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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3ylibTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YU4ETOM KOHIICTILUU NpPEnoJaBaHusl yuyeOHOro mpenMeTa
«Xumusi» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

OcHoBy paOouell mporpaMMbl B3siTa NporpaMma Kypca XumMuM g 8-9 KiaccoB
0011e00pa30BaTeIbHBIX YUPEIKACHHIA, OMyOIMKOBaHHAs U3aTenbcTBOM «IIpocBemenue» B 2018
roay (COopHUK IporpaMM Kypca XUMUHU K ydeOHukam xumuu aBTopoB I'. E. Pymsurtuca, @. I'.
Oenpamana ais §8-9 kiaccos).

Pabouas mporpamMma cOCTaBiI€Ha B COOTBETCTBHUM C TPEeOOBAHUSAMHU CIIEAYIOIINX
HOPMAaTHBHO-TIPABOBBIX JIOKYMEHTOB:

- Koncturynuss Poccuiickoit @enepanuu (MpUHATA BCEHAPOJHBIM T'OJIOCOBAaHHEM
12.12.1993 ¢ uzmeHeHusiMu, 0100PEHHBIMU B X0/1€ o011iepoccuiickoro rosocoBanus 01.07.2020);

- KonBennus o npaBax pedenka (ogoopena ['enepanbHoit Accamb6neeit OOH 20.11.1989,
Berynuia B cuity uist CCCP 15.09.1990);

- ®enepanbHbli 3akoH «O0 oOpazoBanun B Poccuiickoit ®@eaepanmm» ot 29.12.2012
Ne273-D3;

- [Ipukaz Ne858 ot 21.09.2022 roga Munuctepcersa npocsenierust PO «O06 yTBepxaeHun
(benepanbHOro nepeyHs yueOHUKOB, JOMYIIEHHBIX K HCTIOIb30BAHUIO MPH PEANTU3ANN UMEIOIINX
rOCYJapCTBEHHYIO — aKKpeIuTaluio obOpasoBarenbHbix nporpamMm HOO, OOO, COO
OpraHU3alUsIMH, OCYIECTBIISIIOIIMMH 00pa30BaTEIbHYIO JAESITEIbHOCTDY,

- Koncrurynuus Pecy6nuku TeiBa (mpunsita 06.05.2001 r.);

- 3akoH PecnyOnuku TeiBa or 21 umions 2014r. Ne2562 BX-I «O0 obOpazoBaHuu B
Pecniy6nuke ToiBay;

- [Ipuka3z Ne7985 ot 28.08.2023 roga MunucrepcTBa o0pa3zoBanus U Hayku PecryOmuku
TsiBa «O GpopMHpPOBaHUYU MPUMEPHOTO KaneHaapHoro yueOHoro rpapuka OO PT, peanuzyromux
OOII, B 2023-2024 yyeOHOM roy,

- Ilucemo MunucrepctBa obpazoBanusi PT ot 06.06.2023 Ne687 "Meronuueckue
peKoMeH1aluu 1o (popMupoBaHUIO YueOHbIX I1aHoB Ha 2023-2024 yu. r. OO PT, peanu3zyromux
OCHOBHbIE 00111€00pa30oBaTeNIbHbIE IPOrpamMmbl ",

- Canurapuple mnpaBuaa u  Hopmbl (Canllun  2.4.3648-20) «caHuTapHO-
AMUAEMUOJIOTUYECKHE TpeOOBaHUS K OpraHu3alldyd BOCIUTAaHUS U OOydYeHHUs, OTAbIXa U
03/I0pOBJIEHUST  JeTed U Monoaexu'", yTBepkIeHHbIX IloctaHoBnenuem I'naBHOTO
roCyJJapCTBEHHOTO caHuTapHoro Bpada Poccuiickoit ®enepanmm ot 28.09.2020 Ne 28 "
(3apeructpupoBan 18.12.2020 Ne 61573);

