MHWHHCTEPCTBO ITPOCBEIIEHN S POCCUMCKOM ®EJEPAIINN
MunucrepcTBO 00111eT0 U npodeccuoHanbHOro oopazoBanusi PoctoBckoit obmactu
VYnpasnenue obpazoanus PoctoBa-Ha-JloHy

MAOY «JIumeit Ne 11»

«Paccmompenoy
Ha 3aceganuu MO
ITporokon Ne 1
or 12.08.2024
[Tpencenarens MO
[ynnenosa O.10.

«Coznacosaro» «Ymeeporcoeno»
Ha 3acenannu HMC | upextop MAOY «JIuneii Nel 1»
[TpoTokon Ne 1 [Toraryesa B.O.

ot 27.08.2024
[Ipencenarens HMC
Maiibopona T.A.

[Tpukas Ne 445 ot 31.08.2024

PABOYASA ITPOT'PAMMA

(ID 4765314)
XAMMS

Yuutenan: Amarynu E.C.

Kuaace: 9 «I'»

(npeomem)

KoauvecTBO 4acoB, 3a KOTOpoe peanusyercs paboyasi mporpamMma: 65 4acos.

3aron 1 yeTBepTh | 2 yeTBEPTH | 3 UeTBEPTH | 4 YETBEPTH Bcero
Bcero 16 15 21 13 65
KonTtponbsHbie 1 1 1 1 4
paboThI
[IpakTnueckue 1 2 2 2 7
paboTHhI

PocroB-na-/lony

2024 — 2025 y4eOHblii roa




HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma 1o XMMHM Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHHUsl COCTaBJICHa Ha OCHOBE
TpeOOBaHUI K pe3ysbTaraM OCBOCHHS OCHOBHOW 00pa30BaTENbHOUW MPOrpaMMbl OCHOBHOTO OOIIETO
obpaszoBanus, mnpenctaBieHHbIx B OI'OC OOO, a Taxke Ha OCHOBEe (enepanbHOl paboueit
MporpaMMbl BOCIIUTAHHS W C YYETOM KOHIEIIIMM TMPENoJaBaHus Y4eOHOro mpeamera «XuMus» B
oOpasoBareNbHbIX opranu3anusax Poccutickoit denepamum.

Pabouast nporpamma o xumuu uist 9 «I'» Kiacca cocTaBjieHa HA OCHOBE CJICIYIONMNX JOKYMEHTOB:

@enepanbHblii 3akoH OoT 29.12.2012 No 273-@3 «0O06 o6pazoBanuu B Poccuiickoit
@enepauun» ¢ y4€TOM H3MEHEHUH, BHeCEHHBIX [Ipukazom MuHnpocsemenus oOT
31.07.2020 Ne 304 (B pemakiuu oT 25.12.2023 No 685-D3).

Ob6nactHoii 3akoH «O6 obpa3oBanuu B PoctoBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

[Tpukaz Munnpocsemenus «O06 yrBepxkaenun [lopsaka opraHuzanuu U OCYIIECTBICHUS
00pa3oBaTeNbHON NEATEIbHOCTH MO OCHOBHBIM 00I€00pa30BaTeNbHBIM MPOTpaMMaM —
o0pa3oBaTeNbHBIM MPOrpaMMaM HAYAIBHOTO OOIIEr0, OCHOBHOTO OOIIETO W CPEIHETO
obmero obpaszoBanus» ot 22.03.2021 Ne 115 (B penakiuu IIpukazoB MuHIpOCBEIICHHUS
Poccun ot 11.02.2022 Ne 69, ot 07.10.2022 Ne888).

[Ipukaz MunucrepcrBa npocsemmenus PO ot 21.09.2022 No 858 «OO0 yTBepKIcHUH
denepanbHOro mnepeuHs y4eOHUKOB, AOMYIIEHHBIX K MCIIOJNB30BAHUIO TPU peallu3aluu
MMEIOIIMX TOCYAAPCTBEHHYIO aKKpPEIUTAIMIO 00pa30BaTeNbHBIX MPOrpaMM HAYaJbHOTO
o0miero, OCHOBHOTO 0O0Iero, cpeaHero oOmero oO0pa3oBaHUA OpraHU3AIMIMH,
OCYIIECTBISIONIMMU 00pa30BaTENBbHYIO IEATEILHOCTh U YCTAHOBJICHUS IIPEAEIHLHOIO CPOKa
UCIOJIb30BAHUS HCKIIOYEHHBIX YYEOHUKOB» C W3MEHEHHMSIMU, BHECEHHBIMHM MpPHUKa3aMU
MunucrepctBa mpocBemenusi  Poccwiickoit  @emepammu ot 23.07.2023 Ne556
(3apeructpupoBad MunucrepctBoMm toctuiuu PO 28.07.2023 Ne74502), ot 21.02.2024
Nel19 (3aperucrpupoBan MunucrepctBoM toctunmun PO 22.03.2024 Ne 77603) u
21.05.2024 Ne347 (3apeructpupoan MunuctepctBoM rocturmu PD 21.06.2024 No 78626).
[Tpuka3z MunucrepctBa mnpocBenierus P® ot 18.07.2024 Ne 499 «OO0 yTBepkaeHHH
(benepanbHOTO TEpeyHs] DSJIEKTPOHHBIX 00pa30BAaTENbHBIX PECYpPCOB, TOMYIIEHHBIX K
UCTOJb30BAHUIO TPH  pEATM3allid  HMMEIOMIMX  TOCYJapCTBEHHYIO  aKKPEIUTALUI0
00pa3oBaTeNbHBIX MPOrPaMM HAYaJILHOTO OOIIET0, OCHOBHOTO OOIIETro, CPEIHETO OOIIETOo
00pa3oBaHU.

[Mpukaz MunnpocBemenuss Poccum ot 31.05.2021 Ne 287 «OO0 yTBepkIeHHH
(dbenepalbHOTO TOCYAApPCTBEHHOTO O0O0pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO OOIIETO
o0pa3oBaHU .

[Tpuka3z MunmnpocBenierns Poccun ot 18.05.2023 Ne 370 «O6 yrBepxaeHun (enepaibHOM
00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOT'O OOIIEro OOpa3oBaHMA» C M3MEHEHUSIMH OT 1
¢depanig 2024 r. Ne 62 u 19 mapta 2024 r. Ne 171.

Meroanyeckue pexkoMmeHganuu — «CucTeMa  OLIEHKM  JIOCTH)KEHUH — TUIAHHUPYEMBIX
MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS yueOHOTo mpeamera « Xumus » (2023).

Konuenmus mnpenogaBanuss xumuun B P® (pacnopspkenue [lpaButensctBa PO ot
03.12.2019 Ne ITK-BH).

denepanbHas pabodas MporpamMma BOCIHMTAHUS JUIsl 0011e00pa30oBaTeIbHBIX OpraHU3aluil
(omoOpena perieHneM QenepalbHOTO Y4eOHO-METONUYECKOTO OOBEAMHEHUS MO 00IeMy
obpasoBanuio, MPoToKo oT 23 uroHs 2022 r. Ne 3/22).

IlocranoBnenue [1aBHOrO rocy1apCTBEHHOrO caHuTapHOro Bpada Poccuiickoit ®enepannu
or 28.09.2020 r. Ne 28 "OO6 yrBepkaenun canutapHbix npasun CIT 2.4, 3648-20
"CaHUTapHO-3IUIEMUOJIOTMYECKHE TPEeOOBaHHUS K OpraHU3alMsIM BOCIUTAHUS M OOydeHHs,
OT/bIXA U 03/I0POBJIEHUS JETEN U MOJIOAEKH" (3aperucTpupoBaH MUHHUCTEPCTBOM FOCTULIMU
P® 18.12.2020 Ne 61573).



e Ilocranosienue I'maBHOroO rocynapCcTBEHHOro caHurapHoro Bpada Poccuiickont denepanuun
ot 28.01.2021 Ne2 «O6 yrBepxknennu CanlluH 1.2.3685-21 «['uruenndeckue HOPMATHBBI U
TpeboBaHUs K o0ecreueHnto0 6€30MacHOCTH U (MiTh) O€3BPEIHOCTH IS YeloBeKa (DaKTOPOB
cpenbl oOuTaHus» ¢ u3mMeHeHusimu ot 30.12.2022.

e OcHoBHas o0pa3oBareibHasl MporpaMmma OCHOBHOT'O 00Iero o0pa3oBaHusl, YTBEPKAEHHAS
npukazom aupexropa ot 31.08.2024 No 444

o Vuebnbiii mian MAQOY «Jlumeit Ne 11» na 2024-2025 yueOHBIIH roj, yTBEpKIEHHBIH
npukaszoM aupekropa ot 31.08.2024 Ne 444.

e Jlomoxxenue o paboueri mporpamme MAOY «Jluneir Ne 11», yTBepkaAEHHOE TPHUKA30M
nupekTopa ot 20.08.2024 Ne 380.

e Kanennapueiii yueOublii rpapuk MAOVY «Jlumeir Ne 11» wa 2024-2025 yueOHbIA TOxA,
YTBEPKIEHHBIN TpUKa3zoM aupektopa oT 29.08.2024 Ne 418.

