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HosicHUuTeEIbHASA 32N CKA
PabGouas mporpaMmMa Mo XUMHM TpeAycCMOTpeHa i ydammuxcs 8-9 —X KIacCoB OCHOBHOM
0011e00pa3oBaTeIbHON IIKOJIBI U COCTABIICHA HA OCHOBE:

-B COOTBETCTBUU C TpeboBaHusMu @DenepalbHOTO TOCYIapCTBEHHOTO O0pa30BaTEIbHOIO CTaHAapTa

OCHOBHOT'O 00111ero 00pa3oBaHUs BTOPOTO MOKOJICHHUS;

-miucbMOM MuHucTepcTBa 00pa3oBanuss U Hayku P® ot 28 oktsabps 2015 r. Ne 08-1786 “O pabounx
nporpamMMax y4eOHbBIX IPEIMETOB”;

-OCcHOBHO# 00pa30BaTEIHLHON MPOrpaMMoi cpeHero odmiero oopazoanus MAOY «'mMHa3usm»;

-«llonoxenuem o paboueid mporpamme yuurtess-npenMeTaukay MAOY « ' uMHa3us .

- IlpumepHoil mporpaMMbl OCHOBHOTO 0O0ImIero oOpa3oBaHMs MO XUMHH Juid 8-9 KiaccoB
o0mieoOpazoBarenbHBIX yupexkaeHuit (6a3oBwiii ypoBenb) O. C. T'abpuensma, U. I'. Octpoymora, C. A.
CnankoBa. 8—9 kinaccel: yuebHoe mocodue yist ooreodpa3zoBarenbHbix opranu3anuii / O. C. ['abpuensn, C. A.
CnanxoB — M.: [Ipocsemienue, 2019-2021r.;

[Tpennaraemas paGouasi mporpaMma Mo XMMHH PacKpbIBaeT BKJaJ y4eOHOro MpeaMeTa B JOCTIXKEHUE
1eJIell OCHOBHOTO 00111eT0 00pa30BaHus M ONpeIeisieT BaXKHEHIIINE COAepIKaTEIbHbIC TMHUH TTPEIMETa:

e «Bewjecmeo» — B3aUMOCBA3b COCTaBa, CTPOEHUS, CBOMCTB, IOJYYEHUS M NPUMEHEHUs BEUIECTB U
MaTepHuaos;

o «Xumuueckas peaxyus» — 3aKOHOMEPHOCTH MPOTEKAHMS W YIPABICHUS NPOLECCAMU IOIYYEHUS U
MIpEBpAICHUS BEUIECTB;

o «Xumuueckuti A3blK» — ONEPUPOBAHUE CUCTEMOW BAXKHEUIIMX XUMHYECKHUX TOHSATUH, BIAJCHUE

XUMHYECKOH HOMEHKIIATYPOU U CUMBOJIMKON (XUMUYIECKHUMH 3HAKaMH, GOpMYJIaMHU B YPAaBHCHHUSIMH );

o «Xumusi u HCU3HbY — COOJIOACHHUE TPABUI XUMUYECKON 0€30MacHOCTH MPHU OOpaIIeHUH C BELIECTBAMH,
MaTepuaIaMi U XUMHYECKHMH MIPOLIeCCaMH B IIOBCEHEBHOM JKU3HU U Ha MPOU3BOJICTBE.

Kypc opueHTHpOBaH Ha OCBOCHHE O0YJAIONIMMHICS OCHOB HEOPTraHMYECKOH XUMHUHU U KPAaTKOE 3HAKOMCTBO
C HEKOTOPBIMH MOHATUSAMHU U 00BEKTaMH OPTaHUYECKON XUMHUU.

B coneprxatenbHOl auHUM «Bewjecmeoy pacKpbIBA€TCs YUEHHE O CTPOEHUHU aTOMa M BEIIECTBA, COCTaBe U
KJacCU(UKAIUN XUMUYECKUX BEIIECTB.

B conepxxarenpHOW nuHUN «Xumuueckas peaxyus» PacKpbIBaeTCid y4E€HUE O XMMHUYECKHX IpPOIeccax:
KIacCUpUKALNUg XUMUYECKUX PEaKIuil U 3aKOHOMEPHOCTU WX MPOTEKaHUs; KaYEeCTBEHHAs] M KOJIWYECTBEHHAS
CTOPOHBI XUMUUYECKHX MPOIIECCOB (PACUETHI IO XUMHUECKUM (HOpPMYJIaM U YPABHEHHUSM XUMUYECKUX PEAKIUi).

B conepxatenbHOl mMHUN «Xumuueckul s361k» GOPMUPYIOTCS YMEHHsI yUalllUXCsl HA3bIBAaTh BEIIECTBA 1O
dbopmynaM U COCTaBIATH (DOPMYJIIBI IO UX HA3BAHUSM, 3aITUCHIBATh YPABHEHUS PEAKIIMN U XapaKTEePU30BaTh UX,
packpbIBaTh HH()OPMAIIHIO, KOTOPYIO HECET XUMUYECKasi CAMBOJIMKA, B TOM YHCJIE BBIPAXKEHHAS U B TAOIHYHOM
dhopme (mepuoaudecKkas cCuCTeMa XUMHUYECKUX JIEMEHTOB . . MenneneeBa, Tabnuiia paCTBOPUMOCTH
BEIIECTB B BOJIE); HCIOJH30BaTh CHCTEMY XHUMHUYECKUX MOHSATHH ISl OMHMCAaHUS XHUMHUYECKUX OOBEKTOB
(271eMEeHTOB, BEIIECTB, MaTEPUATIOB U MTPOLIECCOB).

B coxpepxarenbHON TUHUU «Xumus u J#CU3HLY PACKPBIBAIOTCS JIOTMUECKHE CBSI3U MEXKAY CBOMCTBaMH,
MIPUMEHEHHUEM, TIOJTyYeHUEM BEIIECTB B J1a0OpPaTOPHBIX YCIOBUSAX U HA IPOU3BOACTBE; (popMUpYyeTCs KyIbTypa
0€30MMacHOTO ¥ YKOJOTHYECKH IPaMOTHOTO 00pallieHus ¢ XUMUYECKUMU O0BEKTaMHU.

B kypce 3HaunTeNnbHAS POJIH OTBOJUTCS XUMUYECKOMY IKCIIEPUMEHTY: TIPOBEICHUIO MPAKTHYECKUX padboT
1 1abOpaTOPHBIX OMBITOB, (DUKCAIIMUA U aHATU3Y UX PE3YyJIbTAaTOB, COONIOACHUIO HOPM U IMpaBui Oe30macHOi
paboThl B XMMHYECKOM KaOuHeTe (J1abopaTopun).

Peanu3anus mporpammsl Kypca B mporiecce 00ydeHUs MO3BOIUT O0yYaroIMMCsl TOHATh POJIb M 3HAUCHUE
XUMUU Cpefu APYTHMX HAayK O MPUPOJE, T.€. PACKpPhITh BKJIAaJ XUMHH B (OpMUpOBAHHE IE€IOCTHON
€CTECTBEHHO-HAyUYHON KapTUHBI MUpA.

- CornacHO aBTOPCKOHM mporpamme pabGodas mporpamma s 8§ Kjacca MpeaycMaTpuBaeT 0OydeHue
XUMHH B 00beMe - 2 yaca B Hezelnto (70 4acoB B TOJ] MpU HOPMATHUBHOW MPOJOHKUTEILHOCTH TOa -35 Heelnb,
13 HUX — 6 9acoB - pe3epBHOE BpeMs). B mikosne 34 pabounx HeAelu, MOATOMY UCIIOIb3yeM 4 yaca pe3epBHOTO
BPEMEHHU.

- CornacHO aBTOPCKOHM mporpamme pabodas mporpamma s 9 kiacca mpeaycMarpuBaeT oOydeHHE
XUMHH B 00beMe - 2 yaca B Hezelnto (70 4acoB B TOJ] Py HOPMATHUBHOM MPOJOIKUTENFHOCTH TO/a -35 HeJelNb,
13 HUX — 4 Jaca - pe3epBHOE Bpemsi). B mikomne 34 pabouynx HeAenu, modTOMY MCIOb3yeM 2 Jaca Pe3epBHOTO
BPEMEHHU.



B 8 kmacce mporpamMmoii mpeycMOoTpeHo 4 KOHTpPOJIbHBIE paOOThI, 7 MpakTHUeCKuX, 29 — nabopaTopHBIX
OIIBITA.
B 9 knacce mporpaMmMoii mpeaycMOTpeHO 4 KOHTPOJIBHBIX paboThl, 7 MPAaKTUYECKHX, 42 — 1a00paTOpHBIX
OIIBITA.
Jns peanuzanuu nporpaMmmsl ucnosibzyercsa Y MK:

1. Xumus. [Tpumepnsie paboune nporpammel. [Ipenmernas muaus yue6uukos O. C. ['abpuensna, U.
I'. Octpoymona, C. A. CnankoBa. 8—9 kiaccel : yued. mocobue misi obmeodpaszosar. opranuzamuit / O. C.
INabpuensu, C. A. CnagkoB. — 3-¢ u3a. — M. : [Ipocsemienue, 2021.

2. Xumus. 8 xnace: yue6. ms odmeoopaszosar. opranuzanuii / O.C. I'abpuensn, U.I. Octpoymos,
C.A. CnankoB. — 4 —e uzn. — M.: [Ipoceemenue, 2022.

Y4eOHUKH cOOTBETCTBYIOT DeepaibHOMY TOCYIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTY.
PexomennoBansl MuHHuCcTEpCTBOM 00pazoBanus U Hayku Poccuiickoit Deaepanum.

Hesan kypca:

* popmupoBaHue y 00yJarOIINUXCS CHCTEMbl XUMHUYECKIX 3HAHWN KaK KOMITOHEHTa €CTeCTBEHHOHAYYHBIX
3HAHUM;

* pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, UX MHTEJUICKTYaJbHBIX U HPABCTBEHHBIX KauecTB, ()OPMHPOBAHUE
T'YMaHUCTHYECKOTO OTHOIICHUS K OKPYXKAIOIIEMy MUPY U KOJIOTUYECKH 1IeTIECO00PA3HOT0 MOBEICHUS B HEM;

* IOHUMaHKE O0YYAIOIIUMHUCSI XUMHUU KaK TIPOU3BOJAUTEIILHON CHUJTBI OOIIECTBA M KaK BO3MOKHOM 00JacTH
Oyayuieit npodeccuoHaNbHON AESITETFHOCTH;

* pa3BHUTHC MBINUICHUS OOYYAIOIMIUXCS IMOCPEICTBOM TAKHUX ITO3HABATEIBHBIX YYEOHBIX JCUCTBHM, Kak
yMeHue popMyaupoBaTh MPoOIeMy U TUIIOTE3Y, CTABUTH LIETH U 3374, CTPOUTH IUIaHbI JOCTIKEHUS LieTiel u
pelieHusl MOCTaBJICHHBIX 3a/a4, OMPENENsATh IMOHATUS, OTPAHMYMBATH MX, OMUCHIBATH, XapaKTEpHU30BaTh W
CpaBHUBATb;

* IOHMMaHUE B3aMMOCBS3M TEOPUH U MPAKTHUKUA, YMEHUE MPOBOJUTH XUMUYECKUN IKCIIEPUMEHT U Ha €ro
OCHOBE JIeTIaTh BBIBOJBI U YMO3AKITIOUCHHUS.