- Canurtapasie mpaBuna u  HopMmbl (Canllun  3.1/2.4.3598-20) "CanurapHO-
AMUJIEMHOJIOTUYECKHE TpeOOBaHMS K YCTPOWCTBY, COAEP)KAHUIO M OpraHu3alMu paboThI
00pa3oBaTeNbHbIX OpraHU3aluil U APYTUX 0O0BEKTOB COLMAIBHON HHGPACTPYKTYPHI ISl 1eTel U
MOJIOJIC)KH B YCIIOBHSIX PAacIpOCTpaHEHUs] HOBOW KopoHaBupycHod mHpekuuu (COVID-19)",
yTBepkIeHHbIX [locTanoBIeHneM ['11aBHOTO roCy 1apCTBEHHOIO CAaHUTApHOTo Bpada Pocculiickon
Oeneparuu ot 30.06.2020 Ne 16 (3apeructpupoBan 29.03.2021 Ne 62900) (¢ m3MeHEHUsIMH,
BHeceHHbIMH [locTaHoBieHHMeM [J1aBHOrO rocyaapCTBEHHOTO CaHUTapHOro Bpada Poccuiickoit
®epnepaunn ot 24.03.2021 Ne 10);

- Canurapnsbie npaswia u Hopmbl (CanlluH 1.2.3685-21) «I'urnenndyeckne HOpMATHBBI U
TpeOoBaHuUs K 00ecredeHn 0 0€30MacHOCTH U (MiTH) 0€3BpEeIHOCTH IS YelloBeKa (paKTOPOB CPeIb
oOuTaHusA», yTBepkKAeHHbIX [locTaHOBIEHNEM [ TaBHOTO TOCYAAPCTBEHHOIO CAaHUTAPHOTO Bpaya
Poccutiickoit @enepanuu ot 28.01.2021 Ne2 (ctp 369-402)

YcTaB WKOIbI



Yy4eOHBIi I1aH MIKOJIBI
KanennapHslii rpaduK MIKOJIbI
[Tnan pabOTHI IIIKOJIBI

[TporpamMa mo XumMuM Ja€T NpeACTaBICHHE O MLesaX, oOmed crparernun oO0ydeHus,
BOCIIUTaHUsSI M Pa3BUTUA OOYYalOIIUXCA CPEACTBAMHM Y4YyeOHOro IpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XMMHUH, ONPEAEISET KOIUUECTBEHHbIE
Y Ka4eCTBEHHbIE XapaKTEPUCTUKH COACPIKAHUS, PEKOMEHIyEMYIO II0CII€JOBATEIbHOCTh U3YUECHUS
XUMHHU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€il, JOIMKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEW 00YYaIOLINXCS, ONPEIEIIIET BO3ZMOXKHOCTH IpeAMETa JAJIS peaTn3aliu
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOro 00miero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yibraraM OOy4YeHHs XUMHMU Ha
YpOBHE Liesiell U3y4eHMsl IIpeIMeTa U OCHOBHBIX BUAOB y4eOHO-IIO3HABATENbHOM J1EATEIbHOCTH
00yyJaromierocs 1o 0OCBOCHUIO y4eOHOT0 COACpKaHUS.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
IpEeCTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTSIX
pelieHus Ta00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3ydyeHne Xxummuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIsl caMOPa3BUTHUSA U GOPMHUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ o011el n (yHKIMOHAIBbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

CHocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HAHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECIEeUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOT0 MpeMeTa, KOTOPBIH ABISETCS MeJarorniecky alaTHPOBAaHHBIM OTpaskeHHEeM 0a30BOi
HAyKH XMMUU Ha ONPEeIEHHOM dTarle €€ pa3BUTHUSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yYaroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHSATHI OpPraHu4eCcKOi XUMHH.

