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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 i 9 «A» cocTaBjieHa HA OCHOBeE CIIEIYIOIUX TOKYMEHTOB:

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 «A» B paMKax OpraHuzalliy KOHTPOJIS 3a peanu3alueil mporpaMMbl HCIOIb3YIOTCS
CJIeTyIOIIMe BUIBI MMCEMEHHBIX paboT: KOHTpOsIbHAs paboTta (4), [Ipaktuueckue padboTsi (7)

VYyeOHas mporpaMMa paccyuTana Ha 68 yacos.

Pabouas nporpamma no kypcy «Xumusi» B 9 kiacce «A» B COCTaBlieHa B COOTBETCTBUU C YUEOHBIM
TUTAHOM, KaJIeHJApHBIM Y4eOHBIM TpadMKOM M pacnucaHueM Yyd4eOHBbIX 3aHsTuid Ha 2023-2024
y4eOHBIN TOJ] U peajiu3yercs 3a 66 yacos.

CoxkpailieHre Ha 2 yaca OCyLIECTBIIEHO 3a CUET PE3EPBHBIX YACOB, IPEAYCMOTPEHHBIX MPOTrPaMMOH.

COJAEP/)KAHME YYEBHOI'O IIPE/IMETA « XUMMUSA »

BeuecTBo M XMMHYeCKas peakuus

Ilepnonnueckuii 3akoH. [lepuoauueckas cucreMa xumuueckux snemeHTos Jl. M. Menneneesa.
Crpoenue atroMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB XMMHMUYECKHX JJIEMEHTOB IEPBBIX TPEX
IIEPUOJIOB, Kalus, KaJIbLMSI M HMX COCAMHEHHM B COOTBETCTBUM C IOJOKEHHEM DJJIEMEHTOB B
ITeproanueckoit cucTeMe U CTPOCHUEM X aTOMOB.

CrpoeHne BemecTBa: BUABl XUMHUYECKOW CBA3H. THIBI KPHUCTAIMYECKMX PELIETOK,
3aBHCHMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMYECKON PEILETKU U BUAA XMMUUYECKOH CBSI3H.

Knaccugukanus 1 HOMEHK/IaTypa HEOPraHUYECKUX BELECTB. XMMHUYECKHE CBOMCTBA BEILECTB,
OTHOCAIIMUXCSA K pa3iuyHbIM KJIAaCCaM HEOPraHMYECKUX COCAUHEHUM, TEeHETHYecKass CBA3b
HEOPraHUYECKHUX BEILECTB.

Knaccudukanuss XUMHUECKUX pEaKIMi IO pa3UyHbIM MpU3HAKaM (M0 YUCIY U COCTaBy
Y4acTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, 0 U3MEHEHHIO CTETEHEH OKHCIICHUS
XMMHUYECKHX 3JEMEHTOB, 110 00paTHMOCTH, MO Y4YacTHUIO KaTaau3aTopa). DK30- M HHIO0TEPMUUYECKHE
peaKuuu, TEPMOXUMHUUECKUE YPABHEHU.

[TonsaTHe O cKOpOCTH XHMHYecKOM peakiuu. IloHsTHe 00 0OpaTUMBIX W HEOOpPATHMBIX
XUMHMUYECKUX peakuusx. [[oHATHE O rOMOreHHBIX M IeTeporeHHbIX peakuusax. [lonsaTue o karamuse.
[lonsiTHE 0 XMMHYECKOM paBHOBECUHU. DaKTOPHI, BIUSAIOIMIHME HA CKOPOCTh XMMHUYECKON PEAKLUUU U
IIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEaKIUH,  DJIEKTPOHHBIM  OajmaHC  OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHOH peakiuu. CocTaBieHnEe YPAaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peaKlnui
C MCII0JIb30BaHUEM METO/1a HJIEKTPOHHOTO OanaHca.

Teopuss DIIEKTPOIUTHYECKON IUCCOLMALMM. OJIEKTPOJIUTBI M HEMIEKTposnThl. KaTtnonsl,
aHUOHBI. MexXaHn3M JUCCOLMAIMM BELIECTB C Pa3IMYHBIMU BHJAMU XUMUYECKOW CBs3H. CTeneHb
nucconanuy. CUIbHbBIC U CIIa0ble 3JEKTPOJIUTHI.

Peakiun moHHOTO OOMEHa. YCIOBUSI TPOTEKaHWs pEaKIUii HOHHOTO OOMEHa, IOJIHBIE W
COKpalIEHHbIE HMOHHBIE ypaBHEHHs peakiuil. CBONHCTBAa KHUCIOT, OCHOBAHMHW U COJEH B CBETE
MIPEICTABJIICHUI 00 AJIEKTPOIUTHUYECKON aucconnanun. KauecTBeHHbIC peakiuy Ha HoHBI. [loHsATHE O
TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHHE C MOZCIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHMYECKUX BELIECTB — METAJUIOB
U HeMmerauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJOpHUIa HATPHs), HCCIEIOBaHUE
3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakiy OT BO3ACUCTBUS pa3IM4HbIX (PAaKTOPOB, UCCIIETOBAHHE
AJIEKTPONIPOBOJHOCTH PACTBOPOB BELIECTB, IMPOLECCAa AMCCOLMALMA KHCIIOT, IIEIOYed M Ccoyei
(BO3MOYKHO HCIIOJIb30BAHUE BHUJIEO MATEPUAJIOB), POBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU



NPOTEKAHUs peakluuii HOHHOro oOMeHa (00pa3oBaHME OcajKa, BbIJEIEHHE ra3a, 0Opa3oBaHUE BOJbI),
OMBITOB, WJUIIOCTPUPYIOUIMX TPUMEPBl OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIX peakuuil (ropeHue,
peakuuu pasjoKEHUs, COECIMHEHUs), DPACIIO3HABAaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO
Ka4eCTBEHHBIX PEAKIMI Ha MOHBI, PEIICHHE HKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl U X coeJUHEHUS

OOmass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHMSI aTOMOB, XapaKTEpHbIE CTENEHU
okucnenusi. CtpoeHne W (U3HYECKHE CBOMCTBA MPOCTBHIX BEIIECTB — TajJOreHOB. XUMHUYECKHE
CBOIicTBa Ha TmpuMepe xjopa (B3aUMOJEWUCTBHE C MeETaUIaMM, HEMETallaMH, IIeJI0YaMH).
Xnopoonopos. CossiHas KUCIIOTa, XMMUYECKHE CBOMCTBA, MoJTyueHe, puMeHeHue. JleifictBue xiopa
U XJIOPOBOJIOPO/Ia Ha OPTaHU3M uelloBeKka. Bakneilme Xnopuasl 1 UX HaX0XJI€HHE B IPUPOJIE.

