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INOACHUTEJIbBHAS 3AIINCKA

ITporpaMma Kypca BHEYpOUHOH AESATEIBLHOCTU 10 XMMHHM Ha YPOBHE OCHOBHOT'O OOILEro
o0pa3oBaHMsl COCTaBlieHa Ha OCHOBE TpeOOBaHMU K pe3yabTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeNbHON MPOTpaMMbl OCHOBHOT'O OOIIero obOpaszoBaHus, mpeactaBieHHbIXx B OI'OC
00O, a Takke Ha OCHOBE (QenepaabHON pabdoyell MporpaMMbl BOCIUTAHHS U C Y4ETOM
KOHIICTIIIUM TPEToAaBaHusl y4eOHOro mpeamera «XuMus» B 00pa30BaTENbHBIX OPTraHU3AIMIX
Poccuiickoit deneparumu.

[IporpamMmma Kypca BHEYPOUHOU AEATEIBHOCTH MO XUMHUH NAET NMPEICTaBICHUE O LIENsX,
oOmiell crparernu OOydeHUs, BOCIUTAHHUS M PA3BUTUS OOYYAIOUIMXCS CPEACTBAMU Y4EeOHOTO
npeaMeTa, YCTaHaBIMBAeT 00s3aTeNbHOE MPEIMETHOE COAEp)KaHWe, MPEeayCMaTpUBACT
pacrpezieieHue ero Mo KjaccaM M CTPYKTYpUpOBaHHE MO pasjeiiaM U TeMaM IpOrpaMMbl,
oTpefieNisieT KOJIMYECTBECHHbIE U KAUYECTBEHHBIE XapaKTEPUCTUKH COAEPIKAHUS, PEKOMEHYEMYIO
MOCJIEIOBATEIBHOCTD M3YYCHHUS XHUMHHA C YYETOM MEXKIPEIAMETHBIX M BHYTPUIPEIMETHBIX
CBsI3€H, JIOTUKK Y4eOHOro Mpoliecca, BO3PAaCTHBIX OCOOCHHOCTEM OOYyYaronIuxcs, OmpenesseT
BO3MOXXHOCTH TpeIMeTa Juid peaiu3alnud TpeOOBaHHI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTenbHOIl MporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, a Takxke
TpeOoBaHWI K pe3ynbprataM OOydYeHHs XMMHHM Ha YPOBHE Leled H3y4eHHs TNpeaMera u
OCHOBHBIX BHUJOB Yy4Y€OHO-IIO3HABATEJIbHON JESATENIBHOCTH OOY4YalolIerocs MO0 OCBOEHHUIO
yueOHOTr0 CoIep KaHMUS.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHUpPOBaHUS MUPOBO33pEHUsT 00y4dalolIerocs, ero
NPEeCTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XUMHUECH
NPECTaBICHUS O B3aMMOIIPEBPAIICHUAX YHEPTUU U 00 SBOJIIOIUH BEIIECTB B MPHUPOJIE, O MYTAX
pelieHuss TI00aIbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYECKOM, MUILEBON U SKOJIOTHYECKOH 0€30MacHOCTH, PO0JIeM 3ApaBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET pealM3alMiid BO3MOXKHOCTEH JJIsi camMopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 001Iel 1 (yHKIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCETHEBHOM KM3HH, TaK H B
MpoeCCUOHAIBHON JEATENHHOCTH,

3HAKOMHUT €O CIEeUU(UKON HAy4yHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4YaroInXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TPHUPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3zoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHEelU(UKON colep:kaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIA SIBIISETCS TIEJarorM4ecKd aJalTHPOBAaHHBIM OTpPaKEHHEM
0a30B0il HayKH XMMHHU Ha ONpPeAEIEHHOM dTare e€ pa3BUTHsL.

Kypc BHeypouHOU 1eSTeNTbHOCTH N0 XMMHMU Ha YPOBHE OCHOBHOI'O O0OIIEro 0o0Opa3oBaHUs
OPUCHTHPOBAaH HAa OCBOCHHE OOYYAIOUIMMHCS CUCTEMBI TEPBOHAYAIBHBIX MOHATHH XUMHH,
OCHOB HEOPTaHMYECKOW XUMHH W HEKOTOPBIX OTIENbHBIX 3HAYMMBIX TOHSATHH OpraHHYECKOU
XUMUH.

CrpykTypa coiep:KaHusi MpOrpaMMbl Kypca BHEYPOUHOM JESITEIbHOCTH IO XHUMHUHU
chopMHpOBaHa Ha OCHOBE CHCTEMHOT0 Moxo/1a K €€ nu3yuyeHuto. ComepxaHue CKIaabIBacTCA U3
CUCTEMBI MOHATUH O XUMHUYECKOM AJIEMEHTE M BEUIECTBE W CHCTEMbI MOHATHI O XUMHYECKON



peakiuu. O0e 3T CUCTEMBbl CTPYKTYPHO OpPraHM30BaHbl [0 MPUHLHUITY MOCJIEI0BATEIILHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTABICHHUIN pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHsI KAK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BHBAIOTCS IIOCICOBATEILHO OT OJHOTO YPOBHSA K JPYromy,
BBIMOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHHE TPOrpaMMBbI M0 XUMHUHU CIIOCOOCTBYeT (DOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHMIO U METOJIaM [TO3HAHMS B HayKe.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHCHHH B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUHU IPaBUJ O€30MaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oO0pa3oBaHMs Ba)KHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (opMHUpOBaHKE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HaNpaBJI€HHOCTh OOY4YE€HHs Ha CHCTEMaTHYeCcKoe MpUOOLIeHHEe OOydarlmuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— o0ecrnieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYAIOIIUMUCS OIbITa
pa3HoOOpa3HON MeATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢opmupoBanue oOmeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATh U OLICHHBAThH SIBJICHHSI OKPYXKAIOIIETO MHUpPA, WUCIONB3Ysl 3HAHUS M
OTBIT, TOJYYCHHbIE MPU H3IyYECHUH XUMHUHU, MPUMEHATh HMX TPU pEIIeHUH mpobdieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOM EATENBHOCTH;

— ¢opMHpOBaHKE Y 00YYAIONMINXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHHS [IEHHOCTH
XUMWYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIEIeCO00pa3HOro TMOBENCHHS B OBITY H
TPYJIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMs] CBOETrO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpelibl;

— pa3BUTHE MOTUBALUU K O0YUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
po( WISl ¥ HAPABIICHHOCTH JAJIbHEHUINIET0 00yUeHUS.

OO1mee uncIo 9acoB, OTBENEHHBIX I Kypca BHEYPOUHOH AesITeTbHOCTH — 34.



COJAEP)KAHUE OBYYEHUA

Tema 1. Beruncnenne OTHOCUTEIBHBIX MOJICKYJIAPHBIX MaCC BEIICCTB IO XUMHUYCCKHUM
dopmynam ( 1 gac)

Bprunciienre OTHOCUTEBHBIX MOJICKYJIIPHBIX MAacC BEIIECTB 10 XUMUYECKUM (popMyIiam.
Tema 2 Brruncinenue OTHOCUTENbHOM TUIOTHOCTH Ta30B. (1 Jac)
Brruncinenne OTHOCUTEIILHON INIOTHOCTH I'a30B

Tema 3 Brorunciaenne Ho XUMHYECKUM YpaBHCHHUAM MACChl WJIM KOJUYCCTBA BCHICCTBA IO
U3BECTHOM Macce HJIM KOJIMYECTBY OJHOTO M3 BCTYNHBIINUX HIIM MOJNYYAIOIIUXCS B PEAKIUU
BemecTB( 2 yaca)

Brluucnenue mo XMMHUYECKUM YpaBHCHHAM MACChbI HUJIM KOJIMYECTBA BCHICCTBA IIO H3BECTHOM
MacC€ UJIU KOJMYCCTBY OJHOI'O M3 BCTYIIMBIINX WUJIKU IMOJTYHAOIINUXCA B PpCaKIUU BEIICCTB

Tema 4 Brrurcnenue 1Mo TepMOXUMUYECKUM YpaBHEHUSM (2 daca)
Brruncnenue no TepMOXUMUYECKUM YPaBHEHHSIM

Tema 5 BrruncieHre Mo XUMHUYECKUM YPaBHEHHUSM O00BbEMOB T'a30B IO H3BECTHOMY KOJIHYECTBY
OJIHOTO M3 BCTYMAIOIIUX B PEAKIIUIO BEIIECTB WM MOJTYYaIOUXCcs B pe3ynbTare ee.( 3 yaca)

Brrunciaenre mo XuMHUYeCKHUM YpaBHCHUAM 00BEMOB Ta30B 110 HN3BCCTHOMY KOJHUYCCTBY OJHOI'O
N3 BCTYNAONIUX B PCAKIHUIO BEIICCTB WJIN MOJYYAOMIUXCA B PC3YJIbTATE €C.

Tema 6 Beruuciienue 00beMHBIX OTHOIIEHHH ra30B 0 XMMUYECKUM ypaBHEHUM (2 Jaca)
Boruncnenue 00beMHBIX OTHOLIEHHUH ra30B 0 XMMUUYECKUM YPaBHEHUSM

Tema 7 Brlauciaenue no XUMHYECKUM YpaBHCHUAM, €CJIM OAHO M3 UCXOIHBIX BCHICCTB B34ATO B
n30bITKE. (4 yaca)

BrruncieHne no XuMU4eCKUM YpaBHCHUAM, €CJIN OJHO U3 UCXOJHBIX BCHICCTB B3SATO B H30BITKE.

Tema 8 Onpenenenre MacCOBOM WM 0OBEMHOM TONIM BBIXO/A MPOIYKTA PEaKIUU MO CPAaBHEHUIO
C TEOPETUYECKU BO3MOKHBIM (4 yaca)

Brrunciienne 00beMHBIX OTHOIIIEHHUH Ta30B 10 XUMHYECKUM YpaBHCHUAM.
OHpCIleJ'IeHI/IC MacCOBOH HIH 00BEMHOM A0JIM BbIXOHA IMPOAYKTAa PEaKIHWU IO CPAaBHCHUIO C

TCOPCTUUICCKH BO3MOKHBIM.

Tema 9 Beruucienune mMacchl Wi o0beMa MPOAYyKTa peakiiy M0 U3BECTHOW Macce WiH 00beMy
MCXOJIHOTO BEILECTBA, COAEpkKAIIEero npumecH. (3 vaca)

Briunciienne maccbl wiaM o0ObeMa MNpoAYKTa pPCaKIuu I10 HW3BECTHOM Macce WU O6’bCMy
HCXOJHOT'O BCIICCTBA, COACPKAIICTO TPUMECH.

Tema 10 Brruucienue MacCoBO#M JT0JIM M MacChl BEIIECTBA B pacTBope (3 4aca)



Brrunciienne MaccoBoil 10JIM U MacChl BELIECTBA B PaCTBOPE
Tema 11. HaxoxaeHue MoJIeKyIsIpHO# GopMyrbl BeecTsa. (4 yaca)
Haxoxaenre MOJIeKyIsIpHON ()OpMYJITbI BEIECTRA.

Tema 12. Pemenne KOMOMHMPOBAHHBIX 3a7ad (HEOPTraHWUYECKOW M OpraHudeckoi xumuu) (4
yaca)

Tema 13. Utorosoe 3ausarue (1 gac)

IIVIAHUPYEMBIE  PE3VYJIbTATBI OCBOEHHS  IPOI'PAMMbBI KYPCA
BHEYPOUHOM JESATEJBHOCTH IO XAMHH HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTH OOYYArOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOH MO3MTHBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACIIMPEHHE ONbITAa AEATEIBHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[ICHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJEIUI0, NMOHMMAaHHs 3HAUYEHHS XMMHYECKOW HAayKH B JKU3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAaLuei O MepeoBbIX JOCTHKCHUSX M OTKPBITHAX
MHPOBOI M OTEUECTBEHHON XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOWCTBE
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPE/ICTaBICHNS O COLUMAIBHBIX HOPMax M MPaBHIAX MEXKINYHOCTHBIX OTHOIICHHH B
KOJJICKTHBE,  KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIE3HOW,
y4eOHO-HUCCIIEIOBATENbCKOM, TBOPUECKOW W JPYIMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOI COBMECTHOI JIESTENBHOCTH MIPH BHIITOJHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIMIOJTHEHUH XUMHYECKHX OJKCIIEPUMEHTOB, CO3JaHHHM YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aWMOIIOHIMAHHUIO M B3aMMOIIOMOIIM B TIPOIIECCE ITOW y4eOHOW IESTeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEICHHE M IMOCTYIKH CBOMX TOBapHIIEH C TIO3WIMH HPABCTBEHHBIX H
NPaBOBBIX HOPM C Y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33pPEHYECKHE TPEACTABICHUS O BENIECTBE M  XUMHYECKOW  PEaKIlHy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHUMAaHHsI ~ CYIIHOCTM HAy4YHOW KapTUHBI ~MHpa, NpEACTaBlIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOIBI, B3AMMOCBS3SIX YEIOBEKa C MPUPOJHOIN Cpeloid, O poiH
XMMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEIH;

NO3HABATEIbHbIE MOTHBBI, HAIIPABJICHHBIC HA IOJYYCHHUE HOBBIX 3HAHUHM MO XHUMHH,
HEOOXOAMMBIE sl OOBSCHEHHWsS HAONIOJaeMbIX NPOLECCOB M SIBICHHUH, ITO3HABATEIBHOM,
UH()OPMAIIMOHHOW U YATATEILCKOW KYJIBTYPBI, B TOM YHCJIE HaBBIKOB CAMOCTOSTEILHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA,

UHTEpeC K OOyYEHMIO M TO3HAHHIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOCKTHON M HCCIENOBATEIbCKON JEATENIFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHsI 00y4YeHUS B JajbHEHIIIEM;



4) ¢popMHUPOBaHMS KYJIbTYPBI 310POBbSI:

OCO3HAHHWE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HH, OCO3HAHUE MOCIEACTBHI W HEMPHUATHE BPEIHBIX
MPUBBIYEK (YMOTpEOJIEHUST aJIKOTOJs, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBui 0€30IaCHOCTH TpU OOpalleHHH ¢ XMMHYECKHMMH BEUIECTBAMU B OBITY W peajbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYECKOMY M3YYCHHUIO MPOMECcCHii U Tpya pa3IudHOro poJia, yBaXKCHHUE K
TPyAy W pe3ysibTaTaM TPYIOBOH JEATEIBHOCTH, B TOM 4YHCIE HAa OCHOBE MPHUMCHCHHS
NPEIMETHBIX 3HAHMW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYAIBHOW TPACKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEmHOW MPO(eCCHOHATLHON ACATEIBHOCTH H
pa3BUTHSI HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJJalITUPOBATHLCS B MPO(ECCHOHAILHOU CPEJIE;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS:

AKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOYHUKY KHU3HH Ha 3emile,
OCHOBE €€ CYIICCTBOBAHMsI, MOHUMAHKE LIEHHOCTH 3JI0POBOIO M 0E30IAaCHOTO 00pasa KHU3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€301TacHOTO TOBEICHUS MPpHU paboTe C BEIIECTBAMH,
a TaK)KE B CUTYAIUSX, YIPOXKAIOIINX 30POBBIO M KU3HU JIFOJICH;

CHOCOOHOCTH TPUMEHSTh 3HAHHSA, MOJy4aeMble NPU U3YUYCHHH XUMHH, U PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, JUTsl MOBBIICHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COLIMATIBLHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPe3yJIbTaTOB BBUICISAIOT 3HAYUMBIC IS (DOPMHUPOBAHHS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPHS, MPUHITUI, THIOTe3a, (aKT, CHCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPEAMETOB (hOPMUPOBATH MPEACTABIEHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJATUBHBIC), KOTOpbIe 00ecnednBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHO 1eATeIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMEHHSI HCIOJB30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHWUW 3HAHWMU:
pacKpbIBaTh CMBICT XHUMHYECKUX TOHSATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHSATHUS AJIsI O0BICHEHUS
OTJICBHBIX (DAKTOB W SIBJICHWW, BBIOMPATh OCHOBAaHUS WM KPUTEPHH I KJIACCH(PHUKAITUU
XUMHUYECKHX BEIISCTB M XMMHUSCKUX PEaKIUi, YCTAHABIIUBATH MPUIHMHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKHUE PacCyXAeHUS (MHAYKTUBHbBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), AeNIaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHE MPUMCHATH B IMpoIlecce MO3HAHMS MOHATHS (MPEAMETHBIC W METalpeMETHBIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJICIH, HCIIONB3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XHMHH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4deckass ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU pElIeHud Yy4eOHO-
MO3HABATENBHBIX  337a4, C Y4YETOM OTHUX MOJCIBHBIX TPEACTABICHUH BBISBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA H3YyYaeMBIX OOBEKTOB — XHMHYECKUX BEIIECTB H



XMMHYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUaEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble nccienoBarejbckue 1eiCTBUSA:

YMEHHUE HCIOJb30BATh MTOCTABIECHHBIE BOIPOCHl B KAa4eCTBE MHCTPYMEHTAa IO3HAHUSA, a
TaKKe B KadyecTBE OCHOBBI Ul (POPMHUPOBAHUS TMIIOTE3bl IO MPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

IPUOOpPETEHUE OMbITa MO IJAHUPOBAHUIO, OPraHU3alMM M IPOBEIACHHUIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAOII01aTh 3a X0A0M IPOLIEcca, CAaMOCTOSITEIbHO IPOrHO3UPOBATh €T0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEeHUe BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(OOPMALMIO PAa3IMUHBIX BUI0B
U GOpM IIPEICTABICHUS, TOIYIAEMYIO U3 pa3HbIX UCTOYHUKOB (Hay4HO-TIONYJISIpHAst IUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpPaBOYHbIE MOcoOWs, pecypchl HMHTepHETa), KPUTHYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTh Pa3IMuHble METObl U 3alPOCHl IPU MOUCKE U 0TOOpe HH(pOpMALUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUS yUEOHBIX U MO3HABATEIbHbBIX 3a/1a4
OTIpEeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOIHH, OBJIaJIeHUE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAbHYIO (OpPMYy IperCTaBICHUS
UHGOpPMALMUM U WUIIOCTPUPOBATH peEIllaeMble 3aJlaud HECIOXKHBIMM CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U IX KOMOUHALIUSMU;

YMEHHME MCIOJIb30BaTh M AHAIM3UPOBATh B IIpollecce YUEOHOHW M HCCIEA0BaTEIbCKOM
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEB.

KoMMmyHukaTnBHBIE yHHBepcaibHble yueOHble JeHCTBHUSA:

YMEHMsI 3aJaBaTh BOINpPOCH (B XOJe Auanora M (MJIM) JUCKYCCHUH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHHMsI IPEACTABIATh NOJyYEHHBIE PE3YJIbTaThl TO3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 PE3yJbTAaTOB BBIIOJHEHHUS XUMHUYECKOIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHMsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHOM U
HCCJIEIOBATEIbCKON NIeATEIbHOCTH MPU PEUIeHHH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacOBaHMs MO3MLUH (00CYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIUS COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUA:

YMEHHME CAaMOCTOATEIBHO ONPENENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIILHOCTH, BHIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AITOPUTM JEWCTBUM INpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BELIECTBAX U PEAKIIUAX, OLICHUBATh COOTBETCTBUE IMOJYUYEHHOI'O pE3ysbTaTa 3asBICHHON LMy,

YMEHHE HUCIIOJIB30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbIe B YCIIOBHH 3aJaHUM.
INPEJIMETHBIE PE3YJIBTATDI



B cocraBe mnpeaMeTHBIX pPE3yIbTATOB 10 OCBOEHHIO O005S3aTEIbHOIO COAEPIKAHUSA,

YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENAIOT: OCBOCHHBIC
0o0y4yaromyMuUCsT Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHI, creuupuueckue s
OpeaMETHON 00sacT «XUMUS», BUIBl JEATEILHOCTH IO IOJIYYEHUIO HOBOI'O 3HAHHUA, €ro
UHTEpIpeTalni, IPpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyalLlUsX.

K kxoHmy oOyueHus mpenMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE OJDKHBI OTpakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX TOHSTHI: aTOM, MOJIEKYIa, XUMUYECKUM
9JIEeMEHT, [MPOCTOE BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMecCh (OJHOpOIHAs U
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHass M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca, MaccoBass J0JS XUMHUYECKOIO
JJIeMEHTa B COCIMHEHHH, MOJIAPHBIA OO0BEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb,
3IEKTPOOTPUIIATENILHOCTD, CTENICHh OKUCICHUS, XUMUYECcKas peakius, Kiaccupukanus
peaKIuii: peakiuu COeIMHEHUS, PEaKIIUU PA3I0KEHHS, PEAKIIUN 3aMEeIICHUS, PEaKIHH
0o0MeHa, 9K30- ¥ YHIOTEPMUYECKHE PEAKIINH, TETUIOBOK AP PEKT peakuuu, siipo aToMa,
AJICKTPOHHBIA CJOW aroMa, aTOMHas OpOWTalb, PaguyC aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HETOJIApHAas KOBAJIGHTHAsl CBSI3b, MOHHASI CBsI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBasi JI0JIsI BelllecTBa (MPOIIEHTHAsA KOHIIEHTPALKs1) B pacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XMMHUYECKHX IMOHATUM U TPUMEHSTH 3TH
MOHSITHS IIPH OMUCAHUH BEIIECTB M UX MPEBPAIICHUL;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BelIecTB U
YpaBHEHUU XUMHUYECKUX PEaKLUi;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIE€MEHTOB B OWHAPHBIX COEAMHEHMSIX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJICKHOCTh BEHIECTB K
onpeAeNéHHOMY KJaccy COEAUHEHMM 1o QopmyrnaMm, BHJ XHMHUYECKOM CBSI3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCTUHECHUSIX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
MOHUMAaHUE TMEPUOJANYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT HX
nonoxeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;
OMKCHIBATh M XapakTepus3oBaTh TabmuuHyio (opmy Ilepuoamueckoit cucTeMbl
XUMUYECKUX DJIEMEHTOB: Pa3jiuyarTh MOHATHS «TJaBHas moAarpynmna (A-rpymma)» u
«mobounast moarpynmna (b-rpymma)», Maneie W OOJBIIKE TEPUOMABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «[leproandeckas cucteMa XUMHYECKHX
sanemeHToB [[. 1. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sfapa, OO0IIee YHCIO 3JIEKTPOHOB U
pacrnpeziesieHue X Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUITUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIIECTBA, XUMUYCCKHE
peaknuu (IO YUCIY M COCTaBY YYacTBYIONIMX B PEAKIMH BEIIECTB, MO TEILIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIECTB PA3THMYHBIX
KJIaCCOB, MOATBEpPKJas  ONUCAaHWE TMpPUMEpaMU  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIU;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHHUSI XUMUYECKHUX MTPEBPAIICHUM B Pa3JIMYHbIX YCIOBHSIX;



BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHEeHHE, 0000IIeHNe, CUCTEeMaTH3aINI0, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE ~ METOJAbl  MO3HaHWs  —  HaOImIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyI0M U  1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO TOTYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEIHIECTB (BOJOPOJA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOU JI0JIEN pacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAIICNH, METHIIOPAHXK U JPyTHE).

K koHny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX INOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELLECTBO, CI0KHOE BELLECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKas pEeakLHs, XMUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHe, OOpaTuMble U HeOOpaTUMBble pPEaKIHH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAs CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKUuu, MpPeIeNbHO JIOIyCTHMas
xkoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XUMHUECKYI0O CHUMBOJHMKY JJIsi COCTaBI€HHMs (OpMyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyraMm, BHJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKON
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTIO BEILIECTBA;

packpbiBaTh cMbIca Ilepuonuyeckoro 3akona JI. 1. MenneneeBa U 1eMOHCTpUPOBATH
€ro NMOHMMAaHME: OMUCHIBATH U XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynna (A-
rpynna)» u «mnobouyHas mnoxarpynmna (b-rpynma)», manble W Oonblve MEpPUOABI,
COOTHOCHTb 0003HAu€HHs, KOTOpble HMEIOTCI B IEPHOAMYECKONW Tabiume, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENCHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB JJIEMEHTOB M HX



COCIMHEHUI B Mpe/esiaX MajbIX MMEPHOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOCHHUS
HX aTOMOB;

KJIacCU(PUITUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA, XUMUYCCKHE
peakuuu (IO YUCIY M COCTaBY YYAacTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEILIOBOMY
3 dexTy, Mo NU3MEHEHHUIO CTETICHEH OKUCIICHHS XUMUUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME W cHenu(uyYeckrne XHMHUYECKHE CBOWCTBA
MPOCTHIX U CJIOXKHBIX BEIIECTB, MOATBEPKAAasi OMMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUNA;

COCTaBJIATh YPABHEHUS DJICKTPOJIUTUYECKON TUCCOLUALIMU KUCIIOT, IIEJI0YEH U COJIeH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPKJAIOMIUX  CYIIECTBOBAHUE T'€HETHYECKOM CBSI3M MEXJy BelIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKInid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUsI XUMUYECKUX TPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COSIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKkIuu;

coOnrofaTh MpaBuia MOJB30BAaHHUS XHMMUYECKOM TMOCynoi u  1ab0paTOpHBIM
o0opy/oBaHHEM, a TakKe IMpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ COOMpPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa M YTIEKUCIIOTO ras3a);

MIPOBOJIUTh PEAKIIMH, TMOATBEPIKIAIOIINE KAUeCTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISIBJICHUE MPUIYMHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
HayyHble METOJbl T[O3HAaHUS — HaONIOJEHWE, W3MEPEeHUEe, MOJECIUPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

Ne | Tema KoanuyecTBo
4acoB
1. | Beluncrnenne OTHOCUTENBHBIX MOJEKYISPHBIX Macc BemecTB 1o | 1
XUMHUYECKUM (POPMYIIaMm.
2. | Beruncienrue OTHOCUTEILHON IIJIOTHOCTH T'a30B. 1




3. | BeluncieHnne Mo XWMHYECKMM YpPaBHEHUSM MAacCChl WM KOJHYECTBA | 2
BEIIIECTBA 110 M3BECTHOM Macce WM KOJIMYECTBY OJHOTO M3 BCTYIHMBIINX
WJTH TIOJTYYAOTIUXCS B PEAKIIUU BEIICCTB

4 | BeruncieHue o TepMOXUMUYECKHM YPaBHEHUSIM 2

5. | BeluucieHnne 10 XMMHUYECKUM ypaBHEHUSM OOBEMOB Ta30B 10 | 3
U3BECTHOMY KOJHMYECTBY OJIHOTO W3 BCTYIAIOIIUX B PEAKIHIO BEUICCTB
WM TIOJTYYAIOIIUXCSI B PE3YIIbTATE €€.

6. | Beruncienne 0ObeMHBIX OTHOIICHUH ra30B 110 XUMHYECKHM YPAaBHEHHSIM. | 2

7. | BeluucieHne 1Mo XUMHUYECKHM YypaBHEHUSM, €CJIM OJHO M3 HCXOJHBIX | 4
BEIIIECTB B35TO B U30BITKE.

8. | Ompenenenre MaccoBOM WM OOBEMHON JTOJM BHIXOJA MPOIYKTa peakuuu | 4
110 CPaBHEHHIO C TEOPETUYCCKU BO3MOXKHBIM

9 | Beruuciienne Macchl WM 00beMa MPOJIyKTa PEAKINH 110 H3BECTHOU Macce | 3
WM 00bEMY HCXOHOTO BEIIECTBA, COACPIKAIICTO TPUMECH.

10 | Berumnciienne MacCOBOH JIOJIM U MacChl BEIIECTBA B paCTBOPE 3

11 | HaxoxxaeHue MOJIEKYIsIpHON (hOPMYIIBI BEIIEeCTBA. 4

12 | Pemenne KOMOMHUPOBAHHBIX 3a7a4 (HEOPraHUYECKOW W OpraHuYecKoiu | 4
XUMUH)

13 | UroroBoe 3aHsTHE 1
Hroro 34