Peanu3anus JIoHCKOTO pernoHaIbHOr0 KOMHOHeHTa (//PK) MpOMCXOAMUT B TEYEHHUE T0Jla B TEMax
IIPOrpaMMbl, KOTOPbIE IO COAEPKAHUIO COOTHOCSTCS C peruoHaibHoi TeMatukoit (10-12% ot obmiero
KOJINYECTBA YacoB).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA « XUMUS »

[Iporpamma mo XuMuu JaéT MPECTABICHHUE O IEJISAX, OOIIEeH cTpaTeruu 00y4YeHNUs, BOCTIUTAHHS
U pa3BUTHUA OOy4yaroIIMXCsl CpeACcTBaMHM Y4eOHOro IpeaMeTa, YCTaHaBIMBACT O00s3aTeabHOE
IIPEIMETHOE COZAEPKAHME, ITPENYCMATPUBAET PACIIPEAEIECHUE €T0 10 KJIacCaM U CTPYKTYPUPOBAaHUE I10
pazgenaM M TeMaM [MpOrpaMMbl IO XHMHH, OINpEAeNseT KOJIMYECTBEHHbIE W KaueCTBEHHBIE
XapaKTepUCTUKU COJIEP’KaHUSl, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh M3YYEHUS] XUMHUHU C YYETOM
MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Impolecca, BO3PACTHBIX
ocoOeHHOCTeH 00yJaroImuxcs, OnpeenseT BO3MOXKHOCTH MpeaMeTa JUlsl peanu3aluu TpeOoBaHUM K
pe3ysibTaTaM OCBOCHHMS OCHOBHOW 0OOpa30BaTeIbHOM HpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMs, a Takke TpeOOBaHUI K pe3ynbTaraM OOy4YeHHsS XMMHHM Ha ypOBHE LeNeld H3yuyeHus
IpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-IIO3HABATENbHOM /AEATENIbHOCTH 00YYaroIerocsi o OCBOSHUIO
y4eOHOTO co/lepKaHUsl.

3HaHME XUMHUU CIYKUT OCHOBOM Juisi (OPMHUPOBAHHS MHPOBO33pEHHUS OOydarollerocs, €ro
MPEJICTAaBICHU O MaTepHaIbHOM €IMHCTBE MHpa, BAXHYIO POJb HUrparoT (GopMHUpyeMble XUMHUEN
NPEJCTAaBICHUS O B3aMMOIIPEBPAIIECHUSAX HHEPTUUM U 00 SBOJIIOLMHU BEUIECTB B MPHPOJE, O MyTAX
peleHust T100aNbHBIX MPOOJIEM YCTONUMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOI, YIHEPTETHUECKOM,
MUIIEBON U 3KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH Ui CaMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYpHI
JMYHOCTH, €€ 001el 1 (yHKIIMOHATLHONW I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBINUIEHUS U TBOPYECKUX CIIOCOOHOCTEH oOyuaroummxcs,
HABBIKOB UX CaMOCTOSITEIbHON Y4eOHOM JesTeNIbHOCTH, SKCIIEPUMEHTAJIbHBIX U HCCIEA0BATEIbCKUX
yMeHUH, He0OOXOAUMBIX KaK B MTOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON NeATETLHOCTH;

3HaKOMHT CO CHEIM(PUKON HAYYHOTO MBIIUICHHS, 3aKIabIBa€T OCHOBBI LIEJIOCTHOTO B3IJIAa Ha
€IMHCTBO MPUPOJBI U YENIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TalloM B ()OPMHUPOBAHUHU €CTECTBEHHO-
Hay4YHOH IpaMOTHOCTH O0yYaroIuXcs;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIa/l B SKOJIOTMUECKOE 00pa3oBaHNe 00yUYaIOIINXCSl.

JlanHble HampaBiIeHHS B OOYYCHMHM XHMHHU OOECIICUMBAIOTCSA CIEHU(PUKON COICPKaHUs
y4eOHOro mpeaMera, KOTOPbIM SIBISETCA IMEJarorMuecky afalnTUPOBAaHHBIM OTpakeHHeM O0a30BOMH
HayKU XMMUU Ha ONPEEIEHHOM dTalle €€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS OPHEHTHPOBAH HAa OCBOCHHUE
00yJaronMMHUC CHCTEMbl TEPBOHAYAIBHBIX IMOHATHUA XHWMHH, OCHOB HEOPTaHMYECKOM XUMHH |
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHSITHN OPraHUYECKOU XUMUHU.

CrtpykTypa copep kaHusl MPOTrpaMMBbI IO XUMHUH c(pOpMHUpOBaHA HA OCHOBE CHUCTEMHOTO MOAX0/1a
K e€¢ m3ydeHuro. ColepkaHHe CKJIAIbIBACTCS U3 CHUCTEMbI TMOHATHH O XUMHUYECKOM 3JIEMEHTE U
BEILIECTBE M CUCTEMBI MIOHATHIA O XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHMU30BaHbI
[0 MPUHLMIY IOCIEI0BATEIIBHOTO PAa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEACTABICHHI
pPa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /. . MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUY€HHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— IPECTABIICHU 00 AIIEKTPOIUTHICCKON JUCCOIHAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMS pPacCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH IMOJYYEHHBIX H
OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIEAOBATEIBHO OT OJHOTO YPOBHSA K JIPYrOMY, BBITOJHSS
(GyHKIIUU OOBSCHEHUS W MPOTHO3UPOBAHUS CBOKMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAaKTHYECKOTO
MIPUMEHEHUS U MTOTYYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMBbl IO XUMHH CIIOCOOCTBYET (HOPMHUPOBAHHIO MPECTABICHUS O XUMUYECKON
COCTABJISIFOLIEH HAYYHOM KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOTO OTHOLICHHUS
K HAyYHOMY 3HAHHUIO U METOJIaM MO3HaHMs B Hayke. M3yueHne XuMuu MPOUCXOAUT C MPUBICYCHUEM
3HAaHUI U3 paHee N3YYEHHBIX YUeOHBIX MpeaMeToB: «OKpyxKaromuid Mupy, «bronorus. 5—7 Kiacce» u
«®u3mka. 7 Kiaaccm.

[Ipy u3y4eHHH XUMHUH MPOUCXOIUT (OPMUPOBAHHE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOW NEATEbHOCTH YeJIOBEKa W KaK OJHOTO W3
KOMITOHEHTOB MHUPOBOW KYyJIbTYpbI. 3a/71aua y4eOHOro MpeaMeTa COCTOUT B (DOPMUPOBAHUHM CHUCTEMBI
XUMUYECKUX 3HAHUA — BaXXHEHIUX (DAKTOB, MOHATHN, 3aKOHOB U TEOPETHUYECKUX IOJOKECHUM,
JOCTYMHBIX 00O0OIIEeHUI MHUPOBO33PEHUECKOTO XapakTepa, sI3bIlka HAyKH, B MPHOOIICHUH K HAYYHBIM
METOJIaM TO3HAHUs MPH U3YUYEHUHU BEIIECTB U XUMHUYECKUX peakluid, B (JOPMUPOBAHUU U PA3BUTUU
MI03HABATEJIbHBIX YMEHUH U UX IPUMEHEHUH B yU€OHO-TI03HABATEIbHON U Y4eOHO-HCCIIE0BaTEIbCKOM
NeSITeTbHOCTH, OCBOEHUH TIpaBUJI 0€30MacHOr0 0OpallieHusl ¢ BEIeCTBaMH B TOBCEHEBHON KU3HM.

