKTYalbHbIX
YMEHHM, YMEHHMH palMOHAIM3AalMA y4eOHOro Tpylna M OOOOIMIEHHBIX CIOCOOOB
JESITEIIbHOCTH, UMEIOUTNX MEXKIUCIUTUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4EHHUS
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmias u
HeopraHuueckas Xxumush». [Ipu onpezneneHnu noaxoa0B K 0TOOPY U CTPYKTYpPHOMU
OpraHM3ald COAEP)KAHHUS STUX KYpPCOB B MPOTpaMMe IO XHMHHU 33 OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro U yriryoJEéHHOTO ypOoBHEH
U3y4EHHUs MIpeIMeTa.

OcHoBy cogepxaHus KypcoB «Opranuueckass xumus» u «OOmas u
HEOpPraHWYEeCKass XUMUS)» COCTaBISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHUH, OTHOCSAIIMUXCS K 0a30BOMY YPOBHIO M3yYEHHs NIpeaMera. JDTa CUCTEMa
3HaHUW TIOMy4YaeT OMpeNeiEHHOE TEOPETUYECKOE OTOIHEHHE, MO3BOJISAIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHIECKOTO MaTepHalia.
Tak, Ha yrayOnEHHOM ypOBHE HM3YyYEHHs MNpeaMeTa oOecreueHa BO3MOXKHOCTh
3HAYUTENLHOTO YBEIMYCHHSI 00bEMA 3HAHUH O XUMHUYECKHX IIEMEHTaX M CBOMCTBAX
UX COeIMHEHUI Ha OCHOBE PACIIMPEHUS U yTIyOJIeHHs IPEICTaBICHUI O CTPOSHUHU
BEIIECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEeaKlMid,
paccMaTpuUBaEMBbIX C TOYKU 3PEHMS] XUMHUYECKONM KMHETHKH U TEPMOJWHAMUKH.
Nzyuyenne nepuoguueckoro 3axkoHa u Ilepmogmueckodl cHUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPEICTABICHHIX
O CTpoeHHWH aroMa. XHUMHYECKass CBsI3b OOBSACHAETCS C TOYKH 3PCHHUS
HHEPreTUUECKUX U3MEHEHUH Npu e€ 00pa30BaHUU U pa3pyIlICHUH, a TAKXKE C TOUKU
3peHus] MeXaHu3MOB e€ oOpa3oBaHus. M3ydeHue THUIOB peakUuil JOMOJHAETCS
dbopMUpOBaHHEM TPEACTABICHUH 00 JIIEKTPOXMMHUYECKHX TMpoleccax M
AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIECTB. B Kypce oprannyeckoil XuMuu npu
PacCCMOTPEHHH PEAKIMOHHON CIOCOOHOCTH COCNWHEHUH YyIemseTcs 0coboe
BHHUMaHHE BOMPocaM 00 3JIEKTPOHHBIX 3(PdeKTax, 0 B3aHMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3Max peaklui.

Oco0oe 3HaueHHne UMEET TO, YTO Ha COJIepKaHUE KyPCOB XUMHH YT1yOJIEHHOTO
YPOBHSI U3yUEHHUS JIJIs1 KJIACCOB ONMpPEAeIEHHOro Mpoduiis (rIaBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHHM K OOIIell cucTeMe MNpPEeIMETHBIX 3HAHUM)
OKa3bpIBAIOT BIUSHUE CMEXHBbIE MNpeAMeThl. Tak, Hampumep, B COICpKaHUH
npeaMeTa Juisl KJIACCOB XUMHUKO-(DU3HUECKOro npoduiis 0oblioe 3HadyeHne OyayT
MMETh AJIEMEHTHI yueOHOro Marepuasa rno oouieit xumuu. [Ipu nzyuenuu npeamera



B JIaHHOM CJIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOIIHOCTH 3aKOHOB M TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAs TEOpUs
(MoJexyJsipHast Teopus B PU3UKE), 3aKOHBI COXPAHEHHSI MACChl M SHEPTUH, 3aKOHBI
TEPMOJUHAMUKH, JEKTPOJIN3A, IPEACTABICHHS O CTPOEHUHU BEIIECTB U JPYTOE.

B TO ke BpeMsa B COAEpKaHMM IIpeaMeTa JUId KIACCOB XUMHUKO-
ouonoruueckoro npoduiast OONBLINI yAeNbHBIN BeCc OyleT UMETh OpraHuveckas
xumus. B aToM ciydae npenocTaBisieTcss BO3MOKHOCTB JIJIsl 00J1€€ 00CTOSITENIBHOTO
PacCMOTPEHMS] XUMUYECKON OpraHu3aliy KJIETKUA KaKk OMOJOTHYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K NIPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK
JUNH]IBI, OETIKHU, YTIeBO/Ibl, HyKJIEUHOBbIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHus 0
COCTaBE€ M CBOMCTBAX IPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOHM Il M3Yy4YE€HHs] CYLIHOCTH MPOLIECCOB (POTOCHHTE3a, AbIXaHUS,
NULIEBAPEHUS.

B mnnane ¢opMupoBaHMs OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYYHBIX METOJOB O3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyUHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHUsD» Ha YIriIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHble TpenMeTv», «MaTtemaTuka u
uHdopmaTka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipu n3yueHuun yueOHOro npeamera « XuMus» Ha yriryO0JIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHETo 00111ero oopa3zoBanus (Ha 6a30BOM ypPOBHE),
3ajaueil MEepBOCTENEHHOM 3HAUYMMOCTH SIBISETCS (POPMHpOBAHHE OCHOB HAyKU
XUMHH KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUUECKON e TeIbHOCTU
YEJI0BEKa U OJIHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpbI. Pelienue 3Tou 3a1aun Ha
yIiyOJIEHHOM YpOBHE M3YYE€HHs MpeAMeTa NpeanosiaraeT pealu3aluio TaKhX
Lese, Kak:

e (opMupOBaHHME TPEACTABICHUI: O MaTepHaTbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil poju B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJNOBEYECTBA: B  pEHIEHUH  MpolJemM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPHUATIOB, HOBBIX UCTOUYHUKOB YHEPTHUH, B
00eCreYeHnn palMOHaJIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUHU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHOM cpee;

e OCBOCHHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUPA: (PyHIaMEHTAIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-



MOJEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAHUSI XUMUYECKUX PEaKIUi, O
XUMUYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAX, 00 00mNX
HaY4YHBIX MIPUHIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y 00yYaroIMXxcs 0CO3HAHHOTO MMOHUMaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN UIsI OOBSICHECHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, IJIi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAaMOTHOTO peIeHUs Mpo0JIeM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OIICHKHU C MO3UIUH 3KOJIOTHYECKON 0€30ITaCHOCTH ITOCIICACTBUM
OBITOBOMI M MPOU3BOACTBEHHON JE€ATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yIIIyOJIeHUE MPEICTABICHUH 0 HAYYHBIX METO/IaX IMO3HAHHUS, HEOOXOUMBIX
JUIL TIPUOOPETEHUS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHUX SIBJICHUW, MMEIOIIMX MECTO B IMPHUPOJE, B
MPAKTUYECKOMN JEATENbHOCTA U TOBCEIHEBHOM KU3HMU.

B mmaHe peanmu3anuu IEPBOOYEPENHBIX BOCHHUTATEIBHBIX W PAa3BHBAIOIIMX
(GYHKIUI LETOCTHOW CHCTEMbI CpelHEro o0Iero oOpa3oBaHMsI IMPU H3YyUYEHUHU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOXEHUSI K TMPOIECCY TBOpYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKIAAHBIX HMCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKUX [ICHHOCTEM;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTEeM oOyuaromuxcs, (QopMHpOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpa30BaHMUIO Kak
YCJIOBHUIO YCHENTHOM MPo(heCCHOHAIIBHOM U OOIIECTBEHHOM JeATEebHOCTH,
OTBETCTBEHHOTO OTHOIIICHUSI K CBOEMY 370pPOBBI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMUpOBaHUE YMEHHMM M HaBBIKOB Pa3yMHOTO IPHUPOJIOINOJIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYphl, IPUOOpPETEHUE OMNbITa 00IIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIIBHOCTH.

OO6miee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHUSI XUMHH HA yTITyOJIeHHOM
YPOBHE cpeaHero ooiiero oopa3oBanus, coctarisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezeno), B 11 kimacce — 102 ygaca (3 yaca B Heemto).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[TpenmMeT 1 3HaYEHNE OPraHUYECKON XUMHUH, PEACTABICHNE O MHOT000pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHUE aroma Yrjiepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA. BajleHTHbIE BO3MOKHOCTM aToMa yriepoja. XUMHUYECKas CBS3b B
OpPTraHUYECKUX COCMHEHUX. TUIbI THOpUIU3AIMK ATOMHBIX OpOUTaNel yriepoja.
MexanuzMbl  00pa3oBaHHS KOBAJEHTHOM CBA3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHBIA). THUNBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpnuHapHasi, 1BOMHAs U TpoiHas cBsi3b. CrocoObl pa3pbiBa CBSA3EH B MOJEKYJax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpraHUYECKUX CcOoequHEHUN. MoleKkyaspHble U CTPYKTYpHBIE  (OPMYIIBIL.
CrpykTypHble (GOpMyJbl pa3IuYHBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Buael u3omepuu: CTPyKTypHasi, MPOCTPAHCTBEHHAs.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
Me30MEepHBIN 3P eKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
¢byHkunoHanbHOM rpymnmne. I'omomnorus. ['omonoruueckue psanpl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEJIbHBIX MTPEACTABUTEIICH.

