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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHM HAa YpOBHE OCHOBHOI'O 00IEro oOpa3oBaHMs COCTaBlieHA Ha OCHOBE
TpeOOoBaHUIl K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MpPOrpaMMbl OCHOBHOTO OOILEro
oOpaszoBanus, mnpexacraBieHHblx B DPI'OC OOO, a Ttakxke Ha ocHOBe (heaepanbHON paboueit
MpOrpaMMbl BOCHHUTAHUSA M C Y4ETOM KOHIEHIMH MpernofaBaHus yueOHOro mpeamera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusx Poccuiickoii Demeparium.

[Tporpamma 1o XuMuM Aa€T NpeACTaBICHUE O 1IeNAX, 00IIel cTpareruu 00ydeHusl, BOCHUTaHUS
U pa3BUTUS OOYyYAIOMIMXCS CPEICTBAMH Y4YeOHOTO TpEIMETa, YCTaHaBIMBAEeT 00s3aTeNbHOE
IIPEIMETHOE COZIEp KaHNE, IPETyCMAaTPUBAET PaclpeIeIeHUE €ro Mo KilaccaM U CTPYKTypUPOBaHHUE I10
pa3zenaMm M TeMaM MpOrpaMMbl 10 XUMHH, OIpelesieT KOJWYECTBEHHbIE M KayeCTBEHHbIE
XapaKTEPUCTHKH COJCPKaHMsI, PEKOMEHIYEMYIO TOCIEIOBATEIBHOCTh W3YUEHHUS] XUMHH C y4ETOM
MEXIMPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€d, JIOTUKM Y4eOHOro TMpolecca, BO3PACTHBIX
0COOCHHOCTEH 00ydYaromuxcs, onpeeNseT BO3MOKHOCTA TpeaMeTa Ui peaau3ainuu TpeboBaHui K
pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelIbHON IMporpaMMmbl Ha YPOBHE OCHOBHOT'O OOILIETO
o0pa3oBaHMs, a Takke TpeOOBaHUI K pe3yjbTaraM OOy4YeHHMS XMMHHM Ha YPOBHE IIeJiel H3y4yeHHs
IpeaMeTa U OCHOBHBIX BHJIOB y4e€OHO-ITO3HABATEJILHOM JESATENbHOCTH 00YYaronIerocst o OCBOCHHIO
y4e0HOT0 CO/Iep KAHHUS.

Pabouas nporpamma no xumuu 1iig 9 «E» cocrtaBieHa Ha ocHOBe CIIeIyIONINX JOKYMEHTOB:

o ®enepanbHbiii 3akoH OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanuny» ¢
y4éToM H3MeHeHuM, BHecEHHBbIX [Ipukasom Munnpocsemenus ot 31.07.2020 Ne 304 (B
penakiuu oT 04.08.2023 Ne 479-D3).

e OoOnactHoit 3akoH «O0 o6pa3oBanuu B PoctoBckoit obOmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 24.01.2023 Ne 824-3C).

e [Ipukaz Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu Ilopsinka opranuzauuu u
OCYIIECTBJICHUS 00pa30BaTEIbHON JEATEIbHOCTH 110 OCHOBHBIM 00IIe00pa3oBaTeIbHBIM
mporpaMMaM — 00pa3oBaTeIbHBIM IMPOrpaMMaM HaYyalbHOTO OOIIET0, OCHOBHOTO OOIIEro u
CpenHero o0Iero oopa3oBaHUsD.

e [lpuka3 MunuctepctBa mnpocsemeauss P® ot 21.09.2022 Ne 858 "OO6 yrBepxaeHUH
¢denepanbHOrO TMepeyHs Y4YeOHHKOB, JONMYIIEHHBIX K WCIOJb30BAHUIO IMPH peau3aliu
MMEIOLINX FOCYAapCTBEHHYIO aKKPEAUTALMI0 00pa30BaTEIbHBIX MPOrpaMM HayalIbHOTO OOIIETO,
OCHOBHOTO 00I1I1ero, cpenHero ooOmero o0pa3oBaHHs OPraHU3ALMSIMH, OCYIIECTBISIOIIUMU
o0pa3oBaTeNbHyI0 JESATENIbHOCTh U YCTAaHOBJEHHUS MpPENeIbHOrO0 CpOKa HCIIOJIb30BAHUS
UCKJTIOUEHHBIX YUeOHUKOB".

e [Ipukaz Munnpocemenusi Poccun ot 31.05.2021 Ne 287 «OO6 yTBepkaeHHH (eaepaibHOTO
roCyIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa OCHOBHOTO 00IIIEero 00pa3oBaHUs».

e [Ipukaz MunnpocsemnieHusi Poccun ot 18.05.2023 Ne 370 «OO6 ytBepkneHuu denepanbHOM
o0pa3oBaTeabpHON IPOrpPaMMbl OCHOBHOTO OOIIETO 00pa30BaHUS.

e ®depnepanbHas paboyass mporpamMma BOCHUTaHHUS s 0OOIIe00pa30BaTENbHBIX OpraHu3alui
(omoOpena pemieHneM (enepasbHOTO  y4eOHO-METOAMYECKOTO OOBEIUHCHHSI 10 00ImeMy
o0pazoBaHHIO, IPOTOKOJI OT 23 uroHsa 2022 r. Ne 3/22).

e [locranosnenue ['71aBHOrO rocygapCTBEHHOrO caHWUTapHOro Bpauda Poccuiickoit denepanuu OT
28.09.2020 r. Ne 28 "O6 yrtBepkneHun canutapHbix mpaBwin CII 2.4. 3648-20 "CanutapHo-
SMUAEMHUOJIOTHYECKHE TPEOOBAaHMS K OpraHU3alusM BOCIHUTAHMA W OOy4YeHHus, OTAbIXa u
037I0POBJICHHS JIETEN U MOJIOJIEKU".

e [locranossienue ['J1aBHOrO rocygapCTBEHHOIO CaHWUTapHOro Bpada Poccuiickoit @enepanuu Ot
28.01.2021 Ne2 «O6 yrBepxknennu CanlluH 1.2.3685-21 «['wrueHnveckrue HOPMATUBHI W
TpeboBaHUsl K oOecreueHUto Oe3omacHOCTH U (WiH) OE3BpPEeIHOCTH IJisA YeloBeKa (PaKkTOpOB
cpenbl OOUTaHUSD.

e OcHoBHas oOpa3oBarenbHasi MpPOrpaMMa OCHOBHOTO OOIIEro oOpa3oBaHMsA, YTBEPKAECHHAs

npukasom aupekropa ot 31.08.2023 Ne 520.



o  VueOusbiil mnan MAOY «Jlumeit Ne 11» na 2023-2024 yueOHBbIH 10/, YTBEPKAEHHBIA MPUKA30M
nupexropa ot 31.08.2023 Ne 520.

e [lonoxenue o paboueit nporpamme MAOY «Jlumeir Ne 11», yTBepkaEHHOE NpPUKA30M
mupekropa o 10.08.2023 Ne 497.

Peanmzamus IlpodeccuonansHoro munumyma: Pasnen «Hemeranmsi», TeMa ypoka « XUMHUYECKUE
peaxiuy, Jealre B OCHOBE MPOMBIIUIEHHOTO CIOC00a MOTYyUYEHHUs] CEPHOM KHCIOTHI. XHUMHUYECKOE
3arps3HEHUE OKPY)KAIOLIEH Cpebl COeTUHEHUsIMU cepbl. [Ipogheccuu, ceazanHvle ¢ NPOU380OCMBEOM
cepHoll Kuciomsl. Buuanue npouzeoocmea Ha 300po8be cOmpyOHUKOB.»

OBHIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJIMETA
«XHNUMMUS»

3HaHUE XMMHHU CIYXKXUT OCHOBOH Ui (DOPMHPOBAHUS MHPOBO33PEHHS OOYyYaroIIerocsi, ero
MPEJICTABICHU O MaTepHaJbHOM EIUHCTBE MHpA, BAXKHYIO POJIb UIrpaloT (HOpMHUpyeMble XUMHUEH
NpPECTaBICHUS O B3aUMOIIPEBPAILEHUSIX SHEPTUM U 00 HBOJIOIHMH BEIIECTB B IMPHUPOJE, O MYTAX
peleHns rIo0aJIbHBIX MPOOJIEM YCTOMUUBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPHEBON, SHEPreTUYECKOMH,
MUIIEBON U 3KOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3/1paBOOXPaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peanu3alid BO3MOXKHOCTEM [Uis camopa3BUTHS M (OPMHpOBAHHS KYJIbTYPHI
JUYHOCTH, € 001el n (GyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B ()OPMHUPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH OO0ydaromuxcs,
HABBIKOB UX CaMOCTOSITEIbHON y4eOHOU NesTeNbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIIEI0BATENIbCKUX
YMEHUH, He0OOXOAUMBIX KaK B TIOBCEIHEBHOW KHM3HU, TaK U B IPOPECCUOHATBHOM eI TETbHOCTH;

3HaKOMHT CO CHEIM(PUKON HAYYHOTO MBILUICHUS, 3aK/I1aJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIAa Ha
€MHCTBO MPHUPOJBI U YEIIOBEKA, SBJSETCSI OTBETCTBEHHBIM 3TanoM B ()OPMHUPOBAHHUU E€CTECTBEHHO-
HAYYHOH IpaMOTHOCTH O00YYarOIIUXCS;

croco6cTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOUIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MIpUpOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOe 00pa3oBaHHe 00yJaromuxcsl.

JlanHple HampaBlieHUS B OOYYeHHHM XUMHH OOECIeuuBalOTCA CHENu(pUKON Ccolep:KaHus
y4eOHOro TpeaMeTa, KOTOPBIA SBISIETCS IeIarorHdyeckd aJalTHPOBAHHBIM OTpa)KeHHEeM 0a30BOU
HayKU XMMUU Ha ONPEIEIEHHOM 3Tale €€ pa3BUTHS.

Kypc XuMum Ha ypoBHE OCHOBHOIO 00IIEro o0Opa3oBaHHMs OpPUEHTHPOBAH HAa OCBOEHHE
00y4JaloIMMHUCS CUCTEMBl IEPBOHAYAIBHBIX IOHATHM XHWMHUH, OCHOB HEOPraHWYECKON XHWMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHATHI OPraHUYeCKOW XUMUH.

CrtpykTypa comepxaHus MpOrpaMMbl IO XUMUHM cPOPMHUPOBAHA HA OCHOBE CHCTEMHOIO MOAX0/1a
K e€ m3ydeHnroo. ColepKaHME CKIIAJBIBACTCA W3 CUCTEMBl IMOHATUH O XMMHYECKOM OJJIEMEHTE W
BEIIECTBE M CUCTEMBI MOHATHI 0 XUMHUYECKO# peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHW30BaHbI
[0 TMPUHLHUIY TOCJIEIO0BATEIbHOTO PAa3BUTUS 3HAHMM HA OCHOBE TEOPETUUYECKUX NPEICTABICHUN
Pa3HOrO ypOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— IPEACTABIECHUN 00 AJIEKTPOIUTHYECKON AUCCOLMAIINY BEILIECTB B PACTBOPAX.

Teopernueckre 3HAaHMS PAcCMaTPUBAKOTCS HA OCHOBE OMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA MOCJIEIOBATEIILHO OT OJHOTO YPOBHS K JIPYrOMY, BBIIOTHSIS



GyHKIMM OOBSICHEHHS] W MPOTHO3HPOBAHUS CBOICTB, CTPOCHHMS M BO3MOKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U TIOJyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHme MPorpaMMbl IO XUMHH CITIOCOOCTBYET (DOPMHUPOBAHHIO TIPECTABICHUS O XUMUIECKON
COCTaBJISIOLIEH HAYYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM IPUPOJIbI, LIECHHOCTHOTO OTHOLLIECHUS
K HAy4YHOMY 3HAHUIO M METOAaM MO3HAHUsS B Hayke. M3ydeHne XMMUU MPOUCXOIUT C MPUBJICUHECHUEM
3HAHUU U3 paHee U3yUEHHBIX YUeOHbIX MpeaMeToB: «OKpyxaromuii Mup», «buonorus. 5—7 kiacce» u
«Pu3mka. 7 Kiaccy.

[Ipy w3ydeHNM XUMHH TPOUCXOIUT (HOPMHUPOBAHHME 3HAHWUN OCHOB XHMHUYECKOW HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM NEATEIbHOCTH 4YeJIOBeKa U KaK OJHOTO W3
KOMITOHEHTOB MHPOBOHM KYJbTYpBl. 3a/71aua y4eOHOTO IPeJIMeTa COCTOUT B (DOPMHUPOBAHUH CHUCTEMBI
XUMHUYECKUX 3HAHWA — BaKHEHIHMX (PAKTOB, TMOHSATUH, 3aKOHOB M TEOPETHUYECKUX IOJIOKECHUH,
JOCTYIHBIX 000OIICHHI MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAyKH, B MPHOOIICHUH K HayYHBIM
METO/IaM TIO3HAHUS TPU U3YUYEHUH BEIIECTB U XMMUYECKHUX peakiuii, B OPMUPOBAHUU M PA3BUTUU
MO3HABATEIILHBIX YMCHHI U UX IPUMECHCHUU B Y9eOHO-TO3HABATEIILHON M Y4eOHO-HCCIIeI0BATEIIbCKON
JIeATEeTLHOCTH, OCBOSHUH TIpaBUJI 0€30MacHOT0 OOpaIIeHHs ¢ BEIIeCTBAaMHU B TTIOBCEHEBHOM KU3HHU.

