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HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma o XMMHUU COCTaBJIEHA B COOTBETCTBHU C TPEOOBAHUSIMMU:

-OenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 oOpasoBanun B Poccuiickoit
denepauuny;

-OenepanbHoro 3akoHa ot 24.09.2022 No 371-®3 «O BHeceHMM W3MEHEHUM
B ®enepanbublii 3aK0H «O0 00pazoBanuu B Poccuiickoit deaepanmmy;

-DenepallbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO OOIIEro
o0pa3oBaHus, YTBEPKIACHHOIO MprKazoM MuUHHUCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepanuu ot 31.05.2021 r. Ne 287,

-ITpuka3za MunucrepctBa npocseuienus Poccuiickoit @enepannu Ne 568 ot 18.07.2022 "O
BHECEHUHU N3MEHEHHI B (peiepalibHbIN TOCYJapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAPT OCHOBHOTO
obmero oopazoanus" (3apeructpupoBan 17.08.2022 Ne 69675);

-IIpukaza MunucrepcTBa npocsenienus Poccuiickoit @eneparuun Ne 370 ot 18.05.2023 "O6
yTBepKAeHUH (perepaibHOi 00pa3oBaTebHON MpPOrpaMMbl OCHOBHOTO oOmIiero oopasoBaHus"
(Bapeructpuponan 12.07.2023 Ne 74223);

-ITocranoBnenus ['maBHOTO TOCygapcTBEHHOro caHuTapHoro Bpadya PD or 28 ceHTsOps
2020 r. Ne 28 «OO6 yrBepxaenum canutapaeix npasuin  CIT  2.4.3648-20
«CaHUTapHO-3MUAEMHOIOTHYECKHE TPeOOBaHUA K OpraHu3alysM BOCIHUTAaHUS M OOy4YeHHs,
OT/bIXa M 03]10poBJieHUs neTed u mojoaexmn» (Bmecte ¢ «CII 2.4.3648-20. Canutaphbie
npaBuia...»);

-IlocranoBieHns [J1aBHOrO rocyIapCTBEHHOIO CaHUTapHOro Bpada Poccuickon
Oenepanuu ot 28.01.2021 Ne 2 «OO6 yTBepkIeHMH CaHWTApHBIX npaBwi U HopMm CanlluH
1.2.3685-21 «I'urnennueckrue HOPMATUBBI U TPEOOBAHUS K 00eCTICUeHUIO OE30MaCHOCTH U (MJIN)
0e3BpeTHOCTH ISl YyeloBeKa (PaKTOPOB Cpeibl OOUTAHUS;

-IIpukaza Munucrepcta nmpocserenus Poccuiickoit @enepanuu ot 22.03.2021 Nel15 «O06
yTBepxkaeHun [lopsiaka opraHuzanuu M OCYLIECTBIEHHS OOpa30BaTENbHOM AESITENBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOrpaMMaM — 00pa3oBaTeNbHBIM MIPOrpaMMaM Ha4albHOTO
00111eT0, OCHOBHOTO OOIIETO W CpeaHero odmero oOpa3oBaHMs» (MPUKA3 BCTYIMAeT B CHIIY C
01.09.2021 u neitctByet n0 01.09.2027);

-ITucbma MunucrepcrBa IlpocBemenust Poccuiickoit ®enepaumu ot 19.03.2020
NeI'JT-39/04 «O HampaBieHU: METOMYECKHUX pekoMeHaanui» (MeToandeckne peKOMeHIAINH O
peanu3anuu 00pa30BaTENbHBIX MPOTPAMM HAYaJIBHOTO OOIIEr0, OCHOBHOTO OOIIETO, CPETHETO
o0riero oopazoBaHus, 00pa30BaTEIbHBIX POTPAMM CPETHETO MPOPECCHOHATBLHOI0 00pa30BaHus
U JIONIOJTHUTENbHBIX 00111€00pa30BaTeIbHBIX IPOrPaMM C IPUMEHEHHEM AJIEKTPOHHOT'O O0yUeHuUs
U IUCTAaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHA);

-MHCTPYKTUBHO-MeToAu4eckoro nucbmMa Komwurera mo obOpaszoBanuio ot 21.05.2015 r.
Ne 03- 20-2057/15-0-0 "OG6 opraHu3anMM BHEYPOYHOW MAEATENBHOCTH NPU pPealTU3aIiH
denepanbHBIX TOCYJApPCTBEHHBIX 00pa3oBaTeNbHBIX CTAHJAPTOB HAYaJIbHOTO OOIIEro |
OCHOBHOT0 00111er0 00pa3oBaHus B 00pa3oBaTenbHbIX opranu3zanusax Cankr-IlerepOypra";

-IluceMa MunucrepctBa mnpocsemenns Poccuiickor  @epepammu ot 11.10.2022
Ne(03-1505 «O peanuzannu 3aHATUN BHEYPOUHO IEATENBHOCTH «Pa3roBopel 0 BaXKHOMY;

-Ycrapa u nokanbHbIX akToB ['BOY rumuaszuu Ne 271 Cankr-IlerepOypra;

-OcHOBHOIl ~ 00pa3oBaTeibHOIl  MporpaMMbl  OCHOBHOTO  00miero  obpa3oBaHus
I'bOY rumuasum No271 Canxkr-IletepOypra.

Pabouas nmporpamMma 1o XuMUHM Ha YpOBHE OCHOBHOT'O 00I1IeT0 00pa30BaHMs COCTAaBICHA Ha
ocHoBe TpeOoBaHWi K pe3ynbTaTaM OCBOCHHUS OCHOBHOM 0O0pa3oBaTEIBHOW MPOTPAMMBbI
OCHOBHOTO 00Imero o0pa3oBaHMs, NpeACTaBICHHbIX B @enepansbHOM ToCylapCTBEHHOM
00pa3oBaTeIbHOM CTaHJIAPTE OCHOBHOTO 0O0IIEro oOpa3oBaHus, ¢ YUYETOM pacnpeneaEéHHbIX MO
KJlaccaM MpOBEpsSEeMbIX TpPeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeinbHOMN
IpPOrpaMMbl OCHOBHOTO OOILIEro 0Opa3oBaHUsl W 3JIEMEHTOB COJEP)KaHHWsS, MPEICTaBICHHBIX B
YHuBepcaibHOM Koau(uKaTope MO XHWMHH, a TaKKe Ha OCHOBe (eaepanbHOU paboueit
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IpOrpaMMbl BOCITUTAHUSI OOYYAIONIMXCS TPU MOJIYYEHUH OCHOBHOTO OOIIero oOpa3oBaHus U C
yuétoM KoHuenuuu mnpenopaBaHusit ydeOHoro mnpeamera «XuMus» B 00pa30BaTelIbHBIX
opranm3anusax Poccuiickoit ®Denepanuu, pealn3ylomUX OCHOBHBIE OO0IIe00pa3oBaTeIbHbIC
nporpammsl (yTB. Pemennem Komrernn Munnpocsemenus Poccun, npotokon ot 03.12.2019 N
[1K-4BH).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJJMETA «XUMMUSD»

Bkmaxg ydeOHoro mpenmera «XuMHS» B JIOCTWKECHHE I€JIeH OCHOBHOTO OOMIETO
o0Opa3oBaHusl OOYCJIOBJIEH BO MHOIOM 3HAa4€HHMEM XUMHUYECKOW HAyKH B IO3HAHUU 3aKOHOB
IPUPObI, B PA3BUTHH IIPOU3BOIUTEIBHBIX CUJI OOLIIECTBA U CO3JaHUH HOBOM 0a3bl MaTepHabHON
KYJbTYDBI.

XHUMHS KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK pacIpoCTpaHuia CBOE BIMSHUE HA BCE
00J1aCcTH YEJI0BEUECKOIo CYyIECTBOBAHUS, 3ajJlajla HOBOE BHJIEHUE MHUpa, CTaja HEOThEMJIEMbIM
KOMIIOHEHTOM MHUPOBOW KYyJIBTYPbl, HEOOXOAMMBIM YCIOBHEM >KU3HU OOILIECTBA: 3HAHUE XMUMUU
CIIy>)KUT OCHOBOH Uil (OPMHUPOBAHUS MHUPOBO33PEHHUS YEJIOBEKA, €ro IMpeACTaBICHUHA O
MaTepHabHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMUPYEMBbIE XUMUEH MPeICTaBICHUS O
B3aMMOIIPEBPALEHUSX SHEPrUu U OO0 HBOJIIOLMU BELIECTB B IMPHUPOJEC; COBPEMEHHAs XUMUS
HalpaB/IeHAa Ha pelleHHe I00aJbHbIX IPOOJEeM YCTOWYMBOIO pa3BUTUS 4YeEJIOBEYECTBA —
CBIDbEBOM, OSHEPreTHYEecKOW, MHUIIEBOM M  SKOJOTWYeckod Oe3omacHOCTH, MpolieM
31paBOOXPAHEHHUS.

B ycnoBusix BoO3pacTarollero 3HAYEHUS XUMUU B JKU3HM OOLIECTBA CYIIECTBEHHO
HOBBICUJIACH POJIb XUMHUYECKOro 00pa3oBaHMs. B 1ruiane couuanu3anuu oHO SBISETCS OJHUM M3
ycioBUi (POPMUPOBAHUS UHTEIUIEKTA IMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHA.

XumMuueckoe 00pa3oBaHME B OCHOBHOW IIKOJIE SIBISETCS 0a30BBIM IO OTHOIICHHUIO K
CUCTEME OO0IIEero XUMHU4YecKoro oopazopanus. [1o3ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peaiu3yeT mpucylue o0leMy XHMHUYECKOMY OOpa30BaHHUIO KIIOUEBBIE HEHHOCTH, KOTOpBIE
OTPa)KalOT TOCYAApCTBEHHbIE, OOILNECTBEHHbIE W WHAMBUIYalbHblE MOTPEOHOCTH. OTUM
OTpeNieNIsIeTCsl CYIIHOCTh 00IIel cTparernu o0y4yeHHsl, BOCIIUTAHUS U Pa3BUTH OOyYarOLINXCS
CpeJICTBaMU YUEOHOr 0 IpeaMeTa « XuMUs».

Nzyuenne npeamera: 1) crmocoOCTBYeT peanus3alyiv BO3MOKHOCTEH JJIsi CaMOpPa3BUTHS U
(dopMHpOBaHUs KyJIbTYpbl JIMYHOCTH, €€ 001el U (QyHKIMOHAIBHONW IPaMOTHOCTH; 2) BHOCUT
BKJIaJ B ()OPMHUPOBAHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HMX
CaMOCTOSITENIbHOM yueOHOM JIeATENbHOCTH, IKCIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHUH,
HEOOXOJUMBIX KaK B MOBCEJHEBHOW JKHU3HHM, TaK M B NPO(ECCHOHAIBHON AesITeNbHOCTH; 3)
3HAKOMMT CO CHEIM(PUKON HayuYHOTO MBIIIJICHNS, 3aKJIaJbIBa€T OCHOBBI 1I€JIOCTHOIO B3IJIs/1a Ha
€IMHCTBO TPHUPOJABI M YEJOBEKAa, SBISAETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUU
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTM  TOAPOCTKOB; 4)  CcHOCOOCTBYeT (OPMHUPOBAHUIO
LIEHHOCTHOT'O OTHOIIECHMSI K €CTECTBEHHO-HAy4YHBIM 3HAHMSM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTMYECKOE 00pa30BaHUE HIKOJIbHUKOB.