JUis TocTHKEHUsl 3TUX IIeJiell B Kypce XMMUHU Ha CTYINEHHM OCHOBHOTO OOIIEro 0oO0pa3oBaHMs peLIaroTcs
CJIEIYIOIIME 3a4a4H:

— (OopMHUpYIOTCS 3HAHHMS OCHOB XMMHUYECKOH HAyKM — OCHOBHBIX (DAKTOB, MOHATUH, XMMHUYECKHUX
3aKOHOB U TEOPHIi, BEIPAKEHHBIX MIOCPEICTBOM XUMHUUECKOIO S3bIKA;

— pa3BUBAIOTCS yYMEHUs HaOMI0aTh M OOBSACHATH XMMHUYECKHE SIBJICHMS, MPOMCXOJAIINE B NPHUPOJE,
71a00paTOPHBIX YCIOBUSX, B OBITY U HA IPOU3BO/ICTBE;

— NpUOOpETaoTCsl CHElMAIbHbBIE YMEHUS M HaBBIKM 1O O€30MacHOMY OOpAaILIeHHI0 C XUMHYECKHMMHU
BElECTBaMU, MaTepHUajJaMH U MPOLIECCaMU;

— (opMupyeTcss T'yMaHUCTUYECKOE OTHOIIEHHE K XMMHUHU KaK MPOM3BOJUTEIHHOM Ccuile OOlIecTBa, C
MTOMOIIBI0 KOTOPOH pelaroTcs riiodaabHble TPOOIeMbl YEI0OBEUECTBA,

— OCYUIECTBIIIETCS MHTETpaLUsl XUMUYECKOW KapTUHBI MUPa B €UHYIO HAyUYHYIO KapTHHY.

IInanupyemMble pe3yJbTaThl H3yYeHUs] Y4eOHOT0 Kypca

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOIO 0011€ero
o0pa3oBaHus OTPAKAIOT:

1) BocnuTaHME POCCUMCKOW TIpakJaHCKOM HAEHTUYHOCTH: NaTpUOTH3Ma, yBaxkeHus K OrteuecTBy,
MPOIIJIOE M  HACTOSIIEe MHOTOHAllMOHAIBHOrO Hapojga Poccun; OCO3HaHME CBOEM  ATHUYECKOH
MIPUHAJIEKHOCTH, 3HAHWE HMCTOPHUH, fA3BIKA, KYJIBTYPBl CBOEr0 Hapoia, CBOEro Kpas, OCHOB KYJIbTYpHOTO
Hacyenusi HapoZoB Poccuu n yenoBedecTBa; yCBOGHHE T'YMAHUCTUYECKUX, IEMOKPATUYECKUX U TPAJAULIMOHHBIX
LEHHOCTE MHOTOHAIIMOHAIBHOTO POCCUHCKOr0 OOIIECTBA; BOCHHTAHUE YYBCTBA OTBETCTBEHHOCTH U J0Jra
nepen Ponunoit;

2) ¢hopMuUpoBaHHE OTBETCTBEHHOTO OTHOLICHHS K YUYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYyYaromuxcs K
CaMOPAa3BUTHUIO U CaMOOOPa30BaHHUIO HA OCHOBE MOTHBALIMU K OOYYEHHIO U TO3HAHUIO, OCO3HAaHHOMY BbIOOpY U
MOCTPOCHHIO JaJbHEWIIeH WHIUBUAYAJIbHOM TpaeKTOpuu o0Opa3oBaHus Ha 0a3e OPHUEHTUPOBKU B MHpE
npodeccuil U MPOPEeCcCHOHANBHBIX NPEANOYTEHHH, ¢ y4eTOM YCTOHYMBBIX IO3HABATENBbHBIX HHTEPECOB, a
TaKXe Ha OCHOBE ()OPMHUPOBAHUS YBOKUTEIHLHOI'O OTHOIIECHUS K TPYIY, Pa3BUTHS OIBITA y4acTUSl B COLIUAIBHO
3HAYUMOM TPYIE;

3) ¢dopmupOBaHHE LEIOCTHOTO MHPOBO33PECHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKl M OOILIECTBEHHOW MPAaKTHKH, YYUTHIBAIOUIETO COLMAIBHOE, KYJIbTYPHOE, S3BIKOBOE, IYXOBHOE



MHOT000pa3ue COBPEMEHHOT'O MUPA;

4) hopMupOBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO U JI0OPOIKEIATSILHOIO OTHOIICHHUS K IPYTOMY YEJI0BEKY,
€ro MHEHHUIO, MHPOBO33PCHHIO, KYJIbTYpE, S3bIKY, BEpe, IPaXIAHCKOW MMO3MIIMU, K HUCTOPUH, KYJIBTYpE,
PETUTUK, TPAIUIMAM, S3bIKaM, IICHHOCTSIM HapoaoB Poccuu M HApOJOB MHpPa; TOTOBHOCTH M CIOCOOHOCTH
BCCTU AUAJIOT C APYTHUMU JIOAbMU U JOCTUI'aTh B HCM B3aMMOIIOHUMAaHUA

5) ocBOGHME COIMATbHBIX HOPM, MPABUI TMOBEICHHS, PO U (GOpM COIMATBLHON JKU3HH B IPyIIax W
coo0IIecTBaX, BKIIIOYAs B3POCIbIC U COLMAIBHBIC COOOIIECTBA; Y4acTHE B IIKOJBHOM CaMOYIPABJICHHH H
OOIIIECTBEHHOM JKU3HHM B IMpeJesiaXx BO3PACTHBIX KOMICTEHIIMH C YY€TOM PErHMOHAIbHBIX, STHOKYJIBTYPHBIX,
COIHAJIbHBIX ¥ YKOHOMHYECKHX 0COOCHHOCTEIH;

6) pa3BUTHE MOPATHLHOIO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHHH MOPAIbHBIX ITPOOIeM

Ha OCHOBE JINYHOCTHOTO BBIOOpa, (pOpMUPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEICHUS,
OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM ITOCTYIIKaM;

7) popmupoBaHNE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOILIEHUHU U COTPYAHUUYECTBE CO CBEPCTHUKAMH,
JIETbMH CTapUIeTro M MIIAJIIIIETO BO3pacTa, B3POCIBIMH B IpoIiecce 00pa3oBaTeIbHON, 0OIECTBEHHO MOJIE3HOH,
y4e0OHO-UCCIIeIOBATENLCKON, TBOPUECKON U IPYTUX BUIOB JI€ATEIHHOCTH;

8) QopmupoBaHWE IIEHHOCTH 3JI0POBOTO M 0O€30MacHOTO o00pa3a KHU3HW; YCBOCHHE IPaBUII
WHIUBUAYAIBHOTO M KOJUIGKTHBHOTO OE30MAaCHOTO IMOBEACHHS B YPE3BBIYAMHBIX CUTYALUSX, YIPOKAIOIIUX
KHU3HU U 370pPOBbIO JIIOJIEH, PaBUJI MIOBEJCHHS Ha TPAHCIIOPTE U HA JOpOrax;

9) dopMupoBaHHEe OCHOB 3KOJOTHYECKOW KYyJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHUS, PA3BUTHE OIBITA HKOJOTHUYECKH OPUEHTHPOBAHHOU pe(IeKCHBHO-OLEHOYHON U
MPAKTUYECKON ACSITEIFHOCTH B )KHU3HEHHBIX CUTYAIHIX;

10) oco3HaHue 3HAYEHMsI CEMbU B JKM3HU YEJIOBEKA U OOIIECTBA, MPUHATHE IIEHHOCTH CEMEWHOMN KU3HH,
YBOKUTEIHHOE U 3a00TIMBOE OTHOIICHHE K YIEHAM CBOCH CeMbU;

11) pa3BuTHE CTETUYECKOTO CO3HAHUS Y€pPe3 OCBOCHHME XYHAO0KECTBEHHOTO Hacienus HapojoB Poccun u
MHpa, TBOPUYECKON AEATEIBHOCTH 3CTETUUECKOr0 XapakTepa.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS aJalTUPOBAHHOW 0Opa30BaTeIbHON MPOTrpaMMbI OCHOBHOT'O OOILEro
00pa30BaHMsl TOJKHBI OTPAXKATh:

1) ans rayxux, caa®ocblaniuX, H03AHOOMIOXIINX 00YYaroIIUXCs:

CIIOCOOHOCTh K COILIMATBHOW aJanTalid W HWHTErpaluud B OOIIECTBE, B TOM YHCJIE TPH peaTu3aiuu
BO3MOXKHOCTEl KOMMYHHUKAIIMM Ha OCHOBE CIOBECHOH peun (BKJIIOYasi YCTHYI0O KOMMYHUKALIMIO), @ TAKXKe, IIPH
KEeJTaHUU, KOMMYHHMKAllUU Ha OCHOBE )KECTOBOM PEUH € JIULAMHU, UMEIOIIUMH HAPYIICHHS CIIyXa;

2) niig 00y4aroIIKXCs C HApYUICHUSIMHU OITOPHO-/IBUTaTENIbHOTO arniapara:

BJIa/ICHNE HaBBIKAMH MPOCTPAHCTBEHHON U COLMATBHO-OBITOBON OPUEHTHUPOBKH;

YMEHHME CaMOCTOSITEJIbHO M 0€30MacHO MepeABUIaThCs B 3HAKOMOM U HE3HAKOMOM IPOCTPAHCTBE C
HCIOJIb30BaHNEM CHEIHATbEHOTO 000PYI0BAHHS;

CIIOCOOHOCTh K OCMBICIIEHHIO U JuddepeHInannd KapTHHbl MHpPa, €€ BPEMEHHO-IPOCTPAHCTBEHHOU
OpraHu3ally;

CIIOCOOHOCTh K OCMBICJCHHMIO COIIMAJIBHOTO OKPYXXEHHUS, CBOEro MecTa B HEM, [pPUHATHE
COOTBETCTBYIOIIMX BO3PACTY LIEHHOCTEHN U COLMATIBHBIX POJIEH;

3) nns oOyyaroluxcs ¢ pacCTPOUCTBAMU ayTHUCTUYECKOTO CIIEKTpa!

dbopMUpOBaHHE YMEHUS CJelOBaTh OTPAOOTAHHOW CHCTeMEe MpaBWJI TIOBEJIEHUS U B3aUMOJCHCTBHUS B
MIPUBBIYHBIX OBITOBBIX, YUEOHBIX U COIMATBHBIX CUTYAIHIX, YACPKUBATh TPAaHUIIBI B3aUMOICHCTBHUS,

3HaHHME CBOMX IMPEANOYTEeHUN (OrpaHUYeHUl) B OBITOBOM cdepe U chepe HHTEPECOB.

MertanpeamerHble pe3yJbTaTbl OCBOEHHMSI OCHOBHOW 00pa3oBaTe/IbHOWl NPOrpaMMbl OCHOBHOI'O
o0mero o0pa3oBaHMUs OTPAKAIOT

1) ymMeHHe caMOCTOSITEIBHO OMPENENSITh eI CBOETO OOYy4YeHUs, CTaBUTh M (OPMYIUPOBATH I CeOs
HOBBIC 3a/layll B ydeOe U TIO3HABATEIBHON JESITENBbHOCTH, pPa3BUBATh MOTHBBI M HMHTEPECHl CBOCH
MO3HABATEIbHOMN 1EATEIbHOCTH;

2) yMEeHHE CaMOCTOSITEIbHO IUJIAHUPOBATh IMYTH JOCTHXKEHHS IeJied, B TOM YHCJE albTepHATUBHBIC,
OCO3HaHHO BBIOMpaTh HanboJee 3 (HEKTUBHBIE CIOCOOBI PEIICHHUS yUeOHBIX U ITO3HABATEIBLHBIX 3a/1a4;

3) yMeHuEe COOTHOCUTb CBOU JIEUCTBUS C IJIAHUPYEMBIMHU PE3YJIbTATAMH, OCYIIECTBIISITH KOHTPOJIb CBOEH
NEeSITeIbHOCTH B IIPOILIECCE TOCTHXKEHHUS Pe3yNbTara, ONpeAesaTh CIOCOOb! IEHCTBUIN B paMKax IMpeII0KEHHBIX
YCIIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBHH C U3MEHSIOIICHCS CUTYaIUEH;



4) yMmMeHHE OIICHMBATh INPABWJILHOCTH BBINIOJHEHUs Y4eOHOH 3agaud, COOCTBEHHbBIE BO3MOXKHOCTU €€
peleHus;

5) BiajieHHEe OCHOBAaMHU CaMOKOHTPOJISI, CAMOOLICHKH, IPUHSTHS PELIEHUI U OCYLIECTBIEHNS OCO3HAHHOTO
BbIOOpa B y4eOHOH U [103HABATEIbHOM 1€ATEILHOCTH;

6) yMEHHUE OINpeneNiTh MOHATHS, CO37aBaTh 000OIICHNS, YCTaHABIMBATh aHAIOTUH, KIacCU(UIIUPOBATH,
CaMOCTOSITEJIbHO BBIOMpPAaTh OCHOBAaHMS W KpUTEpUU Ul KiIacCU(UKALMKM, YCTaHABIMBAaTh IPUYMHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKJIECHUE, YMO3AKIIOUeHHE (MHAYKTUBHOE, JEAYKTUBHOE U 110
aHAJIOTMM) U JIeJIaTh BBIBOJIBI,

7) yMeHue co3aBaTh, IPUMEHSTh U NIPEOOPa30BbIBATh 3HAKU M CUMBOJIbI, MOJIEIM U CXEMBI JJIsl PEIICHUS
yueOHBIX U [103HABATEIbHBIX 33]a4;

8) CMBICTIOBOE YTCHUE;

9) ymMeHHMe OpraHu30BbIBaTb y4€OHOE COTPYAHHYECTBO U COBMECTHYIO JESATEIBHOCTh C YYHUTENIEM H
CBEpCTHHKAaMHU; paboTaTh MHIMBUAYAIBHO U B TPYIIE: HAXOIUTH O0Iee peleHre U pa3peniath KOHPIUKTHI Ha
OCHOBE COIJIACOBAHUS MO3ULMI M ydyeTa MHTepecoB; (OPMYIMPOBATH, apryMEHTHUPOBATh U OTCTAaUBaTh CBOE
MHEHHUE;

10) ymeHue 0CO3HaHHO UCIOJb30BATh PEUYEBHIC CPEJICTBA B COOTBETCTBUHU C 3a/aueii KOMMYHHUKAIMK IS
BBIPQKEHUSI CBOMX YYBCTB, MbICIIE M NOTPEOHOCTEH; IUIAHUPOBAHMSI U PETYISLMU CBOEH IESITEIbHOCTH;
BJIaJICHHE YCTHOW U MUCbMEHHOHN peubl0, MOHOJOTHUECKOW KOHTEKCTHON Peublo;

11) ¢opmupoBaHre u pa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCIOJIB30BAaHUA HH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHosnoruit (nanee MKT- xommereHuuu); pa3BUTHE MOTHBALMM K OBJIAJCHHIO
KYJIbTYPOH aKTUBHOT'O TI0JIb30BAaHUS CIIOBAPSIMU U APYTUMHU IOUCKOBBIMU CUCTEMAaMU;

12) hopmupoBaHue U pa3BUTHE HKOJIOTMUYECKOTO MBIIUICHUS, YMEHHUE IPUMEHATh €ro B II03HABATEIbHOM,
KOMMYHHUKAaTHBHOH, COIIMATBHOM MPAaKTHKE U MPO(ECCHOHATBHON OpUEHTALINH.

MertamnpeMeTHbIe pe3yJabTaThl OCBOEHUS aJalTHPOBaHHONW 0Opa30BaTEeIbHONW MPOTrpaMMbl OCHOBHOI'O
o01ero 00pa3oBaHust JOKHBI OTPAXKATh:

1) n7st rIyXux, ci1aboCHbIIAIINX, T03THOOTTIOXIINX 00yUYaroMIuXCs:

BJIQ/ICHUE HAaBBIKAMM OINpPEIENICEHUs M HUCIpaBlIeHUus crheuu@uueckux omuOoK (arpaMMaTU3MOB) B
IACbMEHHOU U YCTHOU peyH;

2) nuig 00y4aroIKXCs C pacCTPOMCTBAMU ayTHCTUYECKOTO CIIEKTpa:

¢opmMHpoBaHUE CIOCOOHOCTH IJIAHUPOBATh, KOHTPOJMPOBATH M OLEHUBATh COOCTBEHHbIE YyueOHbBIE
JICUCTBUS B COOTBETCTBUHU C IOCTABJIECHHOW 3aJladyeid W YCIOBHSAMHU €€ pEeaM3aliu MPH COMPOBOXKAAOIICH
MOMOIIY TEeJarOrnYecKoro paboTHUKA U OPTaHU3YIOLIEH MOMOIIN ThIOTOPA;

dopMupoBaHHE yMEHHUsS Ompeenarth Haubosiee 3(Q(EeKTHBHBIE CIOCOOBI JOCTHXKEHUS pe3ylnbTara IpHU
COIIPOBO’KAAOIIEH MOMOIIM MEeIarornyeckoro paboOTHUKA U OPraHU3yIoIIel TOMOLIH ThIOTOPA;

dbopMUpOBaHHE YMEHMsI BBIIOJHATH JEHCTBUS 1O 3aJaHHOMY QJITOPUTMYy WM 00pa3ly MpH
COIIPOBO’KAAOIIEH MOMOIIM MEAarornyeckoro pabOTHUKA U OPraHU3yIOIel TOMOIIH ThIOTOPA;

dbopMupoBaHHE YMEHHUS OIICHUBATh pPE3YyJIbTaT CBOEH JAEATEIbHOCTH B COOTBETCTBHUHM C 3a/laHHBIMU
STaJIOHaMM NIPY OPTaHU3YIOLIEN TOMOIH ThIOTOPA;

dbopMupoBaHHE yMEHHs aJEeKBAaTHO pearupoBaTh B CTaHAAPTHOW CHUTyallMd Ha YyCIeX M Heyjaauy,
KOHCTPYKTHBHO JIEICTBOBAaTh 1aXK€ B CUTYalMsAX HEyCIIeXa PU OPraHU3YIOIEH TIOMOIIH ThIOTOPA;

pa3BUTHE CIIOCOOHOCTH CAMOCTOATEIbHO OOpaTUThCA K TMeAarornyeckomy paOoTHHKY (menmarory-
MICUXOJIOTY, COL[HAIbHOMY I€arory) B ciaydae JUYHBIX 3aTPYAHEHUH B peIlIEeHMH KaKoro-110o BOMpoca;

dbopMUpOBaHKE YMEHHS aKTUBHOTO UCIIOJIb30BaHUS 3HAKOBO-CUMBOJIMYECKUX CPEJCTB AJIsl IPEICTABICHUS
uHpopManuu 00 U3ydaeMbIX OOBEKTaX W IMPOLECCAX, PA3IUYHBIX CXEM PELICHUs YYEOHBIX M MPAKTHYECKUX
3aJ1a4 MPU OPTaHU3YIOUIeH MOMOIIY Nearora-fcuxoyora u ThloTopa;

pa3BUTHE CHOCOOHOCTH CaMOCTOATEIbHO JEHCTBOBATH B COOTBETCTBMM C 33/JaHHBIMU 3TaJOHAMM MpU
noucke MHGOPMALMU B PA3JIMYHBIX MCTOYHUKAX, KPUTHUECKU OLIEHUBATh U MHTEPIPETUPOBATH MOTYYAEMYIO
MH(POPMAIINIO U3 PA3TUYHBIX HCTOUHUKOB.

IIpenmernbie YY /.

1) popmMupoBaHue epBOHAYATIBHBIX CUCTEMAaTH3UPOBAHHBIX NPEACTABICHUN O BEIIECTBAaX, UX
MPEBPAILEHUSIX 1 TPAKTUYECKOM IPUMEHEHNH; OBJIaICHHE NOHATUIHBIM allnapaToM U CUMBOJINYECKUM
SA3BIKOM XMMMH;



2) oco3HaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKOI HayKH KaK 00J1acTH COBPEMEHHOTO
€CTECTBO3HAHUA, XMMUUYECKUX MPEBPAILEHUN HEOPIraHUYECKUX U OPraHUYECKHUX BEIIECTB KAK OCHOBBI MHOTHUX
SIBJICHHI KUBON M HEKUBOM MPHUPOJIBL; YyriIyOIeHNne IPeACTAaBICHUI O MaTepHaIbHOM €IMHCTBE MUPA;

3) oBiageHNEe OCHOBAMH XMMHUYECKON IPAMOTHOCTH: CLIOCOOHOCTBIO aHATIM3UPOBATh U OOBEKTUBHO
OLIEHUBATh KU3HEHHbIC CUTYAIlNH, CBSI3aHHBIC C XMMUEH, HaBBIKaMH 0€3011aCHOTr0 OOpaIleHus C BEIIeCTBAMH,
UCIOJIb3yEMbIMHU B MIOBCEIHEBHOM KHU3HH; YMEHUEM aHAIM3UPOBATh U IJIAHUPOBATh SKOJIOTMYECKH Oe30I1acCHOE
IIOBE/ICHUE B LENISIX COXPAHEHUs 3/I0POBbS M OKPYKaIOLLEH Cpelbl;

4) hbopmMupoBaHHE YMEHHH yCTaHABINBATh CBSI3U MEXAY peajlbHO HAOI0AaeMbIMU XUMUYECKUMU
SBIICHUSIMU U TIPOLIECCAMU, IPOUCXOASIIUMH B MUKPOMHPE, OOBACHATH PUYMHBI MHOTOOOpa3usl BEILECTB,
3aBHCHMOCTb MX CBOMCTB OT COCTaBa M CTPOCHHUS, a TAK)KE 3aBUCUMOCTb IIPUMEHEHUS BELIECTB OT UX CBOMCTB;

5) npuoOpeTeHne OIbITa UCTIOIB30BAaHMS Pa3IMYHBIX METOA0B U3yUCHUS BEIIECTB: HAOIIONEHUS 32 UX
IIPEBPALICHUSIMU [IPU IIPOBEACHUN HECIIOKHBIX XUMUYECKUX YKCIIEPUMEHTOB C UCIIOJIB30BAHUEM
nabopaTopHOro 000pyI0BaHUs U IPUOOPOB;

6) popMupoBaHuE NMPEICTABIECHUH 0 3HAYCHUN XUMUYECKOI HayKH B PELICHUN COBPEMEHHbIX
9KOJIOTMUYECKUX MPOOJIEM, B TOM YUCIIE B IIPEIOTBPALLIEHUN TEXHOTEHHBIX U SKOJIOIMUECKUX KaTacTpod;

7) 1u1st cAenbIX ¥ caaboBUIAIIMX 00YYaIOLIMXCs: BIaJieHUE TPAaBUIIaMU 3alICH XUMUYECKUX (popMyII ¢
HCIIOJIb30BaHUEM Pelbe(HO-TOUCUHON CUCTeMBbI 0003Ha4eHui JI. bpaiins;

8) 1 00y4aroIKXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: BIIaJICHHE OCHOBHBIMM JJOCTYITHBIMU
METOJIaMU HAyYHOI'O [TO3HAHUS, UCII0JIb3YEMbIMHU B XUMUHU.

BoinyckHUK Hay4duTCS:

XapaKTepru30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT;

OIHCBIBATh CBOMCTBA TBEP/BIX, )KUAKHX, Fa3000pa3HbIX BELIECTB, BhIJEIAA UX CYIIECTBEHHbIC IPU3HAKY;
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI «aTOM», «MOJIEKYJIa», «XUMUUYECKUN JIIEMEHT,
«IIPOCTOE BEILECTBOY, «CIOKHOE BEILIECTBOY, «BAJCHTHOCTDY, «(XUMUYECKAs PEAKLIMs», UCIIONb3Ys 3HAKOBYIO

CUCTEMY XUMUU;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MACCHI BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHON
TEOpUH;

pas3InyaTh XUMUYECKHe U (PU3NYECKHE SBICHHUS;

Ha3bIBaTh XUMUYECKHUE 3JIEMEHTHI;

OTIpeIeNIATh COCTaB BEUIECTB MO UX (hopMysam;

OTpEENATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

OIPEAEIIATh TUIl XUMUYECKUX PEAKIUII;

Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIUi;

BBISBJISITH IPU3HAKH, CBUETEIBCTBYIOIINE O IPOTEKAHUHM XMMHYECKON PEAaKIMH TP BBIIIOJIHEHUU
XUMHUYECKOTO OIIbITA;

COCTaBJIATH (POPMYIIbI OMHAPHBIX COEAMHEHUIH;

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIuii;

coOuro1aTh MpaBuiia 6€30MacHON paboThl IPU MPOBEICHUH OIIBITOB;

M0JIb30BAThHCS J1TA0OPATOPHBIM 000PYAOBAHKUEM U TIOCYI0M;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA 10 POpMYyJie COeAMHEHMUS,

BBIYUCIIATH KOJIMYECTBO, 00bEM MITM MACCy BEIIECTBA 110 KOJIMYECTBY, 00bEMY, Macce peareHTOB WK
MIPOJYKTOB PEaKIUU;

XapakTepu3oBaTh (PU3NUecKre U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia U BOAOPOIA;

MOJIy4aTh, COOMPATh KUCIOPO U BOJIOPOI;

pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBa: KUCIOPO/, BOJAOPOI;

PacKpbIBaTh CMBICI 3aKOHA ABOTaIpo;

PacKpbIBaTh CMBICI MOHATUH «TETI0BOH 3((HEeKT peakiiuny, «MOJISPHBIA 00bEM»;

XapakTepu3oBaTh (PU3NUECKHE U XUMUUECKUE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;

BBIUUCIISTH MACCOBYIO JIOJIF0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C OIIPEACIICHHON MacCOBOM J0JIEN PACTBOPEHHOI'O BEIECTBA;

Ha3bIBaTh COCAMHECHMS N3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;



XapakTepru30BaTh (PU3HMUECKUE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIECTB:
OKCHJIOB, KHCJIOT, OCHOBaHHIH, COJICH;

OIpEAEIATh IPUHAIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJ1acCy COESIUHEHMUI;

COCTaBJIATh (POPMYIIbI HEOPIraHUYECKUX COEAMHEHUH N3yUyeHHBIX KIIACCOB;

IIPOBOAMTD OIBITHI, IOITBEPKIAIOLINE XUMUYECKIE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTaHUUECKUX
BEIIECTB;

pacrno3HaBaTh OIBITHBIM ITyTEM PAaCTBOPBI KMCIIOT U LIEJIOUEN 110 U3MEHEHHUIO OKPACKU UHAMKATOPA;

XapaKTepu30BaTh B3aMMOCBSI3b MEX/1y KJIacCaMHU HEOPTaHMYECKUX COCTUHEHUN;

packpsiBaTh cMbici [lepronnueckoro 3akona /.M. Menaeneena;

O0BACHATh (U3NYECKUI CMBICI aTOMHOTI'O (ITOPSAAKOBOI0) HOMEpa XMMHUYECKOI0 3JIEMEHTa, HOMEPOB
IpyIIIBI U epuoja B nepuogudeckon cucreme .M. Menneneesa;

O0BSCHATh 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B MPE/IEIax MallbIX
IIEPUOJIOB U TJIABHBIX NOJAPYIIIL;

XapaKkTepu30BaTh XMMUYECKHE JIEMEHTHI (0T BOJIOPO/Ia /10 KaJIbIUs1) HA OCHOBE MX MOJ0XKEHUS B
nepuoanydeckoit cucreme .M. MenneneeBa u 0cOOEHHOCTEN CTPOEHUS UX aTOMOB;

COCTaBJIATh CXEMbI CTPOEHUS aTOMOB NepBbIX 20 31eMeHTOB nepuoaudeckoi cucremsl .M. Menneneesa;

PacKpbIBaTh CMBICI IOHATUN: «(XUMUYECKAs! CBSA3bY», «3JIEKTPOOTPULIATEILHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTh (PU3NUECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIUIMYECKON PELIETKH;

OIpEeAEATh BUJ XUMUYECKON CBA3M B HEOPTaHUYECKUX COCIMHEHUSX;

n300pakaTh CXEMbI CTPOCHHS MOJIEKYJI BEILIECTB, 00Pa30BaHHBIX Pa3HBIMU BHJIAMH XUMHUYECKUX CBSI3EH;

PacKpbIBaTh CMBICI IOHATUN «HOH», «KATHOH», «AHHUOHY, «3JIEKTPOIUTHI», «HEITEKTPOIUTHI»,
«QIIEKTPOJIUTHUYECKAS JUCCOLMALIUNY, KOKUCIUTEIbY, «CTEIIEHb OKMCICHUS» «BOCCTAHOBUTEIDY, OKHCICHUEY,
«BOCCTaHOBJICHUEY;

OIpeNIeNIATh CTENIEHb OKUCIIEHUS aTOMa JIEMEHTa B COCMHEHUM;

PacKpbIBaTh CMBICI TEOPUH JIEKTPOIUTUUECKOMN TUCCOLMUALINN;

COCTaBJIATh YPAaBHEHUS JIEKTPOJIUTUUECKON TUCCOLMALIMY KUCIIOT, LIEJI0UEH, COJIEH;

OOBSACHATH CYIIHOCTh IpOIECcca ANEKTPOIUTUYECKOMN TNCCOLMALIUN U PEeaKIIui HOHHOTO 0OMEHa;

COCTaBJIATh TMOJHbIE U COKpAIllEHHbIE HOHHBIE YPaBHEHUS peakiii 0OMeHa;

OTIpeeNATh BO3MOXKHOCTb MPOTEKaHMsI peakliii HOHHOTO OOMEHa;

IIPOBOAMTD PEAKIUH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB;

OTpEAEIATh OKUCINUTENb U BOCCTAHOBUTED;

COCTaBIIATh YPAaBHEHUS OKHCINUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUIA;

Ha3bIBaTh (PaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKON peaKuy;

KJIaccu(pUIUpPOBaTh XMMUYECKHE PEAKLIUH 110 Pa3IMYHbIM MPU3HAKaM;

XapaKTepU30BaTh B3aMOCBSI3b MEX/1y COCTaBOM, CTPOCHHUEM U CBOWCTBAMU HEMETAIIJIOB;

IPOBOJUTH OMBITHI IO MOJYYEHUI0, COOUPAHUIO U U3YUEHUIO XUMUYECKHUX CBOIMCTB ra3000pa3HbIX
BELIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIEeCTBA: YIJIEKUCIBINA I'a3 U aMMHAK;

3arpsi3HEHUs] OKPY’Karollel Cpe/ibl Ha OPraHU3M YEI0BEKa,

IpaMOTHO 00palaThes C BEIECTBAMU B MIOBCEIHEBHOM KU3HU

BbInycKHUK OTyYUT BO3MOKHOCTh HayUUThCS:

BBIIBUTaTh U MPOBEPATH HIKCIIEPUMEHTAIBHO FMIIOTE3bI O XMMUUECKHUX CBOMCTBAX BEILIECTB HA OCHOBE UX
COCTaBa M CTPOCHHUSI, UX CIIOCOOHOCTH BCTYNATh B XUMHUYECKHE PEAKIUH, O XapaKTepe U MPOAYKTaxX pa3IndHbIX
XUMHUUYECKHUX PEAKIIN;

XapaKTepU30BaTh BEIIECTBA MO0 COCTABY, CTPOCHHIO M CBOMCTBAM, YCTaHABIMBATh IPUUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JAHHBIMHM XapaKTEPUCTUKAMHU BELIECTBA;

COCTaBJISITh MOJIEKYJIIPHBIE U TIOJTHbIE MOHHBIE YPAaBHEHUS 110 COKPALICHHBIM HOHHBIM YPaBHEHHUSIM;

IPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTEIbHBIE UM BOCCTAHOBUTEIbHbIE CBOMCTBA C
YUETOM CTENEHEH OKUCIIEHHS 3JIEMEHTOB, BXOAAIINX B €r0 COCTaB,;

COCTaBJIATh YPAaBHEHUS PEAKIIMM, COOTBETCTBYIOIMX I1OCIIEI0BATEILHOCTH NIPEBPAILIEHUI HEOPTAaHUYECKUX
BEIIECTB Pa3JIMYHBIX KJIACCOB;

BBIJIBUTATH U MIPOBEPSITH HKCIIEPUMEHTAIBHO TUIIOTE3bI O Pe3yiIbTaTaxX BO3ACHCTBHS pa3InYHbIX (DaKTOPOB
Ha U3MEHEHUE CKOPOCTH XMMUYECKOH peaKIiu;

UCIIOJIb30BaTh MPHUOOPETEHHBIE 3HAHUS JUISl SKOJIOTUYECKH TPAaMOTHOTO TIOBEJICHUS B OKpY KaloIIel cpese;



00BEKTHBHO OLIEHUBATh WH(POPMALIMIO O BELIECTBAX U XMMUYECKHX MPOIIECCax;

OCO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHUI IO XUMHUH JIJIS1 IPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa;

NOHUMATh HEOOXOAUMOCTh COOJIOJICHUS IPEAMUCAHIH, IPEJIaraéMbIX B HHCTPYKIUSX O
HCIIO0JIb30BAaHUIO JIEKAPCTB, CPEACTB

COJAEPKAHUE YYEBHOI'O ITPEJIMETA
8 KIIACC

OO0yueHne XMMUU PEAT3yeTCsl 10 CIASAYIOIMIUM pa3ieiiaM:

Tema 1. [lepBoHayajibHble XUMHYECKHE MOHATHSA (20 1)

Tena u BemectBa. CBoiicTBa BemiecTB. Poib XMMHMM B KU3HH COBpEMEHHOro oobmectBa. OTHOIIEHHE
o0I1ecTBa K XUMHH: XeMODUIus U XxeMogoOus.

Metoapl u3yuenus xumud. HaOmromenue. DxcnepumeHnT. MopenupoBanue. Mopaenu MarepuaibHBIC,
3HAKOBBIE U CUMBOJIbHBIE.

l'a3el. JKunkoctu. Teepable BemiecTBa. B3auMHbIe TEpexoabl MEXIAY arperaTHbIMU COCTOSHUSIMH:
BO3TOHKa, eCcyOnnMans, KOHAeHcallus, UCTIapeHue, KpUCTAILTU3allus, TUIaBJICHHE.

Ousnueckue sBiIeHUsA. YucTble BeliecTBA M CMECH. ['OMoreHHble M rereporeHHbie cmecu. Cmecu
ra3oo0pasHble, kujakue u TBepibie. CrocoObl pa3/ieeHusl CMecei: MmeperoHka, oTcranBanue, (GUIbTpoOBaHuE,
KpucTaJmu3anus. Xpomartorpadus.

XHUMHYECKHUE AIIEMEHTBI. ATOMBI U MOJIeKYJbl. [IpocTeie u cioxHbie BemecTBa. AioTponus. OCHOBHbIE
MIOJIOKEHHUST aTOMHO-MOJIEKYJISIpHOTO yueHus. Monbl. BemectBa MOJEKYISpHOIO UM HEMOJEKYJISIPHOTO
CTPOCHHUA.

3Haku (cMMBOJIBI) XuMuueckux sneMeHToB. 1IXD JI.M. Menneneesa. Ilepuoast u rpynnel. ['naBHas u
nobouHas noArpynmnsl. OTHOCHUTENbHAS aTOMHAsI Macca.

Xummnueckue Gopmynsl. Manekcs n ko3 duumentsr. OTHOCUTENBHAS MOJEKYJspHas mMacca. MaccoBas
JI0JI1 XUMUYECKOI0 3JIEMEHTA B COCIMHEHHH.

BanentHocth. CTpykTypHBIE (GopMyibl. IlocTosiHHas M mepeMeHHas BaJ€HTHOCTh. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTB.

Xumudeckue peakiuu. PeareHTsl M NpoaykTsl peakuuu. [Ipu3HakM XMMHUYECKHX pEaKUud. Y CIOBUSA UX
IpoTekaHus. Peakunu ropeHus. OK30TEpMUYECKUE U SHAOTEPMHUUECKNE PEAKIINH.

3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKHUE YPAaBHEHUSI.

Knaccugukarus XuMHUYECKUX peakluil 10 COCTaBy M YUCIy PEareHTOB U MPOAYKTOB. THUITBI XMMHUYECKUX
peakuuii. Peakium coequHeHUs, pa3ioxkeHus, 3aMeleHus 1 oomena. KaranuzaTopsl u katanus.

IIpakT4eckue padboTsI:

[IpaBuna TexHUKHM O€30MaCHOCTHM U HEKOTOpbIE BMJIbI padOT B XMMHUYECKOW JlabopaTtopuu (kabuHere
XUMHH).

Hab6mronenue 3a ropsiiei cBevoil.

AHanu3 noYBbl.

Tema 2. Baxxueiiliue npeacTaBuTe/ il HeOPraHuvdecKux BeulecTB. KosMyecTBeHHbIE OTHOILIEHUS B
xumun (18 v)

CocraB Bo3ayxa. O6beMHast 107151 KOMIIOHEHTA.

Kucnopoa. Ozon. Ilomyuenme kuciopoma. CoOupaHue W pacro3HaBaHUE KHUCIOPOAd. XHUMHUYECKHE
cBoKcTBa Kuciopoaa. [Tpumenenue kuciopoaa. KpyroBopot Kuciopoaa B mpupoJe.

Oxcunpl. Ha3Banus, coctaBnenue ¢popmys 1o Ha3BaHMAM. [IpencTaBUTENN OKCHIIOB: BOJA, YIIIEKUCIBINA
ra3, HeraiieHas U3BeCTb.

Bognopon B npupone. dusnueckre 1 XMMHUYECKHE CBOMCTBA BOAOPO/A, €TO MOIYYEHUE U IIPUMEHEHHUE.

Kucnotel, ux cocraB u knaccudukanus. Mamgukatopel. Tabnuna pactBopumoctu. CepHast M COJSHAS
KHCJIOTBI, UX CBOWCTBA U IIPUMEHEHHUE.

Comu, ux cocrtaB W Ha3BaHWs. PacTBopumocTh cosell B Boze. lIperncraButenn comnei: XJIOpua HaTpus,
kapOoHat Hatpus, pocdar KanpLus.

[Tocrosinnass ABoraapo. KonudectBo BemiectBa. Monbs. MonsipHas Macca. Pacdetsl ¢ MCMONb30BaHUEM
MOHATHM «KOJIMYECTBO BELIECTBA», «MOJIIPHAs Maccay, «IIOCTOSIHHas: ABOTaIpo».

3akoH ABoranpo. MosipHbI 00beM ra3000pa3HbIX BEIIECTB.

I'uapocdepa. Kpyrosopot Bojsl B ipupojie. Pusznveckrue 1 XUMHUYECKHUE CBOWCTBA BOJIbI: B3aUMOJICHCTBHE
C OKCUJaMHU.



OcHoBaHus, uX coctaB. PacTBopuMOCTh OCHOBaHUM B Boje. WHIuUKaTOphl B IIEIOYHOU cpere.
IIpencraBuTenu mieso4en: rTUAPOKCUIBI HATPUS, KA U KaJIbLH.

PactBopuMocTs M pacTBOpeHHOE BemecTBO. PactBopbl. PactBopenue. I'muapartel. MaccoBass nomns
pacTBOPEHHOrO BenlecTBa. PacyeTsl, CBsI3aHHBIE C MCIIOIB30BAaHUEM MOHATHS «MAaccoBas A0Js PaCTBOPEHHOTO
BELIECTBAY.

IIpakTnyeckue padborTbi:

[Monmyyenue, cobupanue M pacro3HaBaHHE KUCIOPOA.

[Tony4yenue, cobupaHnue u pacrio3HaBaHUE BOJIOPOJA.

[IpurorosneHue pacTBopa ¢ 3aJaHHOM MacCOBOM J0JIEH paCTBOPEHHOTO BELIECTBA.

Tema 3. OCHOBHBIE KJIACCHI HEOPraHUYecKuXx coequneHui (10 1)

O06o06menne cBeneHnii 00 OKCHIaX, UX Kiaccu(UKaluy, Ha3BaHUAX U cBoicTBaXx. CrocoObl MOTydeHUs
OKCHJIOB.

OcHoBaHMs, UX Kiaccu(UKaIys, Ha3BaHUS W CBOMCTBAa. B3ammojeiicTBHE C KUCIOTaMH, KHCIOTHBIMH
OKCHJaMH U COJISIMU. Pa3nojkeHue HepacTBOPUMBIX OCHOBaHUM. CriocoObI 1OJTy4eHHsI OCHOBAHU.

Kucnotsl, ux knaccuduxanus u HazBanus. OOLMe XMMHUYECKHE CBOMCTBA KHUCIOT. B3aumonelicTBue
KHCJIOT C METaJUIaMU. DJIEKTPOXUMHUYECKUN psiJ] HANPSHKEHUI MeTaiuioB. B3auMoneincTBue KUCIOT ¢ OKCUIAMU
MeTaJuIoB. B3auMonencTBue KUCIOT C OCHOBAaHUSAMH — PEaKLMs HEWTpanu3aluuu. B3aummonencTBue KHCIOT ¢
cossiMu. [lomydyeHne 0eCKUCIOPOAHBIX U KUCIOPOACOAEPKAIIUX KUCIIOT.

Conu, ux xnaccuuxanus u ceoiictBa. Bzaumopeiictsue coseil ¢ MeTajiizaMu, 0COOEHHOCTH 3TUX PEaKLui.
B3aumonelictBue coieil ¢ COIIMHU.

l'enernueckue psapl Meramia U HeMmerawia. ['eHeTHueckas CBsI3b MEXIYy KilaccaMd HEOPraHMYEeCKHX
BELIECTB.

IIpakTHyeckue padboTsbI:

Pemenue skciepuMeHTaNbHBIX 3a4a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPIraHUYECKUX COCIUHEHUI.

Tema 4. Ilepmoanueckmii 3aKOH W NepHOAHYECKasi cHCTeMa XHMHU4YecKux 3jemento JI.H.
Menpeaeesa. Ctpoenue aToma. (9 4)

EctecTBeHHbIE ceMelcTBa XUMUUYECKUX 3JIEMEHTOB: €JI0YHBIE U IIEIOYHO3EMENbHBIE METAJUIbI, TaJIOr€Hbl,
MHEpTHBIE ra3bl. AMpOTEepHOCT. AM(OTEpHBIE OKCUIBI M THAPOKCHIBI. KOMIUIEKCHBIE COMH.

[lepuoanueckuii 3akon u [1CX0.

ATOMBI Kak (opMa CyIIECTBOBaHMS XMMHUYECKOro 3jeMeHTa. OCHOBHBIE CBEJEHHS O CTPOEHUH aTOMOB.
Omnsitel Pesepdopaa. [lnanerapHas Moienb CTpOSHHsS aToMa.

CocraB aTOMHBIX si7iep: IPOTOHBI, HEUTPOHBI. OTHOCHUTEIbHAS ATOMHAs Macca.

Muxkpomup. DnektpoHbl. CTpoeHHe 3JEKTPOHHBIX YPOBHEH aToOMOB XMMHYecKHX ayemeHToB 1 — 20.
[TonsTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YpOBHE. M30TONBI.

XapakTepucTUKa JIeMEeHTa-MeTallla U AJIEMEHTa-HeMeTallla 1o ux nojosxxeHuto B [1CX0.

Tema 5. Xumnueckasi cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBbIE peakuuu (10 1)

Honnast xumuueckas cBsizb. VoHbl, oOpa3oBaHHBIE aTOMaMd METaUIOB M HeMmeTauioB. Cxembl
00pa3zoBaHMs HOHHOM cBs3U. IOHHBIE KPUCTAIIIMYECKHE PEILIETKH.

KoBanentHas xumuueckas CBA3b. DJIEKTPOHHbIE M CTPYKTypHble (Qopmyibl. [loHsTHe 0 BajlleHTHOCTH.
KoBasentHas HemonspHas cBsi3b. Cxembl oOpazoBanus KHC. MonekynsipHble 1 aTOMHBIE KPUCTAITHUYECKUE
pELIEeTKH, U CBOMCTBA BELIECTB C 3TUM THUIIOM PELIETOK.

OneTpooTpULIaTENbHOCTD. P anexkrpooTpunarenbHocTi. KoBaneHTHas nomnsipHas cBs3b. Junons. CxeMsl
obpazoBanms KIIC.

Mertannuueckas XUMUYECKasi CBA3b M METaJNIMYecKasl Kpucrajndeckas pemerka. CBOHCTBa BELIECTB C
STUM THUIIOM PEUIETOK.

Crenenp okxucineHuss. CpaBHEHHME CTENEHM OKHUCIEHHMS W BaJeHTHOCTU. lIpaBuna pacdera cremneHu
OKHCJIEHUS 10 (popMyIaM XUMUYECKUX COETMHEHHI.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. OmpeneneHue CTENEHEW OKUCIEHMsI [UIsl 3JIEMEHTOB,
o0pa3yromux BelecTBa pa3HbIX KiaccoB. Peakiun nonHoro oomena u OBP. Oxucnutenbs U BOCCTaHOBUTEIb,
okHcieHue u Boccranonienune. Cocrasienue ypasHenuit OBP meTonom anekTpoHHOT0 6anaHca.

Pe3zepBHoe Bpems (1 4)

COJAEPKAHUE YYEBHOI'O ITPEJIMETA
9 KUIACC



Tema 1. Crpoenme artoma. Ilepmoamyeckuii 3aKOH M TeEPUOAUYECKAS CHCTEMAa XHUMHYECKHX
ajieMmeHTOB .. MenaeneeBa. CTpoenne BemecTB. XMMUYeCKas CBsI3b. XUMHUYecKUe peakiuu (8 1)

XapaKkTepuCTHKa IEMEHTA 110 €T0 MOJI0KEHUIO B [leproandeckoil cucteMe XUMHUYECKUX 351eMeHToB []. M.
MenpeneeBa. 3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB JIEMEHTOB M MX COEJAMHEHUH B MEPUOAAX M TPYIIax B
CBETE MPEACTABIECHUIN O CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaYEHHUE NIEPUOIUUECKOI0 3aKOHA.

Tunel XMMHUYECKMX CBS3€d M THUIbBl KPUCTAJUIMYECKUX pPEIIETOK. B3anMOCBSI3b CTPOECHHMS M CBOWCTB
BELIECTB.

CBoiicTBa OKCHUIOB, KUCIOT, OCHOBAHUW M COJEH B CBETE€ TEOPUH HIICKTPOJIUTUYECKON AMCCOLMALMM U
OKHCIICHUSA-BOCCTAHOBJICHUA. [lOHATHE O TeEpexXoAHbIX 3eMeHTax. AmdorepHocTh. ['eHeTHueckuii psin
nepexogHoro annementa. llepuoanyeckuii 3akoH u Ilepuoanyeckas cucreMa XUMHYECKUX 3jeMeHToB [[. H.
MenneneeBa. O6001IeHIE CBEICHUI O XUMHUYECKUX peakuusx. [IoHsATHEe O CKOpOCTH XMMHUYECKOW peakIuu.
@dakTophl, BIUAIOUIME HAa CKOPOCTh XHUMHUYecKuX peakuui. Kartamuzaropsl u katanus. WHruOuUTopsl.
AHTHOKCH/IAHTBHI.

Jlabopamopuwie onvimot. 1. IlonydeHne ruipoKcUaa alFOMUHUS U UCCIIEIOBAHKUE €TO CBOMCTB.

Tema 2. MeTa/uibl u ux coequHeHusi(15 4)

[TonoxeHne MeTaIIOB B IEPUOJUYECKON cucTeMe XuMHuueckux 3ymeMenToB J[.M. MenneneeBa. Merasisl B
npuposae u obuue crnocodsl ux nomydeHusd. O6mue ¢usnueckue cBoiicTBa MeraioB. OOLIME XUMUYECKUE
CBOMCTBA METAJUIOB: PEaKLMU C HEMETAJJIAMU, KIUCIIOTaMH, COJIIMU. DJIEKTPOXUMUYECKUN Pl

HanpspkeHud mertamioB. lllenounble Metamnel U ux coeauHeHus. lllenodHo3eMenbHbIE METAIBI U UX
coeuHeHHs. AIOMUHUNA. AM(POTEPHOCTh OKCHJA U TUApokcuaa amoMunus. JKeneso. CoenHeHus xeneza u
UX CBOMCTBA: OKCUbI, TUAPOKCUAbI U conu xkenesa (11 u IIT).

Jemoncmpayuu. OOpa3ipl  MIENOYHBIX W IIEJIOYHO3EMEIbHBIX  MeTaiioB. OOpasubl  CIIaBOB.
B3aumoneiictBue HaTpus, JIUTHS W KajdblUWs C BOJOM. B3amMojelcTBME HATpus M MarHus C KHUCJIOPOAOM.
BzaumopeiictBue meramioB ¢ Hemetauiamu. [lomyuenue rkapokcuaos xenesa (I11) u (IID).

Jlabopamopusie onvimul. 2. O3HakOMIIeHHE ¢ oOpasllaMu MeTalioB. 3. B3ammoneiicTBue METaIOB C
pacTBOpaMu KUCIOT U cojell. 4. O3HaKoMIIeHHEe ¢ 00pa3liaMu MPUPOAHBIX COSAUHEHUI: a) HaTpus; 0) KaJbIus;
B) aJIOMUHUSA; T) xenesa. 5. [lonydyeHne ruipokcuaa alfOMUHMS M €r0 B3aUMOJIEHCTBUE C paCTBOPAMU KHCIIOT
u nienoyveil. 6. KauectBennsie peakunu Ha noHbl Fe2+ u Fe3+.

Ilpaxmuueckan paooma Nel

Pemenue skcriepuMeHTANBHBIX 3a7a4 110 TeMe «MeTallbl U UX COEIUHEHUS».

Tema 3. Hemerasibl u ux coequnenusi. Kuciaopon. Bogopon (27)

[TonoxeHne HEMETAIOB B MEPHOAMUYECKON cUcTeMe XUMHuueckux snemenToB J[.M. Menneneesa. O0mue
CBOMCTBa HEMETAJUIOB.

Bonopon — xumMHuueckuii 3JIeMEHT U pocToe BeniecTBo. dusnueckre 1 XMMUYECKUE CBOMCTBA BOJOPOJA.
[Tonyuyenue Bogopona B

nabopatopuu. [TonydeHue Bogopoaa B NpOMBIIIIIEHHOCTH. [IpuMenenue Bogopoaa.

[anmorensl: ¢u3nyeckue U Xxumuueckue cBoicTBa. CoeAMHEHHsS TaJOreHOB:  XJOPOBOIOPO/,
XJIOPOBOJOPOHASI KUCIIOTA U €€ COJH.

Kucnopon — xumuueckuid 3memMeHT M mpocroe BemectBo. O30H. CoctaB Bo3znyxa. Pu3nyeckue Hu
XMMHUYECKHE CBOICTBA Kuciopoaa. [TomyueHne u npuMeHeHne KUCIOpoaa.

Cepa: pusnueckue u xumuueckue cBoiictBa. CoelMHEHUsI Cephl: CEPOBOAOPO, CYIb(UIbI, OKCUIBI CEPHI.
CepHnasi, cepHHCTas U CEPOBOIOPOAHASI KUCIOTHI U UX COJIU.

A3oT: dusnueckue u xumuyeckue cBoiicta. AMmuak. Conu ammonus. OKkcupl a30Ta. A30THas KHCIOTa U
€€ COJIN.

®dochop: ¢usznueckne u xumudeckue cBoicTBa. Coenunenus docdopa: okcua docdopa (V),
optodochopHas KHCIOTa U €€ CONH.

VYrinepon: ¢usznyeckue M XUMHUYECKHE CBOMCTBA. AJUIOTpONUsS yriiepoja: aimas, rpaur, KapOuH,
¢ymepensl. Coenunenus yriepoza: okcuasl yraepona (II) u (IV), yronbHas KucioTa u ee Co.

Kpemuuii u ero coeiHeHus.

Hemoncmpayuu. O0pas3ipl TaJIOreHOB - MPOCTHIX BEIIECTB. B3anMoIEHCTBHE TaJlOreHOB C HATPUEM,
afoMUHUEeM. BbITecHeHHe XjopoM Opoma WM HOoJa M3 PacTBOPOB WX coJyieid. BammonelcTBue cephl C
METAJUIaMH, BOJIOPOJOM U KHUCIOPOAOM. B3auMoaencTBue KOHLIEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEIBIO.
[TornomieHune yriieM pacTBOPEHHBIX BEIIECTB UM Ta30B. BoccTtaHoBnenue meau u3 ee okcua yriaem. OOpasisl
NPUPOJHBIX COETUHEHUH XJopa, cepbl, pocdopa, yriepona, kpemHus. O0pasibl BaXXHEHITNX Ui HAPOIHOTO



X03siicTBa Cynab(paToB, HUTPATOB, KapOoHaTOB, QocdaToB. OOpa3ubl CTEKJIa, KEpaMHUKH, I[EMEHTA.
Jlabopamopmuvie onvimel. 7. KauecTBeHHas peakius Ha xjaopul-uoH. 8. KadyecTBeHHa peakius Ha cyiabdar-
noH. 9. PacnoznaBanue coneit ammonus. 10. Ilomydenue yriekucioro raza M ero pacrnosnaBanue. 1.
KauectBennas peakuus Ha kapOoHaT-uoH. 12. O3HaKOMIIEHHE C TPUPOJAHBIMH CUITMKATAMHU.

13. O3HakomIIeHHE C TPOAYKIIMEH CHIIMKATHOW MPOMBIIIJIEHHOCTH.

Ilpakmuueckue padomel.

Ne2 Tlomyuenue, coOupanue u pacro3HaBanue razoB (IlomyueHwe Bomopona, KHCIOpOJa, aMMHaKa U
YTJIEKUCIIOTO rasa u U3y4YeHue 170:¢ CBOIICTB).
Ne3. Pemenue sxkcriepuMeHTanbHBIX 3a1a4 1o teMe «Hemeramnel IV — VII rpynn u ux coequHeHuin.

Tema 4. [lepBoHayajibHbIe CBeleHHsI 00 oprann4yeckux Bemecrnax (12 4)

[Ipenmer wu3yueHus opraHudecko xumuM. llepBoHauanabHbBIE CBEAEHHS O CTPOEHUH OPraHMYECKHX
BenecTB. OCOOEHHOCTH OpraHruYecKux BeulecTB. OCHOBHBIE MOJOKEHUSI TEOPUU XUMHUECKOT0 cTpoeHust A.M.
ByrnepoBa. YrieBomopoabl: MeTaH, 3TaH, JTHICH. MCTOYHHMKM YriIeBOIOpPOJOB: MPHUPOIHBIN ra3, HE(Tb,
yroib. [IoHSATHE rOMOJIOTMYECKOTO pAJa.

Kucnoponconepskaime coenuMHEHHUS: CIOUPTHI (METAHOJ], 3TAHOJ, TIUIEPHUH), KapOOHOBBIE KHUCIOTHI
(YKcycHast KMCIIOTa, aMHHOYKCYCHAasl KUCJIOTa, CTEApUHOBAs U OJICMHOBAsi KUCIOTHI). bruomornueckn BakHbBIE
BEIIECTBA: JKUPBI, YIJIEBOJBL: TIIOKO3a, OENKd. XHUMHUYECKOE 3arps3HEHHE OKpPYKAIOMIeW Cpeibl W €ro
MOCJIE/ICTBHSL.

Hemoncmpayuu. Monenn MoneKyn MeTaHa M JpPYrUX YIrJ€BOJOPOJOB. B3ammoneiicTBue 3TUiEHA C
OpOoMHOI BOJ/ION M pacTBOpOM MepmaHraHata kanus. OOpasibl sTaHoNa U riuiepuHa. KaduecTBeHHas peakuus
Ha MHOroaromHsle cnupthl. [lonydyeHue ykcycHo-3TuiOBOro 3¢upa. OmblieHHEe Xupa. B3aumoneictsue
TJIIOKO3Bl C aMMHAYHBIM PAcTBOPOM okcuaa cepeOpa. KauecTBeHHas peakuus Ha kpaxmani. Jloka3aTenbCTBO
Hanuuus (QYHKIUOHAJIBHBIX TPYNI B pacTBOpax aMHHOKHUCIOT. ['opeHue O€nKoB (LIEPCTH WM NTHYBUX
nepseB). L[BeTHBIE peakiuu OEIKOB.

Jlabopamopusie onvimol. 14. V3roTtoBneHue wojeneil MoJjiekyn yriaeBoaoponoB. 15. CpoiictBa
rnuueprHa. 16. Bzaumoneiictue riroko3sl ¢ ruapokcunom mMean (1) 6e3 nHarpeBanus u npu HarpeBaHuu. 17.
B3anmoneiictBre kpaxmasua ¢ HOAOM.

Tema 5. O6001meHne 3HAHMI MO XUMHH 32 KYPC OCHOBHOM IIKOJIbI (6 1)

Ou3nYecKuil CMbICI MOPSIKOBOIO HOMEpa 3J€MEHTA B MEPUOJUUYECKON CUCTEME XMMHUYECKHUX 3JIEMEHTOB
. . MenneneeBa, HOMEpOB IE€pUOJA U TPYIIBL. 3aKOHOMEPHOCTH W3MEHEHHs CBOWMCTB JJIEMEHTOB M HX
COEMHEHUI B Mepuojax M TpyIIax B CBETE MPEACTABIEHUH O CTPOCHHWU aTOMOB 3JIEMEHTOB. 3HaueHHE
MIEPUOJNYECKOI0 3aKOHA.

Tunbl XMMHYECKHUX CBSI3€M M THUIBl KPUCTAUIMYECKUX PEIICTOK. B3auMOCBSI3b CTPOEHUS U CBOWMCTB
BEIIECTB.

Knaccupukanus XMMHUUECKUX peakUuid MO pa3inyHbIM IpHU3HAKaM (YUCIO M COCTaB pearupyroumux u
00pa3yloIIMXCsl BEIECTB; TEMIoBOM 3(QeKT; HCIoNb30BaHNE KaTaiu3aTropa; HaNpaBieHHE; H3MEHEHHE
CTETIeHEH OKUCIICHUS aTOMOB).

[IpocTbie u cioxHbIe BemecTBa. Meramiabl U HeMeTauibl. ['eHeTudeckue psapl MeTaula, HeMeTamia U
nepexonHoro Meramwia. Okcuiabl (OCHOBHBIE, aM(OTEpHbIE W KHUCIOTHBIE), THAPOKCHAbI (OCHOBaHUS,
amM(oTepHble TUIPOKCUIBI U KUCIOTHI) U COJM: COCTaB, KJIAacCH(PHUKAIMIA U OOIIME XUMHUECKUE CBOICTBA B
CBETE TEOPUHU AIEKTPOIUTUYECKON TUCCOLMALIMU U MPEACTABICHUH O polieccax OKUCICHUI-BOCCTAHOBIECHUSI.

IlnanupyemMble pe3yabTaTbl 00y4eHH s

BbinyCKHUK Hay4YuTCSH

® 3HaMb (NOHUMAMY):

— XUMHUYECKYI0 CUMBOIIUKY: 3HAKH XUMHUYECKUX DJIEMEHTOB, (POPMYITbl XUMUYECKHUX BEIIECTB, yPaBHEHUS
XUMHYECKUX PEAKIINI;

— BaXHEUIINE XUMUYECKUE MMOHATHUS: BEILIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE
aTOMHasT M MOJEKYJSIpHAs Macchl, MOH, KAaTHOH, AHWOH, XMMHYECKas CBA3b, 3JIEKTPOOTPULATEIBHOCTD,
BaJICHTHOCTb, CTEIIEHb OKHUCIIEHUS,

MOJIb,  MOJISIpHasg  Macca, MOJSIpHBIH  O0BEM,  pPacTBOpPBI,  ANEKTPOJMUTHI U HEIIEKTPOJIUTHI,
ANEKTPOJINTUYECKAs] JUCCOLUALMSA, OKUCIUTEIb U BOCCTAHOBUTEND, OKMCIEHUE U BOCCTAaHOBJIEHUE, TEIJIOBOU
s¢deKT peakiuu, OCHOBHbBIE THIIBI PEAKIMI B HEOPTraHUUECKON XUMUU;

— (GOpMYIHMPOBKM OCHOBHBIX 3aKOHOB M TEOPHH XHMHHU: aTOMHO-MOJIEKYJIIDHOTO YYEHHS; 3aKOHOB
COXpaHEHUsT MacChl BELIECTB, IOCTOSHCTBA COCTaBa BEIIECTB, ABOrajapo; nepuoauudeckoro 3akona JI. .



MeHeneeBa; TEOpUM CTPOCHHMS aTOMa W yYEHHS O CTPOCHHHM BEIECTBA; TEOPUH DICKTPOIUTHYECKOM
JUCCOLMAIMHN U YUEHHUSI O XUMHUYECKON PEeaKIlnH;

® HA3bIBAMD:

— XUMHUYECKHE 3JIEMEHTHI;

— COCJIMHEHUS U3yYCHHBIX KJIaCCOB HEOPTaHUYECKUX BEILIECTB;

— OpraHu4eckue BellecTBa Mo ux (opmylie: MeTaH, 3TaH, STUJICH, alleTUJICH, METaHOJI, 3TaHOJI, TTIULEPHH,
YKCYCHasl KMCJIOTa, III0K03a, Caxapo3a;

® 00BACHAMD!

— (u3uYecKuil CMBICT aTOMHOTO (MOPSIKOBOIO) HOMEpa XMMUYECKOTO 3JI€MEHTa, HOMEpa TPYIIbI U
repuoja B nepuoauueckoit cucreme . . MenzaeneeBa, K KOTOPbIM 3JIEMEHT NIPUHAIICKHUT;

— 3aKOHOMEPHOCTH M3MEHEHUsI CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeesiaX MaJlbIX MEPUOIO0B U A-
TPV, & TAKXKe CBOWCTB 00pa3yeMbIX MU BBICIIUX OKCHJIOB U TUIPOKCHIIOB;

— CYIIHOCTb MpOIIecca IEKTPOIUTUIECKON JUCCOIUAIIMN U PEaKIIUii HOHHOTO OOMEHa;

® XapaKmepuzoeamn.:

— XUMHYECKHE DJIEMEHTHI (OT BOJOPOAA 10 KaJIbLMs) HA OCHOBE WX IOJIOKEHUS B MEPUOANIECCKOMN
cucreme xummuueckux snemeHToB /1. 1. MenneneeBa u 0coOEHHOCTEM CTPOSHUSI UX aTOMOB;

— B3aMMOCBSI3b MEX/Iy COCTaBOM, CTPOCHHUEM H CBOMCTBAMHU HEOPTaHWYECKHX BEILECTB;

— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (IIPOCTHIX BEIIECTB — METAIJIOB
Y HEMETAJUIOB, COEIMHEHUI — OKCHJIOB, KUCJIOT, OCHOBAaHUH, aM()OTEPHBIX OKCHIOB U THIPOKCHJIOB, COJIEH);

® onpeoensimo.

— COCTaB BEILIECTB M0 UX Gopmysam;

— BaJICHTHOCTh M CTETICHU OKUCIICHUS JIEMEHTOB B COCJIMHEHUH;

— BH/JIbI XUMUYECKOU CBS3H B COCIMHEHUSX;

— THUIIBI KPUCTAIUTMICCKUX PEIIETOK TBEP/IBIX BEIICCTB;

— MPUHAANICKHOCTH BEIIECTB K OMPEIEIEHHOMY KIIACCY COSTMHEHUM;

— THUITBI XAMUYECKHUX PEAKIIHiA;

— BO3MOXHOCTb MTPOTEKAHUS PEAKIIl HOHHOTO OOMEHA;

® cocmasnamo:

— CXEMBI CTPOEHHsI aTOMOB IIEPBBIX JBA/LIATH AIEMEHTOB nepuoandeckoit cucremsl /1. 1. Menneneena;

— (popmysIBI HEOPTAaHUYECKUX COSAMHEHUN N3YYEHHBIX KIIACCOB BEIIECTB;

— YypaBHEHHs] XMMHUYECKHX PpEaKIii, B TOM YHCIIE OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX, C ITOMOIIBIO
METO/a IEKTPOHHOI0 OajaHca;

® HezonacHo obpawamsca.

C XUMHUYECKOU MOCy10i 1 1a00paTOPpHBIM 000PYIOBaHUEM;

® 11P0BOOUMb XUMUYECKULL IKCNEPUMEHM.!

— MOATBEPKAAIOINN XUMUYECKUN COCTAaB HEOPTAHUUECKUX COSAMHEHU;

— TOJTBEPKIAIOIIHIA XUMUYECKHAE CBOMCTBA N3YYCHHBIX KJIIACCOB HEOPTAaHUYECKUX BEIIECTB;

— M0 TOJyYeHHIO, COOMpaHMI0O M pPACIO3HABAHMIO Ta3000pa3HBIX BeLIECTB (KUCIOpOJa, BOJIOPOJA,
YTJIEKUCIIOTO Ta3a, aMMHAaKa);

— TIO OTMpeAeNeHUI0 XJOPHUA-, cylbdar-, KapOOHAT-UOHOB M MOHA AMMOHUS C IIOMOIIBI0 KaYECTBEHHBIX
peakumii;

® GLIYUCTAMD!

— MacCOBYIO JIOJII0 XUMHUYECKOT0 JIEMEHTa M0 (hOpMyIie COeIMHEHUS;

— MAaccoBYIO JIOJIIO BEIIECTBA B PaCTBOPE;

— Maccy OCHOBHOTO BEIIeCTBa MO U3BECTHOM MacCOBOM 10U MpUMeECeH;

— 00BEMHYIO JI0JII0 KOMIIOHEHTA ra30BOil cMecH;

— KOJIMYECTBO BEIIECTBa, 00BEM MIIM MacCy BelIecTBa IO KOJIMYECTBY BeEIlECTBa, 00BEMY WM Macce
peareHToB, UM MPOJYKTOB PEaKLUu;

® LCNONIL308aMb NPUOOPEMEHHbIe 3HAHUSA U YMEHUS 8 NPAKmMu4eckol OesamenbHOCMU U NOBCEOHEBHOl
HCUBHU:

— st 6e30macHOro OOpaIeHus ¢ BEIIECTBAMHU W MaTepHallaMd B TOBCEIHEBHOM XH3HU U TPAMOTHOTO
OKa3aHus NepBOM MOMOIIIU MPH 0KOrax KUCIOTaMU U IIeJI0YaMHu;

— JUTsl OOBSICHEHHUS OT/IETIHHBIX (PAKTOB U MPUPOIHBIX SIBICHUM;

— JUTsl KpUTUYECKOM OIEHKH MH(POPMAIH O BEIIECTBAX, UCIIONIb3yEMbIX B OBITY.



BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH

® XapaKTepU30BaTh OCHOBHBIC METOJbI IO3HAHUS XUMHUYECKHUX OOBEKTOB: HAONIOJICHHE, H3MEpEHHE,
SKCIIEPUMEHT, MOJICTIMPOBAHHE;

® pa3IM4aTh XUMUYECKHUE OOBEKTHI (B CTaTHKE):

— XMMHUYECKHE 3JIEMEHTHI U IIPOCTHIE BELLIECTBA;

— MeTaJUIbl U HEMETAJUIbl U XapaKTepU30BaTh OTHOCUTEIBHOCTh MPUHAITICKHOCTH TaKUX O0OBEKTOB K TON
WJIM MHOM TpyIIIIE;

— OpraHM4ecKHe U HEOPraHUYECKUE COCANHECHHUS,;

— THIPOKCUABI (KUCIOPOACOAEpKAIINE KUCIOTHI, OCHOBaHMS, aM(pOTEpHBIEC TUIPOKCHIBI);

— OKCHJIBI HeCOJIe00pa3yroIIie 1 cojieodpasyroiue (KHUCIOTHBIE, OCHOBHBIC, aM(POTEpHBIC);

— BAJICHTHOCTb U CTENEHb OKUCIICHHUS;

— CHUCTEMaTHYeCKHE U TPUBHAIBHBIE TEPMUHBI XUMUYECKOM HOMEHKIATYPHI;

— 3HAKOBYIO CHCTEMY B XHMHHU (3HaKM M (OPMYJBI, WHAECKCHI W KOI(PQOUIHEHTHI, CTPYKTypHBIE HU
MOJIEKYJISIpHBIE (POPMYIIbI, MOJIEKYISPHbIE U UOHHBIC YPAaBHEHUS PEaKLUM, MOJIHbIE U COKpPAIIEHHBIE MOHHBIC
YpaBHEHUsI DPEAKIMM, TEPMOXHMUYECKHE YpaBHEHUs, OOO3HAUEHUs CTENEHUM OKUCICHHUS W 3apsja HOoHa
B (hopMyIJie XUMHUYECKOTO COCTUHEHUS);

® pa3anyaTh XMMHUYECKHUE OOBEKTHI (B AMHAMUKE):

— (hu3UYEeCKHe U XUMUYECKUE CTOPOHBI MPOIIECCOB PACTBOPEHUS U TUCCOIIUAIINN;

— OKUCJIHUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH U PEAKIIMH OOMEHa;

— CXEMBbI U YpaBHEHHS] XUMUYECKUX PEaKIuil;

® COOTHOCHTb:

— 9K30TEPMUYECKHE PEAKIIUU U PEaKLIUU TOPCHHUS;

— KaTaJIMTU4ECKHE U (DepPMEHTATUBHBIE PEaKIUu;

— MeETaJlll, OCHOBHBINA OKCHUJ, OCHOBAHHUE, COJIb;

— HeMeTaJlJl, KUCJIIOTHBIA OKCHUJI, KUCIIOTa, COJIb;

— CTpOEHME aToMa, BMJ] XUMHUYECKOM CBSA3M, THI KPUCTAJUIMYECKOM pemETKH U PU3NYecKHe CBOWCTBA
BELIECTBA;

— HaXO0XKJCHHUE 3JIEMEHTOB B IIPUPOJIE U MIPOMBIIIJICHHbIE CIOCOOBI UX MOMYYECHHUS;

— HE0OXO0/IMMOCTh XUMHUYECKOI'0 TPOU3BOJICTBA U TPEOOBAHUHN K OXpaHe OKPYXKaroIlel Cpeibl;

— HeoOXOAMMOCTb IPHMEHEHHs COBPEMEHHBIX BEIIECTB M MaTepualioB U TpeOOBaHMM K
3I0POBBECOCPEIKEHUIO;

® BBIJIBUTATh U DKCIEPUMEHTAIBHO IIPOBEPSATH TMIOTE3bl 0 XMMUUYECKHUX CBOMCTBAaX BEILECTB HA OCHOBE UX
COCTaBa, CTPOCHUS U MPUHAUICKHOCTH K ONpeeIEHHOMY Ki1accy (TpyIIe) BEIIeCTB;

® [IPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBIISITH OKUCIUTENIbHBIE MJIM BOCCTAHOBUTEIbHBIE CBOIICTBA
C y4€TOM CTeleHel OKHUCIIEHUs 3JEMEHTOB, BXOJSIINX B €r0 COCTaB, a TAKXKe MPOAYKTOB COOTBETCTBYIOLINX
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI;

® COCTABJIATh YPAaBHEHMs PEAKIMI C y4yaCTHEM THUIHMYHBIX OKHUCIHMTENEH U BOCCTAHOBUTENIEW Ha OCHOBE
3JIEKTPOHHOTO OanaHca;

® OIIPEJIENATh BO3MOXKHOCTh NPOTEKAaHUSI XMMUYECKMX PEAKIUII Ha OCHOBE JJIEKTPOXMMHUYECKOIO psiaa
HaNpsDKEHUH METallIoB, psfa d3JEKTPOOTPULATEIbHOCTH HEMETANIOB, TAaOJMIBI PACTBOPUMOCTH M YYETa
YCIIOBUM IIPOBEJCHUS PEAKLINA;

® [IPOBOJUTH PACUEThI 10 XUMUYECKUM (opMyJiaM U YpaBHEHHSIM:

— JUIs1 BBIBOJIA (DOPMYJIBI COETUHEHUS IO MACCOBBIM JIOJISIM 3JIEMEHTOB;

— JUIsl IPUTOTOBJIEHUS PACTBOPA C UCIOIB30BAHUEM KPUCTAJIOTUIPATOB;

— JUTsl HAXOKJICHUS J10JIM BBIXO/1a MTPOYKTA PEaKUy M0 OTHOIICHUIO K TEOPETUUYECKU BO3MOKHOMY;

— ¢ ucnoip3oBanueM npasuia ['eit-Jlroccaka 06 00bEMHBIX COOTHOIICHUSX Ta30B;

— C UCIOJIb30BAaHUEM MOHATUN «KMOJIbY», «MMOJIbY, «UUCIO0 ABOTaapO»;

— 10 TEPMOXUMHUYECKUM YPABHEHUSIM pEAKLIUU;

® [IPOBOJUTH XHUMHUYECKUHA OSKCIEPUMEHT C HEYKOCHHUTEJIbHBIM COOJIIOJIGHUEM TMpaBWJl TEXHUKU
0€30I1aCHOCTH:

— I10 YCTAaHOBJIEHUIO KAYECTBEHHOI'O U KOJIMYECTBEHHOI'O COCTAaBa COEINHEHUS;

— IPH BBINOJIHEHUH UCCIIE0BATEIBCKOTO MPOEKTA;

— B JIOMAILIHUX YCJIOBUSX;



® IICTI0JIB30BAaTh NPUOOPETEHHBIC KITFOUYEBHIE KOMIETCHIIMHM IS BBIMIOJHEHUS MPOCKTOB H y4eOHO-
UCCIIEIOBATENBCKUX Pa0OT MO U3YYEHHUIO CBOWMCTB, CIIOCOOOB MOyUEHUsI U paCIIO3HAHUS BEILIECTB;

® OIIPE/ICIISITh NCTOYHUKN XUMUYECKOW WH(POPMAIIUH, MPEACTABISATh CIIUCOK MH(POPMAIMOHHEBIX PECYpPCOB,
B TOM YHCJIC U HA HHOCTPAHHOM SI3bIKE, TOTOBUTH HHPOPMAITMOHHBIH MIPOIYKT U MPE3EHTOBATH €r0;

© 00BbEKTHBHO OIICHUBATh HH(POPMAIMIO O BEIIECTBAX U XMMHUUYECKUX MPOIeccax, KPUTHUECKU OTHOCUTCS K
MICEBJIOHAaYYHOI HHPOpMAIIH, HeOOPOCOBECTHON peKiiaMe B CPEJICTBAX MAacCOBOM MH(OPMALINY;

® CO3/1aBaTh MOJIETIU U CXEMBbI ISl pElICHUsI yUeOHBIX U [T03HABATEJIbHBIX 33/1a4.

Y4yeOHO-MeTOANYECKOE O0ecTIeyeHHe Kypca XuMUM
OCHOBHOI 00111e00pPa30BaTEJIbHON IIKOJIbI

Y4eOHO-MeTOINYECKUI KOMILIEKT AJs M3y4eHHsl Kypca XuMuu B 8—9 kjaccax, cO3JaHHBIA aBTOPCKUM
KoulekTuBoM Tmonx pykoBoactBoM O. C. TabpuensiHa, COACPKHUT, KpoMe YYEOHBIX MMOCOOUH, y4eOHO-
METOJIMYECKUE U JUJAKTUYECKUE TOCOOUS, TETPAAU AJISl BHIOTHEHHS JTa0OpATOPHBIX U MPAKTHYECKUX paboT U
ap.

YMK «Xumus. 8 kaace»

1. Xumus. 8 kiacc. Yueonuk (aBropsl O. C. ['adpuensn, . I'. Octpoymos, C.A. Craakos).

2. Metoauueckoe nocobue. 8 kiacc (aBropsl O. C. ['abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

3. Ilporpamma Kypca XxuMuu 1 8—9 kiaccoB oOmeoOpazoBaTenbHbIX yupexaeHuit (aBropsl O. C.
I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).

4. Pabouas Tetpanp. 8 kiacc (aBtopsl O. C. I'abpuensn, C. A. Cnaakos).

5. Terpaap [1st 1TaOOPATOPHBIX OMBITOB U MpakTUyeckux padot. 8 kiacc (aBTopsl O. C. 'abpuensy, U. B.
AxcéHoBa).

YMK «Xumus. 9 kiaace»

1. Xumus. 9 knacc. YueOnuk (aBropsl O. C. I'abpuenss, U. I'. Octpoymos, C. A. Cragkos).

2. Meroanueckoe nocooue. 9 knacc (aBropsl O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Craakos).

3. Ilporpamma kypca xumuu 11 8—9 kiaccoB oOuieoOpa3zoBaTenbHbIX yupexaeHuil (aBtopsr O. C.
Iabpuensu, U. I'. Octpoymos, C. A. Cnaakos).

4. Pabouas Tetpanp. 9 knacc (aBropsl O. C. I'abpuenss, C. A. Cnankos).

5. Terpaapb [11st 1aOOPaTOPHBIX ONBITOB U MpakTUUYeckux padot. 9 kiacc (aBTopel O. C. I'abpuensy, U. B.
AxkcéHoBa).

6. DnekTpoHHas popma yueOHHUKa.

HNudpopmannoHHbIe cpeacTBa

HNurepHer-pecypcesl

1. http://www.alhimik.ru. IIpeacrasieHsl cieayronme pyoOpruKH: COBETHI a0UTYPHEHTY, YIUTEII0 XHUMUH,
CIIPaBOYHUK (OYeHb OoJbInas MoJ0OpKa TaONMI[ W CIPAaBOYHBIX MaTepHajoB), Becénas XUMHS, HOBOCTH,
OJIMMITHA[TBI, KYHCTKaMepa (MHOTO HHTEPECHBIX UCTOPHUCSCKHUX CBEICHUIA).

2. http://www.hij.ru. Xypran «XuMusi U KU3HB» TIOHSATHO M 3aHUMATENIFHO paccKasbiBaeT 000 BCEM
HHTEPECHOM, 4TO MPOUCXOJUT B HAYKE U MHUPE, B KOTOPOM MbI )KUBEM.

3. http://chemistry-chemists.com/index.html. OnexrponHbli XypHanm «XUMHKH U XHMHUSI», B KOTOPOM
NpPE/ICTABICHBI OMBITHI MO XHMHH U 3aHUMaTelbHas WH(OpMaIMs, MO3BOJISIONIME YBJICYb YYCHHUKOB
IKCTIEPUMEHTAIBHON YacThIO TIPeIMETa.

4. http://c-books.narod.ru. BceBo3moskHas tuTepaTypa 1Mo XHMHH.

5. http://www.prosv.ru/. [TocoOust 1 yyammxcsi, B TOM YHCJIE AJIs TIOATOTOBKM K UTOTOBOHM aTTecTaluu
(OI'D u EI'D), meToaunueckue mocoous Aisl yuuTenel, HayqHO-TIOMyJIsipHas JIUTepaTypa 1o XUMHUH.

6. http://1september.ru/. )KypHan npeaHa3HaueH He TOIBKO AJsl yuuTeneid. B HEM mpencraBieHo 6oibIIOe
KOJIMYECTBO PabOT YUEHHKOB, B TOM YHCIIE HCCIIEIOBATEILCKOTO XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIBHBIN MTOPTAJ CO CCHUIKAMU Ha
00pa3oBaTenbHbBIE CAUTHI IO XUMHHU.

8. www.periodictable.ru. COopHuK crTareii O XUMHYECKHX ODIIEMEHTAX, WILIFOCTPUPOBAHHBIN
IKCTIEPUMEHTOM.
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