HEJA U3YYEHUA YYEBHOI'O ITIPEIMETA «XUMMUSD»

[Ipy w3ydyeHWHW XUMHH Ha YypPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHUS BAXKHOE 3HAYCHHE
pUOOpeH TaKKue LeH, KakK:

— (dopMupoBaHHE HHTENIEKTYalbHO PAa3BUTOM IJWUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSTEIHPHOMY IMPHUHATHIO PEIICHUN, CIIOCOOHOW aganmTHpPOBAThCS K OBICTPO
MEHSIOLTUMCS YCIIOBUSM KU3HU;

— HampaBJIGHHOCTh OOyuYeHHUS Ha CHCTEMaTHYecKoe MPHOOIIeHHe OO0y4arommxcs K
CaMOCTOSITEIILHOM TI03HABATEILHOW JIEATEIHHOCTH, HAYYHBIM METOJaM ITO3HAHUS, (HOPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— ofecrieyeHue YCJIOBUH, CHOCOOCTBYIOIIUMX MPUOOPETEHHI0 OOYYaIOUIUMUCS — OIbITa
pa3HOOOpa3HON JIEATCIIBHOCTH, TIO3HAHWS ¥ CAMOIIO3HAHUS, KIFOYCBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIINI), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIs PA3INYHBIX BUIOB JESITEIbHOCTH;

— (popmupoBanue obmel yHKIIMOHATILHON U €CTeCTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM YHUCIIE
YMEHH OOBSCHATh W OIICHUBATH SIBJICHHS OKPYXKAIOIIETO MHPA, WCIOIb3ys 3HAHUS W OIBIT,
MOJTyYEHHBIC TIPY U3YYCHUH XUMUH, TPUMEHSTh HX MPH PEIICHUH NPOOJIEeM B TIOBCETHEBHOW JKU3HH U
TPYAOBOM AEATEIBLHOCTH;

— dopmupoBanue y 0OydYarOmMXCSs TYMAaHHUCTHYSCKUX OTHOIICHWUW, IMMOHUMAHHS IICHHOCTH
XUMUYECKHUX 3HAHUH JUTsl BEIPAOOTKU SKOJIOTHUYECKH IEI€CO00pa3HOTO MOBEACHUS B OBITY M TPYIOBOM
JESITSIIbHOCTH B IEJISIX COXPAHESHHS CBOETO 3/I0OPOBBS M OKPYIKAIOIIEH MPUPOTHON CPEIBI;

— pa3BHUTHE MOTHBAIMU K OOYYEHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIIO M CaMOBOCIIUTAaHHIO HA
OCHOBE YCBOCHUS OOIICUYCIIOBEYCCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOQWIS U
HATPABIICHHOCTHU JAILHEHIIIETO O0YUYCHHSI.

OO6miee 4McaO0 4YacoB, OTBEACHHBIX [UIsI M3Y4YEHHS XHMHUUM Ha YPOBHE OCHOBHOIO OOIIETO
obpasoBanwusi, coctaBisgeT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 gacos
(2 gaca B HEACIIO).

MECTO YYEBHOI'O IPEJIMETA «XUMMUs » B YYEBHOM IIJIAHE



B cootBerctBun ¢ oOHOBIEHHEIM PI'OC OOO yuebHbI npeaMeT «XHUMHS» BXOIAUT B
npeaMeTHyo obnacte «EcTecTBO3HaHME» M ABISIETCS 00s3aTENbHBIM s M3ydeHus. OOIee 4ucio
4acoB, OTBEIEHHBIX HA M3yUYCHHE NpenMeTa «XHMHUS», cOCTaBisieT B 9 kiacce — 68 vaco (2 yaca B
HEJIETTIO).

B 9 knacce «E» B pamkax opraHuszaiiiii KOHTPOJIS 3a peajn3alyeld IporpaMMbl UCHOJIB3YIOTCS
CJIeTyIOIIMe BUIBI MMCEMEHHBIX paboT: KOHTpOsIbHAs paboTta (4), [Ipaktuueckue padboTsi (7)

VYyeOHas mporpaMMa paccyuTana Ha 68 yacos.

Pabouas nmporpamma no kypcy «Xumus» B 9 kiacce «E» B cocTaBieHa B COOTBETCTBUM C Y UEOHBIM
TUTAHOM, KaJIeHJApHBIM Y4eOHBIM TpadMKOM M pacnucaHueM Yyd4eOHBbIX 3aHsTuid Ha 2023-2024
y4eOHBIN TOJ] U peajiu3yercs 3a 67 yacos.

Coxkpaienre Ha 1 yaca oCylIecTBIIEHO 3a CUET PE3EePBHBIX YAaCOB, IPEAYCMOTPEHHBIX MPOTPaAMMON.

COJAEP)KAHUME YYEBHOI'O IIPEJIMETA « XUMMUSA »

BemecTBo 1 xXumMHuuyeckasi peakuus

Ilepuoanueckuit 3akoH. Ilepuonnueckas cucrema xumuuyeckux anemeHtos . M. Menneneena.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHUYECKUX JJIEMEHTOB NEPBBIX TPEX
MEPUOJOB, KaJMs, KAJIbIUA U HMX COCIUHEHUHM B COOTBETCTBUM C IIOJOKEHUEM DJIEMEHTOB B
Ilepnonnueckoii cucteMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BelIeCTBA: BUIbI XWMHUYECKOW CBS3U. THUIBl KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUMNA KPUCTAIIMYECKON PEIIETKH U BUAA XUMUUYECKOW CBSI3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSILIMXCA K Pa3JIMYHBIM KJacCaM HEOPraHUYECKUX COEOUHEHMM, TEHETUYEeCKass CBS3b
HEOPraHWYECKUX BELIECTB.

Knaccudukanuss XUMHYECKAX PEAKIHMA M0 PAa3IMYHBIM MpU3HAKaM (M0 YUCITY U COCTaBy
YYaCTBYIONIMX B PEAKIMH BEIIECTB, MO TETUIOBOMY 3(PQEKTy, M0 M3MEHEHHIO CTETCHEH OKHCIICHUS
XUMUYECKHUX DJIEMEHTOB, TI0 OOPAaTUMOCTH, TI0 YYaCTUIO KaTaau3aTopa). JK30- U dHAOTCPMUUYCCKUE
peaKuuu, TepPMOXUMHYECKUE YPABHEHUS.

[TonsTne o ckopocTd xuUMHUecKoW peakiuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsTHEe O TOMOreHHBIX M IreTeporeHHbIX peakuusx. [lonsTue o karanuse.
[TonaTe 0 XuMHUYecKOM paBHOBeCHUU. DAKTOPHI, BIAUSAIOMIME HA CKOPOCTh XUMHUYECKOM PEAKIUU U
MIOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTENTEHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUH,  AJIEKTPOHHBIM  OajaHC  OKUCIUTEIBHO-
BOCCTAHOBUTENbHOM peakuuu. CocTaBiIeHUE YPAaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
C UCIOJIb30BAaHUEM METO/a JIEKTPOHHOTO OallaHca.

Teopust 3JIEKTPOTUTHUECKON JUCCOLUAIMM. OJIEKTPOJIUTBl U HEIEKTpoJuThl. KaTtuonsl,
aHUOHBL. MexaHu3M AMCCOLMALMM BEIIECTB C PA3NMYHBIMU BHJAMU XMUMHUYECKOW cBs3u. CTeneHb
nuccouuanui. CuibHbIe U c1a0ble SJIeKTPOIUTHI.

Peakuuu woHHOrO OOMEHa. YCIOBUS TPOTEKAHHsI PEaKIMii HMOHHOTO OOMEHa, TONHBIE U
COKpall€HHblE HOHHBIE YypaBHEHHUs peakuuil. CBOICTBA KHCIOT, OCHOBAaHMW U COJIEH B CBETE
MIPEJICTABICHUN 00 JEKTPOIUTHUYECKON nucconmanuu. KauecTBeHHbIe peakiinyu Ha WOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJIEJIAIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB
U HeMmeTaioB (rpadgura ¥ anmasza), CIOXHBIX BeEUIECTB (XJIOpUIa HATpUs), HCCIEIOBaHUE
3aBHCHUMOCTH CKOPOCTH XMMHMYECKOH peakluy OT BO3JCHCTBUS Pa3lUYHbIX (PAKTOPOB, UCCIIEIOBAHHE
AJIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOLIECCAa AUCCOLUMALMM KHUCIOT, IIEJIOYEH U COJIEHN



(BO3MOKHO MCIOJIb30BaHNE BUAECO MAaTE€PUAJIOB), IPOBEJCHUE OINBITOB, WLUIIOCTPUPYIOLINX MPU3HAKU
NPOTEKAHUS peakluii MOHHOro oOMeHa (00pa3oBaHME OCajKa, BbIJEIEHHE ra3a, 0Opa3oBaHUE BOJbI),
ONBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (TOpeHue,
peakuu pasjoKEHUs, COCIMHEHUs), DPACIIO3HABAaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO
KayeCTBEHHBIX pEaKLUil Ha MOHBI, PELLIEHNE SKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTa/iibl U X coeJUHEHUS

OOmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHH
okucienus. CTpoeHne U (PU3MUECKHE CBOMCTBA MPOCTBHIX BELIECTB — TallOT€HOB. XHMHUYECKHE
CBOWCTBA Ha ImpuMepe xJopa (B3aUMOAEWCTBHE C METaUlaMH, HEMETaJUlaMH, IIEJI0YaMu).
XnopoBonoposl. CossiHas KUCIO0Ta, XMMUYECKHE CBOMCTBA, MOJIyueHe, puMeHeHue. JleiictBue xiopa
Y XJIOPOBOJOPO/Ia HAa OPTaHU3M 4esloBeKa. BaxkHeilre XIopuaspl U MX HaX0XKIE€HUE B IPUPOJIE.

OO6mas xapaktepucTuka 3i1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe CTeTeHN oKucieHus. CTpoeHue u (pu3nIecKre CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOIa
U cepbl. AIUIOTpONHbIE MOAU(GUKAIMK KHCIOpoJa M cepbl. XHUMHUYECKHME CBOWCTBA CEpBHI.
CepoBoniopoJl, cTpoeHHe, (pU3MUECKHue U XUMHUYecKue cBoiicTBa. OKCHIBI Cepbl KaK MPeACTaBUTEIH
KUCIOTHBIX OKcuaoB. CepHast KucioTa, (uU3MUECKHMEe U XHMHUYECKHe CBOWcTBa (00mue Kak
NpeACTaBuTeNs Kiacca KUCIOT M cnenuduyeckue). XUMHUYECKME PEAKIMH, JIeXKallMe B OCHOBE
HPOMBIIIJIEHHOTO CII0c00a MoyuyeHUs cepHoM kucaoTel. [Ipumenenne cepHoit kucnotsl. Coau cepHoit
KHCJIOTBHI, KAaUeCTBEHHAs! peakuus Ha cynbdar-uoH. Haxoxaenue cepsl U €€ COeAMHEHHI B MPUPOJE.
XHWMHYECKOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelpl COCIMHEHUSAMHU Cepbl (KHUCIOTHBIE JOKIH,
3arpsi3HEHHE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmass  xapakTepucTuka 2yeMeHTOB  VA-rpymnmbel. OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIE CTENEHU OKUCIIEHUs. A30T, paclpoCTpaHEHUE B MPUPOJE, PU3NYECKHEe U XUMHUYECKHUE
cBoiictBa. KpyroBopor azora B mnpupoae. AMMHAK, €ro (pu3MUecKkHe M XUMHUYECKHE CBOWCTBA,
nojay4yeHue u npumeHeHue. Coau aMMOHMS, UX (U3MUECKUE M XUMHUECKUE CBOWCTBA, NMPHUMEHEHHE.
KadecTBeHHast peakuusi Ha HOHbI aMMOHMs. A30THas KUCIOTa, €€ MoilyueHue, (usnuyeckue U
XMMHUYECKHe CBoiicTBa (0oOmMe Kak NpeACTaBUTeNs Kilacca KHCIOT M cnenuduyeckue).
Vcnonb30BaHUEe HUTPATOB U COJICH aMMOHMSI B KayecTBE MUHEPAIbHBIX yA0OpeHHH. XUMHUECKOe
3arpsi3HEHHE OKpPYXKaroIled Cpelbl COSIUHEHUSIMH a30Ta (KUCIOTHBIE 0K, 3arpsi3HEHUE BO3IyXa,
nouYBEl ¥ BOJ0éMOB). Docdop, amnorpornHbie Mogaudukarmu (Gochopa, puzHdecKne U XUMUISCKUE
cBorictBa. Oxcupa docdopa (V) u docdopHas kucnora, GU3MIECKHe U XUMUYECKHE CBOMCTBA,
nosryuenue. VMcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATBHBIX yI00pEHHIA.

OO6mas xapakrtepucTuka 3j1eMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTEMEHU OKUCIIEHUs. YTIEpO, aUIOTPOIHble MOAM(DUKAIMK, PACIpOCTPaHEHHE B
npupoze, (uznyeckne U XUMHYECKHE CBOMCTBA. AzjcopOuus. KpyroBopoT yrieposa B mpHpoIe.
Oxcunpl yriepoja, ux (u3nyeckMe M XMMHUYECKHE CBOMCTBA, JIEHCTBHE Ha JKUBBIE OPraHU3MBI,
NOJyYeHWE W TIpUMEHEHHE. DKOJOTHYECKHE TPOOJIEeMBI, CBs3aHHBIE ¢ okcuaoMm yriepoxa (IV),
TUIIOTE3a TII00aTHHOTO MOTEIUICHHSI KIIMMaTa, MapHUKOBBINA d(h(ekT. YTompHast KUCIOTa U €€ COJIH, UX
¢u3nueckue M XHUMHUYECKHE CBOICTBa, MoOJlyueHHMEe M IpuMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-uOHBL. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHauyabHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHMAX yriepoja (MeTaH,
3TaH, OTWUJIEH, aleTUIEH, OJTAHOJ, [JMLIEPUH, YKCycHas Kucinora). llpupoaHele HCTOYHMKHU
yII€BOAOPOAOB (Yrosib, MPUPOAHBIA Ta3, HEPTh), MPOIYKTHl HX MepepaboTKu (OeH3HH), UX pOJb B
OBbITY U IPOMBILUIEHHOCTH. [oHATHE 0 OMOIOrMYeCKH Ba)XKHBIX BEILIECTBAX: JKUpaxX, OeIKax, yriaeBoaax
— W UX POJM B JKU3HM ueloBeKa. MarepuaabHOE €JUHCTBO OpPraHMYECKUX U HEOPraHMYeCKHX
COEIUHEHUN.



Kpemuuii, ero ¢pusnyeckre 1 XUMUYECKUE CBOMCTBA, MONydeHHne W nmpuMmeHenue. CoeanHeHus
kpemHus B mpupone. OOume npexacraBieHus o0 okcunae kpemuus (IV) m kpemMHHEBOW KHcIoOTe.
Cunukatel, UX UCIIOJIb30BaHKE B OBITY, B IPOMBINIUIEHHOCTH. BajkHeiiue cTpouTenbHble MaTepHabl:
KepaMuKa, CTEKJIO, ILIeMEeHT, OeToH, kene300eroH. [Ipobrmembl 0e30MacHOrO HUCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0Opa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIOTHI, MpPOBEACHUE
KayeCTBEHHBIX PEaKIMil Ha XJIOPHUI-MOHbI W HAOJIO/IEHHWE MPU3HAKOB HMX IPOTEKAHUS, OIBITHI,
oTpaxawmue (U3NYECKHe M XHUMHUYECKHE CBOMCTBA TallOTEHOB M WX COEIUWHEHUI (BO3MOXKHO
WCIIONb30BAaHUE BUJCOMATEPHANIOB), O3HAKOMJIEHME C O00pa3llaMu XJOPHAOB (TalOT€HUIOB),
O3HaKOMJIEHHE ¢ oOpa3maMu ceppl M €€ COeIMHEHHMSAMH (BO3MOXKHO  HCIIOJIb30BaHUE
BUJEOMATEpHUaioB),  HaOMIOJEHUWE  mpolecca  OOyrJIMBaHUS —~ caxapa  HoJ  JieiicTBueM
KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHI, M3yYeHHE XUMHUYECKHMX CBOHCTB pa30aBiIeHHOW CEpHOM
KUCJIOTHI, TPOBEJCHHE KadeCTBEHHOW peaKkuuu Ha cyib(aT-uoH M HAOMIOACHHE TpU3HAKa eé
MPOTEeKaHUs, O3HAKOMJIEHHE C (U3MUYECKMMHU CBOWCTBAaMHM a30Ta, ¢ochopa M UX COCTUHEHUU
(BO3MOXKHO HCIOJIb30BaHUE BHUIEOMAaTepHasoB), oOpa3uamMu a30THBIX U (GOCPOPHBIX yAOOpEHUH,
nojlyueHue, codupaHue, pacro3HaBaHWE M U3YYECHHE CBOWMCTB aMMHaKa, NMPOBEIEHUE KaueCTBEHHBIX
peakiuii Ha UOH aMMOHHS U (ocdaT-uOH U HU3yUYeHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBHE
KOHLICHTPUPOBAHHOM a30THOM KHCIOTHI C MeEAbI0 (BO3MOYKHO MCIIOJIb30BAaHME BUAECOMATEPUATIOB),
U3yueHHe MojeNel KPUCTATMYECKUX peIéToK anmasa, rpaduta, (yluiepeHa, O3HAKOMIIEHHE C
IPOLECCOM  aACcOpOLMU pPACTBOPEHHBIX BELIECTB AKTHMBUPOBAHHBIM YIVIEM U  YCTPOMCTBOM
IIPOTUBOrasa, MOJy4YeHHE, COOMpaHue, paclO3HABaHME M H3Y4YEHHE CBOMCTB YIJIEKHCIIOIO rasa,
MIPOBEJICHNE KAueCTBEHHBIX peakiuil Ha KapOOHAT W CHUJIMKAT-MOHBI W M3y4YeHHE MPHU3HAKOB HX
IPOTEKaHUsl, O3HAKOMJIEHME C  MPOAYKIMEeH  CHWJIMKAaTHOM  TMPOMBIIUIEHHOCTH,  pEIICHHe
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHeillre HeMeTalIbl U UX COCITUHEHUSD.

MeTa/luibl M UX COeIMHEHUS

OO0mast XapakTepuCTUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX TOJIOXXEHUS B
ITepuoanueckoit cucreme xumudeckux 3nemeHToB . M. MenneneeBa u crpoenus aromoB. CTpoeHue
MeTaJlJIOB. MeTainyeckasi CBSI3b U METAIIINYECKasi KPUCTAJUIMYECKask pelI€TKa. DNEeKTPOXUMUYECKUI
psA HanpsbkeHuM MertauioB. Pu3nueckue M XMMHMYECKHE CBOWcTBa MeTauioB. OOmme crnocoObl
noJjryuyeHus: MetauioB. [IoHsATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UHU.
Crnnagsl (CTalib, 4yT'yH, JIOpATIOMUHHIMN, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[[{enounsle MeTamibl: nojoxxenue B [lepuoanueckoil cucreme xumumyeckux snemeHtoB JI. U.
MeHnpaeneeBa, CTpOEHHE UX aTOMOB, HaxoxAeHUE B npupoje. Gusndyeckne u XMMHUYECKHE CBOWCTBA
(Ha mpumepe HaTpust ¥ Kanusi). OKCUAbl U THAPOKCUIBI HaTpusd U Kaiud. [IpuMeHeHue MmenoyHbIX
METAJIJIOB U UX COETMHEHUH.

[I{erouHO3€eMENBbHBIE METAJUIBI MAarHUM M KajbUui: NoJIokKeHue B llepuonnmueckoit cucreme
xumuueckux snemeHToB [[. WM. MengeneeBa, cTpoeHHE WX aTOMOB, HAXOXIECHHUE B MPUPOJE.
®dusnueckrue ¥ XUMUYECKHE CBOMCTBA MarHus M Kayiblus. BakHeimme coequHeHUS KaabIus (OKCHI,
TUAPOKCH, coiin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHeHUS!.

AmomuHuil: mnonoxenue B Ilepumonnmueckoit cucreme xumuueckux adnementoB J[. U
MeHnneneeBa, CTpOEHHE aToMa, HaxOXKJAeHUE B mnpupoje. Pu3nuecKkue M XUMHUYECKHE CBOWCTBA
amoMuHus. AM(pOTEpHbIE CBOMCTBAa OKCHIA U TUPOKCHUIA AIFOMUHHUSL.

Keneso: nonoxkenne B Ilepuoanueckoil cucreme xumuueckux sneMeHToB [[. . Menneneesa,
CTpPOEHHE aToMa, HaxoXkJaeHue B npupozae. Pusznyeckue U XMMHUYECKUE CBOWCTBa xene3a. OKcuupbl,
ruapokcubl v comu xkenesa (1) u sxenesa (II1), ux coctas, cBOMCTBA U MOTyYEHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMIIEHHE ¢ 00pa3llaMyd METaJJIOB M CIUIAaBOB, UX (PU3UYECKHUMH CBOWCTBAMHU, HM3YyUYECHHE
pe3yNbTaTOB KOPPO3MHM METaIOB (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH
B3aUMOJICCTBUSL OKCUJA KaJbIUsl U HATPUs C BOJOM (BO3MOXKHO MCIOJB30BaHUE BUIEOMATEPUATIOB),
UCCJIEIOBAHME CBOMCTB JKECTKOM BOJBI, MpoLiecca TOPEHHUs >Kele3a B KUCIOpoAe (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), TMPU3HAKOB NPOTEKAHHWS KAYECTBEHHBIX PEAKIUNA Ha HWOHBI:
MarHus, KaJbIlHs, alFOMUHUS, IUHKA, xene3a (1) u xenesa (II1), memu (11), HabmroneHMe U onMcanue
MIPOLIECCOB OKpAIIMBAaHMs IUIAMEHM HMOHAMM HATPHs, Kalusg M KalbliUg (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEPHAIIOB), HCCIeI0BaHHEe aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THIPOKCHIA
LIMHKA, pEHICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHellne MeTauibl U UX COSUHEHUS.

XuMHUA U OKPYKAKIIAS cpeaa

BemecTtBa u Marepuasibl B IOBCEIHEBHOW KW3HU YEJIOBEKA. be30macHoe HCHoJIb30BaHHE
BEIIECTB M XUMHUYECKHUX peakiuii B ObITy. [IepBas mOMOIIb MPU XUMUYECKUX 05KOTaX U OTPABIICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKAWIIeH cpenapl (MmpefesnbHas AOMyCTUMAasi KOHIICHTpAIUs
BenecTs, ganee — [11K). Posib XxuMuu B perieHu# 3K0JIOrMYEeCKUX MPoodIieM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIIaBbl METAJIJIOB, TIOJTUMEPHBIC MATEPUAJIBI).

Mescnpeomemnuie ceasu

Peanuzanus MeXnpeaIMeTHbIX CBSI3€d NPHU U3YUYEHUU XUMHUHU B 9 KJlacce OCYIIECTBIISIETCS Yepes
UCTIONB30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK ¥ TOHATHHA, SBIISIOIIHXCS
CHUCTEMHBIMU IS OTAEJbHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSATHS: HAyYHBIM (PaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KJIacCH(UKAIUs, IEPUOUIHOCTh, HAOIOICHUE, YKCIICPUMEHT, MOJICTHPOBAHIE, H3MEPCHHUE,
MOJIeJb, SBJIEHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHsI, MaTEpUaJIbl.

®dusnka: Marepus, aTtoM, OJEKTPOH, TNPOTOH, HEUTPOH, WOH, HYKIUI, HW30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUI 3apsil, TPOBOJHUKH, MOJYIPOBOJHUKH, AUIEKTPUKH,
¢dboTOoRIeMEHT, BEIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUE BEIIecTBa, ra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAIUTMYECKAsT PEHIETKA, CIUIaBhl, (PU3MUYECKUE BEITUYHMHBI, €IUHUIBI U3MEPECHHUS,
KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi:  porocuHTe3, ApIxaHwe, OwWochepa, IKOCHCTEMa, MHHEPAIBbHBIE YIOOPCHHS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHLHBIC BEIIECTBA.

I'eorpadus: armochepa, ruapochepa, MUHEpanbl, TOPHBIE TOPOIBI, IOJE3HBIE HCKOIAEMEIE,
TOTUTHBO, BOJTHBIE PECYPCHI



IIVTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI
JIMHHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS IPOTPaMMbl OCHOBHOT'O 001IIeT0 00pa30BaHusl JOCTUTAIOTCS
B X0/i€ O0yuYeHUs] XMMUHU B €IMHCTBE YUEOHOH M BOCIUTATENIbHOMN JEATEIBHOCTH B COOTBETCTBUU C
TPaJMLMOHHBIMU POCCUNHCKUMU COLUOKYJbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU,
NPUHATBIMH B OOIIECTBE NpaBWJIaMU M HOpPMaMH I[OBEACHHUS M CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHUs, CAMOPAa3BUTHUS U COLMATM3AIMH 00YyYarOIIUXCSl.

JIMYHOCTHBIE Pe3yJIbTAThl OTPAKAIOT TOTOBHOCTh O0YUAIOIIUXCSl PYKOBOJCTBOBATHCS CUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMM M PaCUIMPEHUE OIbITa AEATEIbHOCTU Ha €€ OCHOBE, B TOM
quCIIe B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUSA

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACIIC[IUIO, TIOHMMAaHMA 3HAUYCHHS XWMHYECKOM HAayKd B IKH3HH COBPEMEHHOrO OOIIecTBa,
CIIOCOOHOCTH BJaJIeTh JOCTOBEPHOM HHQOpMAIMel O NEepeoBBIX JOCTHKEHUSAX M OTKPBITUAX
MHUPOBOH U OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTU B HAYyUHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U
00I111eCTBA;

2) rpaJaaHCKOr0 BOCIIUTAHMS:

IIPEJCTaBIEHUS O COLMAJIbHBIX HOpPMax M IMpaBWIaX MEXKINYHOCTHBIX OTHOIIEHUN B
KOJJIGKTUBE, KOMMYHMKATUBHOW  KOMIIETEHTHOCTH B  OOILIECTBEHHO  IMOJE3HOH, y4eOHO-
MCCJIEIOBATEIbCKOM, TBOPUYECKOM M JApPYTrUX BHMJAX JESATENBHOCTH, TOTOBHOCTH K pa3zHOOOpa3HOMN
COBMECTHOHM JICSITENBHOCTH TPH BBIIOJHEHUN YYEOHBIX, IO3HABATENBHBIX 3a]ad, BBINOJIHEHUH
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIOHMMAHHUIO U
B3aMMOIIOMOUIH B IIPOLIECCE 3TOM yueOHOU AESITeTbHOCTH, TOTOBHOCTH OLICHHBATh CBOE IOBEJCHHUE U
MOCTYIIKA CBOMX TOBapHILEH C IMO3MLUU HPAaBCTBEHHBIX M INPABOBBIX HOPM C YYETOM OCO3HAHHSA
IIOCIIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

MHUPOBO33PEHUYECKUE MPEACTABIEHUS O BEIIECTBE U XUMUYECKOW PEAKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO pa3BUTUSl HAayKH M COCTABJISIIOIIME OCHOBY /Ul IMOHUMAaHMS CYIIHOCTH
HAyYHOW KapTHHbI MHpa, NPEJCTABJICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS NPUPOIBI,
B3aUMOCBS35X YEJIOBEKA C MIPUPOJHON CPEOi, O POJIU XUMHH B IIO3HAHUU ITHUX 3aKOHOMEPHOCTEN;

[03HABaTeJIbHbIE MOTHUBBI, HAlpaBJICHHbIE HA [OJyYEHHWE HOBBIX 3HAHUU 10 XHMHH,
HeoOXoauMble s  OOBACHEHMs HAONMIOJAeMbIX IIPOLIECCOB U SIBJICHUH, I03HABaTEIbHOM,
MH(QOPMALMOHHON M YMUTATEIbCKOW KyJIbTYphl, B TOM YHCJIE HaBBIKOB CaMOCTOSATEIBLHOW PabOTHI ¢
Y4eOHBIMM TEKCTaMH, CIIPaBOYHOM JIUTEpaTypod, JOCTYHMHBIMH TEXHHUECKUMH CpPEICTBAMHU
UH(POPMALMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYCHHIO M TO3HAHUWIO, JI0O003HATENBHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
caMo00pa30BaHUIO, TPOCKTHOM M MCCIENOBATEIbCKONH NESATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTU U YPOBHsI 00yUYeHHUsI B lajbHeHIIEM;

4) popMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTHU XM3HHU, OTBETCTBEHHOI'O OTHOLIEHMs K CBOEMY 3[J0POBBIO, YCTAHOBKU Ha
3JI0POBBII 00pa3 *HU3HHU, OCO3HAHHUE IOCIEACTBUI M HENPUATUE BPEIHBIX NMPHUBBIYEK (YHOTPEOICHUS
QJIKOTOJIs, HApKOTUKOB, KypeHUs), HEOOXOAMMOCTH COOJIOJCHHS TMpaBMil O€30MacCHOCTH IpH
00OpalIeHnn ¢ XUMUYECKUMH BELIECTBAMU B OBITY U pPEaNbHOM KHU3HHU;

5) Tpya0BOro BOCIUTAHMS:



MHTEpeC K MPaKTUIECKOMY M3yUeHUIO Mpodeccuii U Tpyaa pa3InyHOro pojia, yBaKEHUE K TPYILY
U pe3yibTaTaMm TPYIOBOH ACSITEIBHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUsS MPEIMETHBIX 3HAHUU
M0 XMMHH, OCO3HAHHBINA BHIOOP WHIMBHUIYATHHOM TPAEKTOPUU MPOJIOKEHHUS] 00pa30BaHUS C YUYETOM
JMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHo mpodecCHOHATBHON JEATENHPHOCTH M PAa3BUTHUS HEOOXOJMMBIX yMEHHUH, TOTOBHOCTHh
aJanTUPOBaThCA B MpoeccroHanbHOM cpeie;

6) IK0JI0rM4eCKOro BOCIIMTAHUS:

HKOJIOTMYECKH IIeJIECO00pa3HOe OTHOIIEHUE K TMPHUPOAE KaK HCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CyYIIeCTBOBAaHMS, IMOHMMAaHHE IIEHHOCTH 3JI0pOBOTO M 0Oe30macHoro obOpasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3MUECKOMY W IICUXHYECKOMY 3JI0POBBIO, OCO3HAHHE
[IEHHOCTH COOJIOZCHHS MpaBUi OE30MacHOro IMOBEICHHSI TpU paboTe C BEIIECTBAMHU, a TAKXKE B
CUTYaIlUAX, YIPOXKAIOMUX 3J0POBBIO U KU3HU JIIOJIEH;

CITOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJTydaeMble NMPU H3YYCHHH XUMUH, IS pEIIeHUs 3ajad,
CBSI3aHHBIX C OKPY’KaIOIIeW MPUPOIHOM CPENoM, AJIs MOBBIIMIEHHUS YPOBHS SKOJIOTHYECKON KYJIbTYpHI,
OCO3HaHHUs TN00ATBHOTO XapakTepa HKOJIOTMYECKUX MPOOJIeM U IMyTell WX pelleHus MOCPEeICTBOM
METO/IOB XMMHH, DKOJIOTMUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKATUBHOM M COLIMANILHON MIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeIMETHBIX Pe3yJIbTATOB BBIICISIIOT 3HAYUMBIC I (OPMUPOBAHUS
MHUPOBO33peHUsl OOIIeHAYYHbIE MOHATHUA (3aKOH, TEOpHs, NPUHIUI, TUIOTe3a, (aKT, CcHCTEMa,
MpoIriecc, IKCIEPUMEHT W JApPYroe.), KOTOPbIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
mpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHWMM M3 ATUX NpeaMeToB (OpMUPOBATH MPEACTABICHHE O
LEJIOCTHOW Hay4yHOM KapTWHE MHpa, U YHHUBEpcajbHble ydeOHbIe JIeicTBHs (TO3HAaBaTElbHbIEC,
KOMMYHHKATHBHBIC, PETYJSITHBHBIC), KOTOpPhIe OOeCneunBarOT (HOpPMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSTENILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YIEOHOU e TEILHOCTH.

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

Bba3oBble Jiornueckue AeicTBUA:

YMEHHUSI HCIIOJIb30BaTh MPUEMBI JJOTMYECKOIO MBIIUIEHUS MPU OCBOCHHWH 3HAHWI: pacKpbIBATH
CMBICJT XUMHUYECKUX TMOHATHHA (BBIICIATh UX XapaKTePHbBIE MPU3HAKHU, YCTAHABINBATH B3aUMOCBS3h C
IPYTMMH TIOHATHSIMH), UCIONB30BaTh MOHATHS Ui OOBSICHEHHUS OTIENbHBIX (DAaKTOB U SIBICHUH,
BBIOMpaTh OCHOBAaHWS M KpUTEpUH s KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB M XHUMHUYECKUX
peakiuii, ycTaHaBIUBaTh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXAYy OOBEKTaMU H3yYeHUs, CTPOUTH
JIOTUYECKHE paACCYKJeHUS (MHIAYKTUBHBIE, NEIyKTUBHbIC, IO aHAJOTWHU), JeJaTh BBIBOABI U
3aKITIOYCHUS;

yMEHHE TPUMEHSATh B TMPOIECCe IMO3HAHUA TOHATHS (TPEIMETHBIE U METalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, UCHOJb3yeMble B XHMHH, NPeoOpazoOBbIBaTh MIUPOKO
MpPUMEHSEMbIE B XHMHUU MOJICIbHBIE TPEJCTaBICHUS — XHUMHYECKUH 3HAK (CHMBOJ DJIEMEHTA),
XuMHu4Yeckas (popMyna U ypaBHEHHUE XUMUYECKOW Peakui — MpU PelIeHNH Yy4eOHO-I03HAaBATEIbHBIX
3a/a4, ¢ YYETOM 3THX MOJEJbHBIX NPEICTABICHUN BBISABISATH M XAPAKTEPU30BATh CYIIECTBEHHbIC
MPU3HAKK M3Y9aeMbBIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XMMHUYECKHUX PEAKIINH, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBA3M W TMPOTHUBOPEUUS B HU3Y4YaEMBIX Mpoleccax M
SIBJICHUSIX.

Ba3oBble uccienoBareibckue AeiCTBUA:

YMEHHUE HCIOJIb30BaTh NOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B
KauecTBE OCHOBBI I (DOPMHUPOBAHHS THUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU;



NpUOOpeTEeHNE OMbITa M0 IUIAHUPOBAHUIO, OPraHM3AMM U TMPOBEICHUIO YUYECHUYECKHX
OKCIIEPUMEHTOB, YMEHHE HaOII0NaTh 332 XOJOM IIPOLECCa, CaMOCTOSITEIbHO IPOTHO3UPOBATH €T0
pe3yabTar, (HopMyIHpoBaTh OO0OOMIEHHS ¥ BBIBOABI MO pe3yJlbTaraM MPOBEAEHHOTO OIIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUYET O poAeTaHHON paboTe.

PatGora ¢ undopmaunmeii:

yMeHHE BbIOWpaTh, aHATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIMIO PA3IHYHBIX BHUJIOB U
dbopM TpeacTaBieHUS, MOMyYaeMyl0 M3 pPa3HBIX HMCTOYHHUKOB (HAyYHO-TIOMYJSIpHAs JUTepaTypa
XUMHUYECKOTO COJIEpXKaHMA, CIPAaBOYHBIE MMOCOOUs, pecypchl MHTepHEeTa), KPUTUYECKH OICHUBATH
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TPUMEHATh pa3IMYHbIE METOJBl M 3alpOChl NMPH IMOHWCKEe M O0TOOpe MHpOpMAIUU H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMUMBIX JUISI BBITIOJHEHUS yUEOHBIX W TIO3HABATENBbHBIX 337134
OTNpEeNeEHHOTO THUIA, MPHOOpPETEHHWE OmNbITa B OOJACTH HCIIOJIB30BAaHUA HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHHA, OBIAJICHUE KYJIbTYpPOH aKTUBHOTO WCIOIB30BAHUS Pa3THIHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSITENILHO BBIOMpPATh ONTUMAIBHYIO (OpMy MpeacTaBieHUs UHPOpMaAIUU
U WUIIOCTPUPOBATh pelllaeMble 3a7aud HECJIOKHBIMH CXEMaMU, AMarpaMMaMu, IPYTrUMH (opMaMu
rpaduKu 1 UX KOMOMHAIUSIMH;

YMEHHE HCHOJb30BaTh M aHAJIM3MpPOBAaTh B IIpolecce Y4YeOHOH W MCCIIe0BaTENIbCKOM
NeSITeTbHOCTH MH()OPMAIMIO O BJIMSHUHM MPOMBIIIIEHHOCTH, CEIbCKOTO XO3SHCTBa M TPaHCIIOpTa Ha
COCTOSIHUE OKPYIKAIOIIEH MPUPOTHON CPEIbl.

KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

YMEHHS 3a7aBaTh BOMPOCH (B XOJIe auajora u (Miu) JUCKYCCHH) IO CYIIECTBY OOCYyKIaeMOun
TeMBI, (DOPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTENIBHO BBHIMIOTHEHUS MIPEITI0KEHHON 3a/1auH;

YMEHHsI TPEJCTABIATh IMOJYYCHHbIE Pe3yibTaThl MO3HABATEIHHOU NIEATENIBHOCTH B YCTHBIX U
MUCHBMEHHBIX TEKCTaX; NIeJaTh MPE3CHTAIUIO0 PE3yJIbTATOB BHITIOJHEHHUS] XUMUYECKOTO IKCIEPUMEHTA
(;TabopaTopHOTO OmBITa, J1a0OPATOPHOW PAaOOTHI MO MCCIEIOBAHMIO CBOWCTB BEIIECTB, Y4eOHOIO
IIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW II03HABAaTEIbHOW W
HCCJIEIOBATEIHCKOM NIEATENbHOCTH MPH PELIEHUH BO3HMUKAIOMIMX MPOOJEM Ha OCHOBE ydéTa OOIIMX
WHTEPECOB M COTJIACOBAHUS TMO3WIHMHA (00CYXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD»,
KOOpIMHAILIUS COBMECTHBIX JIEHCTBUM, ONMpeeieHne KPUTEpUEB MO OICHKE KAayeCcTBa BHIMOJHEHHON
paboTHI U IpyTHE).

PeryasiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbIE IeiicTBUSA:

YMEHHE CaMOCTOSTEJIIHO OIPENeNIATh LN JeSTeIbHOCTH, IUIaHUPOBaTh, OCYILECTBIIATH,
KOHTPOJIMPOBATh M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO NESATEIHHOCTH, BHIOMpATh Hambosee
3¢ PeKTHBHBIE CIIOCOOBI peleHus y4eOHBIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSTENIFHO COCTABIISATh
WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aJIrOpUTM ACHCTBUI MNPHU BBINOJHEHUH 33JaHUA C Y4ETOM
MOJYYCHUST HOBBIX 3HaHUH 00 M3y4aeMbBIX OOBEKTaX — BENIECTBAX MW PEAKIHAX, OICHUBATH
COOTBETCTBHUE IOJIYYCHHOTO PE3yJIbTaTa 3asBICHHOH 1IelIH, YMEHHE HCIOJIb30BaTh M aHAIU3HPOBATh
KOHTEKCTBI, IpeJyIaracMbie B yCIOBUU 3aJaHUH.

MNPEJIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX ~pe3yNbTaTOB IO OCBOGHHIO  00S3aTENBbHOTO  COJEpKaHMS,
YCTAaHOBIICHHOTO  JaHHOM  QenepanbHOil  paboueil  mporpamMMmoH,  BBLAETSIOT:  OCBOCHHBIE
00yJaromuMuCs Hay4YHbIe 3HAHHS, YMEHHS M CIIOCOOBI JCHCTBUI, crieupuuecKue i MpeIMETHOMN
obmactn «XuUMHS», BHUIBl AEIATEIBHOCTH IO TIOJTYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpIpeTaluw,
npeoOpa30BaHUI0 M MPHUMEHEHHIO B PA3JINYHBIX YUYCOHBIX i HOBBIX CUTYAIIHSIX.



K koHiry o0y4enus B 9 kjiacce rnpeIMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH Y 00yYaIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX TOHSATHI: XUMUYECKUWU DIIEMEHT, AaToOM,
MOJIEKyJa, MOH, KaTUOH, aHMOH, IPOCTOE BEILECTBO, CJI0)KHOE BELIECTBO, BaJIEHTHOCTH,
ANIEKTPOOTPUILIATEIBHOCT, CTENEHb OKHUCICHMS, XUMHUYECKasl peaklMs, XUMHUEcKasl CBS3b,
TEIJIOBOM  3(PdeKT peakmuu, MOJb, MOJSAPHBIH 00BEM, pPacTBOp, DJICKTPOIMTHI,
HERJIEKTPOJIUTHI,  DJIEKTPOJUTHYECKAsl  JUCCOLMALUS, pPEaKIUM HOHHOrO  OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBecHe, oOOpaTUMble ¥  HeoOpaTHMble pPEaKIIHH,
OKHCJIUTEIIBHO-BOCCTAHOBUTEIbHBIE PEAKINUU, OKHCIUTEIb, BOCCTAHOBUTENb, OKHUCIECHUE M
BOCCTAHOBJICHHE, AJUIOTPOMUs, aM(OTEpHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAs, MOHHAS,
METaJITN4ecKasi), KpHUCTaNIMYecKass pemiérka, KOppO3MWsl METaIOB, CIUIaBBI, CKOPOCTh
XUMHUYECKON peaKkLuu, IpenenapHo nonyctumas konueHtpanus [1/IK Bemecrtsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATUN U MPUMEHATH 3TH MOHATUS
MIPU OMHMCAHUH BEIIECTB M MX MPEBPAIICHHUI;

UCIONF30BaTh XUMUYECKYI0 CHUMBOJHKY JUIsl COCTaBlIeHUSI ()OPMYIl BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIUM;

ONpEENsATh BAJICHTHOCTh M CTENEHb OKHUCJICHHMS XUMUYECKHUX 3JIEMEHTOB B COCAMHEHUSX
Pa3IMYHOrO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K ONpPENEIEHHOMY KJIACCy COEAMHEHUH IO
dbopMyiiaM, BHJI XUMHUYECKOW CBs3W (KOBaJCHTHAs, WOHHAs, METAUIMYECKas) B
HEOPraHUYECKUX COEIMHEHUSX, 3apsj MOHA MO0 XUMHYECKOH (opMmylie, XapakTep cpeabl B
BOJHBIX pacTBOpaX HEOPTraHWYECKHX COCIWHEHUM, THI KPHUCTAIUTMYECKON pEermETKr
KOHKPETHOT'O BEILIECTBA;

packpsiBaTh cMmbich [lepuoanueckoro 3akona [[. . MenneneeBa U J€EMOHCTPUPOBATH €TI0
MOHMMAaHUE: OMHUCHIBATh M XapaKTepu3oBaTh TabmuunHyio Gopmy llepuoanyeckoit cucTembl
XUMHUYECKUX DJIEMEHTOB: pa3nuyaTh TMOHSATHS «rJlaBHasg mnonarpynmna (A-rpynma)y u
«mmoboynast mnoarpynma (b-rpynma)», wmamble u  OoNbIIME TEPUOMABI, COOTHOCHUTH
0003HAYEHHUs, KOTOpPhIE HMEIOTCSI B  MEPUOJUYECKONW  TaOMUIE, C  YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKHX DJIEMEHTOB (COCTaB | 3apsif siipa, ooiiee
YHUCIO DJIEKTPOHOB M pAacIpelesieHHe WX MO0 DJIEKTPOHHBIM CJOSIM), OOBSICHATH OOIINe
3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB 3JIEMEHTOB M MX COCIMHEHHUU B MpEAeNiax MabIX
MIEPUOJIOB U TJIABHBIX MOJATPYIII ¢ YIETOM CTPOCHUS KX aTOMOB;

KJIaccu(UIUpPOBaTh XUMHUYECKHE DSJIEMEHTBI, HEOPraHHMYECKHE BEIIECTBA, XUMHUYECKHUE
peakuuu (10 YUCIy U COCTaBy YYacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEINIOBOMY 3(PdexTy,
M0 U3MEHEHUIO CTETIeHEeN OKHCIEHUS! XUMUYECKUX SJIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE U CTIEU(PUICCKUEC XUMUIECKHE CBONCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, MOJATBEpXJasi ONUCAaHUE MPUMEpPaAaMU MOJIEKYJIAPHbIX M HOHHBIX
YpaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKHUX PEaKLIN;

COCTaBJIATh YPABHEHUS JJIEKTPOIUTUYECKON [HCCOLMAIMUA KHUCJIOT, LIEJI0YEe M COJIEH,
MOJIHBIE M COKpAIEHHBIE YpaBHEHHsI peaklMii HOHHOTO OOMEHa, YpaBHEHHS peakluH,
MOATBEPKJAIOIIUX CYILIECTBOBAHUE T'€HETHUECKOM CBSI3M MEXIY BEIECTBAMH Pa3IUUYHBIX
KJIaCCOB;

pacKpbIBaTh  CYLIHOCTb  OKHMCIIWUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKUHUA  IOCPEICTBOM
COCTaBJICHHsI DJIEKTPOHHOTO OanaHca dTHUX PEaKIIHii;

[IPOTHO3UPOBATh CBOMICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX NIPEBPAILICHUN B PAa3JIMYHBIX YCIOBHSIX;



® BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJTIO
XUMHYECKOTO JJIEMEHTa Mo (opMylie COSIMHEHUSI, MACCOBYIO JIOJII0 BEIIECTBA B PacTBOpE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOW PEaKIINH;

e coOdr0aTh MpaBUiia MOJIb30BAHUS XUMHYECKOW TTOCYI0M M Ja00OpaTOPHBIM 000PYI0BaHHUEM,
a TaKKe TMpaBWiIa OOpalIeHHs C BEIECTBAMH B COOTBETCTBHM C HMHCTPYKIHMSMH TI0
BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKHUX ONBITOB IO TMOJYYEHHUIO U COOMPAHHUIO
ra3000pa3HbBIX BEIIECTB (AMMHAaKa U YTICKUCIIOTO Ta3a);

® [POBOJAUTH PEAKLUUHU, MOATBEPKIAIOIINE KAUYECTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OpOMUA-, HOIUI-, KapOoHatT-, pocdar-, cummkar-,
cynbdar-, THAPOKCHUI-UOHBI, KAaTHUOHBI AMMOHMS ¥ HOHBI HM3yYCHHBIX METALJIOB,
MPUCYTCTBYIOIIHME B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIICCTB;

® [PUMEHITh OCHOBHBIC ONEPALMH MBICIUTEIILHON JESITEIbHOCTH — aHaJIu3 M CHUHTE3,
CpaBHEHHUE, 0000IIEeHHEe, CHCTEeMAaTH3aIlMI0, BBISIBIICHUE TMPUYWHHO-CJICICTBCHHBIX CBSI3CH —
JUIS U3YYEeHHs] CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKIIHi, €CTeCTBEHHO-HAay4YHbIE METOMIbI
MMO3HAaHUS — HAONIJCHUE, HW3MEpPEHUE, MOJCIMPOBAHNE, OKCICPUMEHT (peadbHbId U
MBICJICHHBIN).

Opranu3anusi NPOEKTHON U UCCIEI0BATEIbCKON AeITeJIbHOCTH YYAIMXCS

[IpoekTHas nccaenoBaTenbcKas ASITENHHOCTD YUalluXcs MPONMcaHa B CTaHAapTe 00pa3oBaHUsI.
[IporpamMBbl Bcex MIKOJBHBIX MPEAMETOB OPUEHTUPOBAHBI HA JAHHBIA BUJ JIeATeIbHOCTH. [IpoekTHas
JIEATEILHOCTh YYAIIUXCSl CTAHOBHUTCS BCE OOJiee aKTyadbHOM B COBpeMEHHOM memaroruke. M »To He
Cy4yailHO, Be/Ib UMEHHO B MPOIECCE MPABUIBHONW CaMOCTOATEIBLHON pabOThl Ha/l CO3JJaHUEM IPOEKTa
aydimie  Bcero  GopMUpYyeTcs  KyJbTypa YMCTBEHHOTO TpyJa YYE€HHKOB. A  IOBCEMECTHAs
KOMIIBIOTEPH3AIUS TIO3BOJISET KAKIOMY YUUTEI0 0oJiee TBOPUSCKU MOIXOTUTHh K Pa3pabOTKe CBOHMX
YPOKOB, a TakXe cleaaTh 00pa3oBaTeNbHBIM Tpolecc 0o0Jiee HMHTEPECHBIM, Pa3HOOOPA3HBIM M
COBPEMEHHBIM.

NHCTpYyMEHTOM JTOCTHKCHHUSI TUIAHUPYEMBIX JIMYHOCTHBIX, METANpPEIMETHBIX | TPEIMETHBIX
pE3yNIbTATOB SIBISIOTCS YHUBEPCAIbHBIC Y4eOHbIE AcicTBHS. D(H(HEKTHBHBIM METOJOM CHUCTEMHO-
JIEATETLHOCTHOTO TOX0/1a SABIISICTCS MPOCKTHAS JEATEIbHOCTD.

[TpoekTHast NEATEIBHOCTH SBISETCS YaCThIO CAMOCTOSATEIHHON paboThl yuamuxcs. KadecTBeHHO
BBITIOJITHCHHBIN MPOEKT — 3TO MOATAITHOE TUTAHUPOBAHUE CBOUX JCHCTBUH, OTCIIC)KUBAHUE PE3YIIHTATOB
cBoecil paboThl. [IpoekT — BpeMeHHas IIeJICHANPAaBICHHAS JEATEIHPHOCTh HA TOMyUYECHUE YHUKAILHOTO
pesyibTaTa .

lens mDPOEKTHO-UCCIEAOBATEIBCKON JIEATENbHOCTH yuanmxcss B pamkax HOBboIx DI'OC:
(GhOopMHUpPOBaHHE YHHBEPCAIBHBIX YUEOHBIX JEUCTBHM. Vcrob30BaHNE MPOSKTHO-UCCIIEIOBATEIBCKON
JIeATEILHOCTH Ha YpOKaxX M BO BHEYPOUYHOU JACSATEIBHOCTU SIBISETCA CPEACTBOM (DOPMUPOBAHUS
YHUBEPCAIbHBIX YUEOHBIX JICHCTBHIA, KOTOPBIC B CBOKO OUEPE/Ib:

e 00ecCrneynBarT yJyaliemMycsi BO3MOKHOCTh CAMOCTOSITEILHO OCYIIECTBIISITh I€SITEILHOCTh YUCHHSI,

® CTaBUTh YyuyeOHbIE II€JM, WCKaTh M WCIOJb30BaTh HEOOXOAMMBIE CPEACTBA U CIIOCOOBI HUX
JOCTHKEHHS,

® yYMETh KOHTPOJIHMPOBATH U OIIECHUBATH YUCOHYIO IEATEILHOCTh U €€ Pe3yJIbTaThI;

® CO3JAIOT YCJOBHs Pa3BUTHS JMYHOCTH U €€ caMOpeajn3allii Ha OCHOBE «YMEHHUS YUUTBHCS» U
COTPYAHHYATH C B3POCIBIMU M CBEPCTHHUKAMHU.
YMeHue yuuThcs

e o0ecreynBaeT JUYHOCTH TOTOBHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO, BHICOKYIO COIMATBHYIO U
npohecCHOHATBFHYIO MOOMIIBHOCTb;

e 00ecrneynBaloT yCIeNurHoe YCBOCHNE 3HaHUH, YMEHUHN 1 HaBBIKOB;



e (opmupoBaHUE KapTUHBI MUPA, KOMIIETEHTHOCTEH B JII000H MpeMEeTHON 001acTH O3HAHMUSL.
K Ba’XHBIM MONOKUTENBHBIM (PAKTOpPaM NMPOEKTHOMN AESITEIbHOCTH OTHOCSTCS:

® [IOBBIIICHHUEC MOTHBALIUHN YHAIIHUXCA ITPH PCIICHUN 3a/1a4,

® Da3BUTHE TBOPUECKUX CHOCOOHOCTEI;

e CMEIUICHHME aKLEHTa OT MHCTPYMEHTAJIbHOI'O IIOIX0/1a B PELICHUH 3a]1a4 K TEXHOJIOTUYECKOMY;

e (opmupoBaHUE YyBCTBA OTBETCTBEHHOCTH;

® CO3JaHME YCIOBUU ISl OTHOIIECHUI COTPYIHUYECTBA MEKIY YUUTEIIEM U yYaIllUMCS .

OcHoBHOM mpuHLIMI pabOTBl B  YCIOBUSAX TPOEKTHOM JESATENBHOCTH —  OIepekaroliee

CaMOCTOSITENIbHOE O3HAKOMIICHHUE IKOJIHLHUKOB C yUeOHBIM MaTepUaIoM U KOJUIGKTUBHOE 00CYKIEHUE
Ha ypOKax IMOJYYEHHBIX PE3yIbTaTOB, KOTOPBhIE O(DOPMIISIIOTCS B BUE ONPEACICHUH 1 TeopeM. B aTom
Clly4ae ypOK IMOJIHOCTBhIO YTpauuBaeT CBOM TPAJAUIIMOHHBIE OCHOBAHUS U CTAHOBUTCS HOBOH (OopMOii
OOIIIEHUS YIUTEIS U YYAIIUXCS B IUIaHE TPOU3BOACTBA HOBOTO JIJIsi YICHUKOB 3HAHMUS.

Tunel 3agaHuil, IpeIaraéMplX Y4eHUKaM B XOJI€ IPOEKTa:

® TMpakTUYecKhe 3aJaHus (M3MEpEeHHs, YEepUYCHHsS C IIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB,
paspe3aHusi, crudaHusi, pUCOBaHUA U Ap.)

® [pakTUYECKHE 33/a4y — 33J]a4M NPUKIAJHOTO XapaKTepa;

e MpoOJeMHbIE BONPOCHl, OPUEHTHUPOBAHHBIE HAa (POPMHUPOBAHUE YMEHUU BBIABUTaTh THIOTE3BI,
OOBSACHATEH (PaKThI, 0OOCHOBBIBAThH BHIBO/IHI,

® TCOpPETHUYECKUE 3aJIaHMs HA MOUCK U KOHCIIEKTHPOBaHWE MH(OpMAIIUU, €€ aHaIHu3, 0000IeHne
T.IL;

® 33/1a4M - COBOKYITHOCTb 3a/IaHUi Ha MCIIOJIb30BAHUE OOLUX ISl HUX TEOPETUYECKUX CBEJICHUII.

OCHOBHBIE 3TaIbl OPTaHU3AINH TPOSKTHOMN JEATEIEHOCTH YUAITHXCH .

1. TloaroroBka K BBIMOJIHEHUIO TIpoekTa ((hopMUpOBaHME TPYIIN, BblAaua 3aaHuil. Beioop Tembl
U LeNel NMpOoeKTa; ONpeAesieHHe KOJIMYECTBAa YYAaCTHMKOB IPOEKTA). Yuammecs OOCYyXAaroT
TEMy C Yy4YMTENeM, I[OJy4aloT TMPH HEOOXOAUMOCTH JIOMOJHUTENBHYIO HH(POpPMAIIHIO,
YCTQHABJIMBAIOT IEJIH: YYUTEIh 3HAKOMHUT YYAIIUXCS C CYThIO HPOEKTHOH AEATeNbHOCTH,
MOTHUBHPYET yYalIUXCs, TOMOTaeT B MOCTAHOBKE LIEJCH.

2. IlnanupoBanue paboThl  (pacmpenencHue  OOSI3aHHOCTEH,  ONpEJEeICeHHE  BPEMEHHU
WHAMBUAYaIbHON pabotel). OrmnpeneneHre MCTOYHUKOB HMH(OpMaMM; TIIAaHUPOBAHUE
croco0oB cOopa W aHanu3a WHPOPMAILWHU; TUIAHUPOBAHHE HWTOTOBOTO TPOAYKTa ((POpPMBI
MIPEJICTaBICHUS Pe3yJIbTaTa): BBIMYCK ra3eThl, YCTHBIM OTYET C AEMOHCTpalliel MaTepuaioB U
JPYTUX; YCTAHOBJICHUE KPUTEPHEB OLIEHKU PE3YJIbTAaTOB; pacupeiesieHne 00sI3aHHOCTEH cpeln
YJIEHOB KOMAaHJbI: y4alluecs BbIpaOaThIBAlOT IUIAH JCHCTBUIA; y4uTeNlb MpeasaraeT HIeHu,
BBICKA3bIBAET MPEANOI0KEHHS, ONPEEISIET CPOKU PabOTHI.

3. HccaenoBaHue: ydamiyecs OCYLIECTBISIOT MOMCK, OTOOp M aHAIMW3 HYKHOM HH(pOpMaluu;
HKCIIEPUMEHTUPYIOT, HAXOAT IyTH PEIICHHUS] BO3HUKAIOIIUX MPOOIJIEM, OTKPBHIBAIOT HOBBIE JIJIS
ce0st 3HaHUSI, YUUTENb KOPPEKTUPYET XO]I BHIMIOTHEHUS PAaOOTHI.

4. O0o0meHne pe3ysbTaTOB: ydyaluecs: 0000IA0T MONIy4YeHHY0 HHpOopMannio, GOopMyIHPYIOT
BBIBOJIBI U O(OPMIISIFOT MaTepHall AJis TPYNIOBOM Mpe3eHTaIUH.

5. Ilpe3enTamusi (OTYET KaXJOW TPYIIbBI WM YYEHHUKA OCYIIECTBISCTCS 10 OKOHYAHUU
MIPOCKTA).

6. OueHka pe3yJbTaTOB MPOCKTHOH JESITEIHHOCTH M TOJBEICHHUE HWTOTOB: KAXKIBIH YUECHHUK
OIICHUBAET XOJ WM Pe3yibTaT COOCTBEHHOM NEATENILHOCTH B TpyIIe, Kaxaas paboyas rpymmna
OLICHUBACT JIEATEIHPHOCTh CBOMX YYAaCTHHKOB; YYHTENb OIEHMBAET ACATEIBHOCTH KaXKIOTO
YYEHHUKA, MTOJIBOJAUT UTOTH MPOBEJICHHON yyaluMucs paboTsl, OTMEYAET yCIEXU KaxkI0To.

BbInyCKHUK HAYYHMTCS:



IUIAHUPOBATh U BBHINIONHATH Y4eOHOE HCCIEOBaHHWE W Y4YeOHBIH MPOEKT, HCIONb3Yysl MOJEIH,
METO/Ibl U IPUEMBI, aJICKBaTHbIC UCCIEAYEeMOM Mpoleme;

BBIOMPATH U UCTIOIH30BATh METO/IbI, PEJICBAHTHBIC pacCMaTPUBAEMOM TIpodIeMe;

pacro3HaBaTh U CTaBUTh BOMPOCHI, OTBETHI Ha KOTOPBIE MOTYT OBITh MOJYYEHBI IIyTEM HAYYHOTO
HUCCIICAOBAaHUA, OT6I/IpaTI> aZICKBATHBIC MCTOAbI MCCJICA0OBAaHUA, (bOpMyanOBaTI) BBITCKAIOIINUC U3
UCCJIEJIOBAaHUS BHIBOBI;

UCTIONB30BaTh TaKWe MAaTeMaTHYeCKHEe METOJbl M TPUEMBI, KaK aOCTpakius W ujaeamu3alus,
JI0Ka3aTeNIbCTBO, JIOKA3aTENbCTBO OT MPOTUBHOIO, J10KA3aTEILCTBO MO aHAJIOTUU, ONIPOBEPKEHHE,
KOHTPOpPUMEpP, HHAYKTHUBHBIE U JIEAYKTUBHBIE pACCYXIECHUS, MOCTPOEHUE U HCIHOJHEHHUE
aNTOPUTMA;

UCIIOJB30BaTh TaKW€ €CTECTBEHHOHAYYHBIE METOJIbI M TMpPHEMbI, KaKk HaOI0JeHHe, MOCTaHOBKA
POOJIEMBI, BBIJIBHIKCHHE «XOPOIICH THUIIOTE3bD», IKCIICPUMEHT, MOJISITMPOBAHKE, TEOPETUICCKOE
000CHOBaHHWE, YCTAaHOBIIEHUE TPAHUI] IPUMEHIUMOCTH MOJIEIIN/TEOPUH;

MCIIOJIb30BaTh HEKOTOPhIE METO/bl IOJYYEHUs 3HAHWUW, XapaKTepHbIE JUIsl COLHUANbHBIX H
HCTOPUUYECKUX HAyK: MOCTaHOBKAa MPOOJIEMBI, OMPOCHI, ONMUCaHNEe, OOBSICHEHHE, UCIIOIh30BAHNE
CTaTUCTUYECKUX JTAHHBIX, HHTEPIpETaIus (GaKTOB;

SICHO, JIOTUMHHO W TOYHO H3JIaraTb CBOIO TOYKY 3PCHUA, HCIIOJIB30BATh A3BIKOBLIC CPCACTBA,
aZiekBaTHbIE 00Cyk1aeMoii mpodieme;

OoTnU4YaTh (aKThl OT CYXXICHHA, MHEHUH U OIEHOK, KPUTUYECKH OTHOCUTBHCS K CYXKICHUSM,
MHEHUAM, OLICHKaM, peKOHCTPYUPOBATh UX OCHOBAHHUS;

BUJETh U KOMMEHTHPOBATh CBSI3b HAy4YHOTO 3HAHHUA U IEHHOCTHBIX YCTaHOBOK, MOPAJIbHBIX
CY’KJICHHUH IIpU NOJIy4EHUH, PaCIPOCTPAHEHUH U IPUMEHEHUN HayYHOT'O 3HAHUS.

Bbll’lyCKHuK noayuum 603MOMHCHOCHIb HAYUUMDbCA:?

CAMOCMOSIMENLHO 3A0YMblEAMb, NIAHUPOBAMb U GbINOIHAMb YUeOHOe UCCIed08aHue, YUeOHblll U
COYUANbHBIL NPOEK;

UCNONIBL3068AMb 002A0KY, 03ApPeHUe, UHMYUYUIO,

UCNONIL306aMb HEKOMOpble MemoObl NOJVHEeHUs. 3HAHUU, XaApakmepHvle Ol COYUANIbHbIX U
UCTNOPUHECKUX HAYK. AHKeMUposaHue, MoOeIuposanue, NOUCK UCHOPUYECKUX 00pa3yos;
UCNONIBL308AMb  HEKOMOpble  Npuembl  XYOOHCeCMBEHHO20  NO3HAHUS —~ MUpA:  YeloCmHoe
omobpadicenue Mupa, 00pPaA3ZHOCMb, XYOOHCECMBEHHBIU GbIMbICEN, OP2AHUYECKOe eOUHCMBO
00we20, 0cobeHH020 (MUNUYHO20) U eOUHUUHO20, OPUSUHATIbHOCb,

YeneHanpasieHHo U OCO3HAHHO PA38USAMb C80U KOMMYHUKAMUGHbIE CHOCOOHOCMU, 0C8AUBAND
HOBble A3bIK08ble CPeOCmBa;

0CO3HABAMb CB8OI0 OMBEMCHBEEHHOCMb 34 00CHOBEPHOCHb NOJYYEHHbIX 3HAHUL, 34 KAYecmeo
BbINOJIHEHHO20 NPOEKMA.



TEMATHUYECKOE IINTAHUPOBAHUE

HeneBoii nmpuoputrer Ha ypoBHe OQO: co3manue OJAroNpPUATHBIX YCIOBUW JUIsl Pa3BUTHSA
COIIMAJIbHO 3HAYUMbIX OTHOIIEHUH MIKOJIBHUKOB U, IPEK/IE BCET0, IEHHOCTHBIX OTHOILLICHUM:

1.

K CEMbE KaK I'JIaBHOM OITIOPEC B KMU3HHU YCJIOBCKA U UICTOUYHHUKY €0 CHACTbA,

2. K Tpyly Kak OCHOBHOMY CIIOCOOY JOCTHMKEHHs >XKM3HEHHOro OJarornoyyyusi 4eioBeka,
3aJI0Ty €ro YCHEIIHOTO Mpo(eccrOHaIbHOTO CaMOOIIPEEICHHS U OUIYLIEHHUS] YBEPEHHOCTH
B 3aBTPAIIIHEM [HE;

3. K cBOeMy OTeyecTBY, cBoeil mayioil u Oosbliol PoaunHe kak MecTy, B KOTOPOM YE€JIOBEK
BBIPOC U IO3HAJ IIEPBBIE PAIOCTU U HEYAAYH, KOTOPAsl 3aBELIaHa €My IIPEJKaMU U KOTOPYIO
HYKHO oOeperars;

4. x mnpupoie Kak MCTOYHMKY JKM3HM Ha 3€MJIe, OCHOBE CaMOro €€ CYLIECTBOBAHHS,
HY’KJalolIelcs B 3allUTe U IIOCTOSHHOM BHUMAaHHH CO CTOPOHBI YEJIOBEKA;

5. K MHpY Kak IIaBHOMY NPHHLUIY Y€I0BEUYECKOTO OOIIEKHUTHS, YCIOBUIO KPEKON JIPpYKOBI,
HaJaXUBAaHUIO OTHOIICHWM C KoJuleramMu 1o paboTe B OyaymieM U CO3JaHHIO
0JaronpusTHOr0O MUKPOKIMMAaTa B CBOEH COOCTBEHHOM CEMbE;

6. K 3HaAHUSIM KaK MHTEIJIEKTYaJbHOMY pecypcy, odecreuuBaronieMy Oyayliee uyeiaoBeka, Kak
pe3yJbTaTy KpOIOTIUBOIO, HO YBIEKATEIbHOI0 Y4eOHOI0 TPy /Ia;

7. K KyJbType Kak JyXOBHOMY OOrarcTBy oOILIeCTBa MU Ba)XHOMY YCIIOBUIO OLIYIICHHS
YeJIOBEKOM IIOJHOTHI IPOXXMBAEMOW JKHU3HM, KOTOPOE JAlOT €My UTEHHE, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPUECKOE CaMOBBIPAKEHUE;

8. K 30pOBBIO KaK 3aJI0Ty JOJIOM ¥ aKTUBHOM ’KM3HM YEJIOBEKA, €I0 XOPOLIET0 HACTPOCHUS U
ONTHMHUCTUYHOTO B3IJIsI/1a HA MUP;

9. K OKpY’XalOIIMM JIIOJIM KakK 0e3yCJIOBHOW M aOCOJIIOTHOW IIEHHOCTH, KaK PaBHONPABHBIM
COLIMAJIbHBIM TapTHEpaM, ¢ KOTOPHIMH HEOOXOJMMO BBICTpauMBaTh J100pOKeIaTeIbHbIE U
B3aUMOIIOIJICPXKHUBAIOIIME  OTHOILICHMS, [Jalolllde YeJOBEKY paJocTh OOLIeHUs U
MO3BOJIAOIIME U30€eraTh YyBCTBA OIMHOYECTBA;

10.k camuMm cebe Kak Xo3s€BaM CBOEW  CynbOBl, CaMOOIPEIENAIOUUMC U
caMOpeaIU3YIOLIMMCS JIMYHOCTSAM, OTBEUYAIOLIIM 32 CBOE€ COOCTBEHHOE Oyayliiee.

dDopmupyemMble
HaumenoBanmue
COLHAJILHO DJIeKTPOHHBIe (HM(pPOBHIE)
pasie/ioB U TEM KosmuecTBo
3HA4YUMBbIe, o0pa3oBaTe/bHbIE pecypchl
NPOrpamMMmbl 4acoB
LIEHHOCTHbIE
oTHomieHust (Ne)
Pa3nen 1. BemecTBo 1 XMMU4ecKHe peaKIuu

[ToBTOpEHME N 2,6,9,10

yIIyOJieHHE 3HAHUH 5 bubnuoreka LIOK

OCHOBHBIX Pa3JeioB https://m.edsoo.ru/7f41a636

Kypca 8 Kiiacca

OcHoBHbIE 2,6,9,10

bu6mmorexa [JOK
3aKOHOMEPHOCTH 4

XUMHUYECKUX PEaKLUil

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

DJIEKTPOJIUTHYECKAS 8 2,4,5,6,89 bubnuoreka [JOK




JTUCCOITHAITHS.
XUMHYECKUE PEAKIUU B
pacTBopax

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

Pa3znea 2. HeMeTaJIBI H HX COeIMHEHHS

OO0mmast xapakTepucTHKa 2,4,5,6,8,9,10 s oK

o sveon |4 il 12636

OO01as xapakTepucTHKa 2,4,5,6,8,9,10

XUMHYECKHUX JIEMEHTOB 6 Bu6mmoreka [TOK

VIA-rpynnsl. Cepa u €€ https://m.edsoo.ru/7f41a636

COE/IMHEHUS

OO61as xapakTepucTuKa 2,4,5,6,8,9,10

XUMHYECKHX 3JIEMEHTOB

;A';pynm' AsoT, ! Et?fs?;ri?:é(si)ggﬁﬂl%%
ocdop u ux

COGI[I/IHpeHI/ISI

OO0mmas xapakTepucTuKa 1,2,3,4,5,6,7,8,

XUMHYECKHUX AJIEMEHTOB 9,10

IVA-rpynnel. Yriepoa u 8 bubanorexa [IOK

KPEMHHU U UX
COCTMHECHMS

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

Pa3zgen 3. MeTa/uibl M HX COeTUHEHUS

OO0wue cBoiicTBa 4 2,4,5,6,8,9 bubmmorexa [JOK
METAaJIJIOB https://m.edsoo.ru/7f41a636
Bakneiiie MeTauibl 1 16 2,4,5,6,8,9 Bubmmnoreka ITOK

HUX COCANHCHUA

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

Pazjnen 4. XuMusi M OKpykaonias ¢

DE1a

BeriectBa 1 MaTepuaib 3 1,2,3,4,5,6,7,8, | bubmuoreka LIOK
B KU3HU YEJIOBEKA 9,10 https://m.edsoo.ru/7f41a636
1,2,3,4,56,7,8, | bubmuorexa [JOK
P 3
C3CPBHOC BpEMA 9,10 https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO
YACOB I10 67

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHME (KTII)

Ne Jlomaminee
Mara Tema ypoka
n/n 3aJaHue
01.09 [Tepuoanueckuit 3akoH. [lepuoanueckas
1. cHCTEMa XMMUYECKHUX 3yeMeHToB []. 1. §1
Menpgeneena
) 05.09 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
' XUMUYECKUX 3JIEMEHTOB MEPBHIX TPEX MEPUOIOB 31
3 08.09 Knaccudukanus u HoMeHKIIaTypa
' HEOPTraHUYECKUX BEILECTB 31
4 12.09 Bunp XuMHYECKOH CBSI3U U TUIIEI
' KPUCTAJUTMUECKUX PEIIETOK 3
15.09 KonTponbnas paborta Nel mo teme «IloBropenue
5. u yriayOJneHne 3HaHU OCHOBHBIX Pa3/iesioB 3asaHve B TeTpaam
Kypca 8 Kkiacca»
6 19.09 Knaccugukanus XuMHUuecKuX peakuui mo
' Pa3IMYHBIM IIPU3HAKAM 32
22.09 [ToHsiTHE O CKOPOCTU XMMHUYECKOMN peaKIuu.
7. [ToHsiTe 0 TOMOT'€HHBIX U T€TEPOTECHHBIX §3
peakumsx
26.09 [Tonatue o xumuyeckoM paBHOBecHH. DakToOpHI,
8. BIIMSIOIINE HA CKOPOCTh XUMHUYECKOW PEAKIMH U §3
MOJIO’KEHNUE XUMUYECKOTO PAaBHOBECHS
0. 29.09 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN 3agaHue B TeTpaam
10 03.10 Teopust 3NEKTPOIUTUUECKON TUCCOITUALIUY.
' CusbHbIe U crabble JIEKTPOTUTHI 34
11. 06.10 Honnble ypaBHEHUsI peakuuit §5
10.10 XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUM B
12. CBETE IPEJICTaBJIEHUI 00 IEKTPOIUTHIECKON §6,7
JIUCCOIauu
13.10 XHUMHUYECKUE CBOMCTBA COJIEH B CBETE
13. MIPEACTABJICHUH 00 AJICKTPOITUTHICCKOM §8
JIMCCOITAITIT
14. 17.10 [TonsaTHE 0 ruapoONIM3E CONEN §9
15. 20.10 O06001IeHNe U CUCTEMATU3AIIMSI 3HAHUN §4-9
16 24.10 [Tpaktuyeckas padora Ne 1. «Pemenune
' AKCIIEPUMEHTATBHBIX 3a/1aU» 34-9
17. 27.10 Kontponbhas padora Ne2 o teme §4-9

((:‘)J'ICKTpOJ'II/ITI/I‘IeCKaH JUCCOIManus.




XHWMHYECKUE PEAKIIUU B pacTBOpax»

18.

07.11

OO1as xapakTepUCTHUKA TaJOr€HOB.
XHWMUYECKHE CBOMCTBA HA MIPUMEPE XJI0pa

§10-11

19.

10.11

XnopoBogopoa. CosisiHast KHCIOTa, XUMUYECKUE
CBOMCTBA, MOJIyYCHHE, IPUMEHEHUE

§12

20.

14.11

[Tpaktuueckas padora Ne 2 o Teme
«[lomyueHue consTHON KUCIOThI, U3yUeHHE e&
CBOMCTB»

§10-12

21.

17.11

Brruucnenns mo ypaBHEHUAM XUMHUYECKUX
peaKIuii, eciii OJIMH U3 PEareHTOB JaH B
N30BITKE

3agaHue B TeTpaam

22.

21.11

OO1m1as xapakTepucTHKa 31eMeHTOB VIA-
IpYTIIBI

§13

23.

24.11

AmToTponHbIe MOTU(UKAIIAN CEPHI.
Haxoxnenue cepbl U €€ COEIMHEHUI B IPUPOJE.
XHUMHYECKUE CBOMCTBA CEPBI

§13

24.

28.11

CepoBogopo, ctpoenue, Gpu3ndecKue u
XUMHYECKHE CBOUCTBA

§14

25.

01.12

Oxcuppl cepol. CepHas kucnoTa, Gpu3ndecKue u
XUMUYECKHUE CBOMCTBA, MPUMECHECHHE

§15

26.

05.12

XUMUYECKUE PeaKIIny, JIeKAIIUe B OCHOBE
MPOMBIIIICHHOTO CII0C00a MOTYYEeHHUsI CePHON
KHUCTIOThI. XUMUYECKOE 3arpsi3HEHUE
OKpY’KafoIIel Cpe/Ibl COCTUHEHUSIMHU CEPHI.
IIpogheccuu, céazannvie ¢ npouU3600CmMBEOM
cepHoll Kuciomol. Bauanue npouseoocmea na
300p08be COMPYOHUKOS.

§15

27.

08.12

Brruncnenrie MaccoBOi TOJU BBIX0/1a IPOAYKTa
peaxiuu

3agaHue B TeTpaau

28.

12.12

OO6mrast xapaKTepUCTHKA DJIEMEHTOB V A-
rpynnsl. A30T, paCIpPOCTPAHEHUE B PUPOJIE,
¢buznyeckue 1 XuMHUYECKHe CBOMCTBA

§16

29.

15.12

AMMHaK, ero GuU3nIecKue 1 XUMUYECKHe
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE

§17

30.

19.12

[TpaxTrueckast pabora Ne 3 o Teme
«[Tomydenne ammuaka, U3y4eHUE €rO CBOMCTBY

Crtp.94

31.

22.12

A3oTHas KUCIoTa, €€ PU3NIeCKre U XUMUICCKUE
CBOMCTBA

§18

32.

26.12

Hcnons30BaHne HUTPATOB M COJICH aMMOHUS B
KauyecTBE MHUHEPAIbHBIX yI00peHuil.
XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIICH Cpeabl
COCIMHEHHSIMH a30Ta

§18




29.12 doctop. Oxeun pochopa (V) u pochopras
33. KHCTI0Ta, GU3NYECKUE M XUMUIECKHIE CBOWCTBA, §19
MOJTyYeHUe
09.01 Hcnons3oBanue ¢pocdaTtoB B KaueCTBE
34, MUHEpaIbHBIX yI00pEeHHH. 3arps3HeHne §19
npUpoAHOii cpenbl hocharamu
35, 12.01 Yraepon, paclipocTpaHEHHUE B IPUPOJIE, §20
¢du3nUeckre 1 XMMUYECKHE CBOMCTBA
16.01 Oxkcunpl yriaepoja, ux Gu3udeckue u
36. XHUMUYECKHE CBOWCTBA. DKOJIOTHYECKHUE §21
po0IieMbl, CBsi3aHHBIE ¢ OKcuoM yriepoza (IV)
37. 19.01 VYronpHas KUCIOTa U €€ CONH §21
23.01 [Tpaktuueckas padora Ne 4 o teme "Ilonyuenue
38. yraekucnoro rasa. KauectBenHas peakuus Ha Tp.115
KapOoHAaT-MOH"
39 26.01 [lepBoHayasibHbIE TOHATHS 00 OPraHUYECKUX
' BEIIECTBaX KaK O COEIMHEHUAX yIiepoa §22-23
40. 30.01 Kpemnuii 1 ero coejuHeHHs §24-25
02.02 [Tpaktrueckas padota Ne 5. Pemenne
41. SKCIIEPUMEHTANBHBIX 33J1a4 10 TEME 3agaHue B TeTpaau
«BaxkHeiie HeMeTaIbl U UX COSAMHEHMSD)
4. 06.02 Kontponbhas padota Ne3 no reme «Baxueiue §10-25
HEMETAJIBl U UX COSTUHEHUS»
09.02 OO6m1ast XxapaKTepUCTUKA XUMUYECKHUX AJIEMEHTOB
13, — MeTajuioB. MeTajuindeckas CBs3b U ) $28
MeTaJUINYeCcKas KpUCTAIIINUecKas peléTka.
dusnyeckue CBOMCTBA METAJLIOB
13.02 XHUMHYECKUE CBOMCTBA METAJLIOB.
44. DNEKTPOXUMHUECKUN Psiji HAPSKEHU I §29
METaJIJIOB
16.02 OOume crocoOb! moy4yeHus MetamioB. CrijiaBbl.
Bbruucnenus no ypaBHeHUsIM XMMHYECKHX
45. . §29,36
peaxuuii, €ciau OJUH U3 PEareHTOB COJAEPKUT
puMecH
46. 20.02 [TonsiTHe 0 KOPPO3UK METAIIIOB §35
47. 27.02 [llenounbie METaJIIbI §30
48. 01.03 Oxcupl U THAPOKCUIBI HATPUS U KaJIus §30
49, 05.03 [Ilenoyno3eMenbHbIE METAIIBI — KaIbLUNA U $31
MarHui
50. 12.03 Baxueiinie coefTMHEHNS KaJIbIU §31
51 15.03 O6o01ieHNe ¥ cucTeMaTU3aLus 3HaHuH §28-31




52. 19.03 JKEcTtkocTh BOMIBI M CLIOCOOBI €€ YCTPAHESHHUS §32
22.03 [TpakTrnueckas padota Ne 6 mo reme "XKécTkocTh
53. . " Crp.166
BOJIBI M METO/IbI €€ YCTpaHEHUS
54. 02.04 AmoMuHUN §33
55. 05.04 AMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCHIA §33
56. 09.04 XKeneso §34
12.04 Oxcwunpl, ruapokcuabl U conu xkenesa (1) n
57. §34
xenesa (I11)
58. 16.04 OG6o06mieHne 1 cucTeMaTu3aLus 3HaHui §33-34
19.04 [Tpaktuueckas padora Ne 7. Pemenue
59. AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME Crp.177
«BaxxkHel11ie METaIbI U UX COSTUHEHUS
23.04 Beruncnenus no ypaBHEHUAM XUMHYECKUX
peaKIuii, ecau OJIMH M3 pEarcHTOB JaH B
60. 3afjaHue B TeTpaam
M30BITKE WU COJICPIKUT NMPUMeEcH. Brrancienus
MacCCOBOM JOJIM BBIXOJIA MPOYKTa PEaKIIUU
61. 26.04 O000111eHIE U CUCTEMAaTH3alUs 3HAHUH §28-36
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' METaJIJIbl U UX COETUHEHUS 328-
63 07.05 BemecTBa 1 Marepuaisl B IOBCEAHEBHOMN KU3HU 19
' yejioBeKa 3
64. 14.05 XHUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH CPeIb §37
65 17.05 Ponp XuMuu B pelIeHUN 3KOJIOTUYECKUX 18
' pooIeM 3
21.05 PesepHbIil ypok. O60011eHHE
66. . 3agaHuve B TeTpaau
CHCTEMATH3allnsl 3HAHUH
24.05 PezepsHblil ypok. O6o01eHue u
67. 3asaHve B TeTpaam

cucCTeEMAaTH3aUA 3HAaHUU

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 67




CUCTEMA OILIEHKHU JOCTUXEHWH IIJIAHUPYEMBIX
OBPA3OBATEJIBHbBIX PE3YJBTATOB

CucTema OLEHKU  AOCTUXKEHMIA obydyalowmxca BKAKOYaeT: BbiNosHeHWE  nabopaTopHbIX,
NPaKTUYECKUX, CAMOCTOATE/IbHbIX U KOHTPO/IbHbIX paboT. MNpu 3TOM MCNob3yeTcs TpaaULMOHHaA 5
6anbHasA cucTema OLLeHMBAHUS.

OueHKa OTBeTOB yyalmxca

OueHKa «5» CTaBMTCA B TOM C/y4ae, ecv yYalmincsa NoKasblBaeT BEPHOE MOHMMaHWE XUMUYECKOM
CYLWLHOCTM pPacCMaTpMBAaEMbIX ABAEHMIA W 33aKOHOMEPHOCTEN, 3aKOHOB W TEOPWI, a TaK e
npasuabHoe onpegeneHne GU3NYECKUX BEANUYMH, UX eAnHMUL, U cNocoB0B M3MepeHUa: NPaBuIbHO
BbINO/IHAET PAcYETbl; CTPOUT OTBET MO COBCTBEHHOMY MJ1aHY, CONPOBOXKAAET PAacCcKa3 COBCTBEHHbIMM
npMmepamu, ymeeT MPUMEHATb 3HAHMA B HOBOM CUTyauMu MpPU BbINOJAHEHUM NPAKTUYECKUX
3a[aHWIA; MOMKET YCTaHOBMUTb CBA3b MEXAY M3y4YaeMbIM M paHee U3yYeHHbIM MaTepunanom no Kypcy
XMMWU, @ TaKKe C MaTepuasiom, yCBOEHHbIM NPU U3YYEHUU APYrMX NPeLMETOB.

OueHKa «4» CTaBWUTCA, €C/IN OTBET YYeHMKa YA0BNETBOPAET OCHOBHbIM TPeBOBaHMAM Ha OLLEHKY 5,
HO gaH 6e3 UCcnonb3oBaHWA COBCTBEHHOrO MAaHa, HOBbIX NPMMepPOB, 6€3 NPUMEHEHUA 3HaHWI B
HOBOW CUTyauuMu, 6e3 WUCMOJIb30BaHUA CBA3EM C paHee M3y4YeHHbIM MaTepuasom U MaTepuasiom,
YCBOEHHbIM MPU U3yYeHUU Ap. NPeLMETOB: eCAN yYalmncsa AoNycTUA oaHy oWwKnbKy Man He bonee
ABYX HELOYETOB N MOXKET MX UCMPABUTb CAMOCTOATE/IbHO UK C HEHO/bLLIOK MOMOLLLIO YYMTENA.

OueHka «3» CTaBMTCA, €C/AW  ydallMicA NPaBUAbHO MOHUMAET XMMUYECKYID  CYLIHOCTb
paccmaTpmMBaEMbIX AIBAEHWI M 3aKOHOMEPHOCTEN, HO B OTBETE MMEITCA OTAe/bHble Npobenbl B
YCBOEHMM BOMPOCOB KypCca XMMWUW, He NPEenaATCTBYOWME AafibHellleMy YCBOEHWIO BOMPOCOB
NpPOrpamMMHOro matepuana: ymeeT NPUMEHATb MNONyYEHHbIe 3HaHMSA NPU PELUeHUN NPOCTbIX 33434 C
MCMONb30BAaHNEM TOTOBbIX GOPMYS, HO 3aTPYAHAETCA MpUM  pelleHun 3afad, Tpebyrowmx
npeobpasoBaHUs HeKoTopbix ¢dopmyna, gonyctun He 6onee ogHoit rpyboit owmbKM M ABYX
Heao4éToB, He 6bosiee ogHoM rpyboit  ogHON Herpybon ownbKK, He bonee 2-3 Herpybbix OWNGOK,
OfHOM Herpyboli oWNOKM 1 TPEX HeZO0UETOB; AoNyCTUA 4-5 HeAOUYETOB.

OueHKa «2» CTaBUTCA, €CAM Yy4yaluuiicA He OBNadeNn OCHOBHbIMM 3HAHUAMW U YMEHUAMWU B
cooTtBeTcTBUMM C TpeboBaHUAMM MporpamMmbl M Aonyctua 6osblie OWWBOK M HEeAOYETOB Yem
HeobXxoAMMO A/1A OLEHKMU «3».

OueHKa KOHTPONbHbIX paboT
OueHKa «5» cTaBuTCS 33 PaboTy, BbINONHEHHYHO NONHOCTbLIO 6€3 OWNBOK U Hef04ETOB.

OueHKa «4» cTaBuTCA 3a PabOTy BbINOJIHEHHYO NONHOCTLIO, HO NPWU HaZIMYUK B HEl He Bonee ofHOM
rpyboit u ogHoOM Herpyboii OWMBKN M OAHOro HeAo4ETa UK He Bosiee TPEX HeJO0UETOB.

OueHKa «3» CTaBMTCA, C/IM YYEHUK NPaBUIbHO BbIMOAHWA He meHee 2/3 Bcelt paboTbl AN AonycTun
He 6onee oaHol rpyboit oWNBKN N ABYX HeAo4YETOB, He 6onee ogHOM rpyboit OWNMOBKN M ogHOM
Herpyboi ownbKM, He Bosee Tpex Herpybbix OWNBOK, OAHOM Herpyboi oWMBKN U Tpex HeQo4YETOB,
npwv Hannuum 4 - 5 HepO4YETOB.



OueHKa «2» CTaBMTCA, €C/IM YMCA0 OWMBOK U HeOOo4YETOB NPEBLICUAO HOPMY ANA OUEHKU 3 uau
MpPaBuAbHO BbINONHEHO MeHee 2/3 Bcel paboTbl.

OueHKa npakTMyeckux pabor

OueHKa «5» cTaBuTCA, ecan yyawuiica BbIMOJIHAET paboTy B MoJIHOM obbeme c cobsogeHnem
HeobxoaMMoWN nocnenoBaTeNIbHOCTU MNPOBEAEHMA OMbITOB U U3MEpPeHW; CaMOCTOATENIbHO W
paunoHaNbHO MOHTUpPYET Heobxoammoe obopyaoBaHWE; BCE OMbITbl MPOBOAUT B YCAOBUAX WU
pexumax, obecrneuyMBalolMX MOJyYEeHUE NPaBUbHbLIX Pe3ynbTaToB M BbIBOAOB; cobatogaeT
TpeboBaHUA NpaBua 6e30NacHOCTM TPyAa; B OTYETE NPaBU/IbHO M aKKYpPaTHO BbIMO/HAET BCe 3aMucH,
TabAULbl, PUCYHKK, YPaBHEHWUA, BbIYUCAEHUA.

OueHKa «4» CTaBUTCA, €CN BbINONHEHbI TpeboBaHUA K OLEeHKe «5» , HO Bblno AoNyLEeHOo ABa — TPU
HegoueTa, He bosiee ogHOW Herpybolt oWMBKKM N 0gHOro HeaouéTa.

OueHKa «3» CTaBUTCA, eciiv paboTa BbIMNOJHEHA HE MOJIHOCTbIO, HO O6bEM BbINOJIHEHHOM YacTy
TaKoB, NO3BOAAET MNOAYUYNTb NPABU/bHbBIE PE3YNbTaThl M BbIBOAbI: €CN B XO4€E NPOBeAeHMA ONbiTa U
N3MepeHunit 6blIn AoNYLLEHbI OLLNOKN.

OueHKa «2» cTaBuTcA, ecan paboTa BbINOAHEHA HEe MOJIHOCTbIO U 0B6bEM BbIMOAHEHHON YacTu
paboTbl He MNO3BOAAET cAenaTb MPaBUAbHbLIX BbIBOAOB: €CAM OMbITbl, U3MEPEHMUA, BblUMUCAEHUA,
HabAeHNA NPOMU3BOANANCH HEMPABUBLHO.

O6wwue ana nuuesa:

OueHKa npOEKTHOﬁ AeATeNbHOCTU y4Yalluxca

Kputepuii 1 MNpoAayKT (MaTeprannsoBaHHbIA pesyabtat NAY) Bannbl
s . 1.1 HoBun3Ha. OpUrMHaNbHOCTb. YHUKANbHOCTb 1-2
g 'if_, 1.2 ONTMMabHOCTb (HauyJllee coyeTaHMe NnapameTpoB NPOAYKTa) 1
= 1.3 3CTeTUYHOCTb 1-2

MaKcumanbHoe Konuyectso 6annos 5

Kputepuit 2 Mpouecc (paboTta No BbINO/IHEHUIO NPOEKTA)

2.1 AKTYyanbHOCTb 1-2
2.2 MpobaemHoCTb 1-2
qé; 2.3 CooTBetcTBMe TpeboBaHUAM 06beMa 1
5 2.4 CoaepKaTtenbHOCTb 1-3
T 2.5 3aBepLIeHHOCTb 1
e 2.6 Hanuuune TBOpYECKOro KOMMNOHEHTA B NPOLLECCe NPOEKTUPOBAHMUA 1-2
2.7 KoMMYHWKATMBHOCTb (B rpynnoBOM NPOeKTe) 1-2
2.8 CamocToATeNbHOCTb 1-3

MaKcumanbHoe Konuyectso 6annos 16

Kputepuii 3 KauectBo opopmneHusa matepuana
© 3.2 MaTepuan opopmaeH € rpybbiMM HapyLUEHUSMU TPEOOBaHWI 0
g % 33 JonyuieHbl He3HauYWUTebHble HApyLIeHUA TpeboBaHWI 1-2
= F 3.4 MaTepuan opopmaeH B COOTBETCTBUM C TpebOOBaHUAMMU 3-4

MaKcumanbHoe Koinuectso 6ani108 4

Kputepuii 4 | 3awmTa npoekKTa




1.1 KauecTBo goKnaga (CMCTEMHOCTb, KOMMNO3ULMOHHAA Le/I0CTHOCTb, 1-3
NoONHOTA NpeacTaBieHns NpPobembl, KPAaTKOCTb, YETKOCTb, ACHOCTb
" dopMYyNINPOBOK)
'(]_:J 4.2 OTBeTbl Ha BONPOCHI 1-3
§ 4.3 JINYHOCTHbIE NpoABAEHMNA AOKNALUYMKA 1-2
3 4.4 KynbTypa peun AoKnaavmka 1-2
C
MakcumanbHoe Konnvectso 6annos 10
MakcumanbHoe Konnyectso 6an10B N0 BCem KpUTepuam 35

MNepeBog 6ann0B B OLEHKY

85% OT MaKcMmanbHoMi cymmbl 6annos, 35-30 6annos — «5»
70-85 %, 29-25 6annos — «4»
50-70 %, 23-17 6annos — «3»

0-49 % - «2»

Kputepun n nokasarenum oueHMBaHUA Mccnepo0BaTesIbCKoOM AeATeNbHOCTU 06yqarou.|.erocn

UCTOYHNKOB VIHCI)OpMaLI,MVI

Kputepuin 1 YpoBeHb aKTya/IbHOCTU TeMbl UCCea0BaHUA bannbi
0 1.1 AKTYaNbHOCTb TeEMbl UCCNeA0BaHUA He JOKa3aHa 0
é 1.2 MpuBegeHbl HegoCTaTodHO  ybeauTenbHble  [AOKa3aTeNbCTBa 1-2
@ aKTya/IbHOCTU TEMbI UCCNe0BaHNA
é 1.3 MpuBeeHbl [0CTAaTOYHO ybeautenbHble [OKa3aTe/ibCTBa 3-4

aKTya/IbHOCTU TEeMbI UCCNe0BaHUA

Kputepuin 2 KauectBo cogepiaHua uccneaosaHua

2.1 CooTBeTcTBUE COAEpPKAHUA UCCNea0BaAHUA ero Teme
:-:j 2.1.1 | CopeprkaHue UccneaoBaHMA He COOTBETCTBYET 3aAB/IEHHOMN TeMe 0
5 2.1.2 | CopepKaHue nccneaoBaHUs He B NOJIHOW Mepe COOTBETCTBYET 1-2
§ 3aABNEHHOM Teme
= 2.1.3 | CopeprkaHue UccnenoBaHUA B MONHON Mepe COOTBETCTBYET 3-4
3aABNEHHOM Teme
o 2.2 JIOrMYHOCTb U3N0XKEHMA MaTepunana
§ 2 2.2.1 | MaTtepuan U3N0XKEH He IOTUYHO, He CTPYKTYPUPOBAH, XaOTHUYEH 0
3 2.2.2 | HepgocTtaTtouyHo cobntoaaeTcs N0rMYHOCTb U3N0XKEHNS MaTepuana 1-2
= 2.2.3 | MaTepuan U3/10XKeH B CTPOron IOFMYECKOM Nocaen0BaTeIbHOCTH 3-4
2.3 KonnyectBo 1 pasHoobpasne NCTOYHMKOB MHOPMaLLMK
o 2.3.1 | OTcyTcTBME CMMCKA UCTOYHUKOB MHPOPMaLMm 0
,ﬂ_:J 2.3.2 | Ucnonb3oBaHbl OAHOTUMHbIE UCTOYHUKM MHOPMALUK 1
§ 2.3.3 | Ncnonb3oBaHO He3HaYUTeNbHOE KONYEeCTBO UCTOYHUKOB 2
é nHpopMaLmm
2.3.4 | Ucnonb3oBaHO 3HaYMUTE/IbHOE KOJIMYECTBO Pa3HOObPa3HbIX 3-4

Kputepwii 3 KauectBo odpopmneHuna uccnepoBaTeNbCckoro marepmana




2 3.1 CooTBeTcTBME OGOPMNEHNA NPUHATLIM TPEOOBAHUAM

(] v

s 3.1.1 | Matepuan opopmaeH c rpydbbiMn HapyLUEHUAMU TPebOoBaHNI 0

g 3.1.2 | JonyuieHbl He3HaYUTENbHbIE HapyLleHMA TpeboBaHN 1-2
= 3.1.3 | Matepuan opopmaeH TOYHO B COOTBETCTBUM C TPEOOBaAHMAMM 3-4
MaKcrMmanbHoe KonyectTso 6annios 20

MNepeBopg 6ann0B B OLLEHKY

85% OT MaKcMmanbHoM cymmbl 6annos, 20-17 6annos — «5»

70-85 %, 16-14 6annos — «4»

50-70 %, 13-10 6annoB — «3»

0-49 % - «2»




YYEBHO-METONYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

fabpuensH O.C. Octpoymos WU.I. Chagkos C.A. Xumua. 9 Knacc. YuebHuk. «llpocseleHme,
2019-2021.

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1.MabpuensH 0.C. Ypoku xumun B 9 Knacce: KH. gna yumntena. — M.: MNpoceewweHne, 2019.

2.CeBepgnoBa H.[. Xumua. IKkcnpecc-guarHoctmka.—M.: dk3ameH,2019

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

http://www.alhimik.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

PIWINIE

http://www.drofa-ventana.ru
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