CrtpykTypa copepxaHusl MporpaMMbl MO XMMHHM c(OpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
noaxona k e€ msydeHuro. ColepkaHue CKIAAbIBACTCS W3 CHCTEMBbl MOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl 110 IPUHLHUITY IOCJIENOBATEIbHOTO Pa3BUTHUA 3HAHMHW HA OCHOBE
TEOPETUYECKUX MPEACTaBIECHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona /J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;



— YUYEHHS O CTPOCHUH aToMa U XMMHYECKOH CBSI3H;

— MPECTaBICHUH 00 AIEKTPOITUTUIECKOMN TUCCOIIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GbyHKIUN 0OBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3ZMOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyUYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HayyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
[EHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAaHUIO U METOJIaM MMO3HaHUs B HayKe. M3yyeHne Xxumun
IPOMCXOIUT C MPUBIICUCHNUEM 3HAHUM U3 paHee H3YUCHHBIX yU4eOHBIX TpeaMeToB: « OKpy Karomun
Mup», «buonorus. 5-7 knacce» u «®Pusnka. 7 Kaacey.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUECKON HAYKH KaK
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJBTYpHI. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JOCTYNMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blKka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
(GOopMHpOBaHMM W pPa3BUTHM T[IO3HABATEIbHBIX YMEHHH M WX NPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHOW U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy M3ydeHHH XMMHU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)XHOE 3HAUYECHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO pELIeHHWH, CIOCOOHOM aJanTHUpoBaThes K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HAaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMAaTH4eCKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyYHbIM  METOJaM  IO3HaHuS,
(bopMHpPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX IMPHUOOPETEHUIO OO0YYarOIMMUCS OIbITA
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHII ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUECHUE JJIS1 PA3IMYHBIX BUAOB JESTENbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW U €CTECTBEHHO-HAYUYHOW TPAMOTHOCTH, B TOM
quciIe YMEHHHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY>KaIOIIETr0 MUPa, UCIIOJIb3YS 3HAHUS U OTIBIT,
MOJTyYCHHBIE TIPU W3yYEHHH XWMHUH, NMPUMEHSTh MX TPHU PEIICHUH MPOoOJeM B MOBCETHEBHOMN
KU3HU U TPYJIOBOM NEATENBHOCTH;

— (popmupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLICHUH, TOHUMAaHUs IEHHOCTH
XUMHUYECKHX 3HAHUHU JUI BBIPAOOTKM SKOJIOTUYECKH 1IEJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
pod ISl ¥ HAPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Onucanue mecma yueonozo npeomema 6 y4eoHom niamne

OcoOeHHOCTH cozep KaHus MPeAMETa SBISIOTCA IVIABHON IPUYUHON TOTO, YTO B YUeOHOM IIJIaHe
ATOT MPEAMET MOSABISETCS MOCIEAHUM B PSITy €CTECTBEHHO-HAYUHBIX AUCIUIUIMH, ITOCKOJBKY NS
€ro OCBOCHHS IIKOJBHUKM JOJDKHBI 00JaaTb HE TOJBKO OINpEAETICHHBIM 3alacoM



NPEBAPUTEIbHBIX €CTECTBEHHO-HAYyYHBIX 3HAHWH, HO M JOCTaTOYHO XOPOLIO Pa3BUTHIM
a0CTPaKTHBIM MBILUICHUEM.
B cootBercTBHM ¢ yueOHbIM 1aHoM MBOY COII Nel ¢. Myryp - AKCbI Ha U3y4YeHHUE

XMMHMHU B 8 Kj1acce OTBOAUTCA 2 Yaca B HEAESI0, 68 4acoB B IOI.
INJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUS ITPOT'PAMMBbI 110 XUMUU HA

YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JlngHOCTHBIE pe3yibTaThl OCBOSHUS TMPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JIOCTUTAIOTCS B XOJIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCUUCKHUMH  COLMOKYJBTYPHBIMH W  JyXOBHO-
HPaBCTBCHHBIMU 1ICHHOCTSIMU, TIPUHATHIMU B OOIIECTBE NpaBUIaMU U HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIUXCsl.