OO6mas xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOGHHSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u pu3nveckrue CBOUCTBA MPOCTHIX BELIECTB — KMCIOPOIa
U cepbl. AJUIOTpONHBIE MOAW(GUKAIMK KHCIOpOJa H Cepbl. XWUMHUYECKHE CBOWCTBA CEpBHI.
CepoBonoponi, cTpoeHHe, (PU3HMUECKHEe W XUMHUECKHE CBOicTBAa. OKCHUIBI CEphbl KaK MPEICTaBUTEIH
KUCIOTHBIX OKcuaoB. CepHas KucioTa, (QU3MUECKME U XMMUYECKHe CBoilcTBa (oOmme Kak
MpeJICTaBUTeNd Kilacca KHUCIOT U crenuduyeckue). XUMHUYECKUE DPEaKIUH, JIeKallde B OCHOBE
HPOMBIIIJIEHHOTO CII0c00a MoyyeHus cepHoi kucaoTel. [Ipumenenne cepHoit kucnotsl. Coau cepHoit
KHCJIOTHI, KAaUeCTBEHHAsl peaklus Ha cyiabdar-uoH. HaxoxaeHue cepsl U €€ COeAMHEHHH B MPUPOJE.
XVWMHYECKOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelpl COECIMHEHUSMHU Cepbl (KHUCIOTHBIE JOKIH,
3arps3HEeHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €0 Mpel0TBpAILCHHS.

OOmass  xapakTepucTuka 2yeMeHTOB  VA-rpymnmbel. OCOOEHHOCTH CTPOECHHUS  aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIIEHUs. A30T, paclpoCTpaHEHHE B MPHUpPOJE, GU3NIECKHE U XUMHUYECKUE
cBoiictBa. KpyroBopor a3zora B mpupojme. AMMHAK, €ro (uU3NUeCKHe W XUMHUYECKHE CBOWCTBA,
nojiyueHue u npuMmenenue. Conu aMMOHUS, UX (U3NYECKHEe U XMMHUYECKUE CBOMCTBA, MPUMEHEHHE.
KayecTBeHHast peakuusi Ha HOHbI aMMOHMs. A30THas KUCIOTa, €€ MoiyueHue, (usnyeckue U
XMMHUYECKHe CBoWcTBa (0oOmMe Kak NpeACTaBUTeNs Kiacca KHCIOT M cnenuduyeckue).
Mcnonb30BaHue HUTPATOB U COJICH aMMOHHSI B KayeCTBE MUHEPAIbHBIX YyAOOpeHHH. XUMHUECKOe
3arps3HEHUE OKPY’KalolLe cpeibl COSMHEHUSMH a30Ta (KUCIOTHBIE JO0XK/H, 3arps3HEHHE BO3/1yXa,
MoYBEl ¥ BOJ0éMOB). Docdop, amnorponHbie Moaudukarmu (Gochopa, pusHIecKne U XUMUISCKUE
ceoiictBa. Oxcun docdopa (V) u dochopras kucnora, GU3MUECKUE U XUMHUYCCKUE CBOWCTBA,
nosrydeHue. Mcnonb3oBanue ¢hochaToB B KauecTBe MUHEPAIBHBIX YI00pEHUH.

O6mass  xapaktepuctuka dsi1eMeHTOB IVA-rpynmel. OCOOEHHOCTHM  CTpPOEHHUS aTOMOB,
XapaKkTepHble CTENEHU OKHUCICHMS. YTIJIEepoj, aNIOTPOIHbIE MOIU(UKAIMU, PacIpOCTpPAaHEHHE B
npupoze, (uznyeckne M XUMHYECKHe cBOMCTBAa. AzcopOuus. KpyroBopoT yrieposa B mpHupoze.
Oxcuzpl yriepoja, ux (u3nyeckMe M XMMUYECKHE CBOMCTBA, JI€HCTBHE Ha JKUBBIE OPraHU3MBI,
NOJy4YeHUE U TpUMEHEHHe. DKOJOIMYeCKHe NpoOJIeMbl, CBs3aHHBIE ¢ okcuaoMm yriepoaa (IV),
THIIOTE3a TI00aJTBbHOTO MOTEIUICHUS KIIMMaTa, ITApHUKOBEIHN 3¢ dekt. YronpHas KucinoTa u e€ coiu, ux
¢usznyeckue M XUMHYECKHE CBOMICTBa, NOJyuyeHHWE M npuMeHeHue. KaudecTBeHHas peakuus Ha
KapOOHaT-MOHBI. lcnonp3oBaHue KapOOHAaTOB B OBITYy, MEAMILUHE, MPOMBIIIIEHHOCTH M CEJIBCKOM
XO35UCTBE.

[TepBoHauyabHbIE MOHATHS 00 OPraHMYECKUX BEIECTBAX KAaK O COSAMHEHMAX yriepoja (MeTaH,
3TaH, OJTWJEH, aleTUJeH, JTaHoJ, IJIMLIEpUH, YKCycHas Kuciora). I[IpupoiHble HCTOYHMKH
yIIE€BOAOPOAOB (Yrosib, MPUPOAHBINA Ta3, HEPTH), TPOLYKTH MX MepepaboTKu (OEH3HMH), UX pOJb B
OBbITY ¥ TPOMBIIIIEHHOCTH. [IoHATHE 0 OMOJIOrMYECKH BayKHBIX BELIECTBAX: KUPaX, OeIKax, yriieBoaax
— W UX POJM B JKU3HM ueloBeKa. MarepuaabHOE €JUHCTBO OpPraHMYECKUX U HEOPraHUYeCKHX
COCIMHEHUM.

Kpemnnii, ero ¢puzndeckue 1 XUMHYECKUE CBOMCTBA, MOJydYeHHe W npuMeHeHue. CoequHeHus
KkpemHus: B mpupone. OOume npexacraBieHus o0 okcunae kpemuus (IV) m xkpemHHEBOW KucioTe.