HEJU U3YUEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSI»

[Ipy wW3ydYeHWHM XWMUU Ha YpPOBHE OCHOBHOTO OOmIero 0Opa3oBaHUs BaXHOE 3HAYCHUE
MPUOOPENTN TaKue 1eTH, KaK:

— (opMHUpOBaHHE WHTENIEKTYaAIbHO PAa3BUTOM JWYHOCTH, TOTOBOH K caMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY TPHUHSATHIO PEIICHH, CIIOCOOHOH amaanTHpoBaThcs K OBICTPO
MEHSOITUMCS YCIIOBHSIM JKU3HU;

— HampaBIIEHHOCTh OOy4YeHUS Ha CHUCTEMAaTHYeCKOe MPHOOIIeHHe OOyJarImuxcs K
CaMOCTOSITENTFHOW TO3HABATEILHOM NEATETbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (OPMUPYIOUIUM
MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMHU;

— o0ecrnieyeHHe YCIOBHM, CHOCOOCTBYIONIUX MPHOOpPETEHHI0O OOYYarOIIMMUCS — OIbITa
pa3HOOOpa3HOW NEATENbHOCTH, TO3HAHMS W CAMOIO3HAHWS, KIIOUEBHIX HABBIKOB (KJIFOUEBBIX
KOMITETSHITHH ), UMEIOIINX YHUBEPCAIILHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUAOB JCSITCIBHOCTH;

— (hopmupoBanue oOmieH PyHKITMOHATBHON U €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, B TOM YHCIIS
YMEHHH OOBSCHATh U OLICHUBATh SBJICHUS OKPY)KAIOIIETO MHpA, HUCIOJIb3ysd 3HAHUA U OIIBIT,
MOJIYYEHHBIC TIPU U3YYCHUH XUMUHU, IPUMEHSITh UX MPU PEIICHUHU MPOOJIeM B TIOBCETHEBHOM KU3HU U
TPYZIOBOH ACATECIBHOCTH;



— (dopmupoBaHue y OO0y4arOmMXCid T'YMAHUCTUYECKUX OTHOIICHUN, MOHUMAHMS I[EHHOCTH
XUMHUYECKUX 3HAaHUHU JUIsl BBIPAOOTKU SKOJIOTHUYECKHU 11€JIeCO00pa3HOTo MOBeIeHUs B ObITY U TPYAOBOH
JESTEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOLIEH NPUPOJHON Cpeibl;

— pa3BHTHE MOTHBAIMH K O0YYEHHUIO, CHOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCIUTAHUIO HA
OCHOBE YCBOECHHS OOILEYEIOBEYECKMX I[EHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY mpoduiisa u
HAIMPAaBIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUSI.

MECTO YYEBHOI'O IIPEJMETA « XUMHUAA » B YHEBHOM IIJIAHE

B cootBerctBun ¢ o6HOBAEHHBIM PI'OC OOO yueOubiii nmpeamer « XMMMUS» BxomuT B
npenmetHyto obnacth « ECTECTBO3HAHUE » u siBnsieTcss o0si3aTenbHBIM U1 u3ydeHus. Ooiiee
YHCIIO YacOB, OTBEICHHBIX HAa U3y4eHHUE MpeaMera XuMus, cocTaBisieT B 9 kiacce — 68 yacos (2 yaca
B HEJIEIIO).

B 9 kmacce «I'» B pamMkax opraHu3aluy KOHTPOJIS 3a pealu3aluell MporpaMMbl HCHOIB3YIOTCS
CIICIYIOIIME BUJIbI TUCbMEHHBIX paboT: KOHTPOJIbHAs pabora (4), mpakTudeckas pabdora (7).

VYyeOHast mporpaMma paccuuTana Ha 68 yacos.

Pabouas mporpamma mo kypcy «Xumusi» B 9 kiacce «I'» cocTaBieHa B COOTBETCTBUHU C YUCOHBIM
IUTAaHOM, KaJleHAapHBIM Yy4eOHbIM TIpadukoM U pacmnucaHueM YydeOHbIX 3aHsaTHi Ha 2024-2025
y4eOHBII ro] ¥ peaju3yercs 3a 65 yacos.

Coxpamenre Ha 3 yaca OCYIIECTBIICHO 3a CYET PEe3epPBHBIX YACOB, MPETyCMOTPEHHBIX IPOTPaMMOH.

COJAEP/KAHUE YYEBHOI'O IIPEJMETA « XUMMUA »

9 KJIACC

BemecTtBo u XuMHYecKasi peakuust

[Iepnonnueckuit 3akoH. [lepnoanueckas cucreMa xuMmudeckux anemeHToB Jl. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XHMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJOB, Kalus, KaJblIUd U HMX COCIMHEHUH B COOTBETCTBHUHM C IIOJIOKEHHUEM DJIEMEHTOB B
[Iepnonnueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CtpoeHune BelecTBa: BHAbI XWMHYECKOW CBSI3M. THUIBI KPUCTANIMYECKUX  PEIIETOK,
3aBHCHMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIINYECKON PEILETKN U BU/Ia XUMUUECKOH CBSI3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIeCTB. XMMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIIUXCS K pa3IMYHbIM KJlaccaM HEOPraHMYeCKHX COEJUHEHHM, TeHeTHdecKas CBsI3b
HEOpPraHMYECKUX BEIIECTB.

Knaccupukanus XMMHUYECKUX peakiid MO pa3iu4yHbBIM TNpU3HAKaM ([0 YHUCIYy U COCTaBy
Y4YaCTBYIOIIMX B pPEaKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, 0 U3MEHEHUIO CTETEeHEH OKMCIIeHUs
XUMHUYECKHUX 3JIEMEHTOB, MO0 OOpPaTHUMOCTH, MO YYacTHIO KaTanau3aTopa). JK30- U 3HJIOTEPMHUYECKHE
peaxkuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopocTH xXuUMHYeckod peakuuu. I[lonarue o0 o0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKUX peakuusax. [IoHATHE O rOMOreHHBIX U I'eTepOreHHbIX peakuusx. [loHsaTue o kartamuse.
[TonstTie 0 XMMHUYECKOM paBHOBecUH. (DaKTOPBI, BIMAIOIIME HA CKOPOCTh XMMHYECKOM pEaKUU U
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHSL.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLUH,  AJIEKTPOHHBI  OalmaHC  OKHUCIMTEIbHO-
BOCCTAaHOBUTENBbHOU peakuuu. CocTaBlIeHUE YPaBHEHUI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUM
C UCIOJIb30BAaHUEM METO/1a SJICKTPOHHOI 0 OanaHca.



Teopust SIEKTPOJUTHYECKON AUCCOIUALMM. OJIEKTPOJUTHI M HEIIEKTPOJUThl. KaTHOHBI,
aHMOHBI. MeXaHu3M AMCCOIMAIMN BEUIECTB C Pa3IMYHBIMU BUJAAMU XUMHYECKOU cBs3H. CTeneHb
nuccouuanui. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakumm wmoHHOTO OOMEHa. YCIOBHS TPOTEKAaHUs pEaKIUid HOHHOTO OOMEHa, IOJIHBIE U
COKpallléHHbIE WOHHBIE YypaBHEHHUs peakuuil. CBONCTBAa KHCIOT, OCHOBAaHHMW U COJIEM B CBETE
IpeicTaBiIeHU 00 3NIEeKTPOIUTHUECKON nucconnanuu. KauectBennole peakiuu Ha MoHbl. [lonstue o
TUAPOJIN3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMU KPUCTAJUIMUECKUX PEIIETOK HEOPTaHWYECKUX BEUIECTB — METAJIOB
u HeMmerawioB (rpadura M anmasa), CIOXKHBIX BEHIECTB (XJOpHUIa HATpHs), HCCIEIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakMi OT BO3JCHCTBUS Pa3INYHBIX (PAKTOPOB, UCCIIEIOBAHUE
AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IPOIECCa AMCCOLMAMM KHUCIOT, LIENoYed U cosel
(BO3MOYKHO HCIIOJIB30BAaHHUE BHUJIEO MATEPUANIOB), MPOBEACHUE OMBITOB, MILTIOCTPUPYIOMIUX TPU3HAKU
MIPOTEKaHUs PeaKuii HOHHOTO oOMeHa (0O0pa3oBaHHE OcajKa, BbIAEICHHE raza, 00pa3oBaHUE BOJBI),
OIBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (ropeHue,
peakuuu pasjoKEHUs, COEIMHEHUs), pPACIIO3HABAHWE HEOPraHMYECKUX BEIIECTB C ITOMOILIBIO
KAaueCTBEHHBIX PEaKIIUii Ha HOHBI, PeIlIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl M MX coeJHHEHUS

OOmiast xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE CTEIEHU
okucnenus. CtpoeHue M (U3NYECKHE CBOICTBAa TPOCTHIX BEHIECTB — TaJlOTEHOB. XWMHYECKHE
CBOMCTBAa Ha mpuMepe Xxjopa (B3aMMOJEWCTBHE C MeETaUIaMH, HEMETalllaMu, IIEJI0YaMH).
Xnoposogopoa. ConsiHast KUCJIOTa, XMAMUYECKHE CBOMCTBA, IIOIyYeHUE, IpuMeHeHue. JleiicTBre xiopa
1 XJIOPOBOJIOPO/1a HAa OPTaHM3M uesloBeKa. BaxkHelme XJ10pyuIpl U X HaX0XACHUE B IPUPO/IE.