JIM9HOCTHBIE pPE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJACTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpHMOTHYECKOr0 BOCIUTAHUA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOIO OOIIECTBa,
CITOCOOHOCTH BJIQJIETh JIOCTOBEpHOW MH(OpMaIueld o MmepeoBbIX AOCTHIKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMHCTBE
Mupa 1 oOlIeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHHUS] O COIMMAIBHBIX HOpMax M MPaBHIIaX MEXJIMYHOCTHBIX OTHOIICHHUN B
KOJUUIEKTHUBE, KOMMYHHUKaTHBHOU KOMIICTEHTHOCTH B OOIIIECTBEHHO IMOJIC3HOM,
y4eOHOMCCIICIOBATEILCKOM, TBOPYECKOM W JPYTHUX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHHOCTH MPHU BBHITTOTHEHUHN YUeOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TOH y4eOHOUM AeaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHHE U MIOCTYTKH CBOMX TOBAPHUIIEH C TO3UIIUN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS TOCJIEICTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHUS O  BEIIECTBE M  XUMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY JUJIS
MMOHWMAaHHUS CYITHOCTHA HAYYHOW KapTHHBI MHpPA, ITPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPHUPOJIBI, B3AMMOCBS3SIX YEJIOBEKA C MPUPOTHONU CPEIO, O POJIU XUMHUHU B TIO3HAHUU
9THX 3aKOHOMEPHOCTEI;

MO3HABATEIIbHBIE MOTHBBI, HAIPABIICHHbIE HA IMOJIyYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOUMBIC JUII OOBSCHEHHUS HAOJFOaeMBIX TIPOIECCOB W SIBJICHUMU, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITSIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATYpOW, MOCTYMHBIMU TEXHUYECKHUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JIOO003HATEILHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HMCCIIEIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIEHHOCTU U YPOBHS 00yUYEHUS B HabHEHIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:



OCO3HAHUE [IEHHOCTH U3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TOCIEACTBUNA M HENPUSATHE BPEAHBIX MPUBBIUCK
(ynorpeOyieHusT aJKOTrojsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJEHHS IPaBHI
0e30MacHOCTH NP 00PAILIEHUN C XUMUYECKHUMH BEIIECTBAMU B ObITY U pealbHON KU3HU;

5) Tpy10BOro BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuii u Tpyaa pa3iIudaHOro pojia, YBaXEHHE K
TPYZy U pe3yJIbTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B TPO(HECCUOHATILHOMN Cpejie;

6) 9K0JIOrM4€eCKOro BOCIIUTAHUS

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIICHHE K MPHUPOJIe KaK MCTOYHUKY JKU3HHU Ha 3emie,
OCHOBe €€ CYIIeCTBOBAHMs, IMOHWMAaHHE LIEHHOCTH 3J0POBOTO M OE30MacCHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOCHUS MpaBUl O€30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIlleCTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLIUX 3J0OPOBbIO U JKU3HU JIIOCH;

CIIOCOOHOCTH IPUMEHSTH 3HAHUS, OTyYaeMble IPU U3YUEHUH XUMUH, JJIs pEIeHU 3a/1a4,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYpPBbl, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MIOCPEICTBOM METOJOB XUMUU, DKOJIOTUYECKOIO MBIIUICHHs, YMEHHS PYKOBOJCTBOBAaTHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOW U COLMAILHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB BBIIEISIOT 3HAYMMBIE 711 (OPMUPOBAHUS
MHUPOBO33PEHHUS OOILIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUHOTE3a, (HakT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JPYTOe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4€OHBIX
IpeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATUX MPeIMETOB (OPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAYyYHOW KapTHMHE MUpa, U YHHBEpCAIbHbIE Y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETyJATHUBHBIE), KOTOpbIE OOecreYnBa0T (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAaHUPOBAHUIO U OCYILIECTBICHHUIO YUEOHOH 1eATeIbHOCTH.

ITo3naBaTe/IbHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3oBble Jlornyeckue 1eHCTBHA:

YMEHHUS MCIIOIb30BaTh MPUEMBI JIOTUYECKOTO MBILUICHUS MPH OCBOCHHMM 3HAHMI:
pPacKpbIBaTh CMBICII XUMUYECKUX MOHATHH (BBIACNIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIINBATh
B3aMMOCBSA3b C JAPYTUMHU TOHSTHSIMHU), UCIIOJIB30BATH TOHATHUS IS OOBSICHEHUS OTAEIbHBIX
($akTOB U SABJICHUIA, BBIOMPATH OCHOBAHUS U KPUTEPHH AJIs KITacCU(DUKAIINI XUMUYECKUX BEIIECTB
U XUMUYECKUX PEAKIIMi, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIy OOBEKTaMHU
U3YYEHHUSI, CTPOUTH JIOTUYECKUE PpaACCYKICHHsS (MHIYKTHBHbBIC, JIE€IyKTHUBHBIC, MO0 aHAJIOTUH),
JlenaTh BbIBOJIBI M 3aKJIFOUEHHS;