Cunukatel, UX UCHIOJIB30BAaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHeIne CTpOUTENbHbBIE MaTepHAIb:
KepaMHKa, CTEeKJIO, LIeMeHT, OeToH, jkene300eToH. IIpoGmeMbl 6e30MacHOr0 HUCHOJIL30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3loB HEOPraHMYECKUX BEUIECTB, CBOWCTB COJITHOW KHCJIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEAKIMil Ha XJIOPUJI-MOHbI M HaOJIIOJIEHUWE MPU3HAKOB MX IPOTEKAHUS, OIIBITHI,
oTpaxammue (U3NYECKue M XHUMHUYECKHE CBOMCTBA TallOTEHOB M WX COEIMHEHUIl (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), O3HAKOMJIEHME C O00pa3llaMu XJOpPHAOB (TaJlOT€HUI0B),
O3HAaKOMJIEHHE C oOpa3mamMu ceppl U €€ COeOUHEHHSIMH  (BO3MOXHO  HCIOJB30BaHUE
BUJICOMATEpHUaNOB),  HaONIIOJeHHWe  Tpolecca  OOyINIMBaHMA ~ caxapa  TOJ  JelcTBUEM
KOHIIEHTPUPOBAaHHON CEpPHOM KHUCIIOTHI, W3yYeHHE XHMHUYECKHX CBOMCTB pa30aBICHHON CepHOI
KUCJIOTBI, TPOBEJCHHE KadeCTBEHHOW peaklIuu Ha cyib(aT-uoH M HAOIIOJCHUE TNpU3HaKa eé
NPOTEKAaHUs, O3HAKOMIIEHHE C (M3NYECKHMMHU CBOWCTBAMH a3oTa, ¢ochopa WM HX COoeAWHEHHN
(BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHATIOB), OOpasliaMH a30THBIX U (POchOpHBIX yIO0OpeHuid,
noJjlyueHue, codupaHue, pacro3HaBaHWE M U3yUYE€HHE CBOWMCTB aMMHaKa, IPOBE/IEHHE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHHMS U (ocaT-uOH U HM3yYEHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJEHCTBHE
KOHIICHTPUPOBAHHON a30THON KHCIOTHI C MeAbI0 (BO3MOXKHO HCIIOJNB30BAHHE BUAEOMATEPUATIOB),
U3y4YeHHE MoOJeNell KPUCTAJUIMYECKUX pemEToK anMasa, rpadura, ¢ynnepeHa, O3HaAKOMIIEHUE C
IpOIIECCOM  aJICOPOLIMU  PACTBOPEHHBIX BEIIECTB AaKTHUBHPOBAHHBIM YITIEM U yCTPOHCTBOM
NpOTHBOTa3a, IOJyuyeHHe, CcOOMpaHue, paclo3HAaBaHWE U H3yYEHHE CBOWCTB YIJIEKHUCIOrO rasa,
NPOBE/ICHUE KadeCTBEHHBIX pEaKUuii Ha KapOOHAT M CHJIMKAT-WOHBI W HW3yYeHHE NPU3HAKOB HX
IPOTEKAaHUs, O3HAKOMJIEHME C  MPOAYKIMEH  CWJIMKaTHOM  IPOMBIIUIEHHOCTH,  pEIICHHE
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe « BakHeie HeMeTallIbl U UX COCIUHEHUSD.

Metayibl M MX cOeIMHEHUS

OO0mas xapaKTepUCTHKa XMMHUYECKUX AJIIEMEHTOB — METaJVIOB HA OCHOBAHWUHU WX TOJOXKEHUS B
[lepuonnueckoii cucteme xumuueckux aemeHToB JI. . MenneneeBa u crpoeHust atoMoB. CTpoeHue
MeTaJIJIOB. MeTajuindyeckas CB3b U METAIIINYECKAsi KPUCTAIUIMUECKAsl pEeHIETKA. DINEKTPOXUMUYECKUI
psn HampspkeHH MertaimioB. dusnyeckre M XMMUYECKHE CBOMCTBa MetaimioB. OOmme crnocoObl
NoJTyuyeHus: MeTauioB. [IoHsATHE O KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HUHU.
CrunaBsl (CTalp, 4yTyH, JIOPATIOMUHINA, OpOH3a) M UX MIPUMEHEHHE B OBITY M MTPOMBIIICHHOCTH.

[Ilenounbie MeTamabl: nojioxkeHue B [lepuoanueckoi cucreme xumuyeckux sinemeHToB I, U.
MenneneeBa, CTpo€HHE WX aTOMOB, HaXOXKIeHHE B mpupoje. Pu3ndyeckue U XUMUYECKUE CBOMCTBA
(na mpumepe Hatpus M Kanus). OKCUABI U THAPOKCUABI HATPUS W Kanus. [IpuMeHeHHe MIeTOYHbIX
METaJUIOB U UX COECIMHEHUM.

[IlenoyHo3emMenpHbIE METAJUIBI MAarHuid M KajbLMil: nosiokeHue B llepuoanueckoit cucreme
xuMmuueckux saemeHToB JI. M. MenneneeBa, CTpOo€HHE HX aTOMOB, HaXOXKJIEHUE B IPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA MarHusi M Kaybliusl. BaxkHeimme coequHeHUsT Kaablus (OKCHI,
THJIPOKCH]L, cOH). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHMSL.

AnmoMunaMii: nosioxenue B Ilepmogmyeckoil cucreme XxuMmuueckux dnemeHtoB [l M.
MenneneeBa, CTpoeHHE aTOMa, HaxoXkJAeHUE B mpupoje. Pu3nMUecKkre M XUMHYECKHE CBONCTBA
amoMuHus. AM(OTEpHbBIE CBOWCTBA OKCHIA U TUIPOKCHA aTFOMUHUS.

Keneso: nonoxenne B Ilepuognueckoil cucreme xumuueckux sneMeHToB [[. . Menneneesa,
CTpPOEHHME aToMa, HaxOoXJAeHue B npupozae. Pusznyeckue U XMMHUYECKUE CBOWCTBa kene3a. OKcuupl,
ruapokcuabl u comu xenesa (II) u sxenesa (I1I), ux coctas, cBOHCTBA U MOTyYCHHUE.

