MyHununajabHoe aBTOHOMHOe 00111e00pa3oBaTe/IbHOE YUpeKIeHne
rumHa3us Ne 55 um. E.I'. Bépcrkunoii r. Tomcka

CornacoBaHo Y TBepxKIaeHO
[legarornueckuii coBeT «1» centsaops 2023 1.
[TpoTtokon Ne 1 npuka3 Ne 381/0

oT «30» aBrycra 2023 r. JlupekTop ruMHa3uu

E.1O. Yepemubix

.:%Amm B
*Erpgper
TOMCK

PABOYAS ITPOT'PAMMA YYEBHOI'O IPEJJMETA
«XuMuUA»
(1151 OCHOBHOI'0 YPOBHS 00pa30BaHMsl)
8 — 9 kiaccol

Konuuecmeo uacos 6 neoenro: 8 knacc — 2, 9 knacc - 2,5
Konuuecmeo wacos 3a 200: 85
Obwee Konuuecmeo yacos 3a nepuod ooyyenus: 153

CocTaBUTENN:
Yemioeosa I'anuna Bacunvesna
yuumenb Xumuu

2023 - 2024 y4eOHbIii rog
r. Tomck



HOACHUTEJIBHASA 3AITMCKA

Pabouass mporpamma 1o «Xumumm 8-9 Kiacc» COCTaBlieHA B COOTBETCTBUU CO
CJEYIOIMMHU JOKYMEHTAMU:

1. @enepanbubiii 3akoH oT 29.12.2012 Ne 273-@3 «O6 ob6pazoBanuu B Poccuiickoit
denepanum.

2. [Ipukaz Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «OO0 yTBepKICHHH
denepanbHOrO  TOCYIapCTBEHHOTO  00pa3oBaTENIbHOTO  CTaHAapTa OCHOBHOIO  OOIIEro
obpazoBanus» (B pen. IlpukazoB Munnpocsemenus Poccum ot 18.07.2022 N 568, or
08.11.2022 N 955).

3. [Tpukaz Munnpocsemenus Poccum ot 16.11.2022 Ne 993 «OO6 yTBepKaeHUU
benepanbHON 00pa30BATENBLHON MPOTPAMMBI OCHOBHOTO 001IIEro 00pa3oBaHU.

4. IIpuka3 MunucrepcrBa npocsemenus Poccuiickoit @enepanun ot 24.11.2022 Ne 1025
«O0 yTBepxkaeHUH (eaepanbHON aJanTHPOBAHHONW 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO
o011ero o6pa3oBaHus Ui 00YHArOIIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBBS».

5. [TocranoBnenue [7aBHOrO rocyAapCTBEHHOIO CaHUTapHOro Bpadya Poccuiickoit
Oeneparun ot 28.09.2020 No 28 «OO6 yrBepxkaeHun canuTapubix npasun CIT 2.4.3648-20
«CaHUTapHO-3MTHIEMHOJIOTUYECKUE TPEOOBaHUSI K OpraHU3alMsIM BOCHUTAHUS U OOy4YeHUS,
OT/bIXa M 037I0poBlieHUs neTedl u moisoaexun» (Bmecte ¢ «CII 2.4.3648-20. CanutapHbie
IIPAaBUIIA...)»).

6. [Tonoxenue o paboueit mporpamme MAOYVY rumuazum Ne55 um. E.I'.BépcTkunoit T.
Tomcka.

7. VYuebusiit mman OO0 MAOY rumuazun Ne55 um. E.I'.BépcTkunoii r. Tomcka.

8. Kanennapusriii yueOnsiii rpaduk MAOY rumnaazum Ne55 um. E.I'.BépcTkunoii na 2023 -
2024 yueOHbIH TO.

[TporpamMMa o XuMuU Ha YpOBHE OCHOBHOTO 0OII[eT0 00pa30BaHUs COCTaBIIEHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBI OCHOBHOTO
obuiero oOpaszoBanus, npexacraBieHHbIx B @I'OC OOO, a Takxke Ha OCHOBE (eaepanbHON
paboueii mporpaMmbl BOCITUTAHUS U C YUETOM KOHIEMIMH MpEenojaBaHus y4eOHOTO IMpeaMera
«Xumusi» B 00pa3oBaTenbHbIX opranu3zanusix Poccuiickoit @enepariui.

[Iporpamma 1o XuMHHM Ha€T TPEACTABICHHE O LEAX, OOIIell cTpareruu oOydeHws,
BOCIIUTAHUS W Pa3BUTHS OOYy4YaIOIIMXCA CPEACTBAMU Yy4eOHOTO TMpeaMeTa, yCTaHABIMBAET
o0s3aTenpHOE TIPEIMETHOE Coep)aHue, MpeaycMaTpUBaeT paclpeaeNieHue ero mo Kiaccam U
CTPYKTYpPUPOBAHUE M0 pa3jiejaM U TeMaM MPorpaMMbl IO XUMUHU, ONPEAEIseT KOJIMUECTBEHHbIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COJECPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
W3Y4YEHUSI XUMUU C YUYETOM MEXIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
mpolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaroluXxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa A
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 0011IeT0 00pa3oBaHms, a TaK)Ke TPeOOBaHMI K pe3ynbTaTaM 00y4eHHUST XUMUHU
Ha YpOBHE IIeJIeM W3Yy4YeHHUsT TIpeIMeTa W OCHOBHBIX BHIOB Y4eOHO-TTO3HABATEIHHOM
JESTENIbHOCTH 00YYaroIIerocs M0 OCBOCHHUIO YI4EOHOTO COJIepKaHusl.

3HaHME XUMUU CIY’)KUT OCHOBOH 11 (pOpMHUPOBAHUS MUPOBO33pEHUST 00yUaIOIIErocs, ero
MIPEACTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMbIe XUMHUEH
MIPEICTABJICHHS O B3aUMOIIPEBPAIICHHUSIX YHEPTUU B 00 IBOJIIOIIUH BEIIECTB B MIPUPOJIC, O MYTAX
pelieHuss TrI00aNbHBIX TPOOJIEeM YCTOWYMBOTO PAa3BUTHUS YEIOBEYECTBA — CBHIPHEBOIA,
DHEPreTHYECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOIeM 31paBOOXPAHEHUS.



N3ydenune xumuu:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U (yHKINOHATLHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroLuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITEeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
poecCHOHATTLHOM IeATEIIBHOCTH;

3HAaKOMHUT CO CIEUU(PUKOH HAyYHOTO MBbIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IUIsJ1a HA €JMHCTBO MPUPOJIbl U YETIOBEKA, ABJISIETCS OTBETCTBEHHBIM 3TaloM B (POPMHUPOBAHUU
€CTECTBEHHO--HAyYHOH IPAMOTHOCTH 00yYarOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTeCTBEHHO--HAyYHBIM
3HaAHUSAM, K IpPUpPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYECKOoe oOpa3oBaHuE
oOyJaronuxcs.

JlanHbple HampaBieHHS B OOYYCHMH XHUMHH OOECIEUMBAIOTCS CIEUU(UKON COomep KaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IE€JAarorMueckyd aJalTUPOBAHHBIM OTpPaKEHHEM
6a30B0il HayKM XMMHHU Ha ONpeAeIEHHOM JTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OLIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4arolMMHUCS CUCTEMBI IEpBOHAYATIbHBIX IMOHATHI XUMUHU, OCHOB HEOPraHUUECKON XUMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUMMbIX IIOHATUN OPraHUYECKON XUMUH.

CrpykTypa colepkaHHs IIpOrpaMMbl 110 XUMHHM C(HOPMHpPOBaHA Ha OCHOBE CHUCTEMHOIO
noxxoja kK eé msydeHuro. CopepaHue CKIAAbIBACTCS M3 CUCTEMBI NOHATHH O XMMHYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbl IMOHATUH O XuMHYecKod peakiuu. O0e 3TH CHCTEMBbI
CTPYKTYPHO OPTraHU30BaHbl IO INPUHILMITY IIOCJIETOBATEIBHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTAaBICHUN Pa3HOIO YPOBHS:

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

— [lepuoanueckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUMU;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— MpeCTaBIEHUH 00 MEKTPOIUTHYECKOIN TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCA HA OCHOBE DMIIMPHUYECKHU ITOJIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBLHO OT OJIHOTO YpPOBHS K JApyromy,
BBINOJHAS (YHKIUM OOBSICHEHHS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOEHHSI M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYEHHs U3y4acMbIX BEILIECTB.

OcBoeHue mnporpaMMbl MO XMMHHU CIIOCOOCTBYET (OPMHMPOBAHUIO IPEACTABIECHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHHUIO M METOJaM II03HaHUsA B Hayke. M3ydenue xumun
OPOMCXOMUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» 1 «Pu3uka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUECKON HAyKH Kak
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKON AESITETbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYpHl. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUH — BaXXHEUIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JOCTYMHBIX O00O0OIIEHHH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU N3YYEHHUH BELECTB M XUMUYECKUX pEaKkiuil, B
(GopMHpPOBaHMM W pPa3BUTHM [I03HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHOM U yuyeOHO-MCCIIEI0BATENBCKOM J1eATeNbHOCTH, OCBOEHUH MpaBMJI OE€3011aCHOTO
oOpallieHus ¢ BeleCTBaMU B TOBCEIHEBHOM JKU3HH.



[Ipy m3ydyeHWHM XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oO0pa3oBaHMsI Ba)XHOE 3HAUEHHE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAJIILHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTb OOYYEHHUS Ha CHUCTEMaTHYeCKOe NpUOOIIeHHEe OOydJaromMxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOAaM  IO3HAHUS,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— o0ecrieyeHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaAIOIIUMUCS OIbITa
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHHUS, KJIFOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMITETEHIIHI1 ), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHUE JUTSl PA3IMYHBIX BUOB JAEATEIBHOCTH;

— (opmupoBanue o61el PYHKIMOHAIBHON U €CTECTBEHHO-HAYYHONH IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIETO MUPA, UCIOJb3Ys 3HAHUSA U
OMBIT, TIOJNYYEHHBIE MPH H3YYCHUH XHUMHH, NPUMEHATh HMX MPH peleHud npobieM B
IIOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWM 7 BBIPAOOTKU 3KOJOTHYECKH Ieeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K O0YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYETIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduiIs U HANIPaBICHHOCTH JJalbHENIIEro o0yyeHusl.

OO61iee yuCiIo 4acoB, OTBEAEHHBIX Uil MU3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
obOpasoBanus, cocTaBiseT 153 vaca: B 8 kiracce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 85
gacoB (2,5 yaca B HEJICIIO).

B cootBercTBUUN C (penepanbHbIMM TPeOOBAaHUSAMH 10 OpPraHU3alUK OOy4YeHUSs, 3aJaHHBIMHU
OI'OC wu IlpumepHoit pabouell mporpaMMoil BOCIHTaHUS, B paMKax JaHHOW IPOTrpaMMbl
yUUTENb B XOJE€ OpPraHu3allid YPOKOB M BHEYPOUHBIX 3aHATUH pEaIu3yeT CIEAYIOUIHE BUIbI
JesTeNIbHOCTH ¢ yuéToM [IporpamMmbl BociUTaHuUS:

» YcTaHaBiIMBaeT JOBEPHUTEIbHBIC OTHOWICHHUS MEXIYy Yy4YUTEIeM | OOyJaroIUMHUCH,
CIOCOOCTBYIOLIUX MTO3UTUBHOMY BOCIPHUSATHIO YUalIUMKCS TPEOOBAaHUHN U MPOCHO yUUTEINS;

» IloOyxxmaer oOydarommxcsi coONIONaTh Ha YpPOKE OOMIETPUHATHIE HOPMBI TOBEICHHS,
npaBuiia OOIIEHHSI CO CTapIIUMHU (YUUTENSIMHU) U CBEPCTHUKAMU (00yJaroluMHCs);

» TloanepxuBaeT B JETCKOM KOJUICKTHBE JICTIOBYIO, JIPYKEITIOOHYI0 atMochepy;

» Wnunuupyer oOydarommxcsi K OOCYKIIEHHIO, BHICKa3bIBAHHUIO CBOETO MHEHHS, BBIPAOOTKE
CBOET0 OTHOIIEHHMS IO MOBOAY MOJTY4aeMON Ha ypOKe COLMaIbHO 3HAYMMOM HH(pOpMaI1H;

» CTpoWT BOCHHTATENbHYIO JEATEIBHOCTh C YYETOM KYNBTYPHBIX pa3iu4uid JeTeH,
MOJIOBO3PACTHBIX U MHAWBUAYAIBHBIX OCOOCHHOCTEH;

» IlpuBnexaer BHUMaHWE OOYYAIONIMXCS K IICHHOCTHOMY acIleKTy H3y4YaeMbIX Ha YpPOKe
SIBJIEHUU, TIOHSITUH, TPUMEPOB;

» AHanu3upyeT pealbHOE COCTOSIHUE JIeNl B yUeOHOM KIIacce/TpyIIIe;

» HaxoautT LEHHOCTHBIH acmekT y4eOHOro 3HaHWMsA W HWHQOpMAIMH, O00ECHeYHBaTh €ro
MNOHUMaHHEe 00yYarOIUMHUCH;

» IlpuBnexaer BHHMaHHe oOOydaromuxcs K oOOCyXJaeMol Ha Ypoke WH(OpMaImy,
AKTUBU3UPOBATH [TO3HABATENIBHYIO JIEATEILHOCTh 00YJarOIUXCS;

» [loOyxxmaer coOM0IaTh HA YPOKE MPUHIIMITEI Y9€OHOM TUCIUTUTMHBI U CAMOOPTaHU3AIHH;



>

>

>
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CoTpynHHUaeT ¢ IPYTMMHU IEeJarorndeckMMy paOOTHUKAMU U APYIMMHU CHELMAINCTaMH B
pELICHUH BOCTIUTATEIbHBIX 33/1ay;

Coznmaér B yueOHBIX rpynmnax (Kiacce, KpyXXKe, CEeKIUU U T.II.) Pa3HOBO3PACTHBIC IETCKO-
B3pOCIIBIE OOLTHOCTH 00YYaOUINXCS;

VYnpasisier yueOHBIMU TPYTIIIAMH C LEJIBI0 BOBJICYEHUS 00yUaroIUXCcs B Mporiecc 00yueHHs U
BOCIIUTaHMSI, MOTUBUPYSI UX YI€OHYIO-TIO3HABATEIBHYIO NESTEIHHOCTD;

Opranu30BbIBaET SKCKYPCHH, TTOXOBI ¥ SKCHEAUIIH U T.I1.;

3amumaeTr JAOCTOMHCTBO W HMHTEPEChl OOYYaIOIUXCs, MOMOTaTh JETSIM, OKa3aBIIMMCS B
KOH(JIMKTHOW CUTYallUu;

Onupaercs Ha J>KU3HEHHBIH ONBIT OOYYAIOMMXCA YYETOM BOCIHMTATEIBHBIX 0a30BbIX
HanuoHaNbHBIX HeHHocTeit (BHLI);

Onwupaercs Ha )KU3HEHHBIH ONBIT 00yJaroImuXxcs, NpUBOJIs ACHCTBEHHbIE TPUMEPBI, 00pa3bl,
MmeTadopbl — U3 OIU3KUX UM KHUT, (QUIBMOB, MYJIbTUKOB, KOMIIBIOTEPHBIX UID;

Beicka3biBaeT CBOMl MHTEpec K YBIEYEHHUSIM, MeuTaM, XM3HEHHBIM IUIaHaM, IpoliaemMam
neTeil/o0yJaromuxcst B KOHTEKCTE COJiepKaHus yu4eOHOro IpeaMeTa;

[TpuBnekaeT BHUMaHKue 00yJarOIUXCcs K T'yMaHUTApHbBIM ITpobiieMaM o0111ecTBa;
BocnuteiBaeT y 00y4aromuxcs 49yBCTBO YBAKEHHSI K dKU3HU JIPYTUX JOAEH U )KU3HU BOOOIIE;
Pa3BuBaeT y o0yyaromuxcs o3HaBaTeabHyl0 aKTUBHOCTb, CAMOCTOSITE€IbHOCTD, HMHUIIUATHBY,
TBOpPYECKHE CIIOCOOHOCTH;

dopmupyeT y 00ydaromuxcs KyJabTypy 340pOBOro U 6e301acHOro oopasa >xu3Hu;

OOmaercs ¢ oOyuaromumucs (B Juaiore), MpU3HABATh HX JIOCTOMHCTBA, MOHUMATh HU
NPUHUMATD UX;

Peanmusyer Ha ypokax MOTHBHPYIOIIMK MOTEHIHA IOMOpA, pa3pspkaTh HANPSHKEHHYIO
00CTaHOBKY B KJIacce;

Onwupaercs Ha EHHOCTHBIE OPHEHTHPHI 0OYUYAIOMIMXCS C YU€TOM BOCIUTATEIBHBIX 0a30BBIX
HanuoHanbHBIX 1eHHocTel (BHLL);

Onwupaercs Ha JKU3HEHHBIH OIBIT OOYYAIOMIMXCS, YTOYHSS YTO OHU YWTAIOT, YTO OHHU
CJIYIIAIOT, BO YTO OHU UTPAOT, O YEM TOBOPST HA TIEPEMEHAX, O YEM YaTATCS B CETHX;
AKIEHTHpYeT BHHMMaHHe OOYyYaroOmMXCsi Ha HPAaBCTBEHHBIX MpOOJIeMaX, CBS3aHHBIX C
HAYYHBIMH OTKPBITHSMH, U3y9aeMBbIMU Ha YPOKE;

[Tomoraer oOy4aromUMucs B3TJISSHYTh HA YYEOHBIN MaTepuall CKBO3b IPU3MY UYE€IOBEUYECKOM
[IEHHOCTH;

Y4uThIBa€T KyJIbTYypHBIE DPA3JIMYM OOYYAIOLIMXCS, IOJOBO3PACTHBIE M WHAWBUIYyaJIbHBIE
0COOCHHOCTH JCTEH;

dopmupyeT y 00ydaromuxcs TPaKIaHCKYIO MO3UIMI0, CIIOCOOHOCTh K TPYAY U KU3HU B
YCIIOBUSAX COBPEMEHHOI'O MHPA;

MogenupyeT Ha ypoKe CHUTyallud s BbIOOpa MOCTYHNKa OOy4aroIMMHUCS (TEKCTHI,
uHdporpaduka, BUJIEO U JIp.);

Co3naér noBepUTENBHBIN CUXOJIOIMYECKUH KITUMAT B KJacce BO BpeMs ypoKa.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3ieieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BEelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KoJIM4YecTBa, MAacchl U
quCciIa CTPYKTYPHBIX €AMHUI] BemecTBa. PacuéTel mo ¢popmynaM XUMHUYECKUX COSTUHEHHH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, NMpaBWIaMu Pa0dOTHI B J1a0OpaToOpuu M NMpHEMaMU
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0t01eHue
W ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOpHUAOM Oapus, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmenu (ll), usydenuwe crmocoOoB
paszieNieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH TOBApPEHHOW COJM, HAOIIOJEHWE M ONHCaHUe
pE3yJBTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopog — 2j1eMEHT M NIPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — »anemeHT M mpocroe BemecTBo. HaxokaeHue Bomopoia B INPUPOE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0bI motydeHus. Kucinotel u conu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewecTB B Boae. MaccoBas 10js BELIECTBA B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdecknx coeamHeHuid. Oxcunpl. Kimaccupukamuss OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukainus oOcHOBaHMA: MIENOYM W HEPACTBOPHMBIC OCHOBAHHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa coneil. duznueckue U XxumMudeckue coiictBa coieil. [lomyuenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3ammojeiicTBue Bojopoga ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOI0/ICHUE U3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PAacTBOpAaX KHUCIOT U IIEIOYel, U3ydyeHue
B3aumoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIH, PEIIEHNE SKCIIEPUMEHTANIbHBIX 3a7a4 0 TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALIMKU XUMHUYECKUX dIeMeHTOB. [loHsATHE o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Koporkonepuonnas u aiauHHONepuomHas ¢opmbl [leprognmdeckoit cUCTEMBbI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHTOB [leproauueckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OoO0pa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH NPHU U3YYEHUU XUMHH B 8 KJ1acCe OCYILECTBIISIETCS
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U IOHATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX PEAMETOB ECTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBeHHO--HAYYHbIE TOHSTHS: HAYYHBIH (aKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUUYECKUN 3aps]l, BELIECTBO, TeJI0, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COECAUHEHHH B COOTBETCTBUHU C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHWYECKHX BEMIeCTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKUUu BEIHIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o ckopoctu Xxumuueckoil peakiuu. [lonsTue 06 oOpaTUMBIX U HEOOpPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAMCCOIMAIMM BEIIECTB C Pa3IUYHBIMU BHAAMU XHUMHUYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAHMM M COJIE B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHS),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Yel U cojeil (BO3MOXKHO HCIIOJIb30BAaHME BHJIEO MAaTEpUajIOB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX pPEAKLIUN (FOPEHHE, peaKluu pa3iokKEeHUs, COETUHEHUs),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHU3M uelnoBeka. Baxuelue Xmopusl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHbIE MOAU(UKALIMK KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOmupe Kak MpeACcTaBUTENS Kiacca KHUCIOT M coenuduueckue). XHUMHUYECKHE pEaklUu,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE JTOKIHU, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XUMH4Yeckue cBoiictBa. KpyroBopot a3zora B mpupose. AMMUaK, ero GuU3n4eckue U XMMHUECKHe
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3mueckue M XUMHYECKHME CBOicTBa (0OlIMe Kak TNpEeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTporHbie MOIUGPUKAIIH
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 351eMeHTOB |V A-rpynmnbel. OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYecKue U XMMHUYECKHE CBOMCTBA, I€HCTBUE HA JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, NOJy4deHHE U IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTUJEH, ATAaHOJ, IJIMLEPHUH, YKCycHas Kkuciaora). I[IpuponHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThl, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIIIEHHOCTH. BaxHeiiue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KUCJIOTHI, MPOBEACHHE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3llaMu cepbl U €€ COeIMHEHHUAMU (BO3MOXHO HCIOJIb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peaklMM Ha Cynb(paT-uOH W HaOJI0JIeHUuEe IpHU3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
NoJy4deHue, coOupaHue, pacrno3HaBaHWE M H3yYEHHE CBOMCTB aMMMaka, IPOBEJCHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YyYEHHE MOJENEH KPUCTANIMYECKUX PEHIETOK ajaMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOIMe CrocoObl MONMy4YeHHs] MeTAUIOB. [[OHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounbie MeTasuibl: TookeHUe B [lepuoanueckoit cucTeMe XUMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[[lenoyHo3emenbHbIE METAUIbl MarHuii W Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCUI, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckoid cucteMe Xumuuyeckux osiementoB /JI. .
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ 00pa3laMd METa/UIOB M CIUIaBOB, HMX (DU3WYECKUMH CBOMCTBaMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), KCCIEAOBaHUE CBOWMCTB JXECTKOW BOJBI, TpOIlecca TOPEHUS Kele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE W ONMCAHKUE TPOILIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpYyKaouias cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, qanee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanus MexXnpeaAMETHBIX CBA3€M MPU U3YYEHHH XUMHH B 9 Kilacce OCylIeCTBISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupuKaIus, MIEPUOANYHOCTD, HaOII0ACHUE, 3KCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYCCKHIA 3apsiji, MPOBOJIHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TIaHEThI, 3BE3/1b1, COJTHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PEe3yNbTaThl OTPaXKAalOT TOTOBHOCTh OOYYAIOMIMXCSl PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH NP BBIMOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW NesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE W TIOCTYNKHA CBOMX TOBApPHUINEH C MO3UIMHA HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHUTHSl HAyKH M COCTABIISIONINE OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENbHbIE MOTHBBI, HAlpaBJICHHBICE Ha IIOJIyY€HHE HOBBIX 3HAHWUH 10 XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, II03HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JUTEpaTypoi, AOCTYMHBIMH TEXHHYECKHMHU CPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HApKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIOACHHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylibTaTaM TPYAOBOH HEATEIFHOCTH, B TOM YHCJIEC Ha OCHOBE IPHUMCHEHHSI
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJJalITHPOBATHLCS B MPO(ECCHOHAILHOU CPEJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CHOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4YaeMble TPU H3YUYCHUH XUMUH, IS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHUA PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33pEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIMI, TUTIOTe3a, (aKT, CUCTEMa,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIeATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOIr0 MBIIUICHUA 1TPpU OCBOCHHU 3HAHWUU:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBIEHUN, BBIOMpATh OCHOBAaHUS M KpUTEpPUM ISl KiaccU(UKaLUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JICyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

yYMEHHE MPUMEHTHh B IMpoliecce MO3HAHUS MOHATUS (MpPEIMETHbIE M MeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

PUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3allMM M IPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATH OTUET O MPOICIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XMMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE IMOcoOus, pecypcsl HHTepHETa), KPUTHUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH pa3INdHble METOIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHbOpMaUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTpeACIEHHOTO THIA, MPUOOPETCHHE ONbITAa B OOJIACTH WCIOJIB30BaHUS WH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
UHPOPMALIMK U WUTIOCTPHPOBATH pEIIacMble 33/1a4d HECIOXKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

yMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora u (Wiu) OUCKYCCHU) MO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISITH MOJTyYSHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh MPEe3CHTALUI0 pe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JICHCTBHH, ONpeaesieHIe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOKO JESTEIBHOCTH, BBHIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHMH 00 M3y4aeMbBIX OOBEKTaxX —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 3aIaHHH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yNbTAaTOB IO OCBOEHHUIO O0S3aTENILHOTO COJEpXKaHUs,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUIbI JCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, Cro
UHTEPIpETaLNH, TPEOOPA30BAHHUIO U IPUMEHEHHUIO B PA3IMYHBIX YY€OHBIX U HOBBIX CHUTYalLlUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIPHBIM O00BEM, OKCHJ, KHUCIOTAa, OCHOBaHME, COJb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYEcKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPUHAIJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAHHUE TMEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
ONMMCHIBATh M XapakTepus3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoir cuctemsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTAaBY YUYacTBYIOUIMX B PEAKLUHU BEILIECTB, MO TEMJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJII0 XMMUYECKOT'0 JIEMEHTa 1o (hopMyJie COEIMHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — JUJI1 M3Y4YEHUs CBOMCTB BEILIECTB M XMMHUYECKUX PEAKLUU,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOImoJeHUe, U3MEpPEHHE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
0o0opyI0OBaHHWEM, a TAKXE IMpaBHJIaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y NPOBOJIUTh XMMHUUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U JIPYTHUE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKHX MOHITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIIOBOM 3(PEKT peakluu, MOJIb, MOJSIPHBIN 00BEM, PacTBOP, ANIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAaHOBJIICHHE, aJJIOTPONHus, amM(pOTepHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemeTka, KOppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XHUMHYECKUX TMOHATHUM U MPUMEHATH ITH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHHS (OpMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopMmyne, xapakTep Cpelasl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIich [lepuogunyeckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHas mnoxarpymma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01iee YUCIO IEKTPOHOB U paclpe/iesIeHre UX 0 IEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIacCu(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKHE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, IOATBEPXK/1as ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE M COKpAIIEHHBIC YPAaBHEHUS peakiuii HOHHOTO OOMEHa, YpaBHEHHs peakiui,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHMS, BO3MOMKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON pPEeaKIlny;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEMICCTB (AMMHAKa M YTIIEKHUCIIOTO ra3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPa3JIMYHBIX BELIECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOIUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCUA-UOHBI, KATHOHBI aMMOHHS W HWOHBI HM3YYECHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHMs] CBOMCTB BEIECTB M XMMHMUYECKHUX DPEAKIMM, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lousarue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPTaHMYECKUX COCTMHECHUIA https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKHX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aTomMa
XuMHUecKasi CBSI3b.
3.2 OKUCIUTENBHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837¢c
BOCCTAHOBHTCIIbHBIC PCAKIINHU
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyonenue 3HaHUN Bbu6mmoteka [JOK
1.1 6 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 5 bu6mmoteka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 10 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 22
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 5 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
N s :
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| onememos VAspynms. Ason gocgop i | 9 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
24| snemenros Narpyms: Yeneponn 11 1 p  BumorellOK
' ) PYTIEL poA https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
HWroro no pazneny 33



https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 06 i 5 bubmuorexa [JOK
| S TR R https://m.edso0.ru/7f41a636
3.2 B i 18 bubmuorexa [JOK
: QKHEHIINE METaJUThI U KX COSAMHEHUS st/ oS00, /7413636
Hroro mo pazueny 23
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B 3 bubmmoreka [JOK
. CIICCTBA U MAaTCPHAJIbI B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
P 4 bubanorexa [JOK
PR https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 85
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

I".E.Pym3utuc, ®.I'. Oenpaman Xumus 9 knace. YueOHUK i1 00111e00pa30BaTeNbHBIX

opranusanuii. Mocksa «IIpocsemenue» 2021

METOINYECKHUE MATEPHAJIBI U1 YUUTEJIA
e (COopHnuk 3ama4 o xumuu. 8-9 kiaccel. K yueonukam I'.E. Pynsutuca, @.I'.
denpamana.
e Panenkmii A.M. Xumus: muaakTiaaeckuii Matepuan 8-9 kir./ A.M. Pagenkuid. .- M.:
IIpoceemienne

e T'apa H.H. Xumus. Ypoku: 9 ki / H.H. I'apa.- M. IIpocsemienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmmoreka [{TOK https://m.edsoo.ru/
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