YMEHHME NPUMEHATH B MpOLECCE NMO3HAHMS MOHATHUS (NMPEAMETHBIE U METAlPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIHOJb3yeMble B XHMMHHU, MPEOOPA30OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMUU MOJIENbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakuuh — TMpU pelieHud ydeOHo-
MO3HABATENIbHBIX 3a/ay, C YYETOM OSTUX MOJENbHBIX TMPEJACTABICHUN BBISBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB M



XUMHUYECKHX PEaKIUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAaEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBUS:

yYMEHHE HUCIOJB30BaTh MOCTABJIICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TakkKe B KayecTBE OCHOBBI Uig (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

IPUOOpPETEHUE OIbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHHUIO YUECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTat, (opMynupoBaTb OOOOLICHHS M BBIBOJBI IO pe3yjibTaTaM IPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIIATh OTUET O MPOJICIIaHHOM padoTe.

Paborta ¢ unopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIMIO PA3TUYHBIX BUIOB
1 GOpM IPECTABICHUS, TOyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJIIpHAs IUTEpaTypa
XUMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE T0ocoOus, pecypchl IHTepHEeTa), KpUTHUECKH OLIEHUBATh
IPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIHUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHPOpMaIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX JIJISl BBIMOJTHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJbTYpO aKTUBHOI'O MCIIOJIb30BaHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (opMy MpeacTaBIeHUS
UHPOPMALMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
Ipyrumu popmamu rpa@uKu 1 UX KOMOUHALUSAMU;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U HcCiel0BaTeNbCKON
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYKaOUIeH PUPOIHON CPEBI.

KoMmMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBUSA:

YMEHHsI 3aJlaBaTh BOIPOCHl (B XoJe Auanora M (WiIu) JUCKYCCHH) IO CYIIECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3YJIbTAaThl T03HABATEIBHOMN AESITETbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3yJbTaTOB BBINOJHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpPHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOI O MMPOEKTA);

YMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIIbHON U
HCCJIEIOBATENBLCKON N1€ATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJacoBaHMs MO3ULUN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAWHALIUS COBMECTHBIX AEUCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBIMIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CAMOCTOATEIBHO ONPENENTh LEIU ACSITEIbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BBIOMPAThH
HanOosee 3 (HeKTUBHBIE CITOCOOBI PEIICHHS YICOHBIX U TT03HABATEIBHBIX 33]1a4, CAMOCTOSITEIIbHO
COCTaBJISITh WJIM KOPPEKTUPOBATH MPEITI0KEHHBIA AJITOPUTM ICUCTBUM MTPY BHITIOJIHEHUH 33 JaHUI
C yu€TOM NOJy4YeHHS HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKLHUsX,
OLICHMBATh COOTBETCTBUE MOIYYEHHOI'O PE3yJIbTaTa 3asBJICHHOMN LI€JIH, YMEHHE UCIIOJIb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, IPeJiaraeéMble B YCIOBUU 3aJIlaHUM.



MNPEIAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENLHOTO COJACPKAHMUA,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodeid TpOrpaMMoi, BBIICISIOT: OCBOSHHBIC
o0y4JallMMUCs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaMeTHo o0nacTu «XHUMHA», BUIBl ACSITENBHOCTH IO IOJYYEHUI0 HOBOTO 3HAHHS, €ro

UHTEPIpETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYalUsX.
K xonmy oOydenus B 8 kiiacce mpeIMeTHBIE pe3ysibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y OOYHAIOLINXCS YMEHU:

PAaCKpBIBATh CMBICI OCHOBHBIX XMMUYECKHMX MOHATUH: aTOM, MOJIEKYJa, XMMUYECKUH
9JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJIsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI MAacca, MaccoBas J0JIs1 XUMUYECKOT0 3JIEMEHTa
B COCIUHEHHUH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
3JIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
o0MeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIINH, TETIOBOK APPEKT peakuuu, siipo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyCc aroma, XMMUYecKas CBs3b,
HOJISIpHAst M HENOoJsIpHas KOBAJEHTHas CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAsI KOHIIEHTPAalus) B pacTBOPE;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKHX TOHSTHA W TPHUMEHSTH 3TH
TIOHSATHS TIPH OTIMCAaHUH BEUIECTB U UX MPEBPAIICHUH;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJi€HHUS (OpMya BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHHSX, CTEIECHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COEAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopmyiaaMm, BHJ XMMHYECKON CBS3U
(KOBaJICHTHasl U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

packpeiBath cMbici Ilepuonnueckoro 3axona JI. . MenneneeBa: 1eMOHCTpHPOBAThH
NOHUMaHHE MEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX 3JEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOTaJipo;

ONHUCBHIBaTh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuonndeckoit cucTembl
XUMHYECKHX DJIEMEHTOB: pa3jHyaTh IMOHATHS «TJIaBHas moarpynmna (A-rpynma)»y u
«mobounass mnoxrpynmna (b-rpynma)», manble U OoiblIe MEPUOIbI, COOTHOCHUTH
0003HaueHHsI, KOTopele UMetoTcsi B Tabiuue «Ilepuonnyeckas cucremMa XMMHYECKHX
anemeHToB J[. . MeHneneeBa» ¢ YHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacripesielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy W COCTAaBY YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIJIOBOMY
dbdexry);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIAaCCOB, TOATBEpKIash  OMHCAHUE MPUMEPaMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAaueCTBEHHOI'O COCTaBa,
BO3MOXHOCTH ITPOTEKaHUsI XMMUYECKUX MPEBPALICHUN B PA3JIMUHBIX YCIOBHSIX;



BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MAacChl BEIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUYECKON PEAKLINY;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3AIHIO, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTeCTBEHHO-Hay4YHbIE METOIbl IO3HAHUSI — HAOII0ACHHE, U3MEPEHUE, MOJICIIMPOBAHUE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYyIOH U J1TabOpaTopHBIM
o0opysOBaHHEM, a TaKXke IMpaBWiIaM OOpalleHUs C BEUIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BHIIOJTHCHHIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOJyYCHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIaKMYC, (PeHOIPTAICHH, METUIIOPAHXK U APYTHE).

K koHny oOydeHus B 9 kiacce NpeaMETHbIE pe3ybTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYyHAIOLINXCS YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IMOHATUN: XUMHUYECKHHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEHEHb OKHUCIIEHUS, XMMHUYECKas PpEeaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P EKT peaklnu, MOJb, MOJSPHBI 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIMS, pEeaklUWd HMOHHONO OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pEaKlluy,
OKHCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUu, NPEIeNbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHUH M MPUMEHSTH 3TH
MOHSITHS IIPH ONTUCAHUM BELLIECTB U UX MPEBPAIIECHUN;

HCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBi€HHUS (OpMya BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

ONpeeNaTh BaJEHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COCNMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COENMHEHUAX, 3aps] HMOHA II0 XUMHUYECKOU
dopmyre, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa U 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit
CHUCTEMBbl XMMHYECKHX OHJIEMEHTOB: pa3iNyaTh MOHATHS «rJaBHas mnoxarpymmna (A-
rpymnmna)y u «mnobouyHas mnoxarpymnma (b-rpynma)», Mamble W OONbIINE TMEPHOMBI,
COOTHOCHTbH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPHOAMYECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTepUCTUKAMH CTPOCHHs aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsi sipa,
o0111ee YMCII0 AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH



o01mye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB JJEMEHTOB W WX COCAMHCHHUI B
npejienax MaJlbIX IEPUOO0B U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHUS UX aTOMOB;
KJIACCHU(UITUPOBATh XUMUYECKUE DJIEMEHTBI, HEOPTaHMYECKHUE BEIIECTBA, XUMUUICCKUE
peakiuu (10 YHCIy W COCTaBY YYaCTBYIOIIHUX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 dexTy, Mo U3MEHEHHUIO CTEIICHEeH OKMCIICHUSI XUMUYECKHUX JIEMEHTOB);
XapakTEepU30BaTh (OMUCHIBATh) OOMmMKMEe M CHEU(UUECKHE XHUMHYECKHE CBONCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPIKIAsl ONMMCAHKE TPUMEPAMHU MOJICKYJISIPHBIX 1
MOHHBIX YPaBHEHUH COOTBETCTBYIOINX XUMHUYCCKUX PEAKITU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KHUCIIOT, IIEJI0UYEH U COJIEH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOJATBEPKIAIONINX CYIIECTBOBAHHE TEHETHYCCKOW CBS3M MEXKIY BCIIESCTBAMU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKIUid;

IIPOTHO3UPOBATh CBOWMCTBA BEIICCTB B 3aBUCHUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO H MOJISPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO dJIEMEHTa 1Mo (opMyJie COeIUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaknu;

coOnrofaTh MpaBuia IMOJB30BAHUS XHMHUYECKOW TIMOCYIOM ©  JTAOOPaTOPHBIM
o0opys0BaHMEM, a TakkKe IMpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH TI0 BHIIOJTHECHHIO J1a00paTOPHBIX XUMUYECKUX OTTBITOB IO MOJTy9ICHUIO U
coOupaHHIo Ta3000pa3HBIX BEMIECTB (AaMMHUaKa U YTJIEKHCIIOTO Ta3a);

MPOBOANTH PEAKIMU, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CUJIHMKaT-, Ccynbdar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YyYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTraHUYECKHUX BEIICCTB;
MPUMEHSTh OCHOBHBIC OIEpAIlUU MBICIUTEILHOW NEATSIPHOCTH — aHAU3 M CHUHTE3,
CpaBHEHHE, O000O0IIEHNEe, CHCTEMATH3AIMI0, BBISBICHUE MPHYNHHO-CIICICTBEHHBIX
CBSI3€M — JUISl W3YyYEHHUS CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HAyYHBIE METObI IO3HAHUS — HAOIIOICHHE, H3MEPEHNE, MOIETUPOBAHUE, YKCIIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKUE TIOHATHUS

[Ipeamer xumuu. Poiib XuMHM B KM3HM 4YellOBeKa. XUMHUSA B CUCTEMEe Hayk. Tena u
BelecTBa. Gusnyeckre CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BelecTs. [lonsTue o metonax
no3HaHus B XxuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3iesieHus cMecei.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas popmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocraBa BemiecTtB. OTHocuTelbHass aToMHas Macca. OTHOCUTENbHAs MOJEKYJspHas Macca.
MaccoBast 1011 XMMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

Komungectso BeniectBa. Monb. MoisipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IUHHII BelecTBa. PacuéTsl mo Gpopmynam XUMUYECKUX COCTUHEHUI.

®u3nueckue M XMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ MpU3HAKU. 3aKOH
COXPAaHEHHUs MaccChl BEIECTB. XuMUueckue ypaBHeHUs. Kiaccudukanus XuMUYecKUX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0H, mpaBmiaMu paboThl B JabopaTopuud U mpuéMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJAOBAHHEM, H3YYCHHE M OINUCAHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nyeckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KATIEHUE M KOHJIEHCAIIMs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOACHCTBHE MeJa C KUCIOTOM) SIBICHUH, HAOMI0IeHUE U
ONMCAaHNE NMPU3HAKOB NIPOTEKAHUSI XUMUYECKUX peakLnil (pa3iokKeHHe caxapa, B3auMoIeHCTBUE
CEpPHOM KHUCJIOTHI C XJOpUIoM Oapusi, paznoxkenue ruapokcuaa menu (1) mpu HarpeBanuw,
B3anMoJieiicTBHE Xkerne3a ¢ pacTBopoM coiu Meau (1), n3ydenne cnocoOoB paznesneHus: cMecei:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, AUCTUIULINS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME Pe3ysbTaTOB MPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJeJIed MOJIEKYT
(IrapocTep>KHEBBIX).

Baskneiimue npeacTraBuTe/ I HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 31€MEHT M IPOCTOE BEILIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUYECKHe CBOWCTBA (peakliui TOPEHHUS).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOJMy4YeHHs KHCIOpoJa B JIabOpaTopuu U
OpOMBIIIIEHHOCTH. KpyroBopoT kuciopona B mpupoze. O30H — ajuioTporHas MOJU(pHUKaIN
KHCIIOpO/1a.

TemoBoil 3((ekT XUMHUUECKONW peakIUH, TEePMOXMMHUYECKHUE YpaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakUMU. TomnuBO: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO P deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BeniecTBo. Haxoxaenue Boiopoaa B mpupoe, husnueckue
U XUMHUYECKHE CBOWMCTBA, IPUMEHEHHUE, CIIOCOOBI MosTyueHus. KuciaoTel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pactBope. XUMHYecKkue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJIE M B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcuoBanus. Kiaccudukamnust OCHOBaHMH: HIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenmn.

Ka4eCTBEHHOE OIpEe/eNICHUE COIEpKaHMsI KHCIOpoJa B BO3/yXe, MOJy4YeHue, cooupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W MpEKpallleHus ropeHus (moxapa), 03HaKOMIIEHUE C
oOpa3laMu OKCUJOB U ONUCAaHUE MX CBOICTB, NOJYy4Y€HHUE, COOMpaHue, paclo3HaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IMYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTajylaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPa3I[0B HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaAOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOThI, KUCIOT ¢ METAJIAMHU, PEAKIIUN
HEUTpAJIU3aLUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHUE OJIHOTO METAaJIa APYTUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeilmme Kiacchl
HEOPTraHUYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpesieeBa. CtpoeHune aToM0B. XUMHYeCKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuumn

[TepBble MOMBITKY KJIaCCU(PUKAIIUN XUMUYECKIX dJieMeHTOB. [IoHsATHE O TpyMax cXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE U IE€J0YHO3EMENbHbIE METAIIJIbI, TaJIOT€Hbl, HHEPTHBIE ra3bl). DJIE€MEHTHI,
KOTOpBbIEe 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. llepuoauueckass cucremMa xumMuueckux dsyemeHtos 1. H.
MenneneeBa. Koporkonepuognas u miuHHONepuoAHas ¢opmbl [lepuogmyueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MennpeneeBa. Ilepuoast u rpynmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U TPYIIIHI JJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. 30Tombl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
o0osiouek aromMoB TmepBbIx 20 xuMudeckux osneMmeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepucTUKa XUMHYECKOTO JIEMEHTA MO €ro MoJIoKeHuto B lleproanueckoin
cucteme /1. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX 1
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u Ileprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIIEMEHTOB
JUISl pa3BATHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.



XuMmuyeckas CBSI3b. KoBanenrnas (monsipHast U HemoJsipHasi) CBSI3b.
DIEKTPOOTPUIIATEIIEHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucneHusi. OKHCIUTEIBHO-BOCCTAHOBUTEINIbHBIC peakiuu. [Iporieccrl OKucIeHus
U BOCcCTaHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB M HEMETaUIOB, B3aMMOJICHCTBUE THIPOKCHA
[IMHKA C PacTBOPaMHU KUCJIOT W INEJI0YeH, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHUe, pEeaKiiuu pa3ioKeHUs, COSTUHEHHUS).

Meoscnpeomemnuwie ceasu

Peanu3zanus MeXMIpeaMETHBIX CBSI3€H MPU U3YYCHUU XMMHH B 8 KJacce OCYIICCTBISETCS
Yyepes3 UCTIONB30BaHNe KaK OOIUX eCTECTBCHHO-HAYYHBIX MMOHSATUH, TaK U TIOHATUMN, SIBIISTFOIIIHXCS
CUCTEMHBIMU JJISl OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ure ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(UKaIUs, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEHUE, MOJICIh, SIBJICHHC.

®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJA, HU30TOIIbI,
pPaZlOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsl, BEUIECTBO, TeJI0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPECHUS, KOCMOC, IUIAHETHI,
383161, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