OcobenHoct U Kiaccuukanus opraHudeckux peakuuid. OKUCIUTETHbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUI0O OPTAHUYECKHX BEIIECTB NMPU HArpeBaHuu (IUIaBJIEHUE,
OoOyTJIMBaHWE W TOPEHHE), KOHCTPYHUPOBAHHE MOJIEICH MOJIEKYJl OpraHUYECKUX
BEILECTB.

YriaeBoaopoasl.

Anxansl. ['omonorudeckuil psig ankaHoB, o0mas ¢popMyiia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHHU3ME PEAKIUN PaAUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX
(LIMKJIOMEHTAH, HMKIIOT€KCaH ) [UKI0ATKaHOB. CIIOCOOBI MOTYUYEHUs U TPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-THOpHAN3aIHS
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. Ousnyeckre cBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JABOMHYIO CBS3b. CIIOCOOBI MOMYYEHUSI U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccuukanust ankaameHoB (CONpsDKEHHBIE, W30JMPOBaHHbBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE aJIKaIueHOB.

Aunkunbl. ['oMonorudeckuii psijy alikuHOB, oO1as (GopMyia, HOMEHKIaTypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMUYECKHE CBOMCTBA: PEAKIIUU MPUCOETUHEHHUS, TUMEPU3ALINYI U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YTIEeBOJOPOJbl (apeHsl). ['oMonoruueckuil psii apeHOB,
obmiast (hopmyna, HOMEHKIIATypa U U30MepHUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyiabl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJuKalle, PEeaKUWd NPUCOCAUHEHUS, OKUCIEHHWE TOMOJIOTOB
oensona. I[lpencraBnenne 00 OpPUEHTUPYIOMIEM JEWUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CriocoObl moayueHus u
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOJLOPOIOB.

[Tpuponnsiit ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpoaykThl nepepabOTKH HEYTU, UX TPUMEHEHHUE B TPOMBIILICHHOCTU U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHIpPOU3BOJHBIE BOJHOIO U CHUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE AallETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yIJIepoJia ¥ BOAOPO/Ia B OPraHMYECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMJIeHUE C KoyuekiusMu «Hedte» u «Yromby, ¢ oOpasiamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJl YTIIE€BOJOPOJIOB M
raJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u  kiaccudukamnus. Dusuyeckue CBOWCTBA  NpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTtBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIA U METAHOJIA
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W TiulepuH. Dusznueckue U
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeo(pUILHOTO 3amelieHus. JleiicTBrue Ha
opranu3Mm denoBeka. CrocoObl MOTydeHUs U TIPUMEHEHHE MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO simpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osTydeHus U npuMeHeHue geromna. GenonpopmanbaeTuaHas CMOJIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHOM Tpynmnbl. ['oMoJIOrMYeCcKUe psisibl allbJETUI0B U KETOHOB, 00IIas
dopMyisia, m3oMepusi U HOMEHKJIaTypa. PU3NYECKUE CBOMICTBA allbJETHIOB U
KETOHOB. XMMUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUU IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
IIOJIyYEHUS M IPUMEHEHHE AJIBJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus dTepUPUKAMM, PEAKIUH C YYaCTHEM YIJIEBOJAOPOJIHOTO paauKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBurenu BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEUHOBas, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHK/NaTypa. PuU3NUEeCKHe W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCHCTBHE.

OOwas xapakTepucTHka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. Ou3znyeckue CBOMCTBA M HaxXxOXxAeHUE B mpupone. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAOIINE AUcaxapuabl. [ naponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH M 1eiunoso3a. CTpoeHue MakpoMOJIEKYJl Kpaxmania, TJIMKOreHa |
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TUApPOJIN3, KAaYECTBEHHAs PEaKUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe JKCIEePUMEHTAIbHBIX 3a7ad 1Mo TemMaM «Couptel U (QEHONBD»,
«Kap6oHoBbIe KUCITOTHI. C0XKHBIC YPUPHD».

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue MoJiekys, oOmmas ¢Gopmysia, H30MepHs, HOMEHKIATypa U (pu3nueckue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIYH — IpEeJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psja. CTpoeHUe aHUIMHA.
B3aumHoe BimMsHHUE TpyInI aTOMOB B MoJIeKysne aHmwIMHA. (OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudarthuueckux amMuHOB. l[loilydenue aHwinHaA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTEIN O
aMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 ¥ THAPOJIU3 TIETUIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUsS BEIIECTB W MX MPEBpAILCHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepkalire opraHu4eckue CoeIMHeHUs» U «Pacro3HaBaHne opraHuuecKux
COEIMHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTanueHOBBIN, XJOPOTPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIALIME OJIMMEPHI, OMOpa3iaraeMble OJUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIINX B €T0 COCTaB, HAXO0XKAECHUE MOJIEKYJISIPHOU
(bopMyITBI OPraHNUYECKOTO COeTMHEHUS TI0 Macce (00BEMY ) MPOIYKTOB CrOpaHusi, Mo
KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUM W/WUIW HUCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpeAesieHUue A0IH
BBIX0/1a MMPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYECHUH OPTaHUYECKON XWMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUUECKU YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEIlIECTBA, (PU3UUECKUE BEIMYMHBI, €IUHHUIIBI HU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEpPOTPO(PHBIA TUIT MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, NBIXaHWE, OENKHW, YTJIEBOIbI, JKUPBI, HYKIECHHOBBIE KHCIIOTHI,
(hepMEeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHONMorusl: TNHUILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHAX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA
Teopernueckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHYECKUX 3JIEMEHTOB (s-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHTAJISIM.
DJNEeKTpOHHbIE KOHPUTYpaLlMM aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.UN. Menneneera. CB43b NEPUOIAYECKOrO 3aKOHA U llepromnueckor CHUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprofaM. 3Ha4YEHNE EPUOIUIECKOTO
3akoHa [[.11. Menpeneena.

XuUMHYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbelie cBs3u. BonoponHas CBA3b.
MexMoNeKyIapHbIE B3AaUMOICUCTBUS.

BajleHTHOCT, ¥ BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOEHUEM (HAa MIPUMEPE COETUHEHHI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHJbl. 3HAYEHUE KOMILIEKCHBIX COEIUHEHUN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIPHOTO — CTPOE€HUSA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstue o mucrnepcHbix cucremax. Mictuaubie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMM PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHnsie n
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEJIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMUH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTh XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHMBIC peaKIMu. XUMHUIeCcKoe paBHOBecrue. KoHcTanTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Ccla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHasi. Bomopoansiii nmokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMeEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHMS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DNEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
pa3oKEeHUE TNEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUU KaTaln3aTopa, MOIECIU
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawoB B [lepuoandyeckoi cuctemMe XuMHYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoa, cepsl, pocdopa u
yriiepona).

Bonopon. ITlomydyenue, pusnueckne M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HMYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COEJIMHEHHUs TranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI TOTYyUYEHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U NX COCIMHEHHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKMe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. HaxoxpaeHnume B TpupoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cyiabbumasl. Oxcun cepsi(IV), okcun
cepsl(VI). CepHuctas u cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B Tmpupojie, CHocoObl MOMy4yeHUus, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTU CBOMCTB a30THOU KUCTOTHL. [IpruMeHeHue a3zoTa
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenue B mpupoje, CrnocoObl MOIydeHUs, (U3MYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. llpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepoa, HaxoXJAeHUE B NOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), okcun yriepona(IV), yroiapHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIAOM, H €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE H
xumuueckue cBoiictBa. Oxcun kpeMuusi(IV), kpeMHHEBas KUCIOTA, CUJIUKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetaiuioB B Ileprondeckoi cucTeEMEe XMMUUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbusnyeckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl
MOJTYYEHUS METaJIJIOB: TUAPOMETAILTYPrUsl, NAPOMETAJUTYPrusi,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

O6mast xapakrepuctrka MmeTtamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nueckue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

Oo6mast xapaktepuctuka metaioB [IA-rpymnmer [lepuogudeckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
XKécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AIOMHUHW: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIAa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucThuka MeTawioB moOouHbix mnoarpynn  (B-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyeckue M XUMHUYECKHE CBOMCTBA MapraHlla M €ro COCIWHECHUU.
Baxwnelimmme coenunenuss wapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranna(VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl U conu xenesa(ll) u sxeneza(lll). Ilomydenne u npuMeHeHUE xene3a u
€ro CIJIaBOB.