Ha3zBanHble HampaBieHUs: B O0YYeHUH XUMHUU 00eCIIeUrnBaOTCs celM(pUKoi coepxaHus
npeaMeTa, KOTOPBIA SBISIETCS TEearorn4eckd agalnTUPOBAaHHBIM OTpakeHHeM 0a30BOW HayKu
XUMUHU Ha ONPEJIEIEHHOM 3Tare €€ pa3BUTHS.

Kypc XMMuM OCHOBHOM WIKOJIBI OPUEHTUPOBAH HAa OCBOEHHE OOYYAIOIIMMUCS OCHOB
HEOPraHMYECKOM XHWMHUM U HEKOTOPhIX MOHATUH M CBEIEHHH 00 OTIEeNbHBIX O00BeKTax
OPraHUYEeCKON XUMHH.

CrpykTypa coaepxaHus npeaMera c¢(hopMUpOBaHA HA OCHOBE CUCTEMHOIO MOAXO0JA K €ro
nzydyeHno. CopepxaHue CKIAAbIBACTCA M3 CHCTEMbl IMOHATHM O XMMHYECKOM DJIEMEHTE U
BEIIECTBE M CHCTEMBbl IMOHATUH O XUMHUYECKOW peakiuu. OOe 3TH CHCTEMBI CTPYKTYpHO
OpPraHM30BaHbI 110 NPUHIUIY MOCIEA0BATEIBHOIO PAa3BUTUS 3HAHUM HAa OCHOBE TEOPETUYECKHUX
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IPEJICTaBICHUA pa3HOIO YPOBHA: AaTOMHO-MOJIEKYJISIPHOIO YYE€HMsI KaK OCHOBBI BCETO
ecrecTBO3HaHMs, ypoBHs llepuonmyeckoro 3akona /[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA
XMMHH, YYEHUS O CTPOSHUH aTOMa U XUMHUYECKOM CBSA3H, IPEICTABIECHUIN 00 3JIEKTPOIINTHYECKON
JUCCOLMALMU BELIECTB B pacTBopax. TeopeTnyeckue 3HAHHUSA PAacCMATPHUBAIOTCSI HAa OCHOBE
HMIIUPHYECKH TOITYYEHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCA MOCIIEIOBATEIBHO OT OJJHOTO
YPOBHS K JIPYrOMY, BBIIOJHSSA (PyHKINUN OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MO>KHOCTEM NPAKTUYECKOT0 MPUMEHEHMSI U ITOJIyYEHUS N3y4aeMbIX BELIECTB.

Takast opraHuzanusi COJAEp)KaHUs Kypca CIIOCOOCTBYET NPEACTABICHUI0 XUMHUYECKOM
COCTABJIAIOLIECH HAay4HOM KapTUHBI MHMpa B JIOTMKE €€ CHCTEMHOW npuponabl. Tem caMbiM
oOecrieyrBaeTcsi BO3MOXKHOCTh (POPMHUPOBaHUS Yy OOy4YaONIIMXCSl LIEHHOCTHOTO OTHOILIEHUS K
HAay4YHOMY 3HAHUI0O W METOJaM IO3HAHHMA B HayKe. BaXHO Takke 3aMETHTh, 4TO OCBOEHHE
COJIEp)KaHUs Kypca IPOUCXOAUT C IPUBJICUECHUEM 3HAHMM M3 paHEe H3Y4YEHHBIX KYypCOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knaccb» u «®Pusuka. 7 Kinacey.

HEJN U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMUS»

K HampaBiieHUIO TNEpPBOCTENEHHOM 3HAYMMOCTU IPH peajau3alMd 00pa3oBaTEIbHBIX
byHKUMH mpeaMeTa « XuMHsD TPAIULMOHHO OTHOCIT (POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKOM
HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTHYECKON ESITETLHOCTH YEJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYyJbTYpbl. 3ajaya IpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUN — BaXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
HOJIOXKEHUH, TOCTYMHBIX 0000IEHUI MUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKH, 3HAHUN O
HAYYHBIX METOAAX HM3YYCHHUS BEIIECTB M XMMHUYECKHX pEakIHi, a Takke B (OpMUpOBAHUH U
Pa3BUTUM YMEHUH U CIIOCOOOB JAEATEIbHOCTH, CBA3AHHBIX C IUIAHWPOBAHHUEM, HAOJIO/IEHUEM U
IPOBEICHUEM XUMHUYECKOI0 3KCIIEPUMEHTa, COOJI0ACHNEM IIpaBuUil 0e301acHOro oOpalleHus ¢
BELIECTBAMMU B I1I0BCEAHEBHON KU3HU.

Hapsiny ¢ aTuM 1ienu u3ydeHus npeaMeTa B IporpaMMe YTOUHEHBI U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOro o0mero ooOpa3oBanus. CeromHs B
o0Opa3oBaHuM 0co00 3HAUYMMON MNPHU3HAETCS HANpaBIEHHOCTh OOyYEHHs Ha pa3BUTHE U
caMOpa3BUTHE JTUYHOCTH, GOPMHUPOBAHUE €€ NHTEIUIEKTa U 0011l KyIbTypbl. O0y4eHne yMEHUIO
YUUTBCS U TIPOJIOJIKATH CBOE 00pa30BaHHE CaMOCTOSTENIbHO CTAHOBUTCS OJTHOW M3 BasKHEHIINX
¢GyHKIMH y4eOHBIX MTPEIMETOB.

B cBs13u ¢ 3TUM npu M3y4YeHHU NpeAMETa B OCHOBHOM HIKOJIE JOMUHHUPYIOIIEe 3HaYCHHE
nproOpenu Takue 1ei, Kak:

® hopMupoOBaHNE HMHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K camM000pa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATUIO pEIIEHUH, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

®HAMpPaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKoe MPHOOIICHHE ydaluxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTENbHOM  JIEATENBHOCTH, HAyYHBIM  METOJaM  IIO3HaHuA,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUM;

eobecrieueHNe YCIIOBHUI, CIIOCOOCTBYIOIIMX TNPHOOPETECHHIO OOYYaIOIUMUCS OIbITa
pa3HOOOpa3HON NeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIMI ), MMEIOIIMX YHUBEPCAIBHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUAOB JEATEIBHOCTH;

o popMHUpOBaHUE YMEHUH OOBSCHATH U OLIEHMBATh SIBJIEHUS OKpY)KAIOIIEro MUpa Ha
OCHOBAHUM 3HAHUH U ONBITA, IOJIYUYEHHBIX IIPX U3yUYEHUU XUMUU;

® hopMupoBaHue y o0y4aromuxcs r'yMaHUCTUYECKMX OTHOLIEHWH, MOHUMaHMs LIEHHOCTH
XUMHUYECKUX 3HAHUU I BBIPAOOTKH SKOJIOTHYECKH IIETIECOO0Pa3HOTO MOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOMIEH MPUPOTHOM
cpensl;

®pa3BUTHE MOTHBALIUU K 00YYEHUIO, CHIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTaHHIO
Ha OCHOBE YCBOCHMS OOILEYETOBEYECKHX IEHHOCTEH, MOTOBHOCTH K OCO3HAHHOMY BBIOODY
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npoduIis 1 HaPaBICHHOCTH JaJbHEUIIEro 00yUeHHs.

MECTO YYEBHOT' O IIPEIMETA «XUMMUS» B YUEBHOM IIVIAHE
B cucreme o61ero oopasoBanusi « XUMuUs» IpU3HAHA 0053aTEIbHBIM YY€OHBIM ITPEIMETOM,
KOTOPBII BXOJUT B COCTaB MPeAMETHON 00s1acTH «ECTeCTBEHHO-HAayUHbIE PEAMEThD.
VY4eOHBIM IJIaHOM Ha e€ u3yueHue oTBeeHO 136 y4eOHBIX YacoB — 110 2 4 B HEJIEIIO B 8 U
9 kaccax COOTBETCTBEHHO.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA
«XHUMMUA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

W3ydyeHne XuMUU B OCHOBHOHM IIKOJIE HANpPaBICHO HA JOCTIKEHUE OOYydYarOIIUMUCS

JIMYHOCTHBIX, MCTAIMPCAMETHBIX U ITPCIMETHBIX PE3YJIbTAaTOB OCBOCHUS yqe6H0r0 npeameTa.
JIMYHOCTHBIE PE3YJIBTATbBI

JIMdHOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTPAaMMBI OCHOBHOTO 00mIero oOpazoBaHus
JOCTUTAIOTCS B X0J/ie 00yUYeHHs] XUMHUH B €IUHCTBE YUECOHON M BOCHHMTATEILHOW JESITEIbHOCTH
OpI‘ aHM3aluu B COOTBETCTBUU C TPAAULIMOHHBIMUA pOCCHfICKHMPI COINMOKYJIbTYPHBIMH U JYXOBHO-
HPaBCTBEHHBIMH IEHHOCTSIMH, TPUHATHIMH B OOINECTBE MPAaBHJIAMH U HOPMaMH TOBEICHHS U
CHOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00YYarOIIUXCS.