Obmass  xapaxktepuctuka d31aeMeHTOB VIA-rpynmel. OCOOEHHOCTHM  CTpPOEHHUSI aTOMOB,
XapakTepHble cTeneHH okuciaeHus. CTpoeHue u (pru3nueckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa
U cepbl. AJIOTpONHbIE MOAM(UKALMU KHUCIOpoJa M cepbl. XHMMUYECKHE CBOWCTBA CEpHI.
CepoBosiopoJi, cTpoeHHe, (pU3HUECKue U XUMHUYEcKue cBoiicTBa. OKCHIBI Cepbl Kak MpeACcTaBUTENTN
KHCIOTHBIX OKcH0oB. CepHas KHCIOTa, (QU3MYECKHE U XUMHUYECKHe CBoicTBa (oOuIMe Kak
MIpe/ICTaBUTENs Kilacca KHCIOT M creunupuyeckue). XUMHUYECKUE DPEaKIUH, JeKallue B OCHOBE
MIPOMBIIIJIEHHOT'O CII0co0a MosyuyeHust cepHoil kucnotel. [Ipumenenue ceproii kucaotel. Conu cepHOi
KHUCJIOTHI, KaUeCTBEHHAsl peaklus Ha cyabaT-uoH. HaxoxeHue cepsl U €€ COeTUHEHUIH B MPUPOJIE.
XUMUYECKOe 3arpsi3HEHUE OKpYXKalollell cpeabl COEOUHEHUSIMH cepbl (KUCIOTHBIE JOXKAH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0 TIPEIOTBPAIICHHS.

OOmast  xapakrepucThka di1eMeHTOB VA-rpynnbl. OcoO€HHOCTH  CTPOSHHMsS  aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B Mpupoje, Gpusnyeckrue U XUMHUYECKHE
cBoiictBa. KpyroBopor asora B mpupoae. AMMHUAK, ero (pu3MUecKHe U XUMHUYECKHE CBOWCTBA,
nosiyueHue u npumeHenue. Coiau aMMOHUSA, UX (U3NYECKHE U XMMHYECKHE CBOWCTBA, MPUMEHEHHUE.
KayecTtBeHHast peakuusi Ha HOHBI aMMOHHUS. A30THas KHCJIOTa, e€ IMOlIydeHue, (QU3UUecKue u
XMMUYEeCKHe CBoWcTBa (oOImMe Kak NpeAcTaBuUTeNs Kiacca KHCIOT M crenuduyeckue).
Hcnonb30BaHWe HUTPATOB M COJIEHl aMMOHMSI B KaueCTBE MHUHEpalbHBIX yn0OpeHHil. XuMUUecKoe
3arpsi3HEHUE OKPYXKAloIIe Cpelbl COSAMHEHUSIMH a30Ta (KHCIOTHBIE JOXAM, 3arps3HEHHE BO3IyXa,
nmouBbl ¥ BojoéMoB). Docdop, amnorponHbie Moaudukanuu docdopa, GpuMUecKkrue U XUMHUECKUE
croiictBa. Oxcun ¢ocdopa (V) u docdopuas kucnora, U3MUECKUE U XUMUYECKHUE CBOWCTBA,
nonydeHue. Mcnonb3oBanue ¢hochaToB B KaueCTBE MUHEPATBHBIX YI0OpEHUH.

O6mass  xapaktepuctuka odnemMeHToB |V A-rpynmbl.  OCOOEHHOCTH CTPOSHHUST aTOMOB,
XapaKTepHbIE CTETMEHU OKHUCICHHs. YTJIEpPOA, aUIOTPOIHBIE MOAM(UKAIMH, PaCIpOCTpPaHEHHE B
npupoje, pusnueckue M XUMHUECKHE CBOHCTBa. AncopOuus. KpyroBopor yriepoma B HpHpOJE.



Oxcuasl yriepoja, ux (usmueckue M XUMHYECKHE CBOMCTBA, NEWCTBHE HA JKMBBIE OPraHU3MBbI,
NOoJy4YeHHe M MPHUMEHEHHE. JKOJOTHYeCKHe MpOoOJeMbl, CBsi3aHHbIe ¢ okcumoM yriepoma (1V),
TUIOTE3a II00AIEHOTO MOTETICHHUS KIIMMaTa, MapHUKOBBIA 3P PEeKT. YToNbHAS KUCIOTa U €€ COJIU, UX
¢du3nueckue W XUMHYECKHE CBOWCTBA, TOJMydyeHHWE M TpuMeHeHue. KadecTBeHHass peakuus Ha
KapOoHaT-uoHbI. Vcnonp30BaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO035HCTBE.

[lepBoHavasibHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COSAMHEHUSX yriepojaa (MeTaH,
9TaH, OTWJIEH, alleTWIEH, 53TaHOJ, TIJIMIEPUH, YKCyCcHass Kkuciora). llpupoanble HCTOYHUKHU
YTJIEBOJIOPOIOB (YIOJib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHl UX TepepadoTKu (OCH3UH), UX POJib B
ObITY U IPOMBILUIEHHOCTH. [ToHsATHE 0 OHONTOrMUecKy BaXKHBIX BEIIECTBAX: JKHUpax, Oeskax, yriieBogax
— W WX POJU B >KM3HM UeNoBeKa. MarepuanbHOE €AMHCTBO OPraHUYECKUX U HEOPTraHWYECKUX
COEMHEHHIA.

Kpemuuii, ero ¢pusnyeckue u XUMUYECKUE CBOMCTBA, MoydeHUEe U mpuMeHeHue. CoeMHeHus
Kpemuus B npupoze. OoOmme mpeacraBiacHus o6 oxcuae kpemuus (IV) u KpeMHHEBOW KHCIIOTE.
CuiidkaThl, UX UCTIOJIB30BAaHUE B OBITY, B MPOMBIILICHHOCTH. BaskHel1ne cTpOUTeNIbHbIE MAaTEpUAJIbI:
KepaMuKa, CTEKJIO, IIEMEHT, OCTOoH, Xele300eToH. I[IpoOiieMbl 0€30MacHOTO HWCIOJB30BAHUS
CTPOMUTENbHBIX MaTepUasoB B IOBCEAHEBHON KU3HU.

Xumuueckuii 3xcnepumenm:

M3y4eHue O0Opa3OB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTBHI, IPOBEICHUE
KAueCTBCHHBIX PEAKIMH Ha XJIOPUA-UOHBI M HAONIOACHUE TMPU3HAKOB HMX MPOTEKAHHS, OIBITHI,
oTpaxawiue (QU3NYECKue M XHUMHUYECKHE CBOMCTBA TaJOTEHOB U HMX COETUHEHUI (BO3MOXKHO
UCIONIb30BaHHWE BHJIEOMATEPHANIOB), O3HAKOMIIEHHME C oOpas3lamMu XJOpUJIOB (TaJIOTeHHIIOB),
O3HAaKOMJIEHHE ¢ oOpa3iiaMu cepbl U €€ COeAUHEHUAMH (BO3MOXXHO  HCIIOJb30BaHHE
BHJICOMATEpPHAIOB),  HaOJIOJeHWE  TMporecca  OOyrJIMBaHUS ~ caxapa  1OJX  JIEWCTBHEM
KOHILEHTPUPOBAHHON CEpHOM KHCIIOTHI, M3y4Ye€HHE XHMHMUYECKHX CBOWCTB pa30aBIIEHHON cepHOU
KHCIIOTHI, TPOBEJACHHE KAueCTBEHHOW peakuuu Ha Cyab(haT-HOH M HAOMIOJCHHE TMpHU3HaKa e&
MPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMHU CBOMcTBamMH a3oTa, ¢ochopa M UX COEAUHEHUHN
(BO3MOYKHO HCIIOJIb30BAHME BHJEOMAaTepHalioB), oOpa3laMu a30THBIX U (HOCHOpPHBIX yIOOpEeHMI,
MoJTydeHue, COOMpaHue, paclio3HaBaHUE W U3YYCHHE CBOMCTB aMMHaKa, MPOBEICHUE KaueCTBEHHBIX
peakiuii Ha UOH aMMOHHMS U (hocdaT-HOH U U3yuyeHUE MPU3HAKOB UX MPOTEKAHUs, B3aUMOICHCTBHE
KOHIIEHTPUPOBAHHON a30THOW KHCIOTBHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATEPHAIIOB),
M3y4eHUEe MOJEIe KPUCTAUIMUECKUX PemeETOK anMasa, rpadura, (QysuiepeHa, O3HaAKOMJIICHHE C
MPOIIECCOM  aZICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIEM U YCTPOMCTBOM
MPOTUBOTa3a, TONy4YeHHe, COOMpaHHe, paclo3HaBaHWE W H3yYCHHE CBOWCTB YIJIEKHUCIOTO Tasa,
MPOBEJICHUE KAueCTBEHHBIX peEaklMidi Ha KapOOHAT W CHUIMKAT-WOHBI M W3YYEHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHWE C  TMPOAYKIIMEH  CHJIMKATHOW  MPOMBIINIJICHHOCTH,  PEIICHUE
AKCIIEPUMEHTAIIbHBIX 33724 10 TeMe «BakHelre HeMeTallIbl U UX COCTMHECHHS.

MeTtaJuibl M UX COeIMHEHUS

OO0mast xapaKTepUCTHKAa XUMHUYECKHUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHWU UX TOJIOKEHUS B
[Tepuoanueckoit cucteMe xumuueckux 3memeHToB J[. . MenaeneeBa u ctpoenus aroMoB. CTpoeHue
MeTaJlJIOB. MeTayuinyeckas CBsSI3b U MeTajIndyeckasi KpucTaJInueckasi pemeTka. DIeKTPOXUMUYECKHM
psaa HampspkeHUH MmerayuioB. DHU3MUECKHME M XMMHUYECKHE CBOWCTBa MeTayuioB. OOmiye crocoObl
MoJTy4eHus: MeTauioB. [ToHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CITOCOOBI 3AIIMTHI UX OT KOPPO3HH.
CrnunaBsl (CTalb, YyTYH, TIOPATIOMUHUHN, OpOH3a) M X MPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenounbie MeTamibl: nmojioxkeHue B Ilepuonandeckoi cucreme xumuyeckux snemeHtoB 1. U.
MenpeneeBa, CTPOCHUE UX aTOMOB, HaXOXJeHUE B Ipupojae. PU3NUECKUE U XUMUYECKUE CBOMCTBA



(na mpumepe HaTpus U Kanusg). OKCUABl U TUAPOKCUABI HATpus M Kanus. [IpuMeHeHue MienouHbIX
METAJUIOB U UX COEIMHEHUM.

[IlerouHO3EeMENBHBIE METAUIBl MarHuil M KajbUuM: IosiokeHue B llepuonmueckoi cucreme
xumuueckux dneMmeHToB J[. WM. MengeneeBa, CTpoeHHE HUX aTOMOB, HAaXOXICHHUE B IPUPOJE.
duznyecknue U XUMUYECKUE CBOMCTBA MAarHusl U Kaiublus. Baxkneinve coeuHeHNs Kaiablus (OKCHU,
TUIPOKCH, coiu). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B llepuommueckoi cucreme Xxumudeckux dvieMeHros [, .
MenpeneeBa, CTpOGHHME aTOMa, HAXOXAECHHE B Ipupoac. PU3NYECKUE M XUMHUYECKHE CBOWCTBA
amoMuHus. AM(OTEpHbIE CBONCTBA OKCH/Ia U TUIPOKCUIA ATIFOMUHHSL.

Kenezo: nonoxenue B Ilepuognueckoit cucremMe xumuueckux sneMeHToB J[. M. Menzeneesa,
CTpPOEHHE aTOMa, HaXO)KJIeHue B npupozae. Pusnueckue U XUMHUUYECKUE CBOWCTBa kene3a. OKCuapbl,
rugpokcuibl u conu xxenesa (1) u sxxenesa (1), ux cocras, cBoiicTBa U MONTyYCHHE.

Xumuueckuii 3xcnepumenm:

O3HaKOMJIEHHE ¢ o0Opa3laMy METAJJIOB M CIUIaBOB, MX (PU3UYECKHMMH CBOWCTBAMHU, U3YUYCHUE
pe3yIbTATOB KOPPO3HH METAIOB (BO3MOXHO HCIOJIb30BAHWE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUS OKCHUJIA KAJIbLIMSI U HATPUs C BOJOM (BO3MOXKHO MCIIOJIb30BAaHUE BUECOMATEPUAIIOB),
UCCIIEIOBaHHE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUsS XKelle3a B KHCIOpoAe (BO3MOXKHO
UCIOJIb30BaHUE BHUICOMATEPUAIOB), MPU3HAKOB MPOTEKAHMS KA4YEeCTBEHHBIX pEaKIMil Ha HWOHBIL:
MarHusi, KajabIus, alFOMUHUS, IMHKA, kene3a (1) u sxenesa (111), menu (1), HaGnronenue u onucanue
IIPOLIECCOB OKpAlIMBaHMUs IUIAMEHU MOHAMM HATPHS, Kalusl M KaiblMs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCClIeI0BaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATIOMHHHS MU THAPOKCHIA
LIMHKA, pEeHIEHUE IKCIIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BaxkHeillre MeTanbl U UX COCIUHEHUSI.

XuMHus M OKpyKamoLas cpeaa

BemectBa M Marepuanbl B IOBCEIHEBHOHN »HM3HU YelOBeKa. be3omacHoe HCIonIb30BaHHUE
BEIIIECTB U XUMHUYECKHUX PEakiuii B ObITY. [lepBast moMoIp mpyu XMMUYECKUX 0XKOTaX U OTPABIICHUSAX.

XUMUYecKoe 3arpsi3HEHUE OKpysKaroled cpeasl (MpenenbHas IOMyCTHMas KOHIIEHTPAIUs
Beniects, nanee — [1JIK). Ponb Xxumuu B pemieHnu 3K0I0THYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepHaJbl).

Mesicnpeomemmuoie céasu

Peanu3zanus MEXIIpEIMETHBIX CBSI3€H MPU U3YYEHUU XUMHUH B 9 Kilacce OCYILIECTBIISIETCS Yepes
WCIIOB30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHSATHH, SBISIOMIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBeHHO-HAYYHbIE TOHSATHS: HAYYHBINH (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHHTE3, KiacCu(UKalus, MepHOAUYHOCT, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIMPOBaHNE, U3MEPEHUE,
MO/JIETIb, SIBJIEHUE, TApPHUKOBBIN 3D PEKT, TEXHOIOT s, MaTepHAIIbI.

®usuka: Marepusi, aroM, DSJIEKTPOH, MPOTOH, HEWUTPOH, UOH, HYKJIHUJ, H30TOIIbI,
PaaOAKTUBHOCTh, MOJIEKYNA, ANEKTPUUYECKUN 3apsij, MPOBOJIHUKH, MOIYIPOBOJIHUKH, TUIIEKTPUKH,
(GOoTOdIEeMEHT, BEIIEeCTBO, TeNo, OO0BEM, arperaTHoe COCTOSIHME BeIecTBa, ra3, pacTBOp,
PacTBOPUMOCTb, KpUCTAIITMYECKasl PEIIETKA, CIUIaBbl, (PU3HMUECKUE BEJIUYUHBI, €UHUIIBI U3MEpPEHUS,
KOCMHMYECKOE MTPOCTPAHCTBO, IIAaHETHI, 3BE3/1bI, CONHLIE.

buonorusi: QorocunTes, apixaHue, Ouocdepa, 3KOCHCTEMa, MHUHEpaIbHbIE yI0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBRA.

I'eorpadus: armocdepa, ruapocdhepa, MUHEpAIIbI, TOPHBIC MOPOJIbI, MOJE3HBIE HCKOIAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IITPOI'PAMMBI 110 XUMHMHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE PE3yIbTaThl OCBOSHUS ITPOrPaMMbl OCHOBHOT'O 0011Iero 00pa30BaHuUs JOCTUTAIOTCS
B Xoj¢ OOydeHUsI XMMUHU B EIMHCTBE y4eOHOW M BOCHHTATEIHHOU JEATEIHHOCTH B COOTBETCTBUU C
TPAJAUIIMOHHBIMU POCCHUUCKHMH COLMOKYJIBTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH,
NPUHATHIMU B OOLIECTBE MpaBWJIaMd KM HOPMaMu T[OBEJACHHS U CIOCOOCTBYIOT —IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIM3AINH 00Y4aIOIIHUXCS.

JIMYHOCTHBIE PE3YNIbTAThI OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMH U PACIIMPEHHUE OMbITAa JIEATEILHOCTH Ha €€ OCHOBE, B TOM
YHCclie B YaCTH:

1) naTpHOTHYECKOTO BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY
HacJeAWI0, TMOHUMAHHUS 3HAYCHHS XUMHUYECKOM HAyKM B JKM3HM COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BJaJETh JOCTOBEpHOW HHQOpMAIME O NEepeIoBBIX AOCTIXKEHUAX U OTKPBITHSIX
MHUPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpPOHCTBE MUpa U
o01ecTBa;

2) rpasKIaHCKOr0 BOCTIMTAHUSI:

MPEJICTAaBICHUSI O COLMANbHBIX HOPMax M MpaBWiIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE, KOMMYHHUKaTHBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
y4eOHOMCCIIEA0OBATENIbCKOM, TBOPYECKOW W JAPYrMX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU NpPU BBINOJHEHUM Y4YeOHBIX, [MO3HABaTENbHBIX 3a/ad,
BBITIOTHEHUH XHMHUYECKHUX OKCIEPUMEHTOB, CO3[JaHUU YUeOHBIX TMPOEKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHUIO W B3aMMOIIOMOIIM B TMpolecce 3TOW Y4eOHOH MAesITeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEICHHE U TIOCTYIKH CBOMX TOBAPHUINEH C MO3WIIMH HPABCTBEHHBIX M MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUECKHE MPEJCTABICHUS O BEIIECTBE M XMMUYECKOW PEaKlUU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M COCTaBIISIONIME OCHOBY ISl TOHUMAHUS CYIIHOCTH
HAay9HOW KapTUHBI MHpa, TMPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJIHI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOIHOM Cpe1oi, O POJIM XMMHUH B TO3HAHUHU ITUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIE MOTHBBI, HAlpaBlIeHHbIE Ha TMIOJYYCHHE HOBBIX 3HAHWHA 1O XUMHH,
HEOOXOAUMBIE JJII OOBSCHEHHMs] HAONIOJAEMBIX TMPOIECCOB W  SIBJICHUH, ITO3HABATEIIbHOM,
MH(POPMAITMOHHON M YHTATEIbCKOW KYJIBTYPBI, B TOM YHCII€ HAaBBIKOB CaAMOCTOATEIHLHON pabOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATypO, JAOCTYIMHBIMH TEXHHUYECKUMH CpPEACTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpeC K OOYYeHWI0 M TIO3HAHWIO, JFO003HATEIHHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHONW M HCCIIEIOBATEILCKOW JEATENHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIMPaBIEHHOCTH U YPOBHS 00y4YEHUS B HajbHEHIIIEM;

4) popMHUpPOBaHUSI KYJILTYPbI 310POBbSI:

OCO3HaHWE IEHHOCTHU >XKM3HHU, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3[0POBBIO, YCTAHOBKU Ha
3I0pOBBIM 00pa3 KU3HHU, OCO3HAHHE MOCIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
QJIKOTOJISl, HAPKOTHKOB, KYpEeHHs), HEOOXOJUMOCTH COOJIOJICHUS TpaBWJI O€30MacCHOCTH TIpU
oOpalleHuu ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOro BOCIIMTAHUS



WHTEPEC K MPAKTHUYECKOMY U3YUYEHHUI0 MpodecCcruiil U Tpy/la pa3aIudHOro pojia, YBaXKCHHUE K TPYIY
U pe3yibTaTaM TPYJOBOH JEATEILHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUI
0 XUMHUH, OCO3HAHHBINA BBHIOOP MHIWBUIYaTbHOUW TPACKTOPUH MPOJOJDKEHUS 00pa3oBaHUs C YIETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH,
yCHEenHOW TpodecCHOHATBLHON JEATEILHOCTH W PAa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
a/IalITUPOBAThCA B MpodeccroHaABHOM cpefie;

6) 3K0JI0rHYecKOro BOCIIMTAHMUSA:

9KOJIOTUYECKH I1IeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJAEC KaK HCTOYHHMKY JKHU3HM Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMS, IMOHMMaHWE IIEHHOCTH 3JI0pOBOro M 0Oe30macHOro oOpasza >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY U TICHXWYECKOMY 3JI0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIOJICHHST TIpaBUJI O€30MacHOrO MOBEACHUSI MpU paboTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYALUX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJIy4aeMble MPH U3YUYEHUU XUMUU, JJIs peIIeHUs 3ajad,
CBSA3aHHBIX C OKPYKAIOILIEW NPUPOJHOM CPENOH, IS IOBBIIIEHNUS YPOBHS HDKOJIOTMYECKON KYJIbTYpHI,
OCO3HaHUS TJIOOAIBHOTO XapaKTepa AKOJOTUYECKUX MPOOJIeM M IMyTeH MX PEIICHUs MOCPEICTBOM
METOJI0B XMUMHH, HKOJIOTHYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM B I1O3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHON MTPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe wMmeTampeaMETHBIX PE3yJAbTATOB BBIICISAIOT 3HAYUMBIC JUIS  (DOPMHUPOBAHHS
MHUPOBO33PEHHUs OOIeHAyYHbIe MOHATHS (3aKOH, TEOpuWs, NPHUHILMI, THUMOoTe3a, (akT, cucrema,
MPOLIECC, IKCIEPUMEHT M JAPYyroe.), KOTOpbIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MpeAMETax U TO3BOJIAIOT Ha OCHOBE 3HAHHMKM W3 ATUX MPEAMETOB (DOPMUPOBATH MpEACTaBICHUE O
LIEJIOCTHOW HAyYHOM KapTHHE MHpa, W YHUBEpPCaJIbHbIE Yy4ueOHBIC NEHCTBUA (ITO3HABaTEIbHBIC,
KOMMYHHUKATHBHBIC, PpETYISTHBHBIC), KOTOphle oOecrneunBaroT (OpMHpPOBAHHUE TOTOBHOCTH K
CaMOCTOSITETFHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JAEesITENEHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AelCTBUS

Ba3oBble Joruueckue aeiicTBUA:

YMEHUSI UCIOJIb30BaTh MPUEMBI JOTUYECKOIO MBIIUIEHUS NPU OCBOCHMM 3HAHUM: PACKPHIBATH
CMBIC]T XUMHUYECKUX MOHATHM (BBIIEIATh UX XapaKTEpHbIC NMPU3HAKU, YCTAHABIUBATH B3aHUMOCBS3b C
IPYTUMU TIOHSTHSIMH), UCIIOJB30BATh TOHSITHS Il OOBSCHEHHUS OTIEIbHBIX (DaKTOB W SIBJICHUH,
BBIOMPATh OCHOBAaHUS W KPUTEPUHU IS KIACCU(UKAIMKM XMMHYECKHUX BEIIECTB U XUMHYECKUX
peaxiuii, ycTaHaBIUBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3M MEXKIY OOBEKTAMH H3Y4YECHHS, CTPOHTH
JIOTUYECKHE paccyXkIeHus (WHIYKTUBHBIC, ACAyKTHBHBIC, IO AaHAJIOTHHU), JAeNaTh BBIBOABI H
3aKJIIOUCHUS;

yMEHHE TPUMEHSITh B TMPOIECCe IO3HAHWS TOHATHS (MPEAMETHBIE W METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHMHUH, NPeoOpa3OBLIBATh ITUPOKO
MPUMEHSAEMbIE B XUMHUHU MOJICJIbHBIE TPEICTABICHUS — XUMHUYECKMM 3HAK (CHMBOJI 3JIEMEHTA),
XuMudeckas popMyia U ypaBHEHHE XUMUUYECKOW PEaKIIUU — TP PEIICHUN y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM JTHUX MOJIEIBHBIX TMPEACTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIIECCTBEHHBIE
MPU3HAKUA U3Y9aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi, BBISBISITH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3M U MPOTUBOPEUMS B H3Y4YaEMBIX MpoIEeccax H
SIBIICHHSX.

Ba3oBble uccienoBarejabLcKue NeicTBUA .

YMEHHUE UCIO0JIb30BaTh MOCTABJICHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXE B
KauecTBE OCHOBBI JUIsi (DOPMHpPOBAHHS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;



MpUOOpETEeHUEe OMbITa [0 TUIAHUPOBAHUIO, OpPraHM3allMM U IPOBEICHUIO YYEHUYECKHX
HKCIEPUMEHTOB, yMEHHE HaOII0aTh 3a XOJIOM IPOIECcca, CAMOCTOSTENbHO INPOTHO3UPOBATH €ro
pe3yabTar, (OopMyIHpOBaTh OOOOIIEHHS W BBIBOABI IO peE3yJbTaTaM IPOBEAEHHOTO OIIbITA,
UCCIIEIOBaHMS, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ nndopmanmeii:

yMEHHUE BBIOMpATh, aHAJIU3UPOBATH M HMHTEPIPETUPOBATH MH(POPMALUIO PA3IUYHBIX BHUJOB H
dopM TmpencTaBieHHs, MOMYyYaeMyI0 M3 pa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJSApHAs JHUTEparypa
XUMHUYECKOTO COJIEP)KaHUsI, CIPAaBOYHbIE MOcoOUs, pecypchl VHTepHeTa), KpUTHYECKH OILIEHHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHUE MPHUMEHATh Pa3IMYHbIE METOABl M 3alpOChl NMPH MOUCKE M O0TOOpe MHGpOpMalUU H
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMUMBIX JUIS BBIMOJIHEHHUS y4eOHBIX M ITO3HABATEIbHBIX 3a7ad
onpeAenéHHOro TUIA, NpUOOpeTeHHe omnblTa B 00JaCTH  HCIOJIB30BaHHUS HMH(OPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIAJCHHE KYJIbTYpOW aKTHBHOTO HCIOJB30BAHUSA Pa3IMYHBIX
MTOUCKOBBIX CHCTEM, CAMOCTOSATEIBHO BHIOMPATh ONMTUMANBHYIO (POpPMY MpeacTaBiIeHUs] HHPOPMALTUU
¥ WUTIOCTPUPOBATh peIIaeMble 33Jaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, ApYyruMu (popmamu
rpauKy 1 UX KOMOMHAITUSIMU,

YMEHHE UCIOIb30BaTh M AaHAIM3HPOBATH B IMIpollecce Yy4eOHOW U HCCIeI0BaTeIbCKOU
JESTeTbHOCTH MH()OPMAIMIO O BIMSHUU TPOMBIIIICHHOCTH, CEIbCKOTO XO34HCTBA M TPAHCIIOPTA HA
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CpeJIbl.

KoMMyHHKaTHBHBIC yHUBepPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHS 3a7laBaTh BONPOCH! (B X0j€ Juaiora v (W) JUCKYCCHM) MO CYIIECTBY 0OCYyKaaeMoil
TeMbI, (POPMYIMPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BBITIOJIHEHUSI IPEATIOKEHHON 3a1a4u;

YMEHHS TPEJCTABIATh MOIY4YEHHbIE PE3YyJbTaThl MO3HABATEIbHON AEATEIbHOCTH B YCTHBIX
MHCbMEHHBIX TEKCTaxX; JeNaTh MPE3EHTAIUI0 Pe3YyIbTAaTOB BBITOJIHEHUS XUMUYECKOTO 3KCIEPUMEHTA
(;mabopaTopHOro omsbita, Ja00OpaTOpHOl pabOTHI MO HCCIEIOBAaHMIO CBOMCTB BEIIECTB, y4e€OHOro
MIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM I103HAaBaTEIbHOW U
HCCIIEI0BATENIbCKON /IEATEIbHOCTH MPHU PELICHUH BO3HUKAIOUIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COIJIACOBAHUS MO3ULMI (0OCYXJIeHHUs, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMBI,
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUM, ONpENIETICHUEe KPUTEPUEB IO OLIEHKE KAayeCTBA BHIIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHUBepPcaAJIbHbIE YUeOHbIe 1eliCTBHA:

YMEHHE CaMOCTOSITEIBHO ONPEAENATh LENU JEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISATH,
KOHTPOJIMPOBATh U MPU HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO JEATENILHOCTh, BBIOMpaTh Hambosee
s dexTuBHBIE CITOCOOBI pelieHusT Y4eOHbIX W MO3HABATENbHBIX 3a7a4, CAMOCTOSITEIIBHO COCTABIISIThH
WM KOPPEKTUPOBATh MPEJIOKEHHBIM aNrOpUTM JEUCTBUI TMpU BBINOIHEHUU 3aJaHUNl C Yy4ETOM
MOJIyUYeHUsI HOBBIX 3HAHUUW 00 H3ydyaeMbIX OOBEKTaX — BEHIECTBAX M PEaKIUAX, OIICHUBATH
COOTBETCTBHE IMOJIYUEHHOTO Pe3yJibTaTa 3asiBICHHOMN L€JH, YMEHUE HCIIOJIb30BaTh M aHAIM3UPOBATh
KOHTEKCTBI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHH.

NPEJIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMETHBIX ~pE3yNbTaTOB IO OCBOCHHUIO  O0S3aTENILHOTO  COJCpIKaHU,
YCTAaHOBJICHHOTO  JaHHOW  (emepasibHOM  pabodeid  MpPOrpaMMOM,  BBIIEISIOT:  OCBOCHHBIC
0Oy4alolMMUCS HayuyHbl€ 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUH, crienududeckue i NpeaMeTHON
obmact «XuUMHUS», BUIBl JEATETBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIpeTaIH,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.



K koH1y 00y4yenus B 9 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKUX IOHATUH: XHUMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJa, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIOXHOE BEILECTBO, BAJIEHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTEIIEHb OKUCIEHUS, XMMUYECKasl peaklus, XUMUYECKasl CBS3b,
TEIUIOBOM  3(QQeKT peakuuud, MOJb, MOJSIpHBIM 00BEM, pacTBOp, OSJIEKTPOIUTHI,
HEDJICKTPOJIUTHI,  JJCKTPOJIUTHYECKass  JHCCOLIMALMS, PEaKIMd HOHHOro  OOMeHa,
KaTalu3aTtop, XHUMHYECKOE paBHOBecHME, oOOpaTuMble M  HEOOpaTHMbIE PEaKIIUH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUsA, aM()OTEpPHOCTh, XUMUYECKasi CBsI3b (KOBaJCHTHAas, MOHHA,
MeTaJlJIN4ecKasi), KpHUCTaJUIMYecKas pemeérka, KOppo3us METaJUIOB, CIUIaBbl, CKOpPOCTb
XUMHUYECKOH peakLuu, npeneiapHo gonycrtumas konueHrpanus [1/IK Bemecrsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XMMUYECKUX MOHATUA U MPUMEHSTh 3TU MOHATHUS
MIPU OTMCAHUH BEIIECTB M X MPEBPAIICHUH;

HCIO0JIb30BAaTh XMMHUYECKYI0 CHUMBOJIUMKY JUISl COCTaBJIECHUs (POPMYN BELIECTB M YpPaBHEHMI
XMMHYECKUX PEAKIIUI;

OIpEEIATh BAJIEHTHOCTh U CTENEHb OKHUCICHHUS XMMHUYECKHUX SJIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHUN IO
dbopMynaM, BHJI XUMHYECKOW CBSI3U (KOBaJeHTHas, MOHHAs, MeTa/linyeckas) B
HEOPTaHMYECKUX COCAMHEHUSX, 3apsj MOHA 10 XUMHUYECKOW (opMmyIe, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COEJAMHEHUM, TUN KPUCTAIIMYECKON pEIIETKU
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMmbich [lepronnueckoro 3akona J[. . MenaeneeBa u I€MOHCTPHUPOBATh €ro
MOHMMAaHHE: OIMHUCHIBATh U XapaKTepu30BaTh TabnuuyHyto dopmy [leproandeckoi cucTeMsbl
XUMHUYECKUX DIIEMEHTOB: pa3inuyaTh TOHATUS «TJIaBHasg mnoarpynna (A-rpynma)» u
«mmobounast moarpynmna (b-rpynma)», wMaibie U OOJBIIME TEPHOIBI, COOTHOCHUTH
0003HaUYEHUsI, KOTOpblE HMEIOTCS B IMEPUOAWYECKOM  TabnMie, C  4YHUCIOBBIMHU
XapaKTePUCTHKAMU CTPOEHHUS aTOMOB XUMHUYECKHX JIEMEHTOB (COCTaB M 3apsij sijapa, olriee
YHCIIO SJEKTPOHOB M paclpeAeNieHHe HMX IO DIIEKTPOHHBIM CJOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB M UX COEIMHEHUH B Ipejaenaax MabIX
MIEPHOJIOB U TJIABHBIX MOJTPYIII ¢ Y4ETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIUPOBATh XUMHYECKHE DSJIEMEHTbI, HEOPraHMYeCKHe BELECTBa, XHMHUYECKHE
peakuuu (1o YUCIy U COCTaBY yYacTBYIOIIMX B PEAKIUU BELIECTB, [0 TEIUIOBOMY 3P deKTy,
110 U3MEHEHMIO CTETeHEH OKUCIICHUSI XUMHUUECKUX JIEMEHTOB);

XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIHE U CIEH(PUISCKNE XUMHUIECKHNE CBOMCTBA MPOCTHIX U
CIIOXHBIX BEIIECTB, MOJATBEpPXKIasi OMNUCAHUE IMPUMEpPaAMU MOJIEKYJISAPHBIX W HOHHBIX
YpaBHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX PEaKIUii;

COCTABJISITh YPaBHEHHUS JIIEKTPOJIUTUUYECKON JMUCCOIMALMM KHUCIOT, IIEJoYed U CoJjel,
MOJIHBIE M COKpalIEHHbIE YpaBHEHUS pPEaKIUil HOHHOTO OOMEHa, YpaBHEHHS pPEaKIIHi,
MOATBEPKIAIOIINX CYIIECTBOBAHUE TI'€HETUYECKOM CBSI3M MEXKIY BEIECTBAMHU Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCIMTEJIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOXHOCTHU
MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUIN B Pa3IMUHbBIX YCIOBUSX;



® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYIISPHYIO U MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO JOJIO
XMUMHYECKOI'0 3JIEMEHTa M0 (OopMyJie COEIUHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON pEaKInH;

e coOuoJaTh MpaBUIIa MOJIb30BAaHUS XUMHUECKON MOCY10H M 1ab0paTopHbIM 000pyI0BAHUEM,
a TaKkKe TMpaBwia OOpalleHus C BEHIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHUSAMH 10
BBIIOJIHEHUIO J1a0OpPaTOPHBIX XHUMHYECKHX ONBITOB 10 TMOJYYCHHUIO M COOMPAHHIO
ra3000pa3HbIX BEIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

® [POBOJUTH PEAKLHUH, IOATBEP)KIAIOIINE KAdeCTBEHHBIM COCTAaB pPa3JIMYHBIX BEIECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpUJI-, OpoMua-, HOAUN-, KapOoHaT-, dpocdaT-, CUIIUKaT-,
cynb(ar-, TUIPOKCUA-UOHBI, KAaTHMOHbl AaMMOHHUS M MOHBl H3YYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PaCTBOPAaX HEOPIAHUYECKUX BEIIECTB;

® IIPUMCHATb OCHOBHBIE OIEpPAllMM MBICIUTEIBHON JESITEIbHOCTH — aHalu3 M CHUHTES,
CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3AlUIO, BBIBICHUE MPUUYMHHO-CIEACTBEHHbBIX CBS3EH —
JUIL U3Y4YEHHUS] CBOMCTB BEIIECTB U XUMHUYECKHX PEAKLUM, €CTECTBEHHO-HAYYHbIE METOJBI
NO3HaHUS — HAOJIOJCHHE, H3MEpEeHHe, MOJCIMPOBAHHE, HKCIEPUMEHT (peabHbli U
MBICJICHHBIN ).

OcHOBHbIE BUIbI JIeSITEJIbHOCTH Yyamuxcsa Ha YPOKeE

Ha ypoxax xumuu ydamuecs MOTyT 3aHUMAaTbCs pa3JIMYHBIMU BUAAMHU JESATEILHOCTH, KOTOpPBIE
CHOCOOCTBYIOT YCBOEHHIO Marepuaja M Pa3BUTHIO HAyYHOTO MbIIUIEHUS. BOT OCHOBHBIE BB
JESITEIbHOCTH

1. Caymanue u BocnpusitTue UHPpopMauuu. Ydamuecs CIYHIAIOT OOBSICHEHUS YUHUTENs,
BOCIIPUHHUMAIOT HOBBIE TEMBI M KOHIIETIIIMH, 3aJaI0T BOIIPOCHI.

2. Pabora ¢ yyeOHMKaAMHM W JAPYrMMHM HCTOYHMKaMHM. YUteHue yueOHOro Marepuana,
M3y4eHHE CIIPABOYHBIX M3/aHUI U HAYUHBIX CTaTel JUIs yriTyOJeHHs 3HAHUH 110 TeMe.

3. Ilpaktuyeckue 3aHaTHA. [IpoBeneHue nabopaTOpHBIX pPabOT U IKCIEPUMEHTOB, T
ydauyecs MOTYT Ha IIPaKTUKE TPOBEPUTh XUMUYECKUE 3aKOHBI U TEOPHH.

4. TlpoGaemHoe pemenue. Pemienne 3amad u pacdyeTroB, KOTOPHIE MOMOTAIOT MPUMEHSTH
TEOPETUYECKHUE 3HAHUS K IPAKTUYECKUM CUTYaLUSIM.

5. I'pynnoBblie NpoeKkThl U 00cykaeHus. PaboTa B ManbIX Ipymnmnax, 00CyX/I€HHe BOMPOCOB,
0OMEH MHEHHMSIMU IO XMMUYECKHUM SIBJICHUSAM M SKCIIEPUMEHTAM.

6. IlonroroBka U nmpoBeaeHue nmpeseHTanuii. [loaroroBka U npeacrapieHue NTPOEKTOB WM
JIOKJIaJIOB MO0 BBIOPAHHBIM TeMaM, YTO PAa3BUBAET HABBIKM MYOJMYHOTO BBICTYIJICHHS M PabOTHI C
uHpopmanuen.

7. Hcnoub3oBanue  TexHoaoruil. [IpuMeHeHHE  KOMIBIOTEPHBIX  CHUMYJSATOPOB,
BUJICOMATEPHAIOB U IPYTUX HU(GPOBBIX PECYPCOB ISl MIUTFOCTPALIUU XUMUYECKUX SBJICHUI.

8. IlpoBenenme mcciaenoBanuil. (CaMOCTOATENBHOE WM TPYNIOBOE  HUCCIEJOBaHHE
oTpeAeNEHHBIX XUMHUUECKHX SBJIICHUH, YTO pa3BUBAET KPUTUUYECKOE MBILUICHUE U UCCIIEI0BATEIbCKIE
HaBBIKH.

9. Pediexcust U caMOOLeHKA. YUYECHUKH aHAIM3UPYIOT CBOM mpolecc 00y4eHHUs, BBISBISIOT
ciabble U CHJIbHBIE CTOPOHBI, CTaBAT LIEH IS JaJIbHEHUIIET0 pa3BUTHA.

OTH BUIBI EATEIBHOCTH MOMOTAIOT YYalllUMCsl aKTMBHO y4acTBOBaTh B y4eOHOM Ipoliecce,
nenasi ero 6osee HHTEPECHBIM U 3()()EeKTUBHBIM.

Opranmaunﬂ l'lpOGKTHOﬁ M MCCJIeN0BATEIbLCKOM AeITeJIbHOCTH Yuyamuxcs



[TpoekTHas UcCIeqOBATENbCKAS JEATEIBHOCTh YUAIIUXCs MPOTHCaHa B CTaHAapTe 00pa30BaHUS.
[IporpamMmebl BceX MIKOJIBHBIX MPEIMETOB OPUEHTUPOBAHBI HA JAHHBIN BUJ AeATeNbHOCTH. [IpoekTHas
NEeSTENIbHOCTh yYAIIUXCsl CTAHOBHUTCS BCE OOJiee aKTyallbHOM B COBpEeMEHHOW menaroruke. M ato He
Clly4aiiHO, BeJlb UMEHHO B IIPOIIECCE MPABMIBHON CaMOCTOSATEIbHON pabOThl HaJl CO3/IaHUEM MPOEKTa
aydme Bcero (QgopMmupyercs KylbTypa YMCTBEHHOTO Tpyda YYCHHKOB. A  TIOBCEMECTHas
KOMITBIOTEPHU3aIUs MTO3BOJISIET KAKIOMY YUUTEN0 0ojiee TBOPUYECKU MOAXOJIUTH K pa3paboTKe CBOMX
YPOKOB, a TakXke cielaTb 0O0pa3oBaTeNbHBIA Tmporecc Oojiee HWHTEPECHBIM, Pa3HOOOPAa3HBIM U
COBPEMEHHBIM.

NHcTpyMEeHTOM  JTOCTHKEHUS IUJIAHUPYEMBIX JIMYHOCTHBIX, METANpEeIMETHBIX U IPEIMETHBIX
pE3yNbTAaTOB SIBISIIOTCS YHUBEpCAJbHbIE y4deOHble NeicTBUS. D(PPEKTUBHBIM METOIOM CHCTEMHO-
NEeATEIbHOCTHOIO MOAX0/A SBJISAETCS IPOCKTHAS AEATEIbHOCTD.

[IpoekTHas 1eATeNbHOCTH SBISETCS YaCThIO CAMOCTOSITENLHOM paboThl yyamuxcs. KadecTBeHHO
BBIITOJIHEHHBINA MPOEKT — 3TO MO3TAITHOE IIJIAHUPOBAHUE CBOUX JCHCTBUMN, OTCIICKUBAHUE PE3YIIBTATOB
cBoeil paboThl. [IpoekT — BpeMeHHas LieJeHanpaBiIeHHas AeATeIbHOCTh Ha MOJNyY€HHUE YHUKAIBHOTO
pe3yibTarta .

Lenp mnpOEKTHO-HCCIEAOBATEIBCKON MEATEIbHOCTH ydyauuxcsi B pamkax HoBeix PI'OC:
(GhOopMHUPOBaHHE YHUBEPCATBHBIX YUYCOHBIX NCHCTBHM. VCIONB30BaHUE MPOCKTHO-HCCIIEIOBATEIBCKON
JEeSTeIbHOCTH Ha YpOKaXx M BO BHEYPOUHOW JEATEIbHOCTU SIBISIETCA CPEACTBOM (OPMUPOBAHUS
YHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUI, KOTOPBIE B CBOIO OUEPE/Ib:

e 00ecrneynBaroT yyaleMycsi BO3MOKHOCTh CAMOCTOSATEIBHO OCYIIECTBISTh ACITEIbHOCTD YUEHUS,

e CTaBUTh Yy4yeOHbIE 1I€JH, UCKAaTh M HCIOJIb30BaTh HEOOXOAUMBIE CpPEJCTBA U CHOCOOBI HX
JOCTHKCHHS,

® yMETh KOHTPOJIUPOBATH U OLEHUBATh YUEOHYIO AESITETLHOCTD U €€ Pe3yNbTaThI,

® CO3/JalOT YCJIOBUS Pa3BUTHUS JIUYHOCTU U €€ CaMOpeaM3allid Ha OCHOBE «yMEHHSl YUUTHCS» U
COTPYAHHMYATH C B3POCIBIMU U CBEPCTHUKAMH.
YMeHne yuuThCs

e o0ecrneynBaeT JMYHOCTA TOTOBHOCTh K HEMPEPHIBHOMY OOpPa30BAaHUIO, BBHICOKYIO COLUATBHYIO H
po¢eCCHOHATTbