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MNOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma Mo XMMHHM Ha YPOBHE OCHOBHOI'O OOINEro 0Opa30oBaHMs COCTABJICHA HAa OCHOBE TPEOOBAHMH K pe3y/bTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero oOpazoBanus, npeacraBieHHbIXx B DI'OC 00O, a Takke Ha ocHOBE (perepanbHOM
paboueil mporpaMMbl BOCIIUTAHKS U C YIETOM KOHIEHIIMUA MPENoaBaHus YUeOHOTO mpeaMeTa « XUMHs» B 00pa3oBaTeIbHBIX OpraHU3aIlUsiX
Poccuiickoit deneparumu.

[Tporpamma o xumuu AaéT MPEACTABICHUE O IEIIAX, OOIICH CTpaTeruu 00YUYCHHUs, BOCIIUTAHUS U PA3BUTHS O0YJAIONIMXCS CPEICTBAMHU
y4eOHOTO TMpeaMeTa, YCTaHaBIMBACT O0S3aTCNbHOE IMPEAMETHOE COACp)KaHWE, NpPeAyCMAaTPHBACT pACHpECICHHE €ro o KiaccaM H
CTPYKTYpPUPOBAaHUE MO pasjeliaM W TeMaM HporpaMMbl O XHMHUH, OINPEICNseT KOJIUYSCTBEHHBIC W KAUECTBCHHBIC XapaKTEPUCTUKU
COJICpKaHUs, PEKOMEHIYEMYIO TOCICIOBATEIBHOCTh M3YYCHUSI XHUMHUHU C YYETOM MEKIPEAMETHBIX U BHYTPHUIIPSIMETHBIX CBS3CH, JIOTUKU
y4eOHOT0 MpPOIecca, BO3PACTHBIX OCOOCHHOCTEH OOYYarolUXCs, ONpEICIsSeT BO3MOXKHOCTH IMpEaMeTa s pealu3alid TPeOOBaHUN K
pe3yabTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTeIbHOH MpPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPeOOBaHUN K
pe3ysibTataM OOYYeHHST XHMHUH Ha YpOBHE IIeJied HW3YyYeHHWs MpeIMeTa W OCHOBHBIX BHUIOB Y4YeOHO-IIO3HABATEIBHOW JIEATEIILHOCTH

00y4aromerocst o OCBOCHUIO y4EOHOTO COZIEePIKAHMA.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJJMETA «XUMUS»

3HaHuEe XMMHUU CIY)KUT OCHOBOM i1 (hOpMUPOBAHMSI MHUPOBO33pEHUS 00yHarOIEerocsi, ero NpeAcTaBIeHnii 0 MaTepHaIbHOM €TUHCTBE
MHpa, BAXKHYIO pOJIb UTPAIOT (popMUpYyeMble XUMHUEH MPeICTaBIEHU O B3aUMOIIPEBPAILCHUAX SHEPTHH U 00 SBOJIIOIUH BELIECTB B IPUPOJIE, O
NyTAX pelIeHUs TI00albHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYECKOM, MUIIEBONH U 3KOJIOTHYECKOU
0€30MacHOCTH, TPOOIJIEM 3/IpaBOOXPaHEHUSI.

N3yuyenue xumuu:

CIOCOOCTBYET peau3aliil BO3MOXKHOCTEH JJIsi CaMOpa3BUTHUS M (POPMUPOBAHUS KYJIbTYPHI JIMYHOCTH, €€ 00me u (QyHKIIMOHAIBHON

IPaMOTHOCTH;



BHOCHUT BKJaJ B (pOPMHpPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH OOydarolIUMXcCsi, HABBIKOB UX CAMOCTOATEIbHOW yueOHOU
JeSITeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEA0BATEILCKUX YMEHHM, HEOOXOJMMBIX KaK B MOBCEIHEBHON JKU3HU, TaK U B MPOPECCHOHATLHON
JESITENIbHOCTH;

3HAKOMUT CO CIeUU(UKONH HAy4YHOTO MBIILICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO B3IUIAJa HAa E€IUHCTBO IPUPOJBI U YEIIOBEKa,
SBJISIETCS] OTBETCTBEHHBIM 3TAlloM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOUM IPaMOTHOCTH 00yUaIOLIUXCS;

COcOOCTBYEeT (POPMHUPOBAHUIO IIECHHOCTHOTO OTHOUICHUSI K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOM
BKJIQJI B DKOJIOTHUECKOE 00pa30BaHUE 00YyJaIOIINXCS.

JlanHble HampaBlieHUsT B OOyYeHUM XHMHHM OOecleuuBaroTcs crneuudukoil copepxaHus y4yeOHOro MpeaMeTa, KOTOPBIN SBISETCS
MeAarorn4ecky alaTUPOBAHHBIM OTpaXeHHEM 0a30BOI HAYKM XMMHH Ha ONPeIeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUS OPUEHTUPOBAH HAa OCBOEHHE OOYYarOIIMMMCS CUCTEMbI IEPBOHAYAIBHBIX
HOHSTUNA XUMHH, OCHOB HEOPIraHUYECKON XUMHUHU U HEKOTOPBIX OT/IEIbHBIX 3HAUMMBIX OHSITUNH OPraHMYECKON XUMUHU.

CrpykTypa cozepkaHUsl NMpOrpaMMbl MO XUMHMU C(HOPMHpPOBaHA Ha OCHOBE CHUCTEMHOro mojaxoaa k e€ umsyuenuro. Cojep:kaHue
CKJIaJIbIBAETCSI U3 CUCTEMbI MOHATHH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUH O XMMUYECKOH peakiuu. O6e 3TH CUCTEMBbI
CTPYKTYPHO OpPraHU30BaHbI [0 MPUHIUITY OCIEA0BATENIbHOIO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKUX MPECTABICHUN pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnonnueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMH;

— Y4YEHHSI O CTPOCHMH aTOMa U XMMHYECKOH CBSI3U;

— MpeACTaBIEHUN 00 ANIEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pAacCMaTPUBAIOTCS Ha OCHOBE OHMIHMPUYECKH IMOJYYEHHBIX M OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS
MOCJIEI0BATENBHO OT OJJHOT'O YPOBHS K JPYrOMY, BHIMONHAA (YHKIUU OOBSCHEHHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHME TpOorpaMMbl M0 XMMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHUS O XMMHUYECKOW COCTaBISIOUIEH HaydHON KapTHUHBI

MUpa B JIOTUKE €€ CHCTEMHOW IPUPOJIbl, IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHHUIO M METOJaM IO3HaHHsS B Hayke. M3yueHue xumuu



MPOUCXOAUT C TPHUBJICYCHHEM 3HAHMK M3 paHee M3YYCHHBIX y4eOHBIX mpeaMeToB: «OKpyxaromuid mupy», «buosorus. 5—7 kimaccel» u
«®uznka. 7 Kiaccy.

[Ipu n3ydeHUU XUMHH MPOUCXOAUT (HOPMHUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
MIPAKTUYECKON JEATEIHHOCTH YEIOBEKa M KaK OJHOTO W3 KOMIIOHGHTOB MHPOBOW KyJbTYyphl. 3ajlada ydyeOHOTO NpeIMeTa COCTOUT B
(GOpMHUPOBAHUKM CHUCTEMBbl XHMHUYECKMX 3HAHMM — BAXKHEUIIHUX (PAKTOB, MOHATHH, 3aKOHOB W TEOPETHUYCCKUX TOJOKECHHH, TOCTYIHBIX
000011IeHNT MHUPOBO33PEHYECKOTO XapaKTepa, si3plka HAyKH, B MPHOOMICHHMM K HAyYHBIM METOJaM IO3HAHUS MPH U3YYCHHH BEIIECTB U
XUMHAYECKHX PEaKuuid, B (OPMHUPOBAHWUU M PA3BUTHH IO3HABATEIHHBIX YMEHHUH M MX NPUMEHEHHH B y4eOHO-TIO3HABaTENbHOW M y4eOHO-

HCCIIEOBATEIbCKOM ACATCIIbHOCTH, OCBOCHHUU ITPABUJI 0e30macHoro O6paH_ICHI/I$I C BEIIECTBAMHM B ITIOBCEHEBHOM JKU3HU.

HEJA U3YYEHUS YYEBHOI'O ITIPEAMETA «XUMMUSI»
[Tpu n3yueHnH XMMHUU Ha YPOBHE OCHOBHOT'O O0IIIET0 00pa30BaHUs Ba)KHOE 3HAYCHHUE IPUOOPEITH TaKue IEJH, KaK:

— (opmHupoBaHUE HHTEIIEKTYallbHO PAa3BUTOM JHMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY
MPUHSITUIO PEIICHU, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

— HaNpaBJIEHHOCTh 00Y4YEHHs Ha CHCTEMAaTHYECKOe MpUOOIIeHNEe 00yJarolMXcsl K CaMOCTOSITEIbHOM MMO3HABATEIbHON NEATENIbHOCTH,
Hay4HBIM METO/IaM MO3HaHUs, (POPMHUPYIOIIUM MOTHUBAILIMIO U Pa3BUTHE CITIOCOOHOCTEHN K XUMUU;

— oOecreyeHne YCJIOBH, CMOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMUCS ONbITa Pa3HOOOpPa3HOW NEATEIBHOCTH, TO3HAHUA H
CaMOITIO3HAHUs, KJIFOYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIIMH ), UMEIOIUX YHUBEPCATbHOE 3HAYCHHE JIsl PA3TUYHBIX BUJIOB JI€ATEIHHOCTH;

— (opmupoBanue oOmeld (QyHKITMOHAIBPHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHATH M OIICHUBATH
SIBJICHHSI OKPYXKAIOIIEr0 MHpA, WUCIOIb3Ys 3HAHHUS W OMBIT, TMOJYYCHHBIC NMPU W3YYCHUW XUMHUHU, TIPUMEHATh WX TPH pPEHIeHUH MpoOJeM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opmupoBanue y oOydaroumxcs TYMaHHUCTHUYECKHX OTHOIIEHHWH, MOHMMAaHUS LEHHOCTH XWMHUYECKUX 3HAaHUU ISl BBIPAOOTKH
9KOJIOTHYECKH I1eJIeCO00pa3HOro MOBeNeHUsI B OBITY U TPYHOBOM IEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOErO 370POBbSl U OKpYKarollen

MIPUPOJTHOM CpE.IbI;



— Pa3sBUTUC MOTHBaLlUN K o6yquI/1}0, CIIOCOOHOCTEN K CaAMOKOHTPOJIO 1 CaMOBOCIIMTAHUIO Ha OCHOBC YCBOCHM: O6H.I€LI€J'IOB6LIGCKI/IX

[IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MPO(WIIS U HANIPABICHHOCTH JalbHEHIIIET0 00ydeHusl.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIJIAHE
OOwiee 4yMca0 4acoB, OTBEAEHHBIX JJIS M3YYEHUS XUMHM Ha YPOBHE OCHOBHOro oOmiero o0pas3oBaHus, cocTaBiseT 136 uyacoB: B 8

KJacce — 68 yacoB (2 yaca B Heneno), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEP)KAHUE OBYYEHUA

BemecTBo M XMMH4YecKasi peakius

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema xumuueckux 3nemMeHToB 1. M. MenaeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBONCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX MEPUOOB, KAIMs, KaJIbIUI U UX COCAUHEHUN B COOTBETCTBUHU C IOJIOKEHUEM
aneMeHToB B lleproanyeckoit cucteMe u CTpOEHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJIBI XUMHUYECKOM CBsI3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIA
KPUCTAJUTMYECKOW PEIIETKU U BUJIa XUMUYCCKOM CBSI3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEUIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KIaccam
HEOPTraHWYECKUX COCAMHECHHM, TeHETUYECKas CBSI3b HEOPTAHMYECKUX BEIIECTB.

Krnaccupukanus XUMHUYECKUX PEAKIUN M0 pa3IMYHBIM IMpH3HAKaM (10 YUCIY W COCTaBY YYAaCTBYIONIMX B PEaKIMH BEIIECTB, IO
TeIIoBOMY 3¢ (}eKTy, 0 U3MEHEHHIO CTETIeHEH OKUCIIEHUS XUMHUYECKHX JJIEMEHTOB, M0 OOPaTUMOCTH, 10 yYaCTHIO KaTanu3aTopa). JDK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTue o ckopocTu xUMHUYeckor peakuuu. [loHsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [[oHsATHE 0 TOMOTEHHBIX
U reTeporeHHbIx peaknusx. [lonarue o karamuse. [loHaTHe 0 XMMHUYECKOM paBHOBecHU. DAKTOPHI, BIUAIONIME HA CKOPOCTh XMMHUUYECKOU
pEaKIMK U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCINTENFHO-BOCCTAHOBUTEIBHBIE PEAKINH, SJIEKTPOHHBIA OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBieHue
YpaBHEHUN OKUCIUTEIHHO--BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCIIOIH30BAHUEM METO/a SJIEKTPOHHOTO OaaHca.

Teopus AMEKTPOTUTHIECKON TUCCOIUAIINN. DIEKTPOIUTHI U HEDNIEKTPOIHUTHl. KaTnoHBI, aHMOHBI. MeXaHU3M JTMCCOIAIINN BEIIECTB C
pa3IMYHBIMY BHJIAMU XUMUYECKOU cBsi3u. CTeneHp aucconnanuu. CUabHbIE U cladble 2IEKTPOIUTHIL.

Peakunu noHHOro 0OMeHa. YCIIOBUS MPOTEKAHUS PEaKIMii MOHHOTO 0OMEeHa, TOJHbIC U COKPAIIEHHBIC MOHHBIE YPaBHEHUS PEaKIIHiA.
CBolicTBa KHCJIOT, OCHOBaHHUI M coJiell B CBETE MpeACTaBICHHUN 00 3J1eKTpoiuTHYecKo aucconuanui. KadyecTBeHHbIE peaklMd HA HOHBI.

[TonsTHE O TUIPONIH3E CONEN.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJESIMH KPHCTALUTMYECKUX PEHIETOK HEOPTaHMYECKHUX BEIIECTB — METAIJIOB M HEMeTauloB (Tpadura U anmasa),
CJIO’KHBIX BEIIECTB (XJIOpUIa HATPHA), HCCIECIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEakIMM OT BO3JEHCTBHSA pa3inYHbIX (HaKTOpPOB,
UCCIICIOBAaHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IpoOliecca AUCCOLMALMM KHUCIIOT, Ienodel U cojied (BO3MOXHO HCIIOJIb30BaHHE
BUJIEO MAaTepHasoB), MPOBEICHHE ONBITOB, WIOCTPUPYIOIIMX NPU3HAKU IPOTEKAHUS peakUuil MOHHOro obMeHa (oOpa3oBaHUE OcCajKa,
BBIJICJIEHUE Ta3a, 00pa30BaHUE BObI), OMBITOB, MILTIOCTPUPYIOIIUX MPUMEPBI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEeaKLni (TOpeHne, peakiuu
pa3ioKeHusi, COEIMHEHUs), pAaCllO3HABaHWE HEOPraHMYECKUX BELIECTB C IIOMOIIbI0O KayeCTBEHHBIX pEAaKLMi Ha HOHBI, pELIECHHUE
9KCIIEPUMEHTAIBHBIX 3aa4.

Hemerayuibl 1 MX cOeJHHEHHA

OOmiast xapakTepucTika rajnoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTeNeHU okucieHus. CTpoeHne U (Pu3MUecKue
CBOICTBa IPOCTBIX BEIIECTB — TaJOr€HOB. XMMHUYECKHE CBOICTBA Ha MpUMEpe XJopa (B3aUMOJEHCTBUE C METAJUIAMM, HEMETAJUIAMH,
miesouamu). Xsoposonopon. CoisiHas KUCIIOTa, XUMUYECKHE CBOWCTBA, MOJIy4€HUE, IpUMEHeHue. JlelicTBue Xjopa M XJOpOBOJOpOJa Ha
OpraHM3M 4YejioBeka. BakHeNIne XI0pUabl U UX HAXO0KJIEHHUE B IIPUPOJE.

Obmas xapakrepuctuka 3yeMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHble cTeneHH okucieHus. CTpoeHue u
¢u3nyeckue CBOWMCTBAa MPOCTBIX BEIIECTB — KUCJIOPOJA U cepbl. AJJIOTPONHbIE MOAU(PUKALNUN KHUCIOPOJA M cepbl. XMMHUYECKHE CBOMCTBA
ceprl. CepoBOAOPOA, CTpOEHHUE, (PU3NUECKUE U XUMHUYecKHe cBoWCTBa. OKCHIBI Cepbl KakK IMPeICTaBUTENM KUCIOTHBIX OKCUaoB. CepHas
KHCIIO0Ta, (U3NYECKHe M XMMHYECKHe CBOWcTBa (0OIIMe Kak MpPEeJCTaBUTENs Kiacca KUCIOT U creruduueckue). XUMUYECKUE peakluu,
JeKallie B OCHOBE IPOMBIIIIEHHOIO crocoda MOoJydeHHs cepHOM KucioThl. [IpumeHeHue cepHoil KHCIOTbl. CoOIM CEpHOW KHUCIIOTHI,
KayecTBeHHasl peakius Ha cyinbdar-uoH. Haxoxnenue cepbl U €€ cOeUHEHHN B MpHpojae. XUMUYECKOE 3arpsA3HEHHE OKpYKarolleh cpeibl
COEMHEHUSIMH cepbl (KUCIOTHBIE TOKAM, 3arpsi3HEHHE BO3AyXa U BOAOEMOB), CITIOCOOBI €r0 MPEA0TBPALICHHUS.

OOmast xapakrepucThka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOECHHS aTOMOB, XapaKTepHbIe CTENEHH OKHUCIEHHs. A30T,
pacnpocTpaHeHue B npupoje, hpusndeckue U XuMuueckue ceoictBa. Kpyrosopor azora B npupoze. AMMHAaK, ero pu3ndeckue 1 XuMHU4ECKHe

CBOICTBa, mosydyeHue u npuMeHenue. Comu aMMOHUS, UX (U3NYECKUE U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHass peakiusi Ha



MOHbl aMMOHUS. A30THasi KUCIIOTa, €€ moiydyeHue, GuU3NYecKue M XHUMHUYECKHEe CBOWCTBa (00IIME Kak IMpeACTaBUTENs Kiacca KHUCIOT U
cnenuduyeckue). Vcmonp3oBaHWe HUTPATOB M COJEH aMMOHHS B KadeCTBE MUHEPAIBHBIX YHAOOpeHUU. XWMHUYECKOE 3arpsi3HEeHUE
OKpYKalolled Cpeapl COCAMHEHUSMH a30Ta (KHUCIOTHBIE [OKIH, 3arps3HEHHE BO31yXa, MOYBBI U BOMOEMOB). Docdop, auIOTPOINHBIE
moaudukanuu docdopa, pusnyeckue n xumuueckue cpoiictBa. Oxcun dochopa (V) u dochopHas kuciaora, GU3NIECKUEC U XUMUUYECKHE
CBOIiCcTBa, monyuenue. McnonaszoBanue ¢pocdaroB B kayecTBe MUHEPAIIbHBIX YI0OpEHUI.

OOmas xapakrepuctuka 31eMeHToB IVA-rpynmel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIE CTETEHU OKUCICHUS. YTIEpOs,
AUTOTPOITHBIE MOAU(DHUKAIMK, PACIPOCTPAHEHHUE B MPUPOJE, PU3NUSCKUE W XUMHUYECKHE cBocTBa. AncopoOius. Kpyrosopor yriiepona B
npupone. Okcunapl yriepona, ux (U3MUECKHe U XUMUYECKHME CBOMCTBA, JCWCTBHE HA JKUBBIE OpPraHU3MBbI, MOJY4YEHHE M MPUMEHEHUE.
DKojorudeckue MpoOieMbl, CBsi3aHHBIE ¢ okcuaoMm yriepona (IV), rumoresa rio0anbHOrO MOTEIUIEHHS KIIMMaTa, MAapHUKOBBIA 3¢ (EeKT.
VYronpHas KucaoTa U €€ coid, uX (PU3NYECKHe W XMMHUYECKHE CBOWCTBA, MOJIyueHHE M NpuMeHeHne. KaduecTBeHHas peakius Ha KapOOHAT-
noHsbl. Mcronp30Banue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH M CEIHCKOM XO3SHCTBE.

[lepBoHayanbHble TOHATHS OO0 OpPraHMYECKHUX BEIIECTBaX KaK O COEIMHEHUSX yriepoja (MeTaH, 5TaH, ATHIIEH, alleTHIIeH, ATaHO,
TJIMLEPUH, YKCYCHash KUcioTa). [IpupoaHbie UCTOYHHKHU YTIEBOAOPOAOB (Yroib, MPUPOAHBINA ra3, HE(Th), MPOIYKTH UX NepepaboTKu
(OeH3uH), UX poJib B OBITY W MPOMBINIIEHHOCTH. [IoHSITHE 0O OMOTOTHYECKHN Ba)XHBIX BEIIECTBAX: JKUpax, OeJKaxX, YriieBoJax — U UX POJH B
KU3HH YelloBeka. MarepraibHOe eIMHCTBO OPTaHMUECKUX U HEOPTaHMYECKHX COSTMHEHHM.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBa, MojiydeHwe u mnpuMeHeHue. CoenuHeHHsS KpeMHHS B mpupoje. OOmue
npenctaBieHust 06 oxcuae kpemuus (1V) u kpemuueBoi kucnore. CUIMKATHI, UX HCIONB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BaxHeiimume
CTPOWTENBbHBIC MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, xene300eToH. [Ipobiembl 0e30macHOr0 WMCIONB30BaHUS CTPOUTEIHHBIX
MaTepHajoB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00paslioB HEOPTaHMUECKUX BEIIECTB, CBONCTB COJSHOUW KHCIIOTHI, MTPOBEICHUE KaYECTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U
HaOJIF0/IeHNE TIPU3HAKOB WX MPOTEKAHMUSI, OTBITHI, OTpakatomre Gu3ndecKre 1 XMMUIEeCKHAe CBOWCTBA TAJIOTEHOB U UX COCMHEHUH (BO3MOKHO

WCITOJIb30BaHNUE BHUICOMATEPHUATIOB), O3HAKOMJICHHE C oOOpasllaMH XJIOPHAOB (TaJOTCHHIIOB), O3HAKOMJICHHE C oOpaslaMu cepbl U &



COCIUHEHUSMHU (BO3MOXKHO HCIOJB30BaHUE BHAEOMATEpUANIOB), HaONIOJCHHE IIpolecca OOYIrJIMBaHUSA caxapa TMOJ JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI, M3yYeHNE XMMUYECKUX CBOIMCTB pa30aBlIeHHON CEPHOM KUCIOTHI, IPOBECHUE KAYECTBEHHOW PEaKIiH
Ha cynb(]ar-uoH U HaONMIOIEHUE MPU3HAKA €€ MPOTEKaHWs, O3HAKOMJICHHE C (DM3MYECKHMMH CBOWMCTBaMHU a30Ta, Gocdopa M UX coenUHEHUN
(BO3MOXHO HMCMOJb30BAaHUE BUJIEOMATEPHANIOB), 0Opa3amMu a30THBIX U (GocPOpHBIX ynoOpeHuil, mosydyeHue, coOupaHue, paclio3HaBaHUE U
U3y4eHUE CBOICTB aMMHaKa, MPOBEJACHUE KaueCTBEHHBIX pPeakIiil Ha HOH aMMOHHUS U QochaT-uOH U U3ydyeHUE MPU3HAKOB MX MPOTEKAHUS,
B3aUMOJICCTBUE KOHIEHTPUPOBAHHOMW a30THOM KHUCJIOTHI C MeIbI0 (BO3MOKHO MCIOJB30BAaHUE BUICOMATEPUATIOB), HM3yUCHHUE MOjeIeh
KPUCTALIMYECKHUX PEIIETOK anMasa, rpaduTa, QysuiepeHa, 03HaKOMIICHHE C TIPOIIECCOM afcOpPOIMK PACTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM
yraéM M yCTPOMCTBOM MPOTHBOrasa, MOJydeHHe, cOoOMpaHHe, pPAclio3HAaBaHWE M H3Y4YCHHE CBOICTB YIJIEKHCIOTO Ta3a, IpPOBEICHHE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U M3yYEHUE MPHU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHUE C MPOIYKIUEH CHUIMKATHON
MIPOMBIIUIEHHOCTH, PEIIEHUE SIKCIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BakHelme HeMeTaJUTbl U UX COEAMHEHHUS».

MeTaiibl M UX COeAMHEHUS

OO0mas xapakTepucTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUM MX MOJOXKeHUs B [lepuonnyeckoil cucteMe XUMHUYECKIX
snemenToB JI. 1. MenpeneeBa u ctpoenust atoMmoB. CTpoeHHE METAJIOB. MeTainyeckast CBA3b U METAJUIMYECKash KpUCTAIIMYECKasl pelIETKa.
DIEKTPOXUMUYECCKUN Pl HAPsDKEHUN MeTauioB. Pu3nueckue U XUMHYECKHE CBOMCTBA MeTauioB. OOmue crnocoObl MOJYyYeHHs] METAIUIOB.
[lonsTHE O KOpPpO3MM METAJIIOB, OCHOBHBIE CIOCOOBI 3alIUTBHI MX OT KOppo3uH. CaBbl (CTallb, YyTyH, JIOPAJIOMMHMNA, OpOH3a) U MX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[llenounble MeTauibl: nosokeHue B Ilepuoanueckoit cucreme xumuyeckux aneMeHToB JI. M. MenneneeBa, cTpoeHMe X aTOMOB,
HaxoXJieHne B mpupoje. Ou3nueckne W XMMHUUYECKHE CBOWMCTBA (Ha mpuMepe HaTpus W Kaiusi). OKCHUIbI M TUAPOKCHABI HATPHUS M Kajusl.
[IprMeHeHre MEeT0YHBIX METAIUIOB U MX COCIMHEHUN.

[[lenoyHo3eMenpHbIE METAUIBI MAarHuid M KaJbLUK: nosiokeHue B Ilepronnueckod cucremMe XUMHUYECKHX 3iemeHToB J[. U.
MenzeneeBa, CTpOEHHME HMX aTOMOB, HaXOXJeHHWE B Ipupoac. PuU3MUECKMEe M XMMUYECKHE CBOMCTBA MAarHus M Kajplus. Baxueiine

COCTMHEHUS KaNbIUs (OKCUI, TUIPOKCH]I, COJH). JKECTKOCTH BOJIBI M CTIOCOOBI €€ YCTpaHEHHSI.



AmomunHuil: nonoxenue B llepuonnueckoit cucteme xumudeckux sineMeHToB [[. M. MenneneeBa, cTpoeHHe aroma, HaXOXKICHUE B
npupoze. PU3nuecKue U XMMUYECKHE CBOMCTBA aTIOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCUAA U TUAPOKCH]IA ATTFOMUHHSL.

Kenezo: monmoxenue B Ilepuonnueckor cucreMe xumuyeckux anemMeHtoB J[. M. MenpneneeBa, CTpoeHHE aroMa, HaxXOXKIACHUE B
npupoae. Puzndeckue U XUMMUYECKHe CBOMCTBA skene3za. Okcunbl, ruapokcuabl u conu skeneza (1) u xenesa (I11), ux cocras, cBoiicTBa u
MOJTyYeHHUeE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMl METAJJIOB U CIUIaBOB, UX (PU3MUECKMMM CBOMCTBAMH, U3yYEHHE PE3YJbTAaTOB KOPPO3UU METAIOB
(BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPUAIOB), OCOOEHHOCTEW B3aMMOJCIHCTBUS OKCHAA Kalbllsd W HATPUS C BOJOW (BO3MOXKHO
UCIIONIb30BaHUE BHUIEOMATEpUalIOB), HCCIEIOBAHME CBONCTB JKECTKOM BOJBI, Ipollecca TOPEHUS JKejlne3a B KHUCIOpoAe (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), IPU3HAKOB IIPOTEKAHUsl KAUYECTBEHHbIX PEAKIMil Ha MOHBI: MarHus, Kaubliys, aIFOMUHMS, IUHKA, JKeJIe3a
(1) u xenesa (I1), mequ (11), HaOMOACHUE U OMHMCAHHE MPOIIECCOB OKPAIIUBAHUS TUIAMCHW MOHAMHU HATPHS, KIS U KalbLUs (BO3MOXHO
UCIIONIb30BAaHUE BHUAEOMATEpUaAOB), HCCIelOBaHHE aM(pOTEPHBIX CBOWCTB THUIAPOKCHIA AalIOMUHHUS W THUIPOKCHIA IIMHKA, pEIIeHUe
SKCHEPUMEHTAIBHBIX 33/]1a4 110 TeMe «BakHelme MeTaibl U KX COSAMHEHUS».

XuMHus U OKpyKamoLas cpeaa

BemecTBa 1 maTtepuansl B MOBCEAHEBHON >KM3HM delloBeKa. be3zomacHoe Mcronb30oBaHME BEIIECTB M XMMUYECKUX PEAKIMM B OBITY.
[lepBas moMoIIb MPU XUMUYECKUX 05KOTaX U OTPABIICHUSIX.

XUMHUECKOe 3arpsi3HEHUE OKpYy)Karolle cpens! (MpenenbHas AONMYCTHMas KOHLEHTpauus Bemects, aaiee — [I/IK). Ponb xumun B
PELICHUH YKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJTUMEPHBIE MaTEPHUAIbI).

Mesicnpeomemmunie céazu

Peanuzanusi MeXnpeaIMETHBIX CBA3€M NpuU HM3YYEeHHMM XMMHUM B 9 Kjacce OCYILECTBISETCS dYepe3 MCIOIb30BaHHE Kak OOIIMX

€CTCCTBCHHO-HAYYHBIX HOH?ITI/IfI, TaK U HOHHTHﬁ, ABJIIIOINUXCA CUCTEMHBIMU JIA OTACIBHBIX ITPEAMETOB €CTCCTBECHHO--HAYYHOI'O IIUKJIA.



OOmmue ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAYYHBINA (haKT, TMIIOTE3a, 3aKOH, TCOPHsl, aHAIN3, CHHTE3, KiIaccu(UKaIHs, IEPUOANIHOCTD,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITh, SIBJICHHE, TAPHUKOBBINA Y3PPEKT, TEXHOJIOTHS, MATCPUAITEI.

@dusuka: MaTepus, aToM, JJIEKTPOH, NIPOTOH, HEUTPOH, MOH, HYKJIU/, U30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps,
IIPOBOJHHMKH, TOJYIPOBOIHUKH, IUIIECKTPUKH, (OTOIIEMEHT, BEIICCTBO, TElO, 00BEM, arperaTHoe COCTOSHUE BEIIeCTBa, ras, pacTBOp,
PacTBOPUMOCTD, KPUCTAIIMYECKAs peniéTka, CIUIaBbl, (PU3NYCCKUE BEIMYMHBI, CIUHUIBI H3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, ouocdepa, IKOCUCTEMA, MUHEPATLHBIC YI0OPEHHUS, MUKPOIJIEMEHTHI, MAKPO3JIEMEHTHI, ITUTATCIHHBIC
BEILIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIbI, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMaeMbIe, TOILTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBbI OCBOEHUA IMTPOT'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs TOCTUTalOTCS B X0/€ OOyueHHUs XUMUU B €IMHCTBE
y4eOHOM W BOCIUTATENBbHOW JEATEIBHOCTH B COOTBETCTBUH C TPAJUIMOHHBIMH POCCUHCKAMH COLMOKYJIBTYPHBIMA M JTyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMHU, NMPHUHSATHIMUA B OOINECTBE MPABWJIAMH W HOPMaMH TOBEACHHUS MU CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOpa3BUTHUSA U COLIUATM3AIUHN 00yJarOIINXCS.

JIM4HOCTHBIE PE3yIBTAThl OTPAKAIOT TOTOBHOCTH 00YYAIOIIUXCS PYKOBOACTBOBATHCS CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIUN
Y pacUIMpPEHUE OIbITa EATEIbHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSIL:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBbTYPHOMY, MCTOPUYECKOMY M HAy4YHOMY HAcl€AWI0, IOHMMAaHUS 3HA4YCHUs
XMMHUYECKON HAyKH B YKU3HU COBPEMEHHOI'O OOIECTBa, CIIOCOOHOCTH BIAJETh JAOCTOBEPHOH MH(popMalnuel o0 MepefoBbIX JOCTUKEHUSAX U
OTKPBITHSX MUPOBOM M OTE€UECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMSA:

IIPEJICTABICHNS O COLMAIbHBIX HOPMax M MpaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHUI B KOJUIEKTHBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH
B OOILIECTBEHHO IIOJE3HOM, y4eOHO-MCCIeN0BaTEeNbCKOM, TBOPUYECKOW M JPYIMX BHIAX JESATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3zHOH
COBMECTHOM [1€ATEIbHOCTH IPHU BBIIOJHEHUN Y4eOHBIX, MMO3HABATENbHBIX 3a/lad, BBIMOJIHEHHMM XMMHYECKHUX SKCIEPUMEHTOB, CO3JaHHH
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIMOHMMAHUIO U B3aMMOIIOMOUIM B MpOIlecce 3TOM y4eOHOH 1edaTeabHOCTH, TOTOBHOCTH OLIEHUBATh

CBOE€ MOBEACHHE U MOCTYIIKHU CBOUX TOBapI/IIJ_ICﬁ C MO3UIIUN HPABCTBCHHBIX U MIPABOBBIX HOPM C y‘-IéTOM OCO3HAHHUS IMOCIEACTBUI IMOCTYIIKOB;,



3) HEHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33PEHUYECKUE IIPEICTABICHUS O BEUIECTBE U XUMUYECKOU PEaKIUU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH
U COCTAaBJISIOIIME OCHOBY JUISI MOHMMAaHUS CYITHOCTH HAayYyHOW KapTHUHBI MHpa, MPEICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
IIPUPOJIBI, B3aUMOCBSI35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3THX 3aKOHOMEPHOCTEN;

[I03HABATE/IbHbIE MOTHUBBI, HANIPABJICHHbIC HA IIOJIyY€HHE HOBBIX 3HAHMH IO XUMHH, HEOOXOIUMBbIE Ul OOBSICHEHUS HAOII0JaeMbIX
IPOIIECCOB U SIBIICHUH, MMO3HABATEIbHOM, MH()OPMAIIMOHHON U YNTATEIbCKOW KYJIBTYpBI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHONW PabOTHI ¢
y4eOHBIMU TEKCTAMU, CIIPABOYHOM JIUTEPATYpPOMl, JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMU HH(DOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHMI0 M I[O3HAHHUIO, JII0OO3HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTh K CaMOOOpa30BaHUIO, IPOEKTHOH MU
UCCIIEI0BATEIbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPAaBICHHOCTH U YPOBHS 00Y4YEHHUs B JajbHEHIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKM3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKM HA 30POBBIA 00pa3 >KM3HU, OCO3HAHHE
NOCJEACTBUM M HENPHUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHMs alKOroJis, HApKOTHKOB, KYpEeHHs), HEOOXOIUMOCTH COOJIIOJCHHS MpaBUil
0€30IacCHOCTH ITPU OOPALIEHUH C XUMUYECKHMMH BEIIECTBAMH B OBITY U peallbHON KU3HHU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpPEC K NPAaKTHUECKOMY M3y4YeHHUIO Mpodeccuili M Tpyda pa3IMUYHOIO pojAa, YBaXEHHE K TPYyAy U pe3yinbTraraM TpYyJOBOMH
NeSITeIbHOCTH, B TOM 4YMCJE€ Ha OCHOBE NMPHUMEHEHUS NPEJAMETHBIX 3HAHUHM MO0 XMMHH, OCO3HAHHBIA BBIOOP MHIUBHYyaJbHOH TPAaCKTOPHU
NPOJIOJDKEHHUsS 00pa30BaHUs € YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHHM, OOIIECTBEHHBIX MHTEPECOB U IMOTpeOHOCTEH,
yCIENHOM npodeccroHabHOM 1eATEeNbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPOPECCHOHATBHON CPEE;

6) 3K0JIOrHYecKoro BOCIUTAHMS

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOILEHHE K MPHUPOJE KaK MCTOYHHMKY XXM3HM Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHUS, IIOHUMaHUE
[IEHHOCTH 37I0pOBOr0 M 0e30MacHoro oopasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUECKOMY U ICUXHUYECKOMY 3]I0POBbIO,
OCO3HAaHHE LIEHHOCTHU COOJIOJEHUsSI MpaBWJl 0€30IacHOro IMOBEACHMs Mpu paboTe C BEIIeCTBAMHU, a TAaKXKE B CUTYalUAX, YIPOXKAIOIIHUX

3I0POBBIO U KU3HU JIIOJIEH;



CIOCOOHOCTH IPUMEHSTh 3HAHUSA, NOJy4aeMble NPU U3yYEHUHM XUMHH, JUIS PEIeHHs 3ajad, CBS3aHHBIX C OKpYXarolled MpUpoaHOi
CpeloH, JUIs TOBBIIEHUS YPOBHS SKOJOIMYECKOW KYJIbTYPBHI, OCO3HAaHUS IJIOOATBHOTO XapaKTepa KOJOTHYECKUX MpoOJIeM W MyTed HuX
peueHus ocpeACTBOM METOI0B XUMHHU, 3KOJIOTMYECKOT0 MBIIIIECHUs, YMEHUS PYKOBOJICTBOBAaTbCS UM B II03HABATEIbHOM, KOMMYHUKATUBHOU

1 COIMaJIbHOM IIPaKTUKE.

METAINIPEIMETHBIE PE3YJIbTATDI

B cocraBe MerarnpeIMETHBIX PE3yJIbTaTOB BBIAEISAIOT 3HAUYUMBIE /U1 (POPMHUPOBAHUS MUPOBO33PEHHS OOIIEHAYyUHbIE MOHATHUS (3aKOH,
Teopusi, IPUHLHUII, TUIIOTE3a, (PAKT, cucTeMa, MPOIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE UCIIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX
npeaMeTax M IMO3BOJSIOT HA OCHOBE 3HAHMN M3 3TUX HpeaMeToB (OPMHUPOBATH MPEACTABICHHE O LIEJIOCTHOW HAy4YHOH KapTHHE MHpa, U
YHUBEpCaJbHbIE y4yeOHBbIC JeicTBUs (TIO3HABaTeNbHBIC, KOMMYHHKATHBHBIC, DPETYJSATHBHBIC), KOTOpBIE O0ecreunBaoT (popMupoBaHUe
TOTOBHOCTHU K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIIECTBICHUIO YICOHOU EATeTbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS

ba3oBble JJjornueckue aeMcTBUs:

YMGHI/ISI HUCITIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIIJICHUA HpI/I OCBOCHHNHN 3HaHHI>'II paCKpI)IBaTI) CMBICJI XUMHUYCCKUX HOHSITI/Iﬁ (BI)IJIGJ'ISITI)
nux xapaKTepHHe HpI/ISHaKI/I, yCTaHaBJ'H/IBaTI) B3aMOCBS3b C I[pyFI/IMI/I HOH?[TI/IS[MI/I), HUCIIOJIB30BATh ITOHATUS OJI51 O6’I)SICH€HI/I$[ OTOCIIBHBIX q)aKT OB
U SIBTICHU, BBIOMPATh OCHOBAHUS U KPUTEPUU I KJIacCU(UKAIIMA XUMUUECKHUX BEIIECTB M XUMUYECKUX PeaKlui, yCTaHABINBATh MPUYHMHHO-
CJIEICTBEHHBIC CBS3H MEXKIy OOBEKTaMU M3YyU€HUs, CTPOUTH JIOTHYECKHE pacCykIeHus (MHIYKTUBHBIC, JeIYKTUBHBIC, M0 aHAIOTHH), AeNIaTh
BBIBOJbI U 3aKJIIFOUYCHHUS,

YMCHI/Ie HpI/IMeHHTB B npouecce IIO3HAHUS TITIOHATHUA (Hpe)IMeTHI)Ie 158 MeTaHpeI[MeTHBIe), CHUMBOJINYCCKHUC (3HaKOBBIe) MOJICIH,
UCTIONIb3YEMbIE B XHMHHU, MPeoOpa30oBBIBATh IIMPOKO MPUMEHSEMbIE B XUMHUU MOJICIbHBIC MPEACTABICHUS — XUMUYECKHH 3HAK (CHMBOI
JJIEMEHTa), XUMH4Yeckas (opMylia U ypaBHEHHE XMMHUYECKOH pEakiMu — MpH PElIeHUH Yy4eOHO-TIO3HABATENbHBIX 3a/lad, C YYETOM ITHUX

MOJCJIBbHBIX HpG}ICTaBHeHI/IfI BBIBJIITE W XapPaKTCPU30BATh CYHICCTBCHHBIC IPU3HAKHW H3Yy4YaCMBbIX 00BEKTOB — XHUMHYECKUX BCIIECTB U



XUMHYECKHX pEeaKUUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJACTBEHHBIE CBA3M W NMPOTHBOPEUHS B M3y4aeMbIX Ipoleccax U
ABJICHUSAX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B KAUECTBE OCHOBBI JJisi (POPMUPOBAHUS
TUIOTE3bI M0 IPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUM;

HpI/IO6peTeHI/IC OIIbITA IO IJIAHWUPOBAHUIO, OpraHru3alluid U IMPOBCACHHUIO YUCHUYCCKHUX 3KCIICPUMCHTOB, YMCHUC Ha6HIOIIaTB 3a X0J0M
npoIiecca, CaMOCTOSTEIbHO MPOTHO3UPOBATE €0 Pe3yibTaT, POPMYINPOBaTh 00OOIIEHNS W BBIBOBI 10 PE3ylIbTaTaM MPOBEAEHHOTO OIbITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O POAEIaHHO padoTe.

PabGora ¢ undopmaunmeii:

YMEHHE BBIOMpPATh, aHATU3UPOBATh M MHTEPIPETUPOBATH WHPOPMALIMIO PA3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS, MOTydyaeMylo U3
Pa3HBIX UCTOYHUKOB (HAYYHO-TIONYJISIpHAS JUTEPaTypa XUMHUECKOTO COAEp KaHuUs, CIIPaBOYHBIC TIOCOOMS, pecypchl MIHTepHeTa), KpUTHIECKU
OILICHUBATh MMPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE TIPUMEHSATh PAa3IMYHbIe METOJBI M 3aMpPOCHl MPU MOUCKE U 0TOOpe MH(OPMAILIUK M COOTBETCTBYIOIIUX TAaHHBIX, HEOOXOIUMBIX
IJIs1  BBIIIOJIHCHUS y‘~I€6HI>IX N TIO3HAaBATCJIBbHBIX 3aJa4 OHpeI[CJ'IéHHOFO THIIA, HpI/IO6peT€HI/I€ ompITa B 00JIaCTHM HCIIOJIb30BaHUS
I/IH(i)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHBIX TGXHOHOFHﬁ, OBJIAICHUC Ky.]'H;TypOfI AKTUBHOI'O HCIIOJB30BaHUA Pa3JINYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANbHYIO (opMy MpencTaBieHUs WHGOPMAIMU W WLTIOCTPUPOBATH pEIIaeMble 3a/ayll HECIOKHBIMHU
CXeMaMH, AuarpaMMaMu, ApyruMu GopMaMu rpaduki U UX KOMOWHAIUSMU;

yMEHHE WCIIONh30BaTh W aHAIM3WPOBATh B MpOIECCe y4eOHOM M MCCIIENOBATEIBCKON AEATEIHHOCTH HH(POPMAIMIO O BIIUSHUH
MIPOMBIIIUIEHHOCTH, CETBCKOTO X0351CTBAa U TPAHCIIOPTA HA COCTOSTHUE OKPY>KAIOIIEH TPUPOTHOM CPEIBI.

KoMMyHnKaTHBHBIEC yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHA:

yMEHHs 3a7aBaTh BOMPOCH (B Xoje aAwanmora W (WIM) TUCKYCCHM) TO CYIIECTBY 0OCYyXIaeMoil Tembl, (OpMyIHpPOBAaTh CBOU

MPEATOKEHUA OTHOCUTCIIBHO BBIITOJTHCHUA HpeHHO}KeHHOﬁ 3aJa4u,



YMEHHsI MPEACTABIIATh IMOJYYECHHBIC PE3YJIbTAThl [MO3HABATEIBHOW EATEILHOCTH B YCTHBIX M MHCbMCHHBIX TEKCTaX; JeJaTh
NPE3CHTAIMI0 PEe3yJIbTaTOB BBINOJHEHUS! XMMHUYECKOTO JKCIepUMeHTa (JIaDOpaTOpHOTO OIBITa, JIAOOPATOPHOW PabOThl MO HCCIICIOBAHUIO
CBOWCTB BEIIECTB, Y4COHOTO MIPOCKTA);

YMEHHsI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATEIbHOW U HCCIICAOBATEIILCKOW AEATSIBHOCTH TPH
pEelIeHUH BO3HHKAMOIIKMX MPOOJIEM Ha OCHOBE Y4&Ta OOIIMX MHTEPECOB M COTVIACOBAHMUS MO3UIHHA (00CYKIeH!US, 0OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMbI», KOOPJAUHAIIMS COBMECTHBIX JICHCTBUM, ONPECICHIE KPUTEPHUEB 0 OIICHKE KaueCTBA BHIMOJIHEHHON paOOThI M JPYyTHE).

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE IeiliCTBHA:

YMEHHE CAMOCTOSTEIBHO ONPEACATh IENH AESTSIbHOCTH, IIAHUPOBATh, OCYIICCTBIIATh, KOHTPOJIUPOBATH U IPH HEOOXOAMMOCTH
KOPPEKTUPOBATh CBOIO JEATCIBLHOCTh, BbIOMpaTh Hambojee 3(GQGEKTHBHBIE CHOCOOBI pEIICHHsS YYeOHBIX K IO3HABATCIbHBIX 3ajad,
CaMOCTOATCIIbBHO COCTAaBJIATH HJIM KOPPCKTHPOBATH Hpe[UIO)KCHHI)II\/JI AJIrOpUTM HeﬁCTBHﬁ IIpU BBIIIOJHCHUU 3a[[aHHI71 C y‘IéTOM MOJIYUCHUA
HOBBIX 3HaHHI 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX, OIICHUBATh COOTBETCTBHE IMOJIYYEHHOTO pe3yjbTaTa 3asBJICHHOW IICIH,

YMCHHCEC UCIIOJIB30BATh U AHAJIMU3UPOBATE KOHTCKCTHI, IIPCJIaracMbIC B YCJIOBUU 3aJIaHUM.

NPEJAMETHBIE PE3YJIbTATHI

B cocraBe mpeameTHBIX pe3yJabTAaTOB MO OCBOSHUIO 00s3aTEIBLHOTO COACpP)KAaHUS, YCTAaHOBJIECHHOTO JaHHOW (enepanbHOI paboueit
MPOrPaMMOii, BBIACISAIOT: OCBOCHHBIE OOYYAIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI JEeUCTBUM, creruduuecKkue sl MpeaMEeTHON
obnactu «XuUMHUs», BUIBI IEATEIHHOCTH IO MOJyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, MTPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3TMYHBIX
y4eOHBIX ¥ HOBBIX CHUTYaIIHIX.

K xon1my obydyenus B 9 kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE JOJKHBI OTpaxaTh C(OOPMHUPOBAHHOCTh y 00yUaIOLINXCS
YMEHHM:

® pacKphIBaTh CMBICI OCHOBHBIX XWMHYECKHX TOHATHA: XUMHYECKHI JJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, aHWOH, MPOCTOE
BEILECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEINIEHb OKUCIEHHUS, XMMHUYECKas peaklMsi, XUMHUYECKas CBS3b,

TETIOBON 3 (PEKT peaklnu, MOJb, MOJISIPHBI 00BbEM, PAaCTBOP, DICKTPOIUTHI, HEIJIEKTPOIUTHI, SICKTPOIUTHUECKAs AUCCOLUAIMS, PEaKIH



HMOHHOr0 00MeHa, KaTaJln3aTop, XMMHUUECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpaTUMbIE pPeaKIU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINHY,
OKHCITUTENb, BOCCTAaHOBUTENIb, OKHCJICHHWE W BOCCTAHOBJICHUE, AUIOTPONUsS, aM(pOTEpPHOCTb, XMMHUYECKasi CBs3b (KOBAJICHTHAs, HOHHAs,
METAJIJIMYECKast), KpUCTAINIMYECKasl pEelETKA, KOPpO3Us METaIOB, CIUIABbl, CKOPOCTb XMMHUYECKOM PpEaKLMH, IMPEAETIbHO JOIMYyCTUMAas
koHneHnTpauus [1JIK BemnecTna;

® JUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHMYECKUX IOHATHM M IPUMEHATH OTU IIOHATUSA IIPU OINKMCAHUM BEIIECTB U HX
MIPEBPAILICHUH;

® 1CII0JIB30BaTh XMMUUYECKYIO0 CUMBOJIMKY JJISi COCTaBIEHUs (POPMYJT BEIIECTB U YpPaBHEHUN XUMUYECKUX PEAKIIHA;

® ONpENEATh BAJECHTHOCTb U CTEIIEHb OKUCIEHUS XMMHYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAIUICKHOCTD
BEIIECTB K ONpeAEIEHHOMY KJaccy CO€QUHEHUMH 1o QopMynam, BHJI XUMHYECKOW CBSI3M (KOBaJEHTHas, MOHHAs, MeTaJulM4yecKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3aps]l MOHA [0 XMMUYECKOH (QopMmylie, XapakTep Cpelbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COEIUHEHUH,
THII KPUCTAIUIMYECKON peIETKA KOHKPETHOT'O BEILIECTBA;

e packpeiBaTh cMbica Ilepuommueckoro 3axona JI. M. MeHnneneeBa M JAEMOHCTpUPOBATh €ro IMOHMMAaHUE. OIUCHIBATH W
XapakTtepu3oBaTh TabauuHyto ¢opMy Illepuonnueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB: Pa3jinyaTh MOHATUS «JIaBHas noarpymnmna (A-
rpynmna)» u «noboyHas noarpymnmna (b-rpynmna)y», Manble 1 601bIINE TEPHOABI, COOTHOCUTH 0003HAYEHHUsI, KOTOPbIE UMEIOTCS B IEPUOANYECKOM
TabJMIe, C YUCIOBBIMU XapaKTEPUCTHKAMHM CTPOEHHUS aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB M 3apsl] spa, oOIlee YUCIO HJIEKTPOHOB U
pacrpesiesieHue UX MO DJIEKTPOHHBIM CIIOSM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JEMEHTOB U UX COEJUHEHUH B
Ipeesiax MajblX IEPUOJIOB U IJIaBHBIX MOATPYIN C YYETOM CTPOEHUS UX ATOMOB;

® KJIACCU(PHUIMPOBATH XMMUYECKHE 2JIEMEHThI, HEOPraHMUECKUE BEIIECTBA, XUMHUUECKUE PeaKLUH (10 YUCIY U COCTAaBY y4acTBYIOIIHUX
B PEAKIIMH BEILECTB, 10 TEIIOBOMY 3PQEKTY, 10 U3MEHEHUIO CTENIEHEeW OKUCICHNUS XUMUUECKHUX 3JIEMEHTOB);

® XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME U cleuuuuecKre XUMHUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPHKAAsS
ONMCaHUE IPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIN;

® COCTaBJIATh YPABHEHUS JJIEKTPOJIUTHYECKON TUCCOLUALMN KUCIIOT, IIEJI0YEN U COJIEH, ITOJIHBIE U COKPALIEHHbIE YPABHEHUS PEAKIIUN

MOHHOTO OOMEHa, YpaBHEHHMsI peaklui, MOATBEPKAAIOIINX CYIIIECTBOBAHNE T€HETUYECKON CBA3M MEXK/Yy BELIECTBAMH Pa3INYHbIX KJIACCOB;



® DPACKpBIBaTh CYIIHOCTh OKHCIIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMN TOCPEICTBOM COCTABJICHHS 3JEKTPOHHOTO OanaHca ITHX
peaKIuii;

® IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS, BOZMOKHOCTH IMPOTEKAHHUA XHMUYECKUX IpPEBpAIICHUN B
pa3IMYHBIX YCIOBUSIX;

® BBHIUUCISTH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacchl BEIIECTB, MAaCCOBYIO JIOJIF0 XMMHUYECKOIO 3JIE€MEHTa 1o Gopmyie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI [0 YPABHEHHIO XUMUYECKOM PEaKIuy;

e coOnroAaTh MpaBWiIa IMOJNB30BAHHMS XMMHUYECKOW MOCYIoi U JabopaTopHbIM 00OpyAOBaHHMEM, a TakKe MpaBuiia oOpalleHus ¢
BCIIECTBAMH B COOTBCTCTBHMH C HUHCTPYKOHUAMHU I10 BbIITOJHCHHIO J'Ia60paT0prIX XUMHYCCKUX OIBITOB II0 IIOJIYYCHUIO H C06I/IpaHI/IIO
ra3000pa3HBIX BEIISCTB (aMMHAKa M YTIIEKUCIIOTO Ta3a);

¢ [IPOBOJUTH PCAKLUH, IMOATBCPIKAAIOIINC Ka4eCTBEHHBI COCTaB PA3IMYHBIX BCIICCTB: pacClio3HaBaTb OIBITHBIM HYTCM xJjiopunma-,
Opomuna-, wommna-, kapOonar-, ¢ocdar-, cunmkar-, cyiab(ar-, THIAPOKCHI-HOHBI, KATHOHBI AaMMOHHUS M HWOHBI H3YyYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

® TPUMCHATH OCHOBHBIC OIEPAIlMH MBICIIUTEIBPHON JIEATSIBHOCTH — aHAM3 W CHHTE3, CpaBHEHHE, 0000IIeHNE, CHCTeMAaTH3aINIO,
BBISIBJICHHE MPUYMHHO-CIIEACTBEHHBIX CBSI3€W — JUIS M3yYEHUS CBOICTB BEIIECTB M XMMHUYECKUX PEaKIHid, eCTECTBEHHO-HAY4HbIE METOIbI

IIO3HAHUS — Ha6J'IIOI[eHI/IC, HU3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT (peaJ’IBHLIﬁ u MBICHGHHLIﬁ).



TEMATHYECKOE INTAHUPOBAHHUE

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/
NMPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[ToBTOpenue ONeHre 3HaHUM
11 BTOPCHHE 1 YIIYOICHHE SHatHH 5 bu6nmmoteka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JiesioB Kypca 8§ Kiiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
1.2 5 P 4 Bu6muotexa LIOK https://m.edsoo.ru/7f41a636
peakuuii
DJICKTPOTUTHYECKAS TUCCOIHAIINS.
1.3 P g Hat 8 bubnuoreka IIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIH B PACTBOPax
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.1 B P P 4 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
aneMeHTOB VIIA-rpynmnsl. ["anorenst
OO0m1as XxapakTepuCTUKa XUMHUUECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubnnoreka [HOK https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 anemMeHToB VA-rpynisl. A30t, pochop u 7 bu6muoteka LIOK https://m.edsoo.ru/7f41a636
WX COCJIMHCHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 bubmuoteka LIOK https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCANHECHUS
Hroro 1o pasneny 25

Pa3zgen 3. MeTaJIbI M X COCIUHEHU ST



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

3.1 OO01111e CBOMCTBAa METAIIIOB 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxkueiire Metauibl 1 UX COSIUHEHUSI 16 bu6nmmoteka LIOK https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4. Xumus 1 OKpysKaomas cpeaa
4.1 S:JEZ:{T R 3 bu6nmoteka LIOK https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PeszepBHOe Bpems 3 bubnnoreka [{OK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

KoanyecTBo 4acosB

Ne n/m Tema ypoka Jara nzydyenus
Bcero

I1 i B!

1 epuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 1 01.09 — 02.09.2023
anemenToB /I. 1. Menaeneera

5 3aKOHOMEPHOCTH B I/I31‘\erHeHI/II/I CBOICTB XUMHUYECKHUX 1 04.09 _ 08.09.2023
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX BEIIECTB 04.09 — 08.09.2023

4 Buapl XUMHUYECKOH CBS3U M THITbI KPUCTAJUTMYECKUX PEIIETOK 11.09 — 15.09.2023
K 0 Nel 11

5 OHTPOJIbHAS P Oj‘a (Bxoanast) Nel o teme «IloBTOpeHue u 1 11.09 — 15.09.2023
yriay0ieHne 3HaHUM OCHOBHBIX Pa3/iesioB Kypca 8 Kiacca
A it padothl. K

6 HaJ'II/ISUKOHTpOJILHOI/I pabotsl. Knaccudukarus XuMHIECKUX 1 18.09 _ 22.09.2023
peaKuii o pa3IMYHbIM MPU3HAKAM
IT i Nl

7 OHSITHE O CKOPOCTU XUMUYECKOH peakiuu. [lonsaTue o 1 18.09 — 22.09.2023
TOMOTEHHBIX U T€TePOTeHHBIX PEaKIUIX
[TonsiTHE 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI, BIUSIONINE HA

8 CKOPOCTh XUMHUYECKOU PEAKIINH U TOJ0KEHUE XUMUYIECKOTO 1 25.09 — 29.09.2023
paBHOBECHS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 25.09 — 29.09.2023

10 Teopus snexkTponuTHUecKoi aucconuanuu. CUIbHbIC U 1 02.10 — 06.10 2023
CITa0bI€ AIMEKTPOIIUTHI

11 Honnble ypaBHEHHsI peakluii 1 02.10 — 06.10.2023

12 XUMHYECKUe C\]'SOI\/'ICTBa KHCJIOT U OCHO]\SIaHI/II‘/’I B CBETE 1 09.10 — 13.10.2023
MPEJICTaBICHUN 00 ANMEKTPOIUTUIECKON TUCCOITUAIITT

13 XHUMHUYECKUE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00 1 09.10 — 13.10.2023

BHGKTpOHHTH‘IeCKOﬁ Jucconruanumn




14 [lonsiTne o ruaponuse conei 16.10 — 20.10.2023

15 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 16.10 — 20.10.2023

16 [Ipaktuyeckas padora Ne 1. «Pemenne skcriepuMeHTaTbHBIX 9310 — 27.10 2023
3a1au»

17 KonTtponbHast padora Ne2 o reme «MeKTpoIuTHYECKAs 9310 — 27.10 2023
Jcconranus. XMMUYECKUE PEakIuy B PaCTBOPaX»

18 AHanu3 KOHTPOJIbHOU pa60TI:f. OO01as xapakTepucTuka 06.11 — 10.11.2023
rajioreHoB. XMMHUYECKHEe CBOICTBA Ha IpUMepe XJIopa

19 Xnoposonopon. ComsiHast KUCIO0Ta, XUMUYECKHE CBOWCTBA, 06.11 — 10.11.2023
MOJTyuYeHUe, IPUMEHEHHE

20 [IpakTnueckas pa60T2'1. Ne 2UH0 teMe «llomydenne conssHon 1311 — 17.11.2023
KHCJIOTHI, U3y4eHHUE €€ CBOWCTBY

21 Boruncnenus o ypaBHeHUSIM XUMHUYECKUX PEAKIU, €Clin 1311 - 17.11.2023
OJIUH U3 PEareHTOB J1aH B U30bITKE

22 OO6mas xapakTepucTuka 3J1eMeHTOB VIA-Tpynibl 20.11 — 24.11.2023

93 AJ'IJ'IOTpOHHUBIe MOJU(PHKAIIUU CEPBI. HaXOiKI[eHI/Ie cepsl U e 20.11 — 24.11.2023
COCIMHEHUH B MPHUPOJIe. XUMHUECKUE CBOICTBA CEPBI

24 CepoBoaopoji, cTpoeHue, (pu3nuecKrue U XUMUYECKUE CBOMCTBA 27.11-01.12.2023

o5 OKCj/I)II)I cepbl. CepHasi KUCI0Ta, PU3NYECKUE U XUMUUECKHE 97 11— 01.12.2023
CBOWCTBA, TPHMEHEHHE
XUMHUECKUE PEaKIIH, JIeXKalie B OCHOBE MPOMBIIIUIEHHOT'O

26 croco0a Moy4eHUs CEpHON KUCTOThI. XUMUYECKOE 04.12 - 08.12.2023
3arpsi3HEHUE OKPY)KAIOMIEH CpeJIbl COSTMHEHUSIMHU CEePhI

27 Brruncnenne MaccoBoil 10711 BBIXO/A MTPOAYKTA PEAKLIUU 04.12 - 08.12.2023
OO61mas xapakTepucTHKa 3JeMeHTOB VA-Tpynnbl. A30T,

28 pacnpocTpaHeHue B IpUpoe, GU3nIecKkre U XUMHIECKUE 11.12 - 15.12.2023

CBOMCTBA




AMMHaK, ero Gu3nvecKrue 1 XMMUYECKHE CBOWCTBA,

29 11.12 - 15.12.2023
MOJIy4YeHUE U PUMEHEHHE

30 [IpakTrueckas pa?om Ne 3 o reme «llonyuenne ammuaxa, 18.12 — 22.12.2023
U3yYCHHE €r0 CBOMCTBY»

31 A3o0THas Kuca0Ta, €€ GU3NIECKUe U XMMHUYECKHUE CBOMCTBA 18.12 — 22.12.2023
Hcnonp3oBaHne HUTPATOB U COJICH aMMOHUS B KQUeCTBE

32 MUHEPATBHBIX YI0OpSHH. XUMHUISCKOE 3arpsi3HEHUE 25.12 - 29.12.2023
OKpYKarolllel Cpesibl COeAMHEHUSIMHU a30Ta

33 ®dochop. Okeun dhocdopa (V) I/Iv(l)OC(l)OpHaSI KHCIIOTA, 9512 99.12.2023
du3nUeckre u XMMUYECKHE CBOWCTBA, MOTyYCHHE

34 I/ICHOHBSOIEaHI/Ie ¢docdartos B Ka‘IeCT]ie MUHEPATBHBIX 09.01 — 12.01.2024
ynobpeHuit. 3arps3HeHue NpUpoaHol cpeabl hocdaTamu

35 VYraepon, pacnpoVCTpaHeHI/Ie B IIpupoe, GU3NIECKue 1 09.01 — 12.01.2024
XUMHYECKHE CBOWCTBA
Oxcuppl yraeposa, ux pu3nuecKue 1 XUMUYeCKHe CBOHCTBA.

36 DKoJoruvecKue MpoOIeMbl, CBI3aHHBIC C OKCHJIOM YTIIepoJia 15.01. —19.01.2024
(V)

37 VYronbHas KucnoTa u €€ conu 15.01. - 19.01.2024

38 [IpakTuueckas pa6ora Ne 4 no Teme "llomyueHue yriekuciaoro 99 01 — 26.01.2024
ra3a. KauectBenHas peakius Ha kapOoHaT-uOH"

39 [TepBoHauanbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O 99 01— 26.01.2024
COCIIMHEHUSIX yriiepoaa

40 Kpemnuii u ero coennuenus 29.01 - 02.02.2024

a1 [TpakTnueckas padota J:fg 5. Pemenne skcriepruMeHTaIbHBIX 99.01 — 02.02.2024
3aj7a4 o TeMe «BaxHee HeMeTauTbl U BX COSTMHEHUS»

4 KonTponpHas padora Ne3 mo teme «BaxHeile HeMeTalIbl U 05.02 — 09.02.2024
UX COCTMHEHUS

43 AHanmm3 KOHTPOJIBHOM paboThl. O0IIast XapaKTeprUCTHKA 05.02 — 09.02.2024




XUMHYECKHX 3JIEMEHTOB — METaJIIOB. MeTalandecKas CBI3b U
MCTAJNIMYCCKas KpUCTalJIMYCCKasa peméTKa. duznyeckue
CBOMCTBa METAJJIOB

XMMHYECKUE CBOWCTBA METAIIIIOB. DJIEKTPOXUMHUUECKUM P

44 . 1 12.02 — 16.02.2024
HANPSDKEHUH METalIOB
OO6mue cnocoOs! momydeHus MetauioB. CrutaBel. BeraucieHus
45 10 YPaBHEHUSIM XUMHYECKUX PEaKIUi, €CIIM OJIMH U3 1 12.02 - 16.02.2024
PEareHTOB COACPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METALIOB 1 19.02 — 22.02.2024
47 [{emounbie METAIITBI 1 19.02 — 22.02.2024
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U KAJIUS 1 26.02 — 01.03.2024
49 [llenouyHO3eMeTbHBIC METAIIIBI — KAJTBIIMK U MarHuu 1 26.02 — 01.03.2024
50 Baxueime coemMHEHUS KaJIbLIUA 1 04.03 - 07.03.2024
51 O00011eHNe U cCUCTEMAaTU3AIINS 3HAHUH 1 04.03 - 07.03.2024
52 JKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHeHHUs 1 11.03 - 15.03.2024
53 HpaKTl/IllﬁbflKaﬂ paboTta J'\f'g 6 o reme "YKEcTKOCTH BOMIBI U 1 11.03 — 15.03.2024
METOJIbI €€ YCTPaHEHUS
54 AnroMuHUH 1 18.03 — 22.03.2024
55 AM@oTepHbIe CBOICTBA OKCHIA U TUIPOKCHIA 1 18.03 — 22.03.2024
56 Kenezo 1 03.04 — 05.04.2024
57 Oxcupl, runpokcupl u conu xenesa (1) u sxxenesa (1) 1 08.04 — 12.04.2024
58 O0001IeHne 1 cUCTEMaTU3ALNS 3HAHUI 1 08.04 — 12.04.2024
59 [IpakTuyeckas pabora Jil’g 7. Perenne sKCcriepuMEHTATbHBIX 1 15.04 — 19.04.2024
3a/1a4 1o Teme «BaxxHele MeTambl U UX COSTUHEHUS
Berarcnenus o ypaBHEHUSIM XHMHUYSCKHAX PEAKIIAN, €CIT
60 OJIMH U3 PEareHTOB J1aH B U30BITKE WM COAEPKHUT IPUMECH. 1 15.04 —19.04.2024

Brerunciienuss MacCoBOM JOJIM BbIXOJ1a MPOAYKTA PEAKIUU




61 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1 22.04 — 26.04.2024

62 KoHntpoinbnas padota Ne4 o teme «BakHenne MeTauibl 1 1 99 04 — 26.04.2024
WX COCJTMHCHUS

63 Ananms KOHTEOJ‘IBHOI/I pabotbl. BemecTBa u MaTepualibl B 1 02.05 _ 03.05.2024
MIOBCEHEBHOM KU3HU YEIIOBEKA

64 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl 1 06.05 — 08.05.2024

65 Ponp XxuMuM B pelieHnH SKOJOTHYECKHUX MTPoOIeM 1 13.05-17.05.2024

66 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1 13.05 - 17.05.2024

67 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 20.05.2024

68 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
» Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe obmiectBo «M3marensctBo «lIpocBemenne»

o Xumus 8 -9 KJI.: 2JIEKTPOHHOE MPUIIOKEHHUE K YUSOHUKY

METOAUYECKUE MATEPUAJIBI IJ151 YUUTEJIA

1. 'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunus yueoHukoB [.E. Pyasutuca, ®.I'. ®enpamana 8-9 knaccet / H.H. I'apa —
M.: IIpocaenieHue.

2. l'abpycesa H.W. Xumus: padbouas rerpans: 8 k. / H.U. I'abpyceBa — M.: [IpocBerienue.

3. I'apa H.H. Xumus: 3agaunuk ¢ «moMorHukom»: 8-9 kit. / H.H. I'apa, H.U. T'abpyceBa. — M.: I[IpocBemenue.

4. Papenxuii A.M. Xumus: nuaaktadeckuii matepuait: 8-9xi. / A.M. Panenkuit — M.: [IpocBenieHue.

5. Tapa H.H. Xumus. Ypoku: 8xin. / H.H.I'apa — M.: [IpocBerienue.

6. " ap a H. H. Xumus: 3anaunuk ¢ «nomomuukom»: 8—9 xi. / H. H. I'apa, H. . I'abpyceBa. — M.: IIpocBemienne

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bubnunorexa [IOK https://m.edsoo.ru/7f41837c