Pu3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue n
IIPUMEHEHHUE MEJIU U €€ COCUHECHU M.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA ¥ TUJIPOKCHUAA IUHKA, THAPOKCOKOMIUIEKCH IMHKA. [I[pumenenue
[AHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHHUS BEIIECTB W HX NPEBPAILICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIe, HW3Y4YEeHHE KOoJuleKuuu «MeTamisl M CIJIaBbDy, B3aUMOJCUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJIECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEHN, KAYECTBEHHbBIE PEAKLIMU Ha HEOPTraHWUYECKUE aHWOHBI, KATUOH BOAOPO/Ia
M KaTUOHBl METAJJIOB, B3aWMOJICUCTBUE THUIPOKCHUIOB AJTIOMUHHUS W LHHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10 TEMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xumun B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJ0JIOTUN HAYYHOTO UccieaoBanus. HayuHbie
MPUHIIUIBI OPTaHU3aUK XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliyieHHbIE CITOCOOBI
MOJTYyYeHUs] BXXHEUIIIUX BEIIECTB (Ha MpuUMepe MPOM3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

Xumuss MW 3I0pOBbE UelioBeKa. JlekapcTBeHHble cpexacTBa. lIpaBuia
MCMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Posib XumMun B pa3BUTUH MEIULIUHBI.

XUMHsI TAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30macHOr0 UCIIOJIB30BAHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HHU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPAaCKH, CTEKJIO, KepaMHUKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BELIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOYKTa PEaKIMU, €CJIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBope, A0JIM BbIX0/1a MPOyKTa PEaKIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce oCylIeCTBIISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHH, TaK ¥ TOHSTHH, MPUHSATHIX B OTIEIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(PuKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €JUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadboIM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi TPOMBIIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

B cooTBeTcTBHM € CHCTEMHO-IEATEILHOCTHBIM IOAXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MpPEIMETa «XHUMHs» Ha YPOBHE CPEIHETrO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyYaroIMMHUCS POCCUMCKON TpaKJAHCKOW HMIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOATEIFHOCTH U CAMOOTIPEACIICHUIO; HATUYHE MOTHUBALIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalIIMUXCA PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUS TMpeaMeTa «XUMHUS»  OTPaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATEIPHOM W TIPAKTUYECKON MEATEIBHOCTH
oOyuaroluxcs B MpoLecce peaan3anuy 00pa3oBaTeIbHON AESITEIbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpakaroT
c(OpPMHUPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEIHLHOCTH
oOyyJarommxcsi B MpOoIEcce pealn3anuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaAIOUTUMHUCA CBOMX KOHCTHUTYIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOMOPSIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKIUIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHHOCTHU MPU CO3TAHUH YUSOHBIX
MIPOCKTOB, PEIICHUH YU€OHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUU XUMAYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHAMATh MOTHWBBI, HaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYCOHOU ACSITEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¥ HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUM W MPAKTUYECKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTEIIbHBIX ~ HAOMIOMEHWUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  TOWCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

MHTEpeca U M03HABATEeJIbHBIX MOTUBOB B IIOJYYEHHUH U MTOCIIEIYIOLIEM aHAIN3e
uH(MOpPMAIUK O NEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJbTYPbI 310POBbS:

MOHUMAaHUSI [IEHHOCTEH 3I0poBOro U 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DH3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIIOJIeHUsT TIpaBWJI O€30MacHOro OOpalleHusi C BElleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HENPUSITUS BPEIHBIX NPUBBIUEK (YHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  YueOHO-HCCIeI0BaTeIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYruxX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE Y4yacTHE B PEHICHUH MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4eHUI0 npodeccuil pa3imyHOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3yiabTaTaM TPYJIOBOU JIEATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHH
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;

OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYkKaAIOUIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIICICTBUA NPEATPUHUMAECMBIX JICUCTBUM U MTPEIOTBPALIATH UX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPaKTUKE, CIIOCOOHOCTH © yMEHUS AaKTHUBHO MPOTUBOCTOSATH HACOJIOTHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHOM NPAKTUKH;

MOHMMAaHUSl CHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeaCcTaBlIeHus. 00 OKpY:KaroleM MUpE KaKk O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
IMBWIN3ALNY: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH U BaYKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIbHOW KyJbTYpbl, B pEHICHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIMHBI, 00ECIEYEHUH YCIOBUMI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKU KOM(POPTHOM KUZHH KAXKIOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUSA JJIsl aHAJU3a U OOBSICHEHUS SIBJICHUM OKPY>KAIOIIEro MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB ¥ UMEIOIINXCS JAHHBIX C IICJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peteHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN eI TENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyAa B pazNuyHbIX chepax nmpodeccruoHaabHOM
JIESITETbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenu(PHUKy METOIOB TO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MPoIIeCC, CUCTeMa, HaYYHBIA (haKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), 0o0ecIIeYnBaroIne dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COITMAJILHON KOMIIETEHITUN O0yJaroITuXCs;
CITOCOOHOCTBH 0o0yyarommxcs HUCIIOJIb30BATH OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a30Bble JJOruvYecKme JaeicTBUSI:

CaMOCTOSITeTbHO  (DOPMYJIMpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LEIH JESITEIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJITATHI ACATEIBHOCTU C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTepHbIC MPU3HAKU MOHSATUM M yCTAHABIMBATh WX B3aWMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHS JJII OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBIICHU;

BBEIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIAacCH(HUKAIMKA BEIISCTB U
XAMUYECKUX PEAKIIHI;

YCTaHaBJIMBATh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXJICHHS (MHIAYKTUBHbBIC, JICIYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJWYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUUYECKON peaKIuu
— TIPU PEIICHUH YYEOHBIX TO3HABATEIHHBIX W MPAKTHUUECKUX 3a/1ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEUIECTB M XMMHUYECKUX
peakuuit;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAaHUSA M IPOBEACHUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
000O0IIEHMS U BBIBOABI OTHOCUTENBLHO JIOCTOBEPHOCTHU PE3YJIbTaTOB UCCIIEI0BAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUYECKUX 3aa4, IPUMEHEHHUIO PAa3IMYHbIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MIPU PabOTE C XUMUUECKOU
uHboOpMalMell: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NYECKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe HeiCTBHUA:



3aJ1aBaTh BONPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMbI B XOJ€ TUaora 1/ uim
JUCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOH MPEII0KEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C TIPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3alii yIeOHOro MpoeKTa, U (POPMyIHPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJbHbIEC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3a7a4, BbIOMpaTh HaumboJee
3¢ (eKTUBHBIN CcrMOCO0 HX pemeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE CamMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[TpenMeTHbIE pe3yabTaThl OCBOCHUS IMPOrpaMMBbI IO XUMUHU Ha yriIyOJaéHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01ero o0pa3oBaHus BKIIOYAIOT ClieHu(pUUecKue A
y4eOHOro npeaMera « XMMHUsD» HayYHbI€ 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUIL 1O
OCBOEHUIO, MHTEPIPETAIMN U MpeoOpa30oBaHUIO 3HAHWM, BUABI JIEATEIHHOCTU T10
MOJlyYEHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
W3YUYCHHUS.

10 KUIACC

[IpenMeTHble pe3yJibTaThl OCBOECHUSI Kypca «OpraHuueckas XUMUSI»
OTpaXkaror:

c(OpMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHUH YCTONYHMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
MUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEAHUIIMHBI, CO3JJaHUH HOBBIX MAaTEpPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrneueHnu PaLOHAJILHOTO



IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJI0BEKa, a TAK)KE IKOJIOTMUeCKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpENE;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboylouka aroma, s-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOEC
COCTOSIHUS aToMa, THUOpPUAM3aAIlMs AaTOMHBIX OpOWTajed, WOH, MOJICKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKEIET, GyHKIUOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (opmyiibl  (pa3BEPHYThIC, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTYpHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YTIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOAEPKAIIME OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJISIDHBIE COCIMHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEBpalIEHUS BHEPrUM NP XUMUYECKHUX pEAKUMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEXKAIIHE B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJIEHUI; TPECTABIICHHS O
MEXaHU3MAX XUMHUYECKUX pEakUuid, TEPMOJMHAMHYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BIIMSIHUHM aTOMOB U TPYII aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3ddextol, opuentantsl | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
NeATEIbHOCTH YeJIOBEKa, OOIIMX HAyYHbIX TPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOIa, MepepadbOTKU HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY NIl COCTABICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHUIECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKUUA U PaCKpbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMM  TMOCPEACTBOM  COCTABJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

U3rOTaBJIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEUIECTB JJI WIUTFOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMHPOBAHHOCTh YMEHHUMW: YCTAaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEeIeIEHHOMY
KJIAcCy/Tpynne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHCTEMaTHYECKON
HomeHknatype (IUPAC) u npuBoauTh TpUBUAIBHBIE HA3BaHUS ISl OTICIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIIEPHUH,
ATWICHTJINKOIb, (eHOoN, (GOpMaIbIETHl, aleTaabIeTHl, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsl KHCIJIOTa, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
INIMIWH, ajJaHuH, MalibTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENSATh BHJ XUMHUYECKOW CBSI3U B
OPTraHMYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBSA3b, O- W T-CBA3b,
BOJIOPOJTHAS CBSI3b);

chOpPMHUPOBAHHOCTh yMEHUSI MPUMEHATH TIOJOKEHUSI TEOPUU CTPOCHUS
opranndeckux BemectB A. M. byTiepoBa aiis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHHE, PU3HUCCKHEC
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEIICH pPa3IUIHBIX KIACCOB
OpPraHMYECKUX BEIIECTB: AJTKAHOB, IMKIOATIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AIbAECTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX U CIIOKHBIX A(DHUPOB, KUPOB, HUTPOCOSAMHECHUNH M aMHUHOB,
aMUHOKHUCJIOT, O€JKOB, YIJIeBOJOB (MOHO-, JU- U  TOJUCAaXapHaoB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XMMHUYECKHUX pEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
(opmy;

c(OPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COSAUHEHUHN OT
KPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYTI aTOMOB B MOJICKYJIaXx;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIpbs (HEPTh, IPUPOIHBIN T'a3, yrojb), CIOCOObI €ro NePepadOTKH U MPAKTUYECKOE
PUMEHEHUE TIPOAYKTOB MepepadOTKH;

c(hOpMHPOBAHHOCTh BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTH OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUS PUMEHSITh OCHOBHBIE ONEpAlliy MBICIIUTEIHLHOM
NEATETPHOCTH — aHAIW3 W CUHTE3, CpaBHEHHME, 000O0IIeHWEe, CHCTeMAaTHU3aIuIo,
BBISIBJICHHE TIPUYHUHHO-CJICJICTBEHHBIX CBSI3€W — JJI M3YUYEHUS] CBOWCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;



c(OpPMUPOBAHHOCTh YMEHHI: BBIABISATH B3aMMOCBSA3b XUMUUYECKUX 3HAHUN C
MNOHATUSAMU M NPEJICTABICHUSMH JPYIHMX €CTECTBEHHO-HAy4HBIX MPEAMETOB IS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONM XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(OpMUPOBAHHOCTH YMEHUM: IPOBOJUTH PACUETHI 10 XUMHUUECKUM (POopMyJiaM
Y YpPaBHEHUSM XHMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3UUYECKHUX BEIMYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAacu€Thl MO HAXOXKJICHUIO XMUMHYECKON (OpMyJIbl
BEILECTBA T10 U3BECTHBIM MAaCCOBBIM JOJISIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  MOCIEACTBUSL  OBITOBOM U
IPOU3BOJICTBEHHOM AESITEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ mepepaboTKO BEIIECTB,
WCITI0JI30BaTh MOJYYEHHbIE 3HAHUS JI NPHUHIATUS TPAMOTHBIX PEIICHUM MpoOIemM
B CUTYaIIUsIX, CB3aHHBIX C XUMHEMH;

c(OPMHPOBAHHOCTh YMEHHUI: CAaMOCTOSITENIbHO IUIAHUPOBATH U IMPOBOJIMTH
XUMHYECKUH 3KCHEpUMEHT (TIOJyuyeHHE U HU3Y4YEHHE CBOWCTB OPraHU4eCKHX
BEILECTB, KAYECTBEHHBIE pEAKIHMH YIJEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBUII
O6e3omacHoro oOpalieHusi ¢ BeHIeCTBaMU M JIA0OPATOpPHBIM O00OpPYOBAaHUEM,
dbopMynupoBaTh IIEJIb HUCCJEJAOBAHMS, TNPEICTABIATh B pa3lIuyHON Gdopme
pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHIA:

cOOJII0JIaTh MPaBHJIa KOJOTMYECKH LIENecO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOI JIE€ATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370POBBbS, OKPYKAOLIEH
MIPUPOJHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JIEUCTBUS HA >KHUBBIE OPTraHU3MBI
ONPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIc nokaszaresns [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATh LIE€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpPMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeacTsa MaccoBoil nungopmanuu, IHTepHeT U Jpyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMUUECKYI0 HH(OpMaILIKIO, IepepadbaThIBaTh €€ U UCIOIb30BaTh B

COOTBETCTBHH C ITOCTABJIEHHON y4eOHOM 3a1a4ueil.
11 KIIACC



[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmass u HeopraHmdeckas
XAMUSD) OTPAXKAKOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHHH YCTONYHMBOTO
pPa3BUTHS, B PEUICHUU TPOOJEM HKOJOTUYECKOM, PHEPreTUYECKOM U MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJIUIUHBI, CO3JJaHUM HOBBIX MaTEpPHaIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAIMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEed KyJbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U IMPHUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraroLIMe MOHATHS — XUMAYECKUAN 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
SJIEKTPOHHass 000JI0uka aroma, S-, P-, O-aToMHBIE OpOMTAIM, OCHOBHOE H
BO30Y>KJIEHHOE COCTOSIHMSI aToMa, TUOpHAM3alMs aTOMHBIX OpOuWTalel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJICKTPOOTPUUATEIBHOCTh, CTEINEHb OKHCJICHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAas, HWOHHAsA, MeETAJUIMYECKas, BOJOPOIHAs),
KpUCTAUINYECKAsl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTHYECKAs JIUCCOLMALUSA, CTEINEHb JUCCOLMALINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XAMHUYECKON PEAKIINHU, CKOPOCTh XUMUYECKON PEAKIINU, XUMUUECKOE PaBHOBECHUC;
TEOPUM U 3aKOHBI (TEOPHS JIICKTPOIUTHUUYECKON MUCCOIMUAINU, TEPUOIUYECKUNA
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILEHUS] SHEPTUU MPH XUMUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XVWMHH, MUPOBO33PECHUECKHUE 3HAHUS, JIE)KAI[ME B OCHOBE MOHUMAHUS TIPUIUHHOCTH
Y CUCTEMHOCTH XUMHUUYECKUX SIBJIECHUM; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUHU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YPOBHSIX;
MPEJCTABJICHUS] O MEXaHU3MaX XUMHUYECKUX PEAKUIHM, TEPMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX MNPOTEKaHUA, O XUMHUYECKOM pPaBHOBECHUH,
pacTBopax M AMCHEPCHBIX CUCTeMax; (haKTOJOTMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTAaHUYECKUX
BCIIECTB B OBITY M MPAKTUYECKOWU MACATEIHHOCTA YEJIOBEKAa, OOIMUX HAYYHBIX
MPUHIUIIAX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMHPOBAHHOCTh YMEHUI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTAHABIIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITHUS MPH
ONMCAHUY HEOPTaHUYECKHUX BEIIECTB U WX MTPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,



cuctematudeckyto HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAETSATH BAICHTHOCTh M CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIIMHEHHUSX, BUJ XUMHUYECKOU CBSI3U (KOBaJEHTHas,
WOHHAs, MeTaJInyecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M M TUNA KPUCTAUIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHuUsl KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATH: HEOPraHUYECKUE BEILIECTBA
10 UX COCTAaBY, XUMUYECKUE PEAKLMHU MO PA3IMYHBIM MPU3HAKAM (YHCIIy U COCTaBY
pearupyromux BeLECTB, TEIIOBOMY 3(PQEKTy peakiuh, U3MEHEHHUIO CTENEeHEn
OKHUCJICHHSI JJIEMEHTOB, OOpaTHUMOCTH, YYAaCTHIO Karajiu3aTopa U Jpyrue);
CaMOCTOATENILHO BBIOMpATh OCHOBAaHUA W KPUTEPUH JUIsl  KJIAcCU(pUKAIMH
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPHIBATH CMBICI MIEPHUOANUECKOTO 3aKoHa /JI.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuonnueckoir  cucremsl  JI.M.  MeHneneeBa,  uWCOOJb3ysd  MOHSTHUSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUUYECKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE U BO30YXKIEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHUYECKUX DJIEMEHTOB U HX
coeuHeHnd 1o nepuogaM u rpynnam Ilepuomnueckoit cucremsr [ WM.
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIEKTPOHHBIX 000JIOUCK;

chOPMHPOBAHHOCTh YMEHHI: XapakTEpH30BaTh (OMUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJACCOB, MOJATBEPKIATH
CYIIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPTraHWYECKMMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

cOPMHPOBAHHOCTh, yYMEHUS PACKpPhIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTaBIIECHUS AJIEKTPOHHOIrO OanaHca
ATUX peakIuii; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKPAalIEHHBIX  MOHHBIX  YPAaBHEHHWM;  PEAKLMWA  TUAPOJN3d;  PEaKUHMU
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

C(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEAKUUNA C Y4ETOM HX DHEPIETHYECKHUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTM XHMHYECKOW PpEAKUMH B 3aBUCUMOCTH OT PA3JIUYHBIX



(bakTOpOB, a TAaKXKE XapaKTep CMEIIEHUSI XUMHUUECKOTO PaBHOBECHS O] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpunHimn Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepH30BaTh XUMHUYECKHE pEaKIIuu,
JeXalye B OCHOBE IMPOMBIIUIEHHOTO TOJIYYEHUS CEPHOM KHCIIOThI, aMMHAaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00PA3HOCTD
INPUMEHEHUSI HEOPraHWYECKUX BELIECTB B MPOMBIILIEHHOCTH M B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

chOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIo
MO3HAHUA SIBJICHUM NpuUpoabl — HaOM0IeHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIEPUMEHT (PEaJIbHbIA U MBICIICHHBIH ), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHMS MTPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILIECTB
U 108 OOBSCHEHUS XHMHUYECKUX SIBJIICHUW, HMMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHMSI BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSMUA M TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOJIb30BAHUEM
NOHATUI «MaccoBas JI0JS BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLICHTPALIWS;
Macchl BelecTBa WM 00bEMA Ta3a M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YUYaCTBYIOIIMX B PEaKUMU BEIIECTB; TEIJIOBOro 3 dexra
peaklyy; 3HA4YE€HHUsS BOJOPOJHOIO TOKAa3aTelsi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAlMU; Macchl (00bEMa, KOJIMYecTBa BEIIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
onpeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT MpUMecH); AOJU BbIXO/A MPOAYKTA PEAKLUK; 00bEMHBIX OTHOIIEHU ra30B;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U TMPOBOJIMTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHWE  pEakluid  HOHHOTO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO HMHAWKATOPOB, HM3YyUYECHHUE BIUSHUA
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XHMMHMYECKOW pEaKIMu, pEeIIeHUe
HKCIIEPUMEHTAJIBHBIX 3afad mno Temam «Metamey u  «Hemeramnesy) ¢
coOJI0IeHHEM MpaBUII O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, popMyIpoBaTh LIE€Tb UCCIAEA0BAHNUS, IPEACTABIATH B pa3IUYHON
dbopme  pe3ynbTaThl  JKCHEPUMEHTa, AaHAJIU3UpOBaTh W  OLIEHHMBATh  HX
JIOCTOBEPHOCT;

c(OpMUPOBAHHOCTh YMEHUI: COOIONATH MTPaBHJIa MOJb30BAHUS XUMHUECKON
mocyJIol M 1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIIeHWS C BEIIECTBAMH B
COOTBETCTBUHM C HMHCTPYKIHMSIMH IO BBINOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOU



JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAKOIIEH HNPUPOIHOU
Cpeapl W JOCTWKEHUA €€ YCTOMYMBOIO PAa3BUTHUS, OCO3HABATh OIACHOCTH
TOKCUYECKOIO JICMCTBUSL HA JKUBBIC OPraHW3MbI OIPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHKUMas cMbIcl nokazarens [TK;

c(hOpPMHUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IICJICHANIPABICHHBI TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHHUKAX (HaydHas U y9eOHO-HAydHAS
JUTepaTypa, CpeacTBa MaccoBoi uHpopmaiuu, aTepHET U ApyTHe), KpUTHUECKU
aHaJM3UPOBATh XUMUYECKYIO HH(DOpMaIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yUeOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbnbie  IpakTieckne (uudgposbie)
n/n NMPOrpamMMbI Bcero oOpa3oBaTejibHbIE
padoThbI padoThI pecypes
Pa3gen 1. TeopeTrnyeckue 0CHOBBI OPraHUYeCKOH XUMHH
[Ipenmer oprannyeckoit xumud. Teopus
11 CTPOCHHUS OPTAaHMYECKUX COeMHEHUN A. M. 8
Bbyrneposa
Wroro mo pazneny 8
Paznea 2. Yraesogopoasbl
21 [IpenenpHbIE YTIIEBOIOPOIBI — ATTKAHBI, 5
[UKIIOAJTKAHbI
29 HenpenenbHble yriieBOgOPOIbI: aTKEHBI, 14 1
QJIKaTUCHBI, AJIKIHBI
2.3 Apomarnyeckue yrieBoa0pobl (apeHsbl) 8
24 [TpupoHbIE UCTOYHHUKH YTIEBOAOPOAOB U UX 4
nepepaboTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1
HWroro no paznery 35
Pa3gen 3. Kuciopoacoaepaxamme opranndeckKue coenHeHust
3.1 Crnuptsl. denon 11 1
KapOoHUIIbHBIE COETMHEHNS: albICTUIBI U
3.2 keToHbI. KapOoHOoBBIe KUCITOTHI. CIIOKHBIC 21 1
s¢upsl. XKupsl
3.3 VrneBoasl 9 1
Hroro no pazneny 41
Pasnea 4. Aszorcoaepikanue OpraHu4ecKue coeJUHEeHHUsI
4.1 AmuHBL. AMUHOKHCIIOTHI. benku 12 1 2




Hroro no pazaeny 12

Paspnen 5. BeicokoMoOJIeKy A pHbIE COeIUHEHUS
5.1 " BEICOKOMOJICKYIISIPHBIC COCIHHEHHS 6

Hroro mo pazneny 6

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM u@poBbie
Ne n/m NporpaMMEI pasi Beero Kontpoabubie IIpakTnueckue f)lgp(g:m ar eJ)H)HH e
padoThI padoThI pecype
Pasnea 1. Teopernueckue 0CHOBbI XMMHMH
Crpoenue atoma. [lepuoanueckuit 3aKoHn
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 9
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BCIIIECTB
1.3 XHUMHYECKUE PEAKITUU 19 1 3
Hroro no pazueny 39
Pa3nen 2. Heoprannueckasi xumusi
2.1 Hemeramibl 31 1 3
2.2 Mertamibt 23 1 2
Hroro no pazueny 94
Paznen 3. Xumus u )Ku3Hb
31 MeToabl O3HAHUSA B XUMHUH. XUMHUS U 9
KU3Hb
Hroro mo paszneny 9
OBHIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaUEHUE OPraHUYECKON
XUMUH, TIPEJICTABIICHUE O MHOTO00pa3uu
OPraHN4YeCKUX COCIMHEHUI

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3y4YeHUS

DJIeKTPOHHBbIE
uugpossie
oOpa3oBaTe/ibHbIE

pecypchbl

DNEKTPOHHOE CTPOSHUE aToMa yriiepoja
(ocHOBHOE U BO30YXKAEHHOE COCTOSIHHUS).
BanenTHbIe BO3MOKHOCTH aTOMa
yriepoja

XuMudeckas CBSI3b B OpraHMUeCKHUX
coeMHEHUIX. MeXaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3ei

Teopust CTpoeHUs OPraHUYECKUX
coenquHenuit A. M. Bytneposa

Buasl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (}HeKThl B MOJIEKYyJIaX OPraHuYeCKIX
COEAMHEHHI

[IpencraBienue o K1acCUPUKAIUN U
cUCTEMaTH4eCcKass HOMEHKJIaTypa
(IUPAC) oprannueckux BeIIeCTB

Knaccudukanus peakiuii B
OpraHN4eCcKOr XUMHH

Cucrematusanus 1 000011IeHHE 3HAHUIN
110 TEME




10

AJKaHBI: TOMOJIOTUYECKHH psifl, 001ast
(dbopMyIia, HOMEHKJIaTypa U U30Mepus,
NEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

dusnueckre 1 XUMUYECKHAE CBOMCTBA
AJIKAaHOB

11

Haxosxienue ajgkaHoB B pUPOJIE.
CriocoOsl MoJTy4eHus U IPUMEHEHUE
AJIKaHOB

12

13

14

15

[ukmoankanel: oomast popmya,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHUA U XUMHUUYCCKHX CBOﬁCTB,
CIOCOOBI MOJYYEHUS U IPUMEHCHHE

Pemenne pacu€rHbix 3a/1a4 Ha
OTIpeIeNICHUE MOJICKYJIIPHOU (HOPMYITBI
OpPraHUYeCKOro BEIIECTBA MO0 MAaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX B
ero coctaB. CucTeMaTH3allusI 1
00001IeHHE 3HAHUH 110 TEME

AJKEeHbI: TOMOJIOTUYECKUHN psJl, 001as
(bopMysa, HOMEHKJIATypa, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CtpyKTypHas U LUC-TpaHC-U30MepUs
AJIKCHOB

Du3nyecKnue 1 XMMUYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

17

CriocoObI TOTy4YeHUsT U TPUMEHEHNE
AJIKEHOB

[TpakTuueckas pabora Ne 1 mo Teme
"[TonydeHne 3TUIEHA U U3yYEHHE €T0
cBOMCTB"




18

Pemrenne pac4€THbIX 3a1a4 HA
OIpeJIeJIEHUE MOJIEKYJIIPHON (OPMYIIbI
OpPraHUYECKOIO BEILECTBA

19

AnKaaueHsl: CONpsKEHHBIE,
W30JIMPOBAaHHbIE, KyMYyJIUPOBAaHHBIE.
OcoOEHHOCTH PTIEKTPOHHOTO CTPOCHHS

20

21

XHUMHYECKUE CBOMCTBA CONPSIKEHHBIX
JUECHOB

Crioco05b1 MOJIYUCHUA U IPUMCHCHUC
AJIKaAUCHOB

22

23

AJKWHBI: TOMOJIOTUYECKUM psiJl, o01as
dbopMyIia, HOMEHKIIATypa, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI,
(busnueckue cBOcTBa

XHUMHUYECKHUE CBOMCTBA AJIKKNHOB

24

25

KauecTBeHHBIE peaklIy HA TPOMHYIO
CBSI3b

CriocoObl osryueHus 1 IpUMEHEHNE
AIKMHOB

26

27

Pemenue 3agayu: pacu€rsl M0 ypaBHEHUIO
XUMUYECKON peaKuu

CI/ICTeMaTI/BaI_[I/IH u O606H.I€HI/IG 3HAHUI
10 TEMEC

28

29

ApeHBI: TOMOJIOTHYECKUH psifl, o011as
dbopmyra, HOMEHKIAaTypa. DIEKTPOHHOE
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OeH30J1a U TOJIyoJ1a, UX PU3NYECKUE
CBOMCTBA

XUMHUYECKUE CBOWCTBA apPEHOB: PEAKLIMU
3aMeIICHUS




30

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU
IIPUCOEAVHEHNS, OKUCIICHHE TOMOJIOTOB
OeH3011a

31

32

33

Oco0EeHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIa

Perrenue pacuéTHBIX 3a1a4 Ha
OTIpEICIICHUE MOJICKYJIIPHON (hOPMYIThI
OpPraHUYeCKOro BEIICCTBA

CriocoOBbI MoJTyueH sl U IPUMEHEHUE
apeHoB

34

35

I'eneTndeckas CBA3b MEXKIY pa3INYHBIMU
KJIaCCaMH yIJIEBOJOPOIOB
Pacuérel 0 ypaBHEHUSAM XUMUYECKUX

peaknuii. CucteMaTtusanus u 0000IIeHne
3HAHUH 10 TEME

36

37

[Ipupoansiii ra3. [lomytHbie HEQTAHBIE
rasbl

KameHHbI# yroib v MpoayKThl €ro
nepepadoTKu

38

Hedts 1 ciocoOs1 €€ nepepaboTku.
[TpuMeHeHMe TPOTYKTOB epepaboTKU
He(dTH

39

40

['eneTnveckast CBSI3b MEXKIY pa3InIHBIMHU
KJIaCCaMH YTJIEBOJOPOIOB
["asioreHonpoOn3BOIHEIE YTIIEBOI0OPOIOB:
3JIEKTPOHHOE CTPOCHUE; PEAKIIUU
3aMeIleHHS TajoreHa

41

JeiicTBue menouei Ha
rajJioreHnpou3BoAHbIE. B3aumoaeiictBue
AUTAJIOIr€HAJIKAaHOB C MarHUEM U IUHKOM

42

Cucrematusanusa 1 000011IeHHE 3HAHUT
1o pazneny "YrieBoaopo b




43

44

45

KonrponsHas pabora o teme
"YraeBonopob"

[IpenensHbIC OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKUH psii, oOmiast popmyra,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCH(PHUKAIIHS,
¢dusnveckne CBOMCTBA

XHUMUYECKUE CBOMCTBA MPEACTbHBIX
OJIHOATOMHBIX CITUPTOB

46

47

48

CriocoOpl 1oJIy4eHUs U IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB

[TpocTeie 3¢hupbl: HOMEHKIIATYPA U
M30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XMMHUYECKHX CBOMCTB

MHoroatoMHBIE CIIMPTHBI: 3TUJIICHTJIMKOJIb

Y TJIMLEPUH, UX (PU3NUYECKHE U
XUMHUYECKUE CBOUCTBA

49

50

51
52

CriocoObl MoJTy4eHus U IPUMEHEHUE
MHOT'0aTOMHBIX CIIUPTOB

@DeHoII: CTPOEHUE MOJIEKYJIBI,
(dbusznveckue cBoicTBa. TOKCUYHOCTh
¢benona

XuMHUEeCcKue cBoicTBa (eHoIa
CriocoObl osryueHus 1 IpUMEHEHNE
dbenona

53

54

ITpakTuyeckas pabora Ne 2. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Cnupthl U GpeHombr"

CI/ICTeMaTI/I3aI_[I/I}I u O606IJ_I€HI/IC 3HAHUH
10 TEME

55

ATNBIETHIBI M KETOHBI: DJIEKTPOHHOE
CTpOeHHE KapOOHUIBLHOW TPYTIIBL;




56

TOMOJIOTHUYECKHUE PSJIbI, 001as popmyIa,
M30MepUs ¥ HOMEHKJIATypa

ATNBIEruIpl ¥ KETOHBI: (PU3HUECKUE
CBOMCTBA; peaKIMK MPUCOCTUHEHUS

57

58

PeaKI_II/II/I OKHCJICHUA U KAYCCTBCHHBIC
pE€aKuu aJIbACTUA0B U KETOHOB

CriocoObl TTOJTyYeHUST aTbICTHIOB U
KETOHOB

59

OAHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE
KHUCJIOThI, OCOOCHHOCTH CTPOEHUS MX
MOJIEKYJI

60

N3omepust 1 HOMEHKIATypa KapOOHOBBIX
KHCJIOT, UX (pr3nyecKue CBOMCTBa

61

62

63

64

XHUMHUYECKUE CBOKMCTBA MTPEAECTBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

OcobeHHOCTH CBOMCTB MypaBbUHON
KHCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCJIOT

OCOoO6EeHHOCTH CBOWCTB: HEMPEAECIIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKapOOHOBBIX
KHCIIOT. Hpe]ICTaBI/ITeIH/I BBICHINX
KapOOHOBBIX KHCIIOT

Ilonsatue o IMPONU3BOJAHBIX Kap60HOBLIX
KHCJIOT

65

CrniocoObl mosryueHus 1 IpUMEHEHNE
KapOOHOBBIX KHUCJIOT

66

Cnoxxabie 23(DUPBI: TOMOJOTHYECKUHN P,
obrrast popmyna, U30MepHs U
HOMEHKJIaTypa

67

dusznueckue 1 XUMUYECKHE CBOMCTBA
3¢upoB




68

69

Pemenne pacu€THbIX 3a1a4: 10
YPaBHEHHIO XUMUYECKOM peakiuu, Ha
orpeeNieHUue MOJICKYIIPHOU (HOpMYIThI
OpPraHUYECKOT0 BEIIEeCTBA
[Ipaktrueckas padota Ne 3. Permenue
SKCIEPUMEHTAIIbHBIX 3a/1a4 110 TEME
"Kap6onoBsie kuciaotel. C0KHbBIE

s¢upsr”

70

71

72

XKupsr: crpoenne, pundeckue u
XUMUYECKHUE CBOKCTBA (THAPOITH3)

Oco0eHHOCTH CBOMCTB KUPOB,
coJiepKalIrX OCTaTKU HETPEAeTbHBIX
KHUPHBIX KUCTOT. JKUpbl B mpupojie

MbLuTa Kak COJIM BBICITUX KapOOHOBBIX
KHCJIIOT, nX Moro1iee neiicteue. IlonsaTue
0 CUHTETHYECKHUX MOIOIIMX CPENICTBAX
(CMCO)

73

74

['eneTnueckas cBs3b yrieBOAOPOAOB U
KHCIIOPOJICO/IEPKAILUX OPraHNYEeCKUX
BELIECTB

Pacu€rsl 10 ypaBHEHUSAM XUMHUYECKHUX
peakuuii

75

76

77

Cucremaru3anus U 0000IICHIE 3HAHUH
10 TEME

OO1mas xapakTepucTUKa YIIEeBOI0B U
KJIacCU(PUKAIHS YTIIEBOI0B (MOHO-, U~ U
TIOJIMCAXapHUIbI)

Mounocaxapuabl: GpU3MYECKre CBOMCTBA U
HaxO0JIEHHE B TIPUPOJIE

78

HpI/IMCHCHHe T'TFOKO3HI, e€ 3HaueHUE B
KHU3HCACATCIbHOCTH OpraHnu3Ma




79

Jlucaxapuibl: caxapo3a, MajJbTo3a U
nakTo3a. HaxoxaeHue B mpupoe u
MIPUMEHCHHE JUCAXaPH/IOB

80

[Tonucaxapuasl: cTpoeHUE
MaKpoMOJIeKyJ1, pusnueckue u
XUMHNYCCKHUC CBOfICTBa, IIPUMCHCHUC

81

[TonsaTne 06 NCKYCCTBEHHBIX BOJIOKHAX

82

Pemenne pacueTHsIX 3a1a4 Ha
OIIpEEIICHUE JI0JIA BBIXOZA TPOTyKTa
peakuuu OT TEOPETUYECKH BO3MOKHOTO

83

84

Cucremarusamnus 1 0000IIEHNEe 3HAHUHI
10 pazaeiy

KonTponbhas padota no teme
"Kucnopoacoaepxaiiyue OpraHu4ecKue
coeauHeHu"

85

AMUHBL: K1accUpUKAI, CTPOCHNE
MoJIeKyJ1, obmias popmyia, usomepus,
HOMEHKJIaTypa M (pu3muecKie CBOMCTBA

86

87

88

XUMHYecKre CBOMCTBA alnu(paTUIECKUX
aMUHOB
AHWIVH: CTPOCHNE aHWINHA,

0COOEHHOCTH XHUMHYECKUX CBOWCTB
AHWJINHA

CriocoObl osryueHus 1 IpUMEHEHNE
annaTHIECKUX aMUHOB

89

AMHHOKHCIIOTBI: HOMEHKJIATypa U
nzomepusl, pusnueckue CBOiCTBa.
OTtnenpHBIE IPENCTABUTENH O~
AMUHOKHUCJIOT

90

XuUMHYECKHE CBONCTBA aMUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTE3 ¥ THIPOJIN3 TIENTH/IOB




91
92

93

94

benku kak npupoHbIE OTUMEPHI;
CTPYKTYpHbI O€JIKOB

XUMHYECKHE CBOMCTBA OEIIKOB

A3OTCO,Z[€p)KaH_II/IC IreTCPONKINYCCKUC
COCIMHCHNA. HyKJIeI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHUE U ouojoruyeckas POJIb

[IpakTrueckas padota Ne 4. Permenue
AKCIEPUMEHTAIIbHBIX 3aJ1a4 110 TEME
"A3zoTcoaepkaniue opraHM4ecKue
coeauHeHu"

95

96

[IpaxTnueckas padora Ne 5. Pemenue
AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"Pacrio3HaBaHne OpraHMYECKuX
coenuHeHun"

KonTponbhas padota no teme
"A3zoTcoaepkaniue opraHmM4ecKue
coeauHeHH"

97

98

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJICKYJISIPHBIX COCI[I/IHeHI/Iﬁ n
MCTOABI UX CUHTE3a —IIOJIMMEPU3alAa U
ITOJIMKOHACHCAIIUA

[Tnactmaccel. YTunu3zanus u nepepadboTka
IUIaCTHKA

99

100

101

DnacToMepbl: HaTypaJlbHbII
CHUHTETHYECKUE Kaydyku. Pe3una

Bosokna: HaTypanbHbIe, HICKYCCTBEHHEIE,
CUHTCTHUYCCKHUC. HOHI/IMepBI
CIIELIMAIBHOTO Ha3HAYCHUS
[TpakTrueckas padota Ne 6. Pemenue

AKCIIEPUMEHTATBHBIX 3a/1a4 TI0 TEME
"PacriosHaBanue miacTMacc U BOJIOKOH"




O0001IeHYE ¥ cCUCTEMATU3 AU

102 M3YYEHHOTO MaTepuasa 1o TeMe 1
"BbICOKOMOJIEKYJIIPHBIE COETUHEHUS "
OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KJIACC

KoaunuyecTBO Yyacon DJIeKTPOHHbIE
Ne ara
/o Tema ypoka Beero Konrtposbnbsie IIpakTnueckue ﬂsyqeﬂnﬂ :)Ig[()l;l;z?;fenbnme
padoTbI padoThbI pecypebl
1 AtoMm. CocTaB aTOMHBIX sJIEp. 1
XUMUYECKUH 3IeMEHT. M30Tomb!
2 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIC YMCIa
3 Krnaccudukanus XuMHYECKUAX JIEMEHTOB 1
(s-, p-, d-, f-omemenTsnI)
4 Pacnipenenenue 3;eKTpOHOB IO ATOMHBIM 1
opouTaIIM
DNEeKTPOHHBIC KOH(UTYpAIIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUH
6 DNeKTpOHHBIE KOH(UTYpAIIH HOHOB. 1
DNeKTPOOTPHUIIATETLHOCTh
[lepnonnueckuit 3akoH u [lepnoanueckas
7 CHCTEMa XMMHUYECKHX 3eMeHToB []. 1. 1
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHEIl CTPOEHUsI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
8 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX 1
MU MPOCTBIX U CIOKHBIX BELIECTB MO
TpyIIaM U epruoaam
9 Cucrematuzanusa 1 0000IIIeHNe 3HAHUH 11O 1
TEME
10 Buapr xumudeckoit cBsa3u. MexaHu3Mbl 1
00pa3oBaHMs KOBAJIEHTHOM CBSI3H.




11

12

Bonoponnas cBsizb. MexmolieKkyispHbie
B3aHUMOJICUCTBU

BaneHTHOCTh U BaJIEHTHBIE BO3MOYKHOCTH
aToMOB. CBS3b JIEKTPOHHOU CTPYKTYPhI
MOJIEKYJI C UX T€OMETPHUYECKUM CTPOCHHEM

HpeI[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

13

14

BemecTBa MOIEKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJUIOUIHBIX pacTBOpPax

15

16

HctuHHbIe pacTBOPHI: HACHIIIICHHBIE U
HEHACHIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemenue 3a7a4 ¢ HCIOJIL30BaHUEM
MOHATHH "MaccoBas 07l paCTBOPEHHOTO
BemecTra", "MossipHasi KOHIIEHTpaIus"

18

19

Knaccudukanms 1 HoMeHKIaTypa
HEOPraHUYECKUX BELIECTB

CI/ICTCMaTI/BaI_[I/IH u O606H.I€HI/IG 3HAHMUH I10
TEMC

20

21

KonrtponsHas padora no remam "CtpoeHue
atoma. [leproanueckuii 3aKOH U
[Teproandeckast cucTeMa XUMHUYECKUX
anemenToB J[. . Menneneera", "CtpoeHue
BelecTBa. MHOrooOpasue BemecTs"

Knaccugukaius XuMHUeCKuX peakiuuii B
HEOPraHWYECKOW U OPraHNYECKON XUMUHU.




3aKOH COXpaHEHMS MACcChl BEILIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS] SHEPTUU MPU
XUMHUYECKUX PEAKIUAX

22

23

TemnoBbie 3G HEKTH XUMUYECKUX PEAKIIHH.
Tepmoxumudeckue ypaBHEHUS

Brrancaenus mo YPaBHCHUAM XUMHNYCCKUX
peaKuHﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUAM

24

CKopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTh OT pa3iMyHbIX (DaKTOPOB.
Karaims u karanuzaropsl

25

['oMOreHHbIe ¥ reTepOreHHbIE peakuu

26

27

[IpakTuueckas padbora Ne 1 mo Teme
"BnusiHue pa3nuvHbIX (PaKTOPOB Ha
CKOpPOCTb XUMHYECKON peakiuu"

OObpaTtumbie U HEOOPATUMBIE PEAKIIUU.
XHUMHUYECKOE PABHOBECHE

28

[IpakTuueckas padbora Ne 2 o Teme
"BnusHue pa3nuyHbIX (GaKTOpPOB Ha
M0JIO)KEHHE XMMHUYECKOTO paBHOBECHS"

29

DNEeKTPONMTHYECKAs TUCCOLIUAIIHS.
CunpHbIe U crnadbie AeKTponuThl. CTeneHb
IHUCCOLIUAINA

30

WNonnoe npoussenenue Bojsl. Cpena
BOJHBIX pacTBOPOB. Bonopoauslii
nokasatensb (pH) pactBopa

31

IM'moponns coneit. Peakuuu, mporekaromue
B pacTBOPAX 3JIEKTPOJUTOB

32

[IpakTuueckas pabora Ne 3 o Teme
"XUMHUECKUE PEaKIH B pPacTBOpax
3JIEKTPOJIUTOB"




33

OKHUCINTEIILHO-BOCCTAHOBUTEIILHBIE
peakuuu. Baxueiiime oOKuCInTenu u
BOCCTaHOBUTEIHU

34

35

MeToa 371eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OaylaHca

DNEeKTPOIN3 PACTBOPOB U PACILIIaBOB
BELIECTB

36

Pemenue 3aaa4 pa3JInuHbIX TUIIOB

37

Pemenne 3aaa4 pa3jiInuHbIX TUIIOB

38

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TeMme "XuMHuueckue peakiuu'

G

39

40

41

KonTponbhas padota no teme
"Xumuueckue peakiuu"

ITonosxeHre HEeMETAIOB B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusznyeckue CBOMCTBA HEMETAIJIOB

AJNIOTpONUs HEMETAJIOB (Ha IpuMepe
KHCJIOpOJIa, cepbl, hocdopa u yrieposia)

42

43

Bomopon: nonyuenue, puznueckue u
XUMHUYECKHE CBOMCTBA. ['uapuabl
["anoreHsl: HAXOX/JEHHUE B IPUPOJIE,
CHOCOObI MOMyUYeHUs, PU3NIECKUE U
XUMHYECKHE CBOMCTBA

44

lNanorenoBonopoasl. Baxxnenmmue
KHUCJIOPOJICOACPKAIINE COCTUHEHUS
rajJoreHoB

45

JlaGopaTopHbIe ¥ IPOMBITIVICHHBIE
CHOCOOBI MOTYYEHHS TaIOTCHOB.
[IpumeHeHne raJoreHoB U UX COEAUHEHMI




46

[TpakTuyeckas padora Ne 4. Pemenue
HKCIIEPUMEHTANIBHBIX 337134 110 TeMe
"T"asmorensr"

47

48
49

50

51

Kucnopon: naboparopHeie u
MIPOMBIIIIJICHHBIE CIIOCOOBI MOTYYeHHUS],
(bu3nUecCKre U XUMUIECKIE CBOMCTBRA.
O3oH. [IppuMeHeHnE KUCI0pOaa U 030HA
Oxcubpl U NEPOKCU/TBI

Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

MOJTy9CHUsI, QU3HUECKUE K XUMUICCKHEC
CBOICTBa

CepoBoiopo1, CyIbhUIbI

52

53

54

55

Kucnoponcoaep:xaiue cCOeJMHEHUSI CEPBI.
Oco0eHHOCTH CBOMCTB CepHON KUCTIOTHI

[IpakTuueckas pabora Ne 5. Pemenue
IKCIIEPUMEHTANIbHBIX 3a7a4 110 Teme "Cepa
U €€ coeIMHEeHHs "

A3OT: HaXOXkJIeHHE B PUPOJIE, CIIOCOOBI
HOJ'Iy‘-ICHI/ISI, (1)I/I3I/I'-ICCKI/IC U XUMHNYCCKHUC
CBOMCTBa. AMMUAK, HUTPU/IBI
Kucnoponacoaepxaiiue coequHeHHs a30Ta.
Oco0EeHHOCTH CBOMCTB a30THOM KHUCIIOTHI

56

IIpumeHeHne a30Ta M €ro COEIMHEHUM.
A30THBIE y10OpeHus

57

58

docdop: HaXOXKIEHNUE B PUPOJIE,
CrocoObI NOTYYeHHUs, PU3UUECKUE U
XUMHUYecKue cBoiicTBa. @ocduabl u
bochun

Oxcunsl hocdopa, pochopcoaepxarire
kucnoThl. Conu pocOpHON KUCTOTHI




[Tpumenenue pochopa 1 ero coeAMHEHUI.

59 dochopHbie yaoOpeHus
[Ipaktrueckas padota Ne 6. Permenue

60 IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe "A30T
u hochop u ux coeuHEHUS"
VYrnepos: HaxoKeHUE B IPUPOJIE,

61 AJUIOTPONHBIE MOU(pUKAIUY; (pU3HUECKUe
U XUMHUYECKHE CBOMCTBA, IPUMEHEHNE

62 Oxcun yrinepona(Il), oKkcH yraepoaa(IVv),
YTOJIbHASI KUCIIOTA U €€ CONHn

63 Pemienue 3a1a4 pa3InyHbIX THIIOB
Kpemuuii: HaxoJIeHrE B IPUPOJIE,

64 CTIIOCOOBI OTYYCHUs, PU3UIECKUE U
XHUMHYECKHE CBOICTBA

65 Oxcun kpemuusi(I1V), kpeMHueBas Kuciora,
CWJIMKATBI

66 [IpuMeHeHne KpeMHUS U €70 COCITNHEHUM.
Creki0, ero nosy4yeHue, BUAbI CTEKIIa

67 Pemenue 3a1a4 pa3nuvHbIX TUIIOB

68 CI/ICT?'MaTI/BaI_[I/I}I 1 0000IIeHNe 3HAHU TT0
teme "Hemerasib"
KonTponbHas pabota mo Teme

69 n n

Hewmetamisl

70 AHanu3 pe3yabTaToB KOHTPOJIBHOMN
paboThI, KOPPEKIHUS OMINOOK
[Tonoxenue meraiuios B Ilepuoanyeckoii

71 CUCTEME XMMHYCCKHUX JJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS dIMEKTPOHHBIX
000JI04€K aTOMOB METaJLJIOB

79 OO6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpuMeHeHre METAIIJIOB B OBITY M TEXHUKE

73 Cnnasel MeTaiuioB. Kopposust MeTanioB




74

Pemenue 3aaa4 pa3JInuYHbIX TUIIOB

75

DNEKTPOXUMHYECKUN Psiji HAPSHKEHUI
MeTauioB. O0IIMe CIOCOOBI MOTYyYEHHUS
METAJIIIOB

76

7

OO01mmas xapakTepucTuka MeTamioB [A-
rpynmnsl [leprpoandeckoi cuctemsl
XUMHYECKHX 31eMEHTOB. HaTpuil u kanuii:
noJiy4ueHue, GU3nYecKue 1 XuMHUIECKHe
CBOMCTBA, MPUMEHEHHNE MTPOCTHIX BEIIECTB
U UX COEOUHEHUN

O6mas xapakrepucTuka Mmetamion [1A-
rpymmsl lleppoauyeckoi cucTemsl
XUMUYECKUX JIEMEHTOB. Marnuii u
KaJIbLUI: TIOJy4YeHue, (pusndeckue u
XUMHUYECKHUE CBOKMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEAMHEHUN

78

79

80

JKEcTKOCTEL BOIBI U CIIOCOOEI €8
yCTpaHEHHs

AnroMuHuU: nonyyeHue, Gusndeckue u
XUMUYECKHUE CBONCTBA, IPUMEHEHHE

AmdorepHbIe CBOMCTBA OKCHA U
THIPOKCHUIA ATIOMUHUS,
TMIPOKCOKOMIIJIEKCHI aTFOMUHUS, UX
MIPUMEHEHNE

81

Pemenne 3aaa4 pa3JIM4YHbIX TUIIOB

82

[IpakTnueckas padbora Ne 7. Pemenue
9KCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"Mertasuisl INIABHBIX TOATPYII"

83

OO0mas xapakTeprCTHKa METAJIOB
no6ouHbIX noarpymni (b-rpymm)
[Mepronnveckoit cHCTEMBI XUMHUECKUX
HJIEMEHTOB




84

85

86

87

duznueckre 1 XUMUYECKHE CBOMCTBA
XpoMa M €ro COeIMHEHUH, UX TPUMEHEHUE

Baxwuelime coelMHEHNs Maprasiia.
[lepmanraHaT Kaausi, €ro OKUCIUTEIbHBIC
CBOMCTBa

dusnueckre U XUMHUYECKHUE CBOMCTBA
kKenes3a u ero coennHenuil. [lomydenue u
MIPUMEHEHHE CIIJIABOB XKeje3a

du3nyecKkue U XMMUYECKHE CBOMCTBA MEIU
U €€ COCIMHEHMM, UX IPUMEHEHUE

88

duznueckre 1 XUMHUYECKHE CBOMCTBA
LIMHKA U €r0 COCAMHEHUM, NX PUMEHEHHUE.
' ApOKCOKOMILIEKCHI IMHKA

89

90

91

92
93

[IpakTuueckas paborta Ne 8. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"MeTasibl TOOOYHBIX MOATPYII"
Peurenue 3a1ay pa3nuyHbIX TUIIOB
O06o0011eHre U cucTeMaTU3aIus
M3Y4YEHHOI0 MaTepuasa 1o TemMe
"Meramnsbt"

KonrtponbHas padorta no reme "Mertasibl"

AHanu3 pe3yiabTaToB KOHTPOJIBHOM
paboThI, KOPPEKITUS OMHUOOK

94

95

Ponb xumum B o0ecrieueHuN YCTOﬁqHBOFO
Pa3sBUTHA YCTIOBEUYCCTBA. Ilonstue o
HAayYHbIX MCTOAAX UCCICAOBAHUS BCIICCTB

HayuHble mpuHIMIIBI OpraHu3anuu
XUMHYECKOTO MPOU3BOJCTBA.
[TpoMblIeHHbIe CTIOCOOBI MOTYYEHUS
BaXHEHIITNX BEIIECTB

96

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH
Cpelibl ¥ €0 MOCIEACTBUS




XuUMHUS U 30pOBbE YEIIOBEKA.

97 1
JlexapcTBEHHBIE CpEICTBA

98 Xumus miy. Poas xumun B o0ecrieueHnun 1
MUIIEBON O€30M1aCHOCTH

99 Kocmernueckue u napdromepHbie 1
cpenctsa. beitoBas xumus
XuMus B CTPOUTENIbCTBE. BaxkHeniue

100 CTPOUTENIbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepuaibl

101 XUMUS B CEITBCKOM XO3SHCTBE. 1
Opranudeckre 1 MUHEPAJIbHBIE y100peHus

102 CucremaTu3anus 1 00001IeHHEe 3HAHUH TT0 1
TeMe

OBULIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

» Xumus, 11 xnace/ Epemun B.B., Ky3emenko H.E., JIpozmos A.A., Jlyaun B.B.;
nox peaaknueit Jlyanaa B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«JIPODAY»; AknnonepHoe obmectBo «M3aaTenscTBo «IIpocBeienne»

Epemun B. B., Ky3pmenko H. E., Tepenun B. 1., JIpo3noB A. A., JIlyaun B. B.

Xumusi. YriyOiaeHHbIH YPOBEHbD.

10 kmacc;

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

1. Xumusi. YrinyOneHHsiid ypoBenb. 10 kinacc. Y4eOHHK ¢ JIEKTPOHHBIM
npuioxenueM (aBropel B. B. Epemun, H. E. Ky3pmenxko, B. . Tepenun, A. A.
Hpo3nos, B. B. JIynun).

2. Xumust. Yray0OJieHHbIH ypoBeHb. 11 kiacc. Y4eOHUK C 3JIeKTPOHHBIM
npuioxenueM (aBtopsl B. B. Epemun, H. E. Ky3pmenxo, A. A. JIpo3nos, B. B.
JlyHun).

3. Pabouas nporpamma y4eOHOTO npeameTa « XuMUs» Ha yIiIyOJIE€HHOM YPOBHE
cpeanero oomiero oopazosanus kK YMK no xumuu B. B. Epemuna, H. E.
Ky3bpmenko, B. . Tepenuna, A. A. [lpo3nosa, B. B. Jlynuna u meroguueckue
peKoMeHaIuu 1o ee coctapiienuto (aBTopsl B. B. Epemun, A. A. [po310B,

U. B. Epemuna, 3. 0. Kepumos).

4. Metonuueckoe nmocobue k yueOuuky B. B. Epemuna, H. E. Ky3smenxo, B. U.

Tepenuna, A. A. JIpo3nosa, B. B. Jlyauna «Xumus. YrinyoneHHsiid ypoBeHs. 10



kiacc» (aBtopel B. B. Epemun, B. M. Maxonuna, O. FO. Cumonosa, U. B.
Epemuna, A. A. [Ipo3nos, 3. FO. Kepumos).

5. Metoanueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3noga, B. B. Jlynuna «Xumus. YriayOneHHbii ypoBeHb. 11 kiace» (aBTopbl
B. B. Epemun, H. B. Bonkosa, H. B. ®upcroBa, 1. B. Epemuna, A. A. JIpo310B,

3. 10. Kepumos).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET bu6auorexa LIOK https://m.edsoo.ru/00adb59e

https://myschool.edu.ru/

https://ege.sdamaqia.ru/

https://stepenin.ru/

https://foxford.ru/
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