Xumuueckuii IKCnepumMeHm:

03HaKOMJIEHHE ¢ 00paslaMyd METaJJIOB M CIUIABOB, UX (PU3NYECKHMMM CBOWCTBAMHU, HM3y4YEHHE
pPEe3yIbTAaTOB KOPPO3HH METALIOB (BO3MOXHO HCIIOJB30BaHUE BUICOMATEPHATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHJA KAJIbLIMS U HATPHUs C BOAOW (BO3MOXHO MCIOJB30BAaHUE BUAEOMATEPUATIOB),



WCCIIEIOBAaHUE CBOMCTB JKECTKOM BOABI, Mpollecca TOPEHHs jKele3a B KUCIopoae (BO3MOKHO
UCIIONB30BAaHUE BHUAEOMATEpUATIOB), MPU3HAKOB MPOTEKAHMS KAueCTBEHHBIX peaKIMid Ha WOHBIL:
MarHus, Kajblus, alFOMUHUSA, [IMHKa, xene3a (1) u xenesa (I11), mexu (11), HabnroneHwe U onrcanue
MPOLIECCOB OKpAILIMBAHUS IJIAMEHW MOHAMHU HATpUs, KAl U KaJlblUs (BO3MOXXHO MCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HCCIICOBaHNEe aM(OTEPHBIX CBOWCTB THUIAPOKCHIA ATOMHHUS W THIPOKCHIA
[IMHKA, pEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeilme MeTasuibl U UX COSUHEHUS.

XuMus 4 OKpY KAOLIas cpeaa

BemectBa u marepwanbl B TOBCEIHEBHOW KW3HM deliOBeKa. be3omacHoe WCIOIb30BaHNE
BEIIECTB U XMMHUECKHUX peakiuii B ObITy. [IepBas moMOIIb MPU XUMUYECKUX 05KOTaX U OTPABIICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpy’KalIed cpensl (TpenenbHas IOMYyCTHMasi KOHIIEHTPAILUS
Bemiects, nanee — [1/IK). Pons XxuMuu B pemieHN# 3KOJOTHIECKUX TTPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIJIaBbl METAJIJIOB, IOJUMEPHBIE MATEPUATIBI).

Meswcnpedmemnnie ceasu

Peanuzanms MeXnpeaIMETHBIX CBSI3€d NPHU U3YYEHUU XMUMHUH B 9 KJlacce OCYLIECTBIISIETCS Yepes
WCIIOJIb30BaHWE KaK OOIIMX ©eCTEeCTBCHHO-HAYYHBIX TIMOHATUM, TaK W TIOHITHH, SBISTFOITUXCS
CHUCTEMHBIMU ISl OTAENbHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE TMOHATHSA: HAay4HbIM (akT, TUMoTe3a, 3aKOH, TEOpHs, aHalu3,
CUHTE3, KIacCHU(UKAIUs, TEPUOAUIHOCTh, HAOIIOIEHUE, IKCIEPUMEHT, MOJICTHPOBAHUE, H3MEPEHUE,
MOJIeJIb, SIBIICHUE, TAPHUKOBBINA () (HEKT, TEXHOIOTHSI, MaTEPUAJIBL.

®dusnka: Marepus, aroM, OJEKTPOH, TNPOTOH, HEUTPOH, WOH, HYKIUI, HU30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUI 3apsiji, TPOBOJHUKU, TOTYIPOBOIHUKH, AUIIECKTPUKH,
(GoTORIEMEHT, BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUE BeIlecTBa, ra3, pacTBOp,
PacTBOPUMOCTD, KPUCTAIINYECKAs PEIIETKA, CIUTaBbl, (PU3MUECKUE BEIWYUHBI, CIUHUIIBI U3MEPCHUS,
KOCMHYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHLIE.

buonorusi: Qorocunres, abixanue, Ouochepa, HIKOCHCTEMa, MHHEpAIbHbIE YIOOPEHHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHbIC BEILIECTBRA.

['eorpadusi: armocdepa, rumpochepa, MHHEpaANIbl, TOPHBIE TOPOJIbI, MOJE3HbIE WMCKOMAaeMEbIe,
TOIUTMBO, 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 1
C3CPBHOC BpEMA 9,10 https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO
YACOB I10 66

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHME (KTII)

Ne JTomamnee
n/n Hara Tema ypoka 3ajaHue
01.09 ITepnonnueckuii 3akoH. [lepuonnueckas
1. CHUCTEMa XMMHYECKUX daeMeHToB 1. U. §2,3
Menpneneena
04.09 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPHOOB 31
08.09 Knaccudukarus u HoMeHKIaTypa
3. HEOPTraHUYECKUX BEIECTB 341
11.09 Bubl XuMU4eckoil CBS3M U THUIIbI
4. " Yuute 1o TeTpaau
KPUCTANINUECKUX PEeIETOK
15.09 Konrpoiabnas padora Nel no teme
5. «IloBTOpeHue u yriyodiaeHue 3HaHUH OCHOBHBIX 3afiaHvie B TeTpaam
pa3neloB Kypea 8 Kiacca»
18.09 Knaccugukarust XaMHUECKUX peakuii mo
6 pa3IMyYHBIM NPU3HAKAM 338
22.09 ITonsiTHE O CKOPOCTH XMMHUYECKOMN PEAKIUH.
7. IloHsiTHE O TOMOTE€HHBIX U I€TEPOTE€HHBIX §38
peaxkuusax
25.09 ITonsiTve 0 XUMHUYECKOM paBHOBECUU. DaKTOPBHI,
8. BIIMSIOLINE Ha CKOPOCTh XUMUYECKON PEAKLUU U §5
10JIO’KEHNE XUMUYECKOTO PAaBHOBECHS
0. 29.09 OKHCAUTETHbHO-BOCCTAHOBUTEIbHBIE PEAKIINH §40
02.10 Teopust 37EKTPOTUTUYECKON TUCCOIUALIAH.
10. CunbHble U cradble JIEKTPOITUTHI 339
11. 06.10 HonHble ypaBHEHMSI peakuuit §39
09.10 XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUM B
12. CBeTe NPECTaBICHUHN 00 3IEKTPOIUTUIECKOM §42
JMCCOLIMALUU
13.10 XHUMHUYECKUE CBOMCTBA COJIEH B CBETE
13. MIPEACTABICHUH 00 AJIEKTPOTUTHICCKOM §42
JUCCOLMAIIIT
14. 16.10 [TonsaTHE O rUIpONIH3E CONEN Yuure no terpaau
15. 20.10 O600menne ¥ cuCcTEMAaTU3aus 3HaHUH I[TosT. §1-5
23.10 IIpakTyeckas padora Ne 1. «Pemienue
16. [TosT. §38-42
AKCIIEPUMEHTAIbHBIX 33/1a4»
17. 27.10 Kontpoabnas padora Ne2 no teme [ToBT. §38-42

((9J'IeKTpOJ'II/ITI/I‘IeCKaH Jucconuanus.




XUMHYECKUE PEAKIIUU B PACTBOPAX)»

18.

2 yeTB
10.11

OO1m1ast xapaKTepUCTHKA raJloreHOB.
XUMHUYECKUE CBOMCTBA HA IPUMEpPE XJI0pa

§22

19.

13.11

Xnoposogopona. ConsiHast KUCI0Ta, XUMUYECKUE
CBOICTBA, OJyuYeHUE, IPUMEHEHHE

§23, 24

20.

17.11

IIpakTyeckas padora Ne 2 no Teme
«Ilomy4yeHue coysIHOM KUCIIOTHI, U3yUEHUE €€
CBOMCTB»

[ToBT.§23-24

21.

20.11

Bbruucnienust mo ypaBHEHUSIM XUMHYESCKHX
peaKIui, eciu OJUH U3 PEarcHTOB JIaH B
U30BITKE

3agaHue B TeTpaau

22.

24.11

OO6mrast xapakTepucTHKa 3JIeMEeHTOB VIA-
CPYIIIBI

§26

23.

27.11

AnnoTtponHbsie MOIU(DUKALIUN CEPHI.
Haxoxnenue cepbl 1 €€ COEAMHEHUI B IPUPOJE.
XUMHYECKUE CBOWCTBA CEPBI

§26

24.

01.12

CepoBoniopoi, cTpoeHHe, GU3NIECKUE U
XHUMUYECKHUE CBOWCTBA

§27, ctp. 195-196

25.

04.12

Oxcunpl cepol. CepHast KHCIIOTa, GU3HUECKUE U
XUMUYECKHE CBOMCTBA, IPUMEHEHHUE

§27, ctp.196-201

26.

08.12

XUMHYECKUE PEaKIlny, JexKallre B OCHOBE
MPOMBIIIICHHOTO CITOC00a MOIYUYCHHUST CEPHOU
KUCJIOThI. XUMHUYECKOE 3arps3HCHUE
OKpY>KaroIEH Cpelibl COEAUHEHUSIMU CEPBI.
IIpogpeccuu, ceazannvie ¢ npou3BOOCmMEoOM
cepHoll Kuciomul. Bausnue npouzsoocmea Ha
300p08be COMPYOHUKOS.

§27, crp.202-203

27.

11.12

Brruncnenre MaccoBoii 10U BRIX0J1a TPOAYKTa
peaxkiuu

3agaHuve B TeTpaau

28.

15.12

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

§28

29.

18.12

AMMHaK, ero GU3NIecKue 1 XUMUIECKHE
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE

§29

30.

22.12

IpakTnueckas padora Ne 3 o reme
«[Tony4yenne aMMuaka, U3y4eHUe ero CBOMCTB»

C1p.260

31.

25.12

A3oTHas KucioTa, €€ Gpu3nuecKkue u XUMHYeCKue
CBOMCTBA

§31

32.

29.12

Hcnonp30BaHne HUTPATOB U COJIEN aMMOHHS B
Ka4yeCcTBE MUHEPAIbHBIX y10OpEHHUH.
XHMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl

§30




COCIMHCHHUAMU a30Ta

3 4yeTB dochop. Oxeun pochopa (V) u pochopnas
33, 12.01 KHCIIOTa, U3HUECKUE U XUMHUECKHUE CBOMCTRA, §32
MOJIyYeHUE
15.01 Ucnons3oBanue pocharoB B kauecTBe
34, MUHEPAJIbHBIX YIOOpeHU. 3arpsi3HEHUE §32
MIPUPOTHON cpenbl pochaTamu
15 19.01 VYruepoa, pacnpocTpaHeHUE B IPUPOJIE, 13
' busznYecKue 1 XUMUIECKIE CBONCTBA 3
22.01 Oxkcwunpl yriaepoja, ux Gu3udeckue u
36. XHUMHUYECKHE CBOMCTBA. DKOJIOTHUCCKHE §34, cTp.242-243
po0JIeMBbI, CBSI3aHHBIE C OKCHaAOM yriepoaa (IV)
37. 26.01 VYronpHas KUCI0Ta U €€ COMn §34, ctp.244-247
29.01 IIpakTyeckas padora Ne 4 o Teme
38. "[lonyuenue yraekucioro raza. Kauectsennas Ctp.265
peaxiusi Ha KapOoHAT-HOH"
02.02 [TepBonavanbHBIC TOHATHS 00 OPraHUYECKHUX
39. Yuuth 1o TeTpaau.
BEIECTBAaX KaK O COeUHEHUSX yriepo/ia
40. 05.02 Kpemuuii u ero coeguneHus §35
09.02 IIpakTyeckas padora Ne 5. Pemenue
41. OKCIHESPUMEHTAJILHBIX 3aJ1a4 110 TEME 3apaHue B TeTpaan
«Baxuelnye HeMeTaJuIbl U UX COSTUHECHU
0 12.02 KonTpoasnas padora Ne3 o teme .35
) «BakHelmme HeMeTaIIbl M UX COeTUHECHUSDY 322-
16.02 OOm1ast xapaKTepUCTHKa XUMUYECKHX 3JIEMEHTOB
13 — MeTaJlIoB. MeTajnJueckas CBsI3b U .89
' MeTaJUIMYeCKasi KPUCTAIUTNYECKAsl peHIETKa. 37-8,
dOU3NYECKUE CBONCTBA METAJIIIOB
19.02 XUMHUYECKUE CBONCTBA METAJIJIOB.
44, DNEKTPOXUMHUYECKUH PsIIl HAIIPSKEHU I §11
METaJIJIOB
26.02 OO6mmwme crmocoObl mosrydeHus: MetauioB. CIiaBbl.
45 Brruucnenus mo ypaBHEHUSAM XUMHUYECKHX 1
' PEeaKIHii, €CITM OJIMH U3 PEareHTOB COJICPKHUT 3
IpUMECH
46. 01.03 [TonsiTue 0 KOPPO3UU METAIIIOB §13
47. 04.03 [llenouyHbie METaJIbI §14
48. 07.03 Oxcuapl ¥ THAPOKCUIBI HATPUS U KaJIus §14
49 11.03 [Ienoyno3eMenbHbIE METAIIBI — KaIbLUNA U 15
' MarHui 3
50. 15.03 Baxueiiniie coeIMHEHNS KaJIbIIN §15




51. 18.03 OG6o06mieHne 1 cucTeMaTu3aLus 3HaHui §7-15
52. 22.03 KécTrkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS Y4uTh 10 TETpPaIU
4 yeTBEpPTH IIpakTHyeckas padora Ne 6 o reme
53. N .. " Yuuth no terpaau
01.04 KécTkocTh BOJIBI 1 METO/IbI €€ YCTpaHEHUS
54. 05.04 AnmroMuHUN §16
55. 08.04 AMdoTepHbIe CBOMCTBA OKCHIA U THUIPOKCHIA §2
56. 12.04 Kenezo §17
15.04 Oxcwunpl, rupokcuapl u conm xenesa (1) n
57. §17
xenesa (I1)
58. 19.04 O0o01eHre 1 cucTEMaTH3alus 3HAHUH IMToBT.§7-12
22.04 IIpakTHyeckas padora Ne 7. Pemenue
59. AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME Crp.125
«Bakuelmnme MeTamIbl U UX COSIUHCHUSY
26.04 Breruucnenus mo ypaBHEHHUSIM XUMHUYECKUX
peaxiuii, ecau OJUH U3 PEareHToB JaH B
60. 3ajiaHue B TETpaan
M30BITKE WU COACPKUT MpUMecH. Brruncnenus
MacCOBOM J0JIH BBIX0Ja MPOAYKTA PEAKIIHH
61. 03.05 O06o0mIeHre 1 cucTeMaTH3aIMs 3HaHUH [ToBT. §16-17
06.05 KonTposbnast pabora Ned4 o reme
62. . [ToBT. §9-17
«BakHeHIre MEeTaTbl U UX COSTUHEHUSD)
13.05 BeniecTBa 1 maTepuasbl B TOBCEIHEBHOM KU3HU
63. Yuuth no TeTpajy.
YeJI0BeKa
64. 17.05 XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH CpeIbl VY4uTh 10 TETpaAaN
20.05 Ponp xuMuM B penieHur 3KOJIOTrMYECKUX
65. 3aznaHue B TETpaau
npodiem
24.05 PesepBHblit ypok. O60011eH1E 1
66. 3aganue B TETpaan

cucTeMaTu3anusa 3HaHUU

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 66




CUCTEMA OIEHKH JOCTHXKEHHUM IINTAHUPYEMBbIX
OBPA3OBATEJIBHBIX PE3YJIBTATOB

CucreMa OlEHKH JOCTHKEHUH 00y4YalIUXCsl BKJIOYAET: BHITIOJHEHHUE J1a0OpaTOPHBIX,
MPAKTUYECKUX, CaMOCTOATEIBHBIX W KOHTPOJBHBIX paboT. Ilpm sTOM wucHonB3yeTcs
TpaIUIIUOHHAS 5 OabHas CHCTEMa OIICHUBAHUS.

O1neHka 0TBETOB Yuamuxcs

Onenka «5» CTaBUTCS B TOM CiIy4ae, €CIM y4YalUiCs IMOKa3bIBA€T BEPHOE ITOHMMAHHE
XUMUYECKOH CYIIIHOCTU PACCMaTPUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHIA,
a TaKk K€ NPaBWIBHOE OIpeleleHue (PU3MUECKUX BEJIWYMH, MX E€JUHULl M CHOCOOOB
U3MEPEHUs: TPABWIBHO BBIMOJIHSAET PAcuéThl; CTPOMT OTBET IO COOCTBEHHOMY IUIAHY,
COIIPOBOKIAET PAacCKa3 COOCTBEHHBIMH NpUMEpaMH, yMEeT NPUMEHSTh 3HaHUS B HOBOU
CUTyallUd IPHU BBIIIOJIHECHUM IPAKTUYECKUX 3aJaHUM; MOXKET YCTAaHOBUTH CBSA3b MEXIY
U3y4aeMbIM U paHEe U3YYEHHBIM MaTEPUAIIOM II0 KypCy XMMHH, a TAKXKE C MaTepUalIOM,
YCBOEHHBIM IIPU U3YyYEHUHU IPYTUX MPEIMETOB.

Onenka «4» cTaBUTCS, €CIM OTBET YyYEHHKAa YIOBJIETBOPSET OCHOBHBIM TPEOOBaHHUSIM Ha
OLIEHKY 5, HO JaH 0e3 HCHOJb30BaHUS COOCTBEHHOIO IIJIaHA, HOBBIX MPUMEpPOB, 0Oe3
NPUMEHEHUS] 3HAaHUN B HOBOM CHUTyalMH, 6€3 HCIOJb30BaHUA CBSA3EH C paHee U3yYEHHBIM
MaTepUaJiOM M MaTe€pUalOM, YCBOCHHBIM IPH H3Y4YCHUM Ip. IPEIAMETOB: €CIM yYallUNcs
JIONMYCTWJI OJHY OIIMOKY MM He Oosee JBYX HEAOYETOB M MOXKET HMX HCHPaBUTh
CaMOCTOSATENILHO WJIM C HEOOJIBIION MOMOIIBIO YUUTEIS.

Onenka «3» CTaBUTCA, €CIM YYalIUHCS TMPAaBWIBHO IOHMMAECT XWMHYECKYIO CYIIHOCTB
paccMaTpUBaeMbIX SBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTJENIbHbIE IPOOEIbI
B YCBOGHHMM BOIIPOCOB Kypca XHMHH, HE MPEMATCTBYIONIME abHEHUIIEMY YCBOCHHIO
BOIIPOCOB MIPOrPaMMHOT0 MaTepHaja: yMeeT MPUMEHATh MOJyYeHHbIE 3HAHUSI IPU pEIICHUH
IPOCTHIX 3aJa4 C MCIOJIb30BAaHHEM TOTOBBIX (POPMYJI, HO 3aTpyAHSETCS IPU PEIICHUN 3ajad,
TpeOyIoUMX MpeoOpa3oBaHUsl HEKOTOPHIX (OpMyN, AOMYCTHI He Oosiee OgHOW TrpyOoit
OIIMOKHU M JBYX HEIOYETOB, HE Oosiee 0JIHOM rpyOoit U 0fHOM HerpyOoi ommoku, He Oosee
2-3 HerpyObIX OIIMOOK, OJHOW HErpyOOi OmuOKM M TpEX HENOou€TOB; nomycTun 4-5
HEJOYETOB.

OLICHKa «2» CTaBUTCsA, C€CIIU yqaumﬁca HC OBJIaAC]I OCHOBHBIMU 3HAHHUAMHU U YMCHHAMHU B
COOTBCTCTBHUH C Tpe60BaHI/I$IMI/I IporpaMmbl U OOITYCTHUII 0oJIbIIIe OITHOOK U HEJIOUYETOB UeEM
HeO6XOIlI/IMO JJI1 OICHKHU «3».

OueHka KOHTPOJILHBIX padoT
OrneHka «5» cTaBUTCS 32 pa0bOTY, BHIMOIHEHHYIO MTOJTHOCTHIO 0€3 OIMOOK U HET0UYETOB.

Omnenka «4» cTaBUTCS 3a PabOTy BBIMOJHCHHYHO TOJHOCTBIO, HO NPH HAJWYUK B HEW HE
Oosee omHOW TpyOOit M OgHON HErpyOOW OIMMOKM W OAHOTO Hemouéra WM He Ooiiee TPEX
HEJIOYETOB.



Onenka «3» cTaBUTCS, €CIM YUYEHUK MPABUIIBHO BBIMOJHWI HE MeHee 2/3 Bceil paboThl UiH
JONycTHIl He Oosiee OJHOM TpyOoi omMOKKM M JABYX HEHO4ETOB, HE Ooyiee OJHOM TpyOoit
OIIMOKU U OJHOW HerpyOoi ommOku, He Ooliee TpeX HErpyObIX OIIUOOK, OJHOW HErpyOoi
OLIMOKU U TpeX HelOUYETOB, IPU HATUYHUH 4 - 5 HET0UETOB.

OrneHka «2» CTaBUTCS, €CJIM YHUCIO OIMMUOOK M HEAOYETOB MPEBBICKIIO HOPMY JJISI OLEHKH 3
WM TIPaBUJIBHO BBIMIOTHEHO MeHee 2/3 Bcell padoThl.

Onenka MNPaAKTHYIE€CKHUX paﬁoT

Onenka «5» CTaBUTCS, €CJIM Y4YalllMHCS BBINOJNHSAET pPAadOTy B TIOJHOM 00bEeME C
coOuroiIecHueM HEOOXOIMMOM MOCIEeI0BATENbHOCTH TPOBEJCHUS OIBITOB U H3MEPEHUH;
CaMOCTOSITENIFHO W PAIlMOHAIIFHO MOHTHPYET Heo0XoaumMoe OOOpYIOBAaHHE, BCE OIIBITHI
NPOBOJUT B YCJIOBHUSX M PEXKUMAX, 00ECIICUNBAIOIINX MOTYyYSHNUE MPABUIIBHBIX PE3YJIbTaTOB
U BBIBOJIOB; COOMIOaeT TpeOOBaHUS MpaBMJI OE30MaCHOCTH TPy/Ja; B OTYETE NMPABWIBHO U
AKKypaTHO BBITIOJIHSET BCE 3aIIMCH, TAOIUIIBI, PUCYHKH, YPAaBHEHUS, BHIYUCIICHUSI.

OreHka «4» CTaBUTCS, €CITU BHIMIOJTHEHBI TPEOOBAHUS K OIICHKE «5» , HO OBLIO JOIYIIEHO J1Ba
— TpH HeloveTa, He Ooliee 0JTHOM HerpyOoit OMMOKN M OHOTO HET0YETA.

OLICHKa «3» CTaBUTCsA, €CIH pa60Ta BBITIOJIHCHA HE IIOJIHOCTBIO, HO 00bEM BBIIIOJIHECHHOU
YaCTH TaKOB, TIO3BOJIACT IIOJYYUTH IIPABUIIBHBIC PE3YJIbTATBI W BBIBOABI: €CJIIM B XOIC
IMPOBCACHUA OIIbITAa U I/I3MepeHI/II71 ObLIN AONYIICHBI OIIIMOKH.

OneHka «2» cTaBHUTCS, €ciii paboTa BBITIOJHEHA HE TOJHOCTHIO W OOBEM BBITIOJIHEHHOU
yacTu paboThl HE TO3BOJSET CAENaTh MPABHIBHBIX BBIBOJOB: €CIH OIBITHI, W3MEPEHHUS,
BBIUMCIICHHSI, HAOJIIOIEHUS] IPOU3BOIMINCH HENIPABUIIBHO.

Oo1mue aad Jaunes:

Onenka HpOQKTHOﬁ ACATECJIBHOCTH YYAIIIUXCH

Kpurepwmii 1 IpoaykT (MaTepuaan3oBanHbli pesyabrat 1Y) bajbl
Q2 4 1.1 HoBuzna. OpyurnHaJIbHOCTh. Y HUKAJIbHOCTD 1-2
g E) 1.2 OnTuManbHOCTh (HaWIydlllee cOYeTaHue NapaMeTpoB MPOJIyKTa) 1

© 1.3 DCTETUYHOCTh 1-2
MakcumaJjibHOe KOJIH4YeCTBO 0aJU10B 5
Kpurepuii 2 IIpouecc (padoTa 1Mo BHINOJHEHUIO POEKTA)
2.1 AKTYaJIbHOCTh 1-2
2.2 | IIpobieMHOCTh 1-2
% 2.3 | CooTBeTcTBHE TPeOOBAHUAM O0BEMA 1
§ 2.4 | ComepkarebHOCTh 1-3
S 2.5 | 3aBepuIeHHOCTh 1
é 2.6 | Hanuuyue TBOPUYECKOrO0 KOMIIOHEHTA B IPOLIECCE MPOESKTHUPOBAHUS 1-2
2.7 | KOMMYHHUKATHUBHOCTb (B TPYIIIIOBOM MIPOEKTE) 1-2
2.8 | CaMOCTOSITEIBHOCTh 1-3
MaxkcumajibHOE KOJIHYeCTBO 0AJII0B 16
Kpurepuii 3 | KauecTB0O 0hopmiiennsi maTepuasa




2 4 3.2 Martepuas ohopMIICH ¢ TPYOBIMH HAPYIICHUSIMHU TPeOOBaHMIA 0
E § 3.3 | JlonyuieHsl He3HAYUTEIbHbIE HAPYIIEHUs TpeOOBaHUI 1-2
= s 3.4 | Marepuan oopMIICH B COOTBETCTBUH C TPEOOBAHUSIMU 3-4
MaxkcumajibHOE KOJINYeCTBO 0AJVI0B 4
Kpurepuii 4 3amuTa npoekrTa
4.1 KadecTBo mokmana (CHCTEMHOCTh, KOMITO3UIIMOHHAS 1IETOCTHOCTb, 1-3
MOJIHOTA MIPE/ICTABIICHUSI POOJIEMBI, KPATKOCTh, YETKOCTb,
2 SICHOCTb (DOPMYJIMPOBOK)
o 4.2 | OTBeThl HAa BONPOCHI 1-3
§ 4.3 JIMYHOCTHBIE MPOSIBJICHUS TOKJIATUMKa 1-2
g 4.4 | Kynbrypa peun JOKIauuKa 1-2
=
MaxkcumajibHOE KOJIHYeCTBO 0AJVI0B 10
MakcumaJjibHOE KOJIHYeCTBO 0AJUIOB M0 BCeM KPUTEPUIM 35
IlepeBonx 0a/1/10B B OLIEHKY
85% oT MakcUMaIbHOU CyMMBbI 06asu1oB, 35-30 GamioB — «5»
70-85 %, 29-25 GamnoB — «4»
50-70 %, 23-17 6aimm1oB — «3»
0-49 % - «2»
KpuTtepun u nokaszarejin OlleHUBAHUS UCCJIEI0BATENbCKOM 1eITeJIbHOCTH
o0yuarouierocst
Kpurepmii 1 YpoBeHb aKTYAJIbHOCTH TeMbI HCCJICIOBAHUS bajbl
2 1.1 AKTYaJbHOCTb TEMBI HCCJIEIOBAHUS HE JOKa3aHa 0
% 1.2 [IpuBeneHbl HEIOCTATOYHO YOCHHUTENbHBIE JOKA3aTelbCTBA 1-2
2 AKTyaJIbHOCTH TE€MBI UCCIIEIOBAHUS
g 1.3 | [IpuBenensl nocTatodyHo  yOenWTENbHBIE  TOKA3aTEIbCTBA 3-4
= AKTyaJIbHOCTH TE€MBI UCCIIEIOBAHMS
Kputepnii 2 KauecTBO copep:kaHusi HCCIE0BAHUS
2.1 CoO0TBETCTBHE COAECPKAaHUS UCCIIEOBAHUS €r0 TEME
= 2.1.1 | ConepxxaHue HCCIECIOBAHUSI HE COOTBETCTBYET 3asBJICHHOMN 0
g TEME
§ 2.1.2 | ConeprxaHue UCCAEIOBAHMS HE B MOJHOM MEpe COOTBETCTBYET 1-2
g 3asBJICHHOI TeMe
= 2.1.3 | ConepxaHue UCCIENOBAHMS B TIOJTHOM MEPE COOTBETCTBYET 34
3as1BJICHHOU TEMeE
& 2.2 | JIornuHOCTb HU3NI0KEHHUsI MaTepuasa
g 8 2.2.1 | Marepuan u310KeH HE JJOTUYHO, HE CTPYKTYpPHUPOBaH, 0
g o Xa0TUYEH
= 2.2.2 | HemocraTouHo coOMOHAETCs JIOTHYHOCTD U3JIOKEHUS 1-2




MaTepuaia
2.2.3 | Marepuai U3J105K€H B CTPOTO JIOTUYECKOM 3-4
MIOCJIE/I0BATEIbHOCTH
2.3 | KonnuecTBo U pa3HOOOpazue HCTOYHUKOB HHPOpMAIIUU
= 2.3.1 | OTcyTCTBHE CMCKA NICTOYHUKOB MH(OpMaImu 0
g 2.3.2 | Mcnosb30BaHbl OAHOTUITHBIE UCTOYHUKH MHGOPMAITIHI 1
§ 2.3.3 | Ucnonp30BaHO HE3HAYUTENIBHOE KOJMYECTBO UICTOYHHUKOB 2
g nHbopmaIuu
= 2.3.4 | Mcnonb30BaHO 3HAYMTEIBHOE KOJUYECTBO PA3HOOOPA3HBIX 3-4
MCTOYHUKOB MH(OpMAIIUU
Kputepnii 3 KauecTB0o 0hopMIIeHHS HCCIIEI0BATEIBCKOI0 MaTepUaJia
= 3.1 CootBetcTBHE 0QOPMIICHHUS IPUHSITHIM TPeOOBAHUIM
§ = 3.1.1 | Marepuan oopmieH ¢ rpyObIMU HapyIIEHUSIMUA TPEOOBAHMI 0
g 3.1.2 | lonyuieHbl He3HAYUTENIbHbIC HAPYIICHUs TpeOOBaHUM 1-2
5 3.1.3 | Marepuan opopmMiIeH TOYHO B COOTBETCTBHH C TPEOOBAHUSIMHU 3-4
MaxkcuMaabHOE KOJTMUYECTBO 0aIOB 20

IlepeBona 0a/1J10B B OLIEHKY

85% oT MakcUManbHOU CyMMBbI 06asu1oB, 20-17 GamnoB — «5»

70-85 %, 16-14 0amioB — «4»

50-70 %, 13-10 6aym1oB — «3»

0-49 % - «2»




YYEBHO-METOANYECKOE OBECIHEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

INa6puensu O.C. Xumus. 9 knace. YueOnuk. «JIpoda», 2019-2021.

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

1.I'abpuensa O.C. Ypoku xumun B 9 kmacce: Ku. mns yuurens. — M.: TIpocBemenue,
2019.

2.CeepayioBa H.JI. Xumus. Dxcrnpecc-auarnoctuka.—M.: Jk3amen,2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
HMHTEPHET

http://www.alhimik.ru

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

http://c-books.narod.ru

PlwinN=

http://www.drofa-ventana.ru
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