JIMYHOCTHBIE Pe3yJIbTaThl OTPAXKAOT CHOPMUPOBAHHOCTD, B TOM YHUCIIC B YACTH:

Ilampuomuueckoz2o 6ocnumanusi

1) HEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY U
HayYHOMY HaCJICAWIO, NOHHMMAHUA 3HAYCHUIA XUMHYECKOUI HAayKH B JKHU3HU COBPCMCHHOI'O
o0rIecTBa, CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOW WMH(pOpMAIHMEld O MEPEeIOBBIX JIOCTIKECHUSIX U
OTKPBITHAX MHpOBOfI U OTE€YCCTBEHHOU XUMHHU, 3AaUHTCPCCOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MHUPA U OOIIECTBA;

I'pasicoanckozo eéocnumanus

2) MPEICTaBICHHUs] O COIMATbHBIX HOPMax M MpPaBWIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJUIEKTHBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOHM, yueOHO-
HCCJIE0BATENIbCKOM, TBOPUECKON M APYTUX BUIAX ACATEIHPHOCTH; TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOM NI€ATEIHHOCTH MPHU BBHINOJHEHUU Y4YEOHBIX, TIO3HABATENbHBIX 3a7a4, BBHIOJHEHUU
XUMHUYCCKUX JKCIIEPUMEHTOB, CO3AaHNN y‘—Ie6HBIX IIPOCKTOB, CTPEMIICHUSA K B3aMOIIOHUMAaHWIO
¥ B3aUMOIIOMOINM B TMpolecce 3TOM ydeOHOW AESITeNTbHOCTH; TOTOBHOCTH OIICHHBATh CBOE
MOBEACHHUE U MMOCTYIIKN CBOUX TOBapI/IHIeﬁ C IO3MIWHU HPABCTBCHHBIX U IMTPAaBOBBIX HOPM C y‘-IéTOM
OCO3HAHUS MOCIECTBUI MOCTYIKOB;

L]ennocmu nayunoeo no3Hauus

3) MHPOBO33PEHYECKUX MPEJACTABICHUI O BEHIECTBE M XUMHUYECKOH  peakIluH,
COOTBETCTBYIOIINX COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKH W COCTABJIAIONIMX OCHOBY [JIA
MOHUMAHUS CYITHOCTH HAYYHON KapTUHBI MUPA; TIPEJCTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHA MMPUPOJBI, B3AUMOCBA34AX YCJIOBEKA C HpHpO}IHOﬁ CpeHOfI, O pOJIM XUMHUH B IMO3HAHHUU
ITHX 3aKOHOMEPHOCTEH;

4) IMMO3HAaBAaTCJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IMOJYYCHHE HOBBIX 3HaHUH II0 XHUMHU,
HEOOXOUMBIX 7Sl OOBSICHEHHS HAOII01aeMbIX MTPOLIECCOB U SBIICHUH;

5) mo3HaBaTenbHOM, MHPOPMAITHOHHON M YUTATEIBCKON KYJIbTYpPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM PabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JUTEPaTypod, JOCTYIHBIMHU
TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOYYCHHUIO U TIO3HAHUIO, JIF0003HATEIPHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM0o00pa30BaHUI0, MPOSKTHOW M MCCIIEIOBATEIBCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAIMpaBJICHHOCTH U YPOBHs 00y4EHUS B JaJIbHEHIEM;

Dopmuposanusi Kyibmypul 300p06bs

7) oco3HaHUsI TEHHOCTH J>XH3HH, OTBCTCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 JKWU3HU, OCO3HAHHS TOCICACTBHA ¥ HENPUATHS BPEIHBIX
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NpUBbIUEK (YHOTpeOJIEHUs] aJKOrojsl, HAPKOTHKOB, KYpPEHMs), HEOOXOAMMOCTH COOIIOACHUS
npaBuiI OE30MACHOCTH MTPH OOPANICHUN ¢ XUMUYECKHMH BEIIECTBAMHU B OBITY U pEaTbHOM )KU3HH;

Tpyoosozo éocnumanus

8) mHTepeca K MPaKTHUECKOMY M3Y4eHHIO PO(EcCcHil U Tpyia pa3iinyHOro pojia, yBaXKCHUE
K TpyAy W pe3yibTaraM TpPYyJIOBOW JEATEIBHOCTH, B TOM YHWCIIE Ha OCHOBE NPUMCHCHUS
NPEIMETHBIX 3HAHWHA 10 XWMHH, OCO3HAaHHOTO BBIOOpa WHAWBUIAYAIBHOH TPAeKTOPHUU
OpOJOJDKeHHUs 00pa30BaHUS C Yy4ETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHH,
OOLIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; ycHemHon npodeccnoHalbHON NeATeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI; TOTOBHOCTh a/IaliTUPOBATHCS B MPO(ecCHOHANBbHOI cpelie;

DKoN02UYeCK020 80CNUMAHUSL

9) 9KOJIOrMYECKH II€7IECO00PA3HOr0 OTHOIICHUS K MPUPOJE KaK HMCTOYHUKY JKU3HH Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, MOHMMAHMS LEHHOCTH 3JI0pOBOro M Oe3ormacHoro odpasza
YKU3HH, OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXHYECKOMY 3JI0POBBIO,
OCO3HAHMA IIEHHOCTHU COOJIO/ICHHS TIPaBMII 0€30MaCHOTO MOBEACHUS P paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYaIUSIX, YIPOXKAIOIIUX 3JI0POBBIO M KU3HH JIFOCH;

10) crocoOHOCTH NPUMEHSTh 3HAHUS, MOJTy4YaeMbIe MMPU U3YYCHUU XUMHH, JUIS PELICHUSI
3ajla4u, CBS3aHHBIX C OKPY)KAIOLICH MPUPOJHON CpeloH, MOBBIMICHHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYpBI, OCO3HaHMSA TNI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTeH MX pelIeHus
MIOCPEJICTBOM METO/IOB XUMUH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTampeqMETHBIX pe3yJIbTAaTOB BBIIEIAIOT 3HAYMMBIC IS (HOPMHUPOBAHHS
MHUPOBO33PEHUS OOILIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucrema,
IpoIecC, SKCIEPUMEHT U Jp.), KOTOpPHIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPEeAMETOB (pOpMUPOBATH MPEICTaBICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIC yueOHbIC ACWCTBUS (ITO3HABATEIBHEIC,
KOMMYHUKATHBHBIC, PETYJSTHBHBIC), KOTOPbIE OOECIEYMBAIOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSTEIFHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOH A TeTbHOCTH.

MertamnpeaMeTHble pe3yJIbTaThl OCBOSHHS O00pa30BaTENBHOW MPOrpaMMbl 10 XUMHH
OTPaKaIOT OBJIAJICHHE YHUBEPCAIHHBIMH MTO3HABATEIHHBIMH JICHCTBUSMH, B TOM YHCJIE:

Bazosvimu nocuueckumu oeticmeusimu

1) yMeHHEM HCIOJIb30BaTh MPHEMBI JIOTUUECKOTO MBIIUICHHUS TIPU OCBOCHHW 3HAHUIL:
PacCKpBIBaTh CMBICI XUMHYECKHUX IMOHITUH (BBIICIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIIBATD
B3aMMOCBSI3b C JIPYTMMHU TOHSATHSIMH), UCIIOJNB30BaTh TMOHSATHS JUISI OOBSCHEHHS OTAEIBHBIX
(aKTOB ¥ SIBJICHUH; BEIONPATh OCHOBAHUS U KPUTEPHH JIJIsI KJIacCU(DUKAITUN XUMUYECKHUX BEIIECTB
U XUMHYECKHX PEaKIMif; yCTaHaBIWBATh NMPUYMHHO-CIEJICTBEHHBIC CBS3U MEXIy OOBEKTaMHU
U3yYCHUSI;, CTPOUTH JIOTUYCCKHE PACCYXKACHUS (MHAYKTUBHBIC, NEIyKTHBHBIC, TIO aHAJIOTHH);
JIeNIaTh BBIBOJIBI U 3aKITFOUCHHS,

2) yMEHHMEM TpPUMEHAThH B TIpOIECCEe TO3HAHWS MOHATHA  (MPEIMETHBIE U
METanpeIMEeTHbIE), CHUMBOJMYECKHE (3HAKOBBIE) MOJENH, HCIOJIB3yeMblEe B  XUMHH,
peoOpa30BhIBATh MIUPOKO MPUMEHSIEMbIC B XUMHH MOJICIIBHBIC TPEICTABICHUS — XUMUYCCKHIA
3HaK (CHMBOJ 3JIEMEHTa), XUMHUYecKas (opMylia U ypaBHEHHE XHMMHYECKOW PEaKUUU — IPH
peleHrH yueOHO-TT03HABATEIIBHBIX 33/1a4; C YIYETOM ITHUX MOJICIIBHBIX MPE/ICTABICHUI BBISBIISITH
U XapaKTepu30BaTh CYIIECTBEHHBIE MPU3HAKNA M3Y4aeMbIX OOBEKTOB — XMMUYECKHUX BEIIECTB U
XUMHYECKUX PEAKIMA; BBISBIATH OOIIME 3aKOHOMEPHOCTH, TIPUYMHHO-CIICJICTBECHHBIC CBS3H U
NPOTHBOPEYHSI B M3YYaEeMBIX MPOLIECCaX M SBICHUSIX; NPEIJIaraTh KPUTEPUU JUISL BBISBICHUS
ATHX 3aKOHOMEPHOCTEH M MIPOTHBOPEUHIA; CAMOCTOSITEIIFHO BHIOMPATh CIIOCO0 pelieHUs yu4eOHOM
3aauu (CpaBHUBATh HECKOJIBKO BApPHAHTOB PEIICHUS, BRIOMPATh HAN0O0JIe€e MOIXOSIINI C YIETOM
CaMOCTOSITEIIHO BBIJICIICHHBIX KPUTEPHUER);

Fazosvimu uccnedosamenvckumu delicmauamu

3) yMEHHEM HUCIMOJIb30BaTh MOCTABICHHBIC BONPOCH B KAUECTBE MHCTPYMEHTA IMO3HAHHMS,
a TaKKe B KayeCTBE OCHOBHI JUIsI (POPMHUPOBAHUS THUIOTE3bI IO IPOBEPKE IMPABUILHOCTH
BBICKa3bIBAEMBIX CY)KICHHIA;



4) npuoOpeTeHue OmbITa 10 IUTAHUPOBAHUIO, OPTraHU3AIMH U MPOBEJICHUIO YYCHUIECKUX
AKCIEPUMEHTOB: YMEHHUE HAOIIOIaTh 32 X0A0M IPOIIecca, CAMOCTOSITEIFHO MTPOTHO3UPOBATh €TI0
pe3yabTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOJBI MO pe3yiabTaTaM IpPOBEAEHHOTO OIbITA,
UCCIICIOBAHMSI, COCTABIIATH OTYET O MPOJICITAHHON padoTe;

Pabomoii ¢ ungpopmayueri

5) yMeHHEM BBIOMPATH, aHATU3UPOBATH M WHTEPIPETUPOBATH HHOOPMAIIUIO Pa3THYHBIX
BUZOB U (OpPM MpEICTaBICHUS, MOJyYaeMyl M3 pPa3HbIX HCTOYHUKOB (HAyYHO-TIOIyJspHAs
JUTEpaTypa XHMHUYECKOTO COJICp)KaHWs, CIPaBOYHBIE IOCOOMs, pecypchl HMHTepHeTa);
KPUTUYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OPMAIIHUIO;

6) yMeHHMEM TPUMEHATh pa3IUYHbIC METOABI M 3ampochl MpPU IOUCKE U OTOOpE
UHPOPMALIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JUIS BBIIOJHEHUS YYEOHBIX W
MIO3HABATEJBHBIX 33J1a4 ONPENEIEHHOTO THIIA; MPHUOOPETEHHUE OMbITa B 00JIACTH MCIIOJIH30BAHUS
UHPOPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTWH, OBJAJE€HUE  KYJIbTYpPOH  aKTHUBHOTO
UCTIOJIB30BaHUSl PA3IMYHBIX TOUCKOBBIX CHUCTEM; CaMOCTOSITEIILHO BBIOUPATh ONTHMAIbHYIO
dopmy mnpezacraBieHHs HHPOPMALMU M WLUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMHU
cXeMaMH, JruarpaMMamu, ApyrumMu GopMamu rpad@uku U iX KOMOMHALIUSMUY;

7) yMEHHEM HCIOJIb30BaTh M aHAIM3UPOBATH B MPOIECCE YUCOHON M MCCIIeI0BATEIbCKOM
NEeSITeTLHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIUICHHOCTH, CETBCKOTO X03HUCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY>KalOLE NPUPOJHON CPEBI;

Yuueepcanvuvimu KOMMYHUKAMUBHBIMU OeUCMEUAMU

8) yMmeHueM 3agaBaTh BONIPOCHI (B XOJ€ JAMANIOTa W/WIM JUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoil TeMbl, (HOPMYJIUPOBATh CBOM MPEUIOKEHHUS OTHOCHUTEIIHHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

9) mnpuoOpeTeHHE OMbITa MPE3CHTALUH PE3yJbTATOB BBIMOJHCHUS XHMHYECKOTO
IKCIIEPUMEHTa (J1a0OpaTOPHOTO OMbITa, JAOOPATOPHON padOTHI MO HCCICAOBAHUIO CBOMCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

10) 3aMHTEpECOBAaHHOCT, B COBMECTHOW CO CBEPCTHHKAMH TI03HABATEILHOW U
UCCIIEIOBATEIILCKOW JICATENIEHOCTH TPH PEIICHHH BO3HHUKAIOIIMX MPOOJeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacOBaHMs MO3ULMH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPIAWHAIMS COBMECTHBIX JICHCTBHM, ONpe/esIeHNe KPUTEPHEB TI0 OIEHKE KauyecTBa
BBITTOJIHEHHOHM paboTHl U 1p.);

Yuueepcanvuvimu pezynssmusHvimu Oeticmseusmu

11) yMeHHeM CaMOCTOSITEIBHO  ONpENeNsATh ILeMH JACATSNBHOCTH, IUIAaHUPOBATH,
OCYIIIECTBIISATh, KOHTPOJIMPOBATh U TIPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTEIHHOCTD,
BbIOMpaTh Haubomnee 3(ddekTuBHBIE CrOCOOBI pemeHus: y4eOHBIX M I03HaBaTEIbHBIX 3aad,
CaMOCTOSITENIBHO COCTABJIATh WJIH KOPPEKTUPOBATh MPEIJIOKECHHBIA AITOPUTM JEWCTBUM IpH
BBIMOJIHEHUH 3aJaHUA C Y4E€TOM IMOJyYeHHMs HOBBIX 3HAaHUN 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIMIX; OIIEHUBATh COOTBETCTBUE ITOIYIEHHOTO Pe3yJIbTaTa 3asiBICHHOH I1eTIH;

12) ymMeHHMeM HCIOJB30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TpeiaraeéMble B YCIOBUU
3aJaHuH.

NPEAMETHBIE PE3YJIbTATBI

[lpenmeTHbie  pe3ysbTaThl MPEJACTABICHBI TIO TOJaM OOYYEHHS H  OTPAKAIOT

c(OPMHUPOBAHHOCTh Y 00YUAIOIIUXCS CIETYIONMX YMEHHIM:
8 KJIACC

1) packpvieéams cmblci OCHOBHBIX XMMUYECKUX TOHATHIL: aTOM, MOJIEKYJIa, XUMHICCKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIECTBO, CMECh (OJHOPOAHAs U HEOJHOPOJIHAS),
BAJICHTHOCTh, OTHOCHUTEIJIbHASI aTOMHAsi ¥ MOJICKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JOJsI XUMHUYECKOTO 3JeMEHTa B COCIMHEHUH, MOJISAPHBIA O00BEM,
OKCH/I, KHCJIOTa, OCHOBAHHUE, COJIb, AIEKTPO-OTPHIIATEIbHOCTh, CTETICHb OKHUCIICHUS, XUMUYeCKast
peakius, KiIacCU(pHUKAIM pPEaKUUi: peakiMu COCAMHEHUS, PEaKLUUU Ppa3JIO0KEHHUS, PEaKIHH
3aMEIICHHS, PeaKiu OOMEHa, dK30- U YHJIOTEPMUICCKUE PEAKIUH; TEIIOBOK d(DPEeKT peakiuu;
PO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, pajiuyc aToMa, XMMUYecKas CBS3b,
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HOJISIpHAst U HETOJISIpHAsh KOBAJICHTHAs! CBsI3b, MOHHAs CBSA3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBast 10Jig BeulecTBa (MPOLEHTHAs KOHIIEHTpAIKsl) B pacTBOPE;

2)  unoCmpuposams B3aUMOCBSI3b OCHOBHBIX XHUMHUCCKUX MOHATHH (cM. m. 1) u
MPUMEHSTDH 3T MOHATHUS MPU ONMKMCAHUU BEUIECTB U UX MPEBPAILCHUH;

3) ucnonv3oeamv XUMUYECKYIO CHMBOJIMKY IS COCTaBJICHUS (opMys BeIIeCTB W
YpaBHEHUN XUMHUUYECKUX PEAKIIUH;

4)  onpedensimb BAJCHTHOCTh aTOMOB JJICMEHTOB B OWHAPHBIX COCIMHEHHSX; CTCIICHb
OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; PUHAIIICKHOCTH BEIIECTB K ONPEACIEHHOMY
KJIACCy COCAMHCHHWI TO QopMmysiaM; BHJ XUMUYECKOW CBSI3M (KOBAJICHTHAs W HOHHAs) B
HEOPraHMYECKUX COCAUHEHUSX;

5) packpvisame cmovicn Tlepuoauueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPHPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX MOJIOKEHHS B
[Teproanueckoii cucTeMe; 3aKOHOB COXPaHEHUs MaCcChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HHUS, 3aKOHA ABOTaIPO; ONUCHIBAMb U XAPAKMepu306ams TaOINIHYI0 Gopmy
[Tepronuueckoil cucTeMbl XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noAarpymnmna (A-
rpynna)» u «mnobounas noarpynmna (b-rpymma)», Manble U OONbLINE MEPUOIBL;, COOMHOCUMD
0003HaueHHs, KOTOpBIE UMeIOTCs B Tabnuie «llepruoauueckas cucteMa XMMUYECKHX AJIEMEHTOB
. U. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUS aTOMOB XMMHUECKHX 3JIEMEHTOB
(cocTaB u 3apsn sapa, o0IIee YUCIIO IJIEKTPOHOB U PACIPEEIIEHNE UX 10 3JIEKTPOHHBIM CII0SAM);

6) knaccupuyuposames XUIMUIECKUE FIEMEHTBI; HEOPraHUUECKHE BEIECTBA; XUMHUYCCKHE
peakiuu (10 YUCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BELIECTB, 110 TEIUIOBOMY 3 dekry);

7) xapaxmepuzoeams (onucvléams) OOINE XUMUYECKHUE CBOMCTBA BEIICCTB Pa3IHMYHBIX
KJIACCOB, MOATBEPXKAasi ONMCAHUE NPUMEPAMU MOJIEKYJSPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

8) npoecHosuposams CBOWCTBA BEUICCTB B 3aBHCUMOCTH OT UX KaueCTBEHHOTO COCTAaBa;
BO3MOYKHOCTH MTPOTEKAHHUSI XUMHYECKHIX TPEBPALICHUN B PAa3IMUHBIX YCIOBHUIX;

9) 6wblYUCAAMb OTHOCUTEIBHYIO MOJIEKYIIIPHYIO H MOJISIPHYIO MAacChl BEILIECTB; MacCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 1o (GopMyJie COeTMHEHHS; MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE;
IPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKOH peaKInu;

10) npumernsims OCHOBHBIC OTEPAIIUH MBICIUTEIBHOW JCATCIPHOCTH — QHAIN3 U CHUHTE3,
CpaBHEHHe, 0000IIeHHe, CHUCTeMaTH3allMl0, KJIACCHU(UKALMIO, BbISIBIEHHE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€U — ISl H3YYCHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINi; €CTECTBEHHO-
Hay4YHbIE METOJbl IO3HAHWS — HaOJIIOJCHUe, HU3MEpPEHHE, MOJEIMPOBAHUE, HKCHEPUMEHT
(peanbHBII ¥ MBICTICHHBIN ),

11) credoéams TpaBUIaM TIONB30BaHMS XHMHUYECKOHW TOCYIOH U J1abOpaTOpHBIM
00opya0BaHKEM, a TaKkKe IPaBHJIaM 00paleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU
[0 BBINOJHEHUIO JAa0OpAaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHUIO M COOMpPaHUIO
ra3000pa3HBIX BEMIECTB (BOIOPOJA W KHCIOPO/a), MPUTOTOBIEHUIO PACTBOPOB C ONPEACIEHHON
MaccoBOM JioJiell pacTBOPEHHOTO BEILIECTBA; IUIAHUPOBATb M MPOBOJUTH XHMHYECKHE
SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIbIO MHIWKATOPOB
(makmyc, GpeHondranenH, METHIOPAHX U JIp.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XMMHYECKUX MOHATHHA: XUMHUYECKUN DIIEMEHT, aToM,
MOJIEKYJa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD, 3JIEKTPO-
OTPUIATENILHOCTh, CTEMEeHb OKUCICHMS, XMMHUYECKas pEakius, XUMHUYecKas CBs3b, TEIJIOBOU
3peKT peakmud, MOJIb, MOJISIPHBIA OO0BEM, pacTBOP; DIIEKTPOJIUTHI, HEIIEKTPOIHTHI,
ANEKTPONIUTHYECKAsT TUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOoe
paBHOBecHue, 0OpaTHMbIe 1 HEOOPaTUMBIE PEAKIHH, OKUCIUTEIFHO-BOCCTAHOBUTEIIFHBIC PEAKIINY,
OKHUCJIUTEIh, BOCCTAHOBHUTENb, OKHCIECHHE M BOCCTAaHOBICHHUE, AJUIOTPOMNUs, amM(pOTEepHOCTH,
XUMHYECKasi CBSI3b (KOBAJEHTHAs, WOHHAs, METaJUIMYecKas), KpHUCTAUIMYECKas pelETka,
KOpPpO3Usl METAIJIOB, CIUIaBBl; CKOPOCTh XHWMHYECKOW peakiuu, MNpeAeNbHO TOMyCTUMAas
konuentpanus (I1J1K) Bemectsa;



2)  unoCmpuposams B3aUMOCBSI3b OCHOBHBIX XHUMHUCCKUX MOHATHH (cM. m. 1) u
MPUMEHSTDH 3TH MOHATHUS MPU ONMKMCAHUN BEUIECTB U UX MPEBPAILCHUH;

3) ucnonv3oeamv XUMHUYECKYIO CHMBOJIMKY IS COCTaBJICHHS (DOPMYNT BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIUH;

4) onpedensimb BAJCHTHOCTh M CTCNCHb OKHCICHUS XUMHYECKHX JJIEMCHTOB B
COCIMHEHUSX PAa3IMYHOrO0 COCTaBa; MPUHAAJIC)KHOCTh BEIIECTB K OINpeAeNEHHOMY Kiaccy
COCIMHEHUH 1Mo GopMyiaM; BUJ XUMHUYECKON CBSI3M (KOBAJEHTHAs, HIOHHAS, METAJUINUYECKas) B
HEOPraHMYECKUX COCTUHEHUSX; 3apsi/l HOHA [0 XUMUYECKOI hopMyIie; XapaKTep Cpebl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIAMHEHMM, THUI KPUCTAUIMYECKOM PEIMIETKM KOHKPETHOI'O
BELIECTBA;

5) packpvisams cmbica Tlepuoauueckoro 3akona /1. . MeHaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHUE: ONUCHIBAMb U Xapakmepuzosams TadnudyHyto Gopmy [leproanueckoit cuctembl
XUMHUYECKHUX JJIEMEHTOB: pa3liMvaTh MOHSATHUS «TJIaBHAas moArpymnmna (A-Tpynma)» U «noOodHas
noarpynna (b-rpynma)», manbie U OoJIbIINE MEPHOIBL; coomHocums 0003HAUEHHSI, KOTOPHIE
UMEIOTCA B TEPHOAMYECKOW TaOJIMIE, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apAl s/ipa, 00IIee YUCIIO0 JIEKTPOHOB U pacIipe/ie]IeHHe UX M0
AIIEKTPOHHBIM CIIOSIM);  00bACHAMb O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCIUHEHHH B mpeenax MajblX NepUOJ0B U IVIaBHBIX MOATPYMI C YU4ETOM CTPOCHHUS HX
aTOMOB;

6) knaccupuyuposames XUIMUIECKUE FIEMEHTBI; HEOPraHUUECKHE BEIECTBA; XUMHUYCCKHE
peakiuu (1o YMCIy M COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3 deKkTy, 1o
M3MEHEHUIO CTENCHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzoeambv (onucviéams) oOUIKME W CHEHU(PHUUSCKHE XUMHUYECKHE CBOMCTBA
MPOCTHIX U CJIOXHBIX BEIIECTB, MOATBEPKIasi OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIHM;

8) cocmasnisime ypaBHEHHS AIEKTPOIUTHICCKOM TUCCOIUAIIMU KUCIIOT, HIETI0YEH U COJIeH;
MOJTHBIE M COKpAIICHHBIE YpaBHEHUS pEaKIii HOHHOTO OOMEHa; ypaBHEHUS peaKIuH,
MOJITBEPXKJIAIOIINX CYIIECTBOBAHUE T'E€HETHMUYECKON CBSI3M MEXAYy BELIECTBAMHU pPa3IMYHBIX
KJIACCOB;

9) packpvisamb CYNIHOCTh OKHUCIUTEIBHO-BOCCTAHOBHTEILHBIX PEAKIUA MOCPEICTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;

10) npoenozuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS; BO3MOXXHOCTH
MPOTEKAHUsI XUMUYECKUX NIPEBPAILICHUI B pa3JIMYHBIX YCIOBUSIX;

11) ewbiuucssmes OTHOCUTEIILHYIO MOJICKYJIIPHYIO U MOJISPHYIO MacChl BEIIECTB; MACCOBYHO
JIOJTF0 XUMHUYECKOT0 3JIEMEHTa 1o (hopMyJie COeTMHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
MIPOBOAMTH PACUETHI [0 YPAaBHEHHIO XUMUYECKOM peaKkIuy;

12) creooéams TpaBUIaM TIOJNB30BaHMS XHMHYECKOW TOCYIOH U J1TabopaTopHBIM
00opya0BaHKEM, a TaKXKe MIPaBHJIaM 00paleHHs ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLUSAMU
MO0 BBIMIOJHEHUIO J1A00PAaTOPHBIX XHMHYECKHAX OMNBITOB MO TMOJYYCHHIO U COOMpaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

13) nposooums peakuuu, MOATBEPKIAIOIINE KAYECTBEHHBII COCTaB Pa3IMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM IMYyTEM XJIOPUA- OpoMua-, Homua-, KapOoHat-, ¢ocdar-, CHIMKAT-,
cynbdar-, TUAPOKCHUA-UOHBI, KATHOHHl AMMOHHSI W HOHBI HW3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

14) npumernsimv OCHOBHBIE OTIEPALIMH MBICIUTEIBHOW JESTEIBHOCTH — aHAINU3 M CUHTE3,
CpaBHEHHE, 000011IeHNE, CUCTEMATHU3alINIO, BBISIBIIEHUE IPUYUHHO-CIIEICTBEHHBIX CBA3EH — AJis
M3Y4YEHUsI CBOMCTB BEILECTB U XMMUYECKUX PEAKIUI; €CTECTBEHHO-HAYUYHbIE METO/IbI MO3HAHUS
— HabI0IeHNEe, U3MEPEHHE, MOJISTTUPOBAHNE, SKCTICPUMEHT (PEabHBIM U MBICTICHHBIN).

YYEBHUKU

B 8 knmacc Xumus 8 knace. Asrop O.C. I"'aGpuernsiH.

B 9 knacce Xumus 9 knacc. Arop O.C. 'abpuenss.

CUCTEMA OLEHKHU JOCTUXEHUS INIJNTAHUPYEMBIX PE3YJIBTATOB
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IIpoBenenue ompoca ydamuxcs Ha ypokax (MHIUMBUAYaJIbHBIA YCTHBIH OIPOC, OMPOC IO
WH/IMBUAYaJIbHBIM 3aJaHUSAM).
[TpoBeeHue MpoOBEPOYHBIX, MPAKTUUYECKUX U KOHTPOJIBHBIX PAa0OT MO TeMaM (COTIacHO
DOC).
COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»
8 KJIACC

Paznea 1. IlepBoHayaibHble XUMHYECKHE IOHSATHUSA

[Ipenmer xumun. Posib XuMuu B *KU3HU YeiioBeka. Tena u Bemecta. PU3HUECKUE CBOMCTBA
BEUICCTB. ArperaTHoe coCTossHHE BelecTB. IIoHATHE 0 MeTOnax MO3HAaHUSA B XUMUU. XUMHS B
cucreMe HayK. UncTeie BemecTBa 1 cMecH. CriocoObl pa3iesieHust CMecen.

ATOMBI X MOJIEKYJIbl. XUMHUYECKHE 31€MEHTHI. CHMBOJIBI XMMUUYECKHUX JIEMEHTOB. IIpocTsie
U CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas popmysia. BaneHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocrtaBa BemecTB. OTHocuTenbHasE aroMHas Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XMMHYECKOTO 3JIEMEHTa B COCIMHEHHH.

dusnyeckue U XUMHYECKHE SBJIEHUS. XHUMHMUECKas peakuuss U €€ INPU3HAKU. 3aKOH
COXpPaHEHMs MacChl BEIEeCTB. XUMHUYECKUe ypaBHeHus. Kiaccupukanus XMMUYECKUX peakLui
(coenuHeHus, pa3noKeHUs, 3aMelIeHUsI, 0OOMEHA).

XUMHUUECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C IIpaBUIaMU pabOThI B
nabopaTopuu U puéMamMu 0OpaIeHus ¢ J1abopaTopHbIM 000PYI0BAHUEM; U3YUECHUE U OTIMCAHHE
(Gu3nueckux CBOHCTB 00pa3lOB HEOPraHMYECKHUX BELIECTB; HAOMIOJEHHE (U3NYECKUX
(nmaBieHME BOCKA, TasiHUE JIbJA, PACTUPAHKE caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCAIUsI BOJbI) U
XUMHUYECKHX (TOpeHHe CBEYM, MPOKAJIMBAHWE MEIHOW IPOBOJIOKH, B3aMMOJAEHCTBHE Meja ¢
KHCJIOTON) SIBJICHUN, HAOJIIOJCHHE M ONMHCAHUE MPHU3HAKOB MPOTEKAHUS XUMHUUYECKUX PEAKIUN
(paznoxeHue caxapa, B3aUMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPHIOM Oapusi, pasioKeHUE
runpokcuaa meau(ll) mpu HarpeBanuu, B3aumojeiictBue xenesa ¢ pactsopoM conu menu(Il));
U3y4eHHE CIOCOOOB pa3fielieHus: cMeceil (C MOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BhIMIApUBAHUE,
TUCTWIISALMS, XpoMaTtorpagus), NpoBeIeHHE OYUCTKH MOBAPEHHON CONM; HAOMI0JCHHE H
ONMCAHUE pPEe3yJbTAaTOB IMPOBEACHUS OIBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAaCCHI;
CO3/1aHHe MOJIeNIel MOJIEKYJI (IIapOCTEPHKHEBBIX).

Paspnen 2. BaxkHeilune npeacTaBuTe/ M HEOPraHMYEeCKUX BeLeCTB

Boznyx — cMmech razos. CocraB Bo3ayxa. Kucimopon — 371€MEHT M IPOCTOE BELIECTBO.
HaxoxneHnue kuciopoja B mpupoje, Gpu3nyeckue U XMMHUYECKUe CBOMCTBA (peaKiMu TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOTy4YeHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIUIeHHOCTH. KpyroBopot kuciopona B npupojae. O30H — auioTponHas MOAU(pUKaLus
KHCIIOPOJA.

TeroBoil 3QdexT XUMHYEeCKON peakuuHu, TEePMOXMMHUYECKHE YpaBHEHUS, 5K30- U
OHIOTEPMUYECKUE peakUMH. TOmIMBO: yroiab M MeTaH. 3arpsA3HEHHE BO3/yXa, YCWIECHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT 1 mpoctoe BenecTBo. Haxoxaenue Boiopoa B mpupoze, pusnyeckue
U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCO0bI noyyeHus. Kuciaotel u conu.

KomnuectBo BemectBa. Monb. MonsipHas macca. 3akoH ABoraapo. MousipHbIil 00BEM
ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

@usnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. HacelmieHnsle u
HEHACBILUICHHbIE PAaCTBOPBI. Pacmeopumocms eeujecme 6 6ode. MaccoBas 10Js BEIIECTBA B
pacTBope. XUMHUYECKUE CBOWCTBAa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B IpUPOJE M B KU3HHU
yenoBeka. KpyroBopoT Bojabl B mpupojie. 3arpsa3HeHUE MPUPOAHBIX BOoJ. OXxpaHa M OYMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanust nHeopranmueckux coeauHeHuit. Oxcuawl. Kraccudukanus OKCHIIOB:
cojeoOpa3zyroue (OCHOBHBIC, KUCIOTHBIE, aM(OoTepHbIe) U Heconeobpa3zyromue. HomeHnknarypa
OKCHJIOB (MeXAyHapoJHasi U TpuBHaibHas). dusnueckue M XMMUYECKHE CBOMCTBA OKCHJIOB.
ITomyuyenue OkCUI0B.
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OcHoBanusa. Krnaccudukainuss OCHOBaHWH: IMIENOYM U HEPACTBOPUMBIE OCHOBAHWSL.
Homenknatypa ocHoBaHuil (MexayHapoAHass W TpuBUaibHas). DU3MUECKHME U XHUMUYECKUE
CBOMCTBA OCHOBaHUU. [losrydeHne ocCHOBaHM.

Kucnorel. Knaccudukanus kucnor. Homenknatypa «kuciaor (MeXAyHapoOaHAs W
TpuBHaJibHasA). PuU3NUECKUEe U XUMUUECKHE CBOICTBAa KUCIOT. Psan aktuBHOCcTH MeTauioB H. H.
bekeroBa. [TonyueHnne KUcIor.

Conmun. Homenkiatypa coiseil (MeXayHapoJHas U TpuBHaJIbHAs). Dusznueckue u
XHMHYECKHE CBOMCTBa coliell. [loyuenue comnei.

I'enernyeckas CBA3b MEXAY KJacCaMH HEOPraHMYECKUX COCTUHEHUM.

XUMHYECKUN SKCHEPUMEHT: KAaYECTBEHHOE OIPEACIICHUE COJAEpXKaHUsA KUCIOpoda B
BO3/yX€; MOJy4eHHe, COOMpaHue, paclio3HaBaHUE U N3y4YE€HUE CBOMCTB KHCIIOPO/a; HaOI0JeHUE
B3aUMOJICVCTBUS BEILIECTB C KUCIOPOJAOM M YCIOBHUS BOSHUKHOBEHMS M IPEKPAIICHUS TOPEHUs
(moxapa); 03HaKOMJICHHE ¢ 00pa3IiaMu OKCHJIOB U ONTUCAHKE UX CBOWCTB; MOTYYCHHE, COONpaHue,
pacrno3HaBaHHE CBOWCTB BOJOpoJia (TopeHue); B3aumojeicTBue Bojopoaa ¢ okcuaom meau(Il)
(BO3MOKHO MCIIOJIb30BAHUE BUIEOMATEPHAIIOB); HAOIIOACHUE 00pa31l0B BEUIECTB KOJIUYECTBOM |
MOJIb; HCCIeOBaHHE OCOOEHHOCTEW PpACTBOPEHHUS BEIIECTB C PA3IMYHOW PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE DPACTBOPOB C OINpPENECIEHHOW MAacCOBOM J0JE€M PACTBOPEHHOIO BELIECTBA;
B3aMMOJICIICTBHE BOJABI C MeTalUlaMH (HaTpueM M KajbleM) (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB); ONPEIEIIEHUE PACTBOPOB KHUCIOT M IIEJIOYEH C IOMOIIbIO HMHIMKATOPOB;
uccienoBaHre o0pa3loB HEOPraHMYECKHX BEIIEeCTB Ppa3MYHbIX KJIACCOB;, HAOIOJIEHUE
M3MEHEHHUs1 OKPAaCKHU MHAMKATOPOB B pACTBOpPAX KUCJIOT M IIEJ0Yei; U3yUEeHUE B3aUMOJEHCTBUS
okcuna meau(Il) ¢ pacTBOpoM cepHOI KUCIOTHI, KHCIIOT C METaUIaMH, PEaKIuil HEHTpaIn3aluu;
II0JIy4Y€HHE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OIHOTO METaJlIa JPYTUM U3 pacTBOpa COJIN;
pelIeHre HSKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Baxkheilline Kiaacchl HEOPraHUYECKHX
COCIMHEHUIN.

Paznen 3. [lepuoauveckuii 3akon u Ilepuoanyeckasi cucreMa XUMHYECKHX 3J1eMEHTOB
.M. MengeaeeBa. CrtpoeHue aToMoB. XHMHYeCKass CBA3b. OKHCIUTEIBHO-
BOCCTAHOBUTE/IbHbIE PeaKIHI

[TepBbie MOMBITKY KIACCU(PUKALINNA XUMHUECKHUX dJIeMeHTOB. [IoHsATHE O TpymHmax CXOIHBIX
3JIEMEHTOB (ILLEJIOYHbIE U MIETOUHO3EMETbHBIE METAJUIbI, FAJIOT€Hbl, UHEPTHBIE ra3bl). DIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCHUJIBI U TUAPOKCH/IBL.

Ilepnonnueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux asyemeHToB /J[. .
MenneneeBa. Koporkonepuognas u JuiMHHONEpHoaHas ¢opmbl lleproguueckoil CHCTEMBI
xumuuecknx ssemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. Duznueckuil CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIIBI DJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTponbl. CTpOeHHE AIEKTPOHHBIX
o0onouek aromoB mepBbIx 20 XuMmMuueckux sneMeHTOB Ilepumoguueckoir cucremsr [l W.
MenneneeBa. XapakTepucTHKa XMMHYECKOTO 3JIEMEHTA MO ero nosnoxeHuto B [lepuognueckoit
cucrteme 1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paJilyca aTOMOB XUMUYECKUX DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO rpynmnam M nepuoaam. 3HadueHue llepuogmueckoro 3akoHa u
Ilepnonnuecko CUCTEMBI XMMUYECKHUX JJEMEHTOB Ul pa3BUTUSA Hayku W npaktuku. 1. M.
MenaeneeB — y4€HbIN U TPaXKJaHUH.

Xumuaeckas CBSI3b. KoBanenrnas (monsipHas u HEMnoJIsipHast) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas! CBA3b.

Crenenb okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. [Iporeccrl okuciaeHus
1 BOCCTaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUI HKCIIEPUMEHT: H3y4eHHE OO0pa3lioB BEIIECTB METAJUIOB M HEMETAIJIOB;
B3aUMOJICHCTBUE TUJIPOKCUIA LIMHKA C PAacTBOPaMU KUCIOT U WIEJIOYEH; MPOBEJICHUE OMBITOB,
WUTIOCTPUPYIONINX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3I0XKEHUs, COEAUHEHNS).

MexnpeamMeTHble CBSI3U
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Peanu3arust MeXMnpeaMETHBIX CBsI3ei NMPHU M3YYEHUH XUMUU B 8§ KIIACCE OCYIIECTBISETCS
yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX OHATUHN, TaK U MOHITUN, SBIISIOIINXCS
CUCTEMHBIMU JIJIsl OTJENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO111e ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAyYHBIH (DakT, rUnoresa, Teopus, 3aKOH, aHaJIH3,
CUHTE3, KIacCU(pUKaIus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIENb, SIBJICHUE.

@dwuszuka: Marepusi, aroM, OJJCKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKJIWA, HW30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, SJEKTPUYECKUN 3apsll, BELIECTBO, TeJ0, 00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYCCKUEC BEIUYHMHBI, SIMHHIIBI M3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, CoHIIE.

buonorwust: porocunres, npixanue, ouochepa.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPO/IbI, OJIE3HbIE UCKOTIAeMbIE,
TOTLIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

Paspnen 1. BemecTBo 1 XUuMHU4YecKasi peakiuus

Ilepuonnueckuin 3axkoH. llepuommyeckas cucrema xumuyeckux odsyeMmeHros JI. U
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOMICTB XHUMHUYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kajlus, KadbLUs U UX COCOUHEHUM B COOTBETCTBUHM C
M0JIO’KEHUEM 3JIeMEHTOB B [lepuoinyeckoil cucteme U CTpOEHUEM X aTOMOB.

Crpoenune BemiecTBa: BHUABI XMUMHUYECKOM CBSI3U. THUNBI KPUCTAIIIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAININYECKON PEIIETKU U BUAA XUMUYECKON CBS3H.

Knaccupukanuss u HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB (MEXIyHapoaHas H
TpUBHaJIbHAs). XHMMHYECKHE CBOMCTBA BEILIECTB, OTHOCALIMXCS K pa3jIMYHbIM KjaccaM
HEOPraHUYECKUX COEAVNHEHNUN, TEHETUYECKas CBSI3b HEOPraHMUECKHUX BEIIECTB.

Knaccuukanus XMUMUYECKHX PEaKUUi MO pa3IMYHBIM MPHU3HAKaM (110 YUCIY U COCTaBy
YUYacCTBYIOILIUX B PEAKI[MH BELECTB, 110 TEMJI0BOMY 3G (DEeKTY, 10 U3MEHEHUIO CTETEHEH OKHCICHUS
XUMHUYECKHX JJIEMEHTOB, TI0 OOpaTUMOCTH, IO YYacTHIO Karajau3atopa). OK30- U
SHAOTEPMHUUYECKHE PEAKIIMH, TEPMOXUMHUYECKHE YPABHEHUS.

[TonsTHE O CKOpOCTH XMMHYEeCKOW peakuuu. IloHsTHEe 00 OOpaTHMMBIX W HEOOpPATHMBIX
XUMHUYECKNX peakiusax. [IoHsTHE O TrOMOreHHBIX M TETEPOTEeHHBIX peakuusax. [lonamue o
Xumuueckom pasrosecuu. Dakmopwvi, GIUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NON0JACEHUE XUMUYECKO20 PABHOBECUSL.

OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIUM, JJIEKTPOHHBIA OallaHC OKHCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CoCTaBleHHE YPAaBHEHMH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIONIb30BaHUEM METO/1a AJIEKTPOHHOIO OalaHca.

Teopust 2IIEKTPOIUTHUECKON AMCCOLUALMHU. DJIEKTPOJIUTBHI U HEAIEKTPOJIUTHL. KaTnousl,
AQHUOHBI. MeXaHN3M JUCCOLMAIIMY BEIIECTB C Pa3IMUYHbIMHU BUJIaMU XUMUYECKOU CBsA3H. CTeneHpb
nucconanui. CUIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakiiun monHoro oOMeHa. YcCIOBHS MPOTEKAHUS PEaKIMii HMOHHOTO OOMEHa, MOJIHBIE H
COKpAaIEHHBIE MOHHBIE ypaBHEHHUs peakuui. CBONCTBA KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NpeCTaBIeHUH 00 3JIEKTPOTUTHYECKON Jucconmanuu. KadecTBEHHbIE peakIWd Ha HOHBI
Touamue o eudponusze conetl.

XVWMHUYECKUN OSKCIIEPUMEHT: O3HAKOMJIEHME C MOJAEISAMU KPHUCTAUIMYECKUX PEIIETOK
HEOPraHMYEeCKUX BEIEeCTB — METAJUIOB U HEMETaJUIOB (rpaduTa U anmasa), CIOKHBIX BEIIECTB
(x110puia HaTpus); UCCIEA0BAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEaKIMK OT BO3EHCTBUS
pasnYHbIX (PAKTOPOB; HCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, Ipolecca
JUCCOLMALMU  KHUCJIOT, IIeodyed M cosied (BO3MOXKHO HCIOJb30BaHUE BHUAEOMATEPUATIOB);
IPOBE/ICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPU3HAKU IMPOTEKaHHs] peaKkUui HOHHOro OOMeHa
(oOpa3oBaHue ocajaka, BbIIEICHHE Ta3a, OOpa3oBaHHME BOJIbI); OIBITOB, WUIFOCTPUPYIOLIUX
IOpUMEpPbl  OKUCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~peakUuil (ropeHue, peakuuu pas3ioKeHHs,
COEJIMHEHUS ); pacliO3HaBaHHE HEOPTraHMUECKUX BEIIECTB C MOMOIIBIO KaU€CTBEHHBIX pEeaKlIUi Ha
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VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Pa3gen 2. HemeTa/sILI M HX COeTUHEHU S

OOmrast xapakTtepucTuka rajmoreHoB. OCOOCHHOCTH CTPOCHHMS AaTOMOB, XapaKTepHbIC
creneHu okuciaeHus. CTpoeHHe M (U3NYECKHe CBOMCTBA MPOCTHIX BELIECTB — TaJIOTE€HOB.
XVMMHYECKHE CBOWMCTBA Ha IMpHUMeEpEe Xjopa (B3aMMOJEICTBHE C METAUIAaMH, HEMETAJUIAMH,
mienoyamu).  XjopoBogopoa. ConsHas KHCIOTa, XHUMHYECKHE CBOWMCTBA, IOJIy4YEHHUE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/ia Ha OPTaHM3M 4YesoBeKa. BaxHelue Xmopuasl
1 MX HaXO0XJICHUE B IIPUPOJIE.

OOmast xapakrepuctuka syeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHBIC CTCIICHU OKUCIICHMS.

Ctpoenue 1 pU3NUECKUE CBOMCTBA MTPOCTHIX BEIIECTB — KHUCIOPOA U CePhl. AJUIOTPOITHBIE
MoIUGUKALMY KHUCIopoJa U cepbl. XuMHUUeckue cBoiictBa cepbl. CepoBOJOpOA, CTpOEHHE,
¢dusnueckre U XUMUYeckre cBoicTBa. OKCUIBI Cephbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas KucioTa, (puU3MUEcCKue M XUMHUYECKHE CBOMCTBa (00IIME KaK IpeICTaBUTENs Kiacca
KUCJIOT U criennpuieckne). XUMUYECKHE PEaKIiH, JIKAIINe B OCHOBE POMBIIIIEHHOTO CIIOc00a
IOJTy4eHUs1 cepHOU KuCnoThl. [Ipumenenne. Cosn CEpHON KUCIIOTHI, KAYECTBECHHAsI peaklys Ha
cynbdar-uon. HaxoxxaeHue cepbl M €€ COCOMHEHUH B IpUpoAe. XUMHUECKOE 3arps3HeHue
OKpY’Karollel cpeapl COEJUHEHUSMH cepbl (KUCIOTHBIE IOXAM, 3arpsi3HEHHE BO3AyXa U
BOJIOEMOB), CLIOCOOBI €r0 MPEeI0TBPAIICHUS.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTEIIEHU OKHUCIICHMSL.

A30T, pacupocTpaHeHue B Ipupoze, GpU3MuecKue u Xumuueckue cBoiictBa. Kpyrosopot
a30Ta B Ipupoje. AMMHAK, ero (U3NIECKUe U XUMUYECKHUE CBOMCTBA, MOJIy4YeHUE U TPUMEHEHHE.
Conn amMMoOHUS, UX (PU3NYECKHEe U XMMUUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus
Ha MOHBI aMMOHHMA. A30THas KHCJIOTa, €€ MolydeHue, (pU3MuecKue M XUMHUYECKHE CBOICTBa
(obmue Kak ImpelcTaBUTENs Kilacca KUCIOT M crneuuduueckue). McnonapzoBanue HUTPATOB U
coJieil aMMOHHS B Ka4eCTBE MUHEPAJIbHBIX YA0OpeHH. XUMHUECKOE 3arps3HEHUE OKpYKaromen
Cpellbl COeIMHEHUSIMHU a30Ta (KMCIOTHBIE JI0K/IU, 3arpsA3HEHNE BO3/yXa, IOYBBI U BOJIOEMOB).

®ocdop, amnorponHsle Moaudukanuu Gocdopa, puznyeckrne U XUMHUECKUE CBOICTBA.
Oxkcun docdopa(V) u dpochopnas kuciora, pusnueckre U XMMHUUECKHUE CBOICTBA, MOJIyYEHHUE.
Hcnonb3oBanue pocdaToB B KaueCTBE MUHEPATIbHBIX YI00PEHUH.

OObmass xapakTtepuctuka 3jeMeHTOB IVA-rpynmbl. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKTEpHbIE CTENIEHU OKHUCIICHMSL.

VYrnepos, amioTpomHble MOAM(PHUKAIMHU, pAaclpocTpaHeHHe B Mpupoae, (usnueckue u
XUMHYecKHe cBoicTBa. AncopOuus. Kpyrosopor yriaepona B npupoje. OKCHIbI yriepoaa, ux
¢usznyeckue M XMMHYECKHE CBOWCTBA, JEWCTBHME HA JKMBBIE OPraHU3MBI, IOIY4YeHHE U
NpUMEHEeHHe. DKOJIOrMYeckre MpoOsieMbl, CBA3aHHblE ¢ okcuaoM yriaepona(lV); rumoresa
IJ100abHOTO MOTEIUICHUsT KJIMMaTa; MapHUKOBBIM 3Q@eKT. YronpHas KuciaoTa U €€ COiH, UX
¢u3nueckue U XMMUYECKHE CBOWCTBA, MOJy4YeHHUE U NpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-HOHBIL. Vcnonp3oBaHNe KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayanbHble MOHATUS 00 OpPraHMYECKHX BELIECTBaX KaK O COEIMHEHUSX yriiepoja
(MeTaH, 5TaH, ATWJIEH, alETHJEH, JTaHOJ, TJHUIEPHH, YKCyCHas KHcIoTa). Mx cocmae u
xumuyeckoe cmpoerue. [loHsTHE O OHMOJOTMYECKH BAXKHBIX BEIECTBaX: JKHpaX, OenKax,
yIJI€BOAaX — W HMX POJM B KU3HM ueloBeKa. Mamepuanvhoe eOUHCME0 OpeAHUYECKUX U
HeOp2aHu4ecKux coeOuHeHull.

Kpemuuii, ero ¢usnueckue M XHMHUYECKHE CBOWCTBA, IOJYy4YEHHE W IPHUMEHEHHE.
Coenunenus kpeMHus B ipupojie. Oo6mue npeacrasienus o6 okcuae kpeMuusa(IV) u kpemuueBoit
kucinote. CHIIMKAThl, UX WCHOJIB30BAHUE B OBITY, MEIHUIIMHE, IPOMBIIUICHHOCTH. BaowcHetiuiue
cmpoumenvHbie MAmMepuansl: Kepamukd, cmeknio, yemenm, oemon, sxcenrezobemon. [Ipodremvi
0e30nacHo020 UCNOIb308AHUA CIPOUMENbHBIX MAMEPUATIO8 6 NOBCEOHEBHOU IHCUSHUL.

XWMHUYECKUH SKCIEPUMEHT: H3ydeHHe OO0pa3lloB HEOPTraHWYECKHUX BEIIECTB, CBOMCTB
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COJITHOM KHUCJIOTBI; TMPOBEICHHWE KAYECTBEHHBIX PEaKIHUi Ha XJIOPUI-WOHBI W HAOIIOJCHUE
MPU3HAKOB MX TPOTEKaHUS; OIBITHI, OTpaxaroniye (U3Nueckue U XUMHUYECKHEe CBOMCTBA
TaJIOTEHOB U WX COCTUHEHHH (BO3MOXHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB); 03HAKOMIICHHE C
obOpasmnamMu XJ0pua0B (TaJOTEHUIOB); O3HAKOMJIEHHE C OOpa3llaMH Cephl U €€ COCTMHCHHSIMU
(BO3MOYKHO HCIIOTH30BaHKE BUACOMATEPHUATIOB); HAOIIOACHHE MPoIIecca OOYTIIMBAHUS caxapa MoJ|
JICUCTBUEM  KOHIICHTPUPOBAHHOM CEPHOM  KHCJIOTHI; HM3YYEHHE XHMHUYECKHMX CBOWCTB
pa30aBICHHONW CEpPHOW KHUCIOTHI, TPOBEACHHE KAYSCTBCHHOW peaklud Ha Cylb(darT-uoH u
HaOJI0/IeHUEe TpU3HaKa €€ MPOTEKaHUs; O3HAKOMJICHHE C (PU3NYECKUMH CBOMCTBAMM a30Ta,
docdopa 1 ux coenuHEeHUH (BO3MOKHO UCTIOIB30BaHUE BUICOMATEPUATIOB), 00pa3iaMy a30THBIX
u (dochopHbIX yAOOpeHUl; MONy4YeHHE, COOMpaHue, paclo3HaBaHWE M H3yUYEHUE CBOMCTB
aMMUaKa; MPOBEIeHNE KAYECTBCHHBIX pEakiuii Ha MOH aMMOHHUSA U (ocdaT-woOH U U3YyYCHUE
MIPU3HAKOB UX NPOTEKaHUs, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOW A30THOM KUCIIOTHI C MEABIO
(BO3MO>HO UCIIOJIb30BAaHUE BUACOMATEPUATIOB); U3yUCHUE MOJIeNIeH KPUCTALTMYECKUX PEHIETOK
anmasa, rpadura, pynnepeHa; o3HaKOMIIEHHE C TIPOLECCOM aICOPOIIUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOra3a; MOJyueHUe, COOMpaHue, paclo3HaBaHUe
U U3y4YeHHUE CBOMCTB YIJIEKHUCJIOTO Ta3a; MPOBE/IeHHE KAaueCTBEHHBIX peakluil Ha KapOoHaT- U
CUJIMKAT-UOHbl W M3YYEHHE I[PU3HAKOB HX MPOTEKAHHS; O3HAKOMIIEHHME C MPOAYKUHEH
CHUJIMKAaTHOM MPOMBIIUIEHHOCTH; PELICHUE 3KCIEPUMEHTANbHBIX 3a/1ad o TeMe «Baxkueimue
HEMETAJUIbl U UX COCTUHEHUSD.

Pa3zgen 3. MeTa/uIbl M HX COeTUHEHU ST

OOmiasi XapakTepUCTUKA XHMHYECKUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM UX
nosioxkeHnus B [lepuonnueckoit cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MerauiMueckasi CBs3b M MeETaJUIMYEecKas KpUCTAJUTMYeCKas
peméTKa. OJEKTPOXUMHUYECKUN Pl HapsHKeHUH MeTauioB. PU3MUEeCKMe U XUMUYECKUE
cBoiicTBa MeTaymioB. OOIMe crocoObl MOMy4YeHHsT METAIOB. [[OHATHE O KOPPO3WU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH32a) 1
UX MPUMEHEHHE B OBITY U MTPOMBIIIIJICHHOCTH.

[Ilenounble MeTamIbl: NojokeHne B [leproanyueckoil cucTeMe XMMAYECKUX 3JIEMEHTOB /1.
N. Menzaeneesa; CTpOCHUE UX aTOMOB; HaxOXXJIE€HUE B mnpupoje. PU3NUECKUe U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJUIOB U UX COCTMHEHUM.

[I{erounO3eMENBHBIE METAJUIBI MATHUH M KaJIBLIMIL: OJ0keHMe B [lepnoandeckoii cucreme
xuMmuueckux snemeHToB J[. M. Menzaeneesa; cTpoeHME MX aTOMOB; HAaxXO0XKIAEHUE B IPUPOJE.
Du3nYecKue U XMMHYECKHE CBOMCTBA MarHus M KajblMs. BakHedime COeIMHEHUS KalblIUs
(oxcun, ruapoKcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunnil: nonoxenue B Ilepuogumdeckoit cucrtemMe xumuyeckux siemeHtoB JI. .
Menzeneesa; CTpOCHUE aTOMa; HaXOXKJICHHE B NpUpoae. PU3HYECKUE U XUMHUUYECKHUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepuoguueckoit cucreme xumuueckux osnemeHtos JI. .
MenneneeBa; CTpOCHHE aTOMa; HaXOXKJIeHHE B npupoae. PU3ndYecKrue 1 XMMHUYECKHUE CBOMCTBA
xkene3a. Okcunbl, ruapokcuabl u conu skenesa(ll) m >xemesa(Ill), mx cocraB, cBoiicTBa u
MOJTyYEHHUE.

XUMHUYECKUH DKCIEPUMEHT: O3HAKOMIIEHHE ¢ oOpa3llaMd METaUIOB W CIUIaBOB, HX
(U3MYECKUMU  CBOMCTBAMM, HW3Y4Y€HHE PE3yJIbTaTOB KOPPO3HH METAIIOB  (BO3MOYKHO
UCIIONIb30BaHNE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHUA KANbIUS U HATPUS
C BOJIOM (BO3MOKHO MCITOJIb30BAHNE BUICOMATEPHAIIOB); UCCIIEIOBAHNE CBOWCTB JKECTKOM BOJIBI;
mpoliecca TOpPEHUsl >Kejue3a B KHUCIOpoJe (BO3MOMKHO HCIOJIb30BAHUE BUEOMATEPHUAIIOB);
MIPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEAKIIUN HAa MOHBI (MarHus, KajabIHs, aTIOMUHUS, IIUHKA,
xenesza(Il) u xenesa(Ill), meau(Il)); HaOnroAeHIE U O CAaHKE IPOIIECCOB OKPAIIMBAHUS TUIAMEHU
MOHAMHU HATPUS, KaJIUs U KaJbLKs (BO3MOXHO HCIIOIb30BaHUE BUACOMATEPUAJIOB); HCCIEA0BAHNE
aM(pOTepHBIX  CBOWCTB THUIAPOKCHIA AalIOMUHUS U TUAPOKCHIA LMHKA, pEIIeHUe
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «Ba)kHelme MeTaibl U X COEAMHEHUS.
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Pa3nea 4. Xumus n okpy:kapunias cpena

HoBbie marepmanel m TexHosoruu. BemiectBa M MaTepuasibl B IMOBCEIHEBHOW >KU3HU
yenoBeKka. XUMHUS U 3J0pOBbe. be3onacHoe UCMOb30BaHUE BEUIECTB U XUMUYECKUX PEAKUUN B
ObiTy. IlepBas momMompb MpU XMMHUYECKHUX O0XKOrax M OTpaBieHUAX. OCHOBBI 3KOJOTHYECKON
rPaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHHE OKpyKarouehd cpenbl (mpenenbHas AOomyCcTUMas
koHueHntpanus BemectB — [1JIK). Ponb xumuu B pemeHnn 3KoI0THIecKuX mpoosiem.

[TpupoaHbIE UCTOYHUKH YTIEBOJIOPOAOB (Yrojb, MPUPOJHBIN ra3, HEPTH), MPOAYKTHI HX
nepepaboTKU, UX POJb B ObITY U MPOMBIIIEHHOCTH.

XUMHUYECKUN IKCIIEPUMEHT: U3yUeHUE 00pa3I0B MaTEPHUAIIOB (CTEKJIO, CIIaBbl METAJIJIOB,
MOJIUMEPHBIE MAaTEPUAIIbI).

MexnpeameTHble CBSI3U

Peanuzanus MexnpeaMeTHbIX CBS3€d MPU M3YYEHUU XUMUHU B 9 Kiacce OCyIlecTBIsETCA
Yyepes UCIOJIb30BaHNE KaK OOIUX eCTECTBEHHO-HAYYHBIX TIOHATUH, TaK U TIOHSITHMN, SBIISIOIIIXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAyYHBIH (DAaKT, TUTIOTE3a, 3aKOH, TCOPHs, aHAJIH3,
CUHTE3, KiaccU(puKauus, NEePUOAUYHOCTb, HAOIIOACHHUE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpEHHE, MO/JIEIb, SIBJICHHUE, TAPHUKOBBINA 3P PEKT, TEXHOIOTHsI, MaTepuaibl. DU3nKa: MaTepus,
aToOM, D3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOIBI, PaJUOAKTUBHOCTH, MOJIEKYJIA,
AIIEKTPUUECKUH 3apsifl, MPOBOIHUKH, ITOTYIPOBOAHUKY, JUIICKTPUKH, (POTORIEMEHT, BEUIECTBO,
Ten0, 00bEM, arperaTHOe COCTOSIHUE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
peméTka, CruiaBbl, (PU3MUECKHE BEIMYHHBI, SAUHUIBI H3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO,
IIaHeThl, 3B€3/1b1, COJIHIIE.

buonorust: ¢orocunres, apixanwe, Ouocdepa, dKOCHCTEMa, MHUHEPAIbHBIC YI0OpeHUs,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPaIIbI, TOPHBIE TOPOJIBI, TIOJE3HBIC UCKOTIAEMBbIE,
TOIUTHBO, BOJTHBIE PECYPCHI.

CUCTEMA OLHEHKU JOCTUXEHUSA INTAHUPYEMBIX PE3YJIBTATOB

[IpoBenenue omnpoca yyamuxcst Ha ypokax (MHAMUBHAYaIbHBIN YCTHBIM OIpOC, OMpPOC IO
WHAVBHUIYaIbHBIM 33JaHUSM).

[IpoBenenue MPOBEPOYHBIX, MPAKTUYECKUX U KOHTPOIBHBIX PAa0OT MO TeMaM (COTJIacHO
DOC0).

TEMATHUHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne KosanuectBo DJIEKTPOHHBIE Y4eOHO-
HaumeHoBaHue pa3iesioB U TeM
m\i 4acoB MeTOINYeCKHE MATePUAJIbI
1. Paznea 1. IlepBoHayanbHblie 20
XHMHYECKHEe OHSITHS
1.1. Tema 1. Xumus — BaskHast 0071acThb 5 XHMHS 8 KJ1acc
€CTECTBO3HAHMS U MPAKTUUECKOMN
JIeATEIbHOCTH YeJIOBEKa
1.2. Tema 2. BeltectBa 1 XMMHYECKHUE 15 XHMHSL 8 KJ1acc
peaKIuu
2. Pa3nen 2. BaxkHble npeacTaBUTe N 26
HEOPraHu4eCcKHX BellecTB
2.3. Tema 3. Bo3ayx. Kucmopos. 4 XuMus 8 Kiace
[IpencraBnenus 06 okcumax
2.4. Tema 4. Bonopoa. [Tonsitue o 4 xumus 8 Kiacc
KHCJIOTaX U COJIAX.
2.5. Tema 5. KonnuecTBEeHHBIE OTHOIIICHUS 4 XHMHS 8 KJ1acc
B XUMHH
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2.6.

Tema 6. Bona. PactBopsl. [lonstue 00
OCHOBaHHSX

XUMHA 8 KJ1acc

2.7.

Tema 7. OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIMHEHUI

10

XUMHUS 8 Kjgacc

Pasnen 3. [lepuoanueckuii 3aKoH u
IHepuoaunyeckas cucrema
XuMu4ecknx iementon JI.A.
Menpeaeesa. CTpoeHue aToma.
XuMHYecKasi CBA3b.
OKHuCIUTETbHO-
BOCCTAHOBHUTEJ/IbHbIE peaKIIUH

15

3.8.

Tema 8. [lepuoanueckuii 3aKoH U
[Tepuonnueckas cucTeMa XUMHUYIECKUX
aneMmenToB /.. Menaeneena.
Crtpoenue aToma.

XUMHA 8 K1acc

3.9.

Tema 9. Xumnueckas CBI3b.
OKHUCIIUTEIILHO-BOCCTAHOBUTEIILHBIE
peaxkiuu

XUMHA 8 Ki1acc

IIpakTn4yeckue padboThl MO
MaTepHuaJly M3yYeHHBIX pa3/1ejioB
Kypca.

PesepBHOE Bpems

34

OBIIEE KOJIMYECTBO YACOB
[10 ITPOTPAMME

68

9 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

KoaunuectBO
JaCcoB

DJIeKTPOHHbIE Y4eOHO-
METOAUIECCKUE MAaTEPHAJIBI

Pa3pean 1. BemiecTBo M XMMH4YeCKHE
peakuuu

16

[ToBTOpeHue u yriry0OieHne 3HaHUN
OCHOBHBIX Pa3/IeioB Kypca § Kiacca

6

xuMus 9 kiacce

11

Tema 1. OCHOBHBIE 3aKOHOMEPHOCTH
XUMHUYECKHUX PEeaKIMi

xuMust 9 kiacc

1.2.

Tema 2. DnexkTponnuTuyeckas
nuccouranus. XUMHUECKUEe PeaKiuu
B PacTBOpax

xumuga 9 kimacc

Paznen 2. Hemerauiibl 1 UX
coeuHeHHU

22

2.3

Tema 3. OOmias XxapakTepUCTHKA
XUMHUYECKHX dreMeHToB VIIA-
rpynisl. ['agoreHsl

xuMus 9 kiacce

2.4.

Tema 4. OOmrast XapakTepUCTHKA
XUMHYECKHUX 3J1eMeHTOB VIA-rpynibl.
Cepa u e€ coeTMHEeHHUSI

xuMus 9 kiacc

2.5.

Tema 5. OOwiast xapaKTepucTHKa
XUMHUUYECKHX 3JIEMEHTOB V A-Tpynibl.
A3sort, hochop u ux coequHEHUS

xumusa 9 kimacc

2.6.

Tema 6. OOwias XxapakTepucTUKa

xuMus 9 kiacc
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XUMHUYECKHX AieMeHTOB |V A-rpynmnsbi.
Yraepoa u KpEMHHIN M X COCTMHEHUS

3. Pa3nen 3. MeTajliibl 4 HX 18
coeUHEeHHUs
3.7. | Tema 7. O0Omue CBOICTBa METAIIOB 4 xumus 9 knacc
3.8. | Tema 8. BaxHeiimne MeTamibl U UX 14 xumus 9 kiacc
COCITMHEHUS
4, Pasjnen 4. Xumusi u oxkpy:xaonias 3
cpena
4.9. | Tema 9. BemectBa u maTepuasbl B 3 xumus 9 knacc
JKU3HU YETIOBEKa
o. IIpakTH4eckue padboThI MO 7
MaTepuay U3y4eHHBIX pa3/ie/ioB
Kypca.
Pe3epBHOE Bpems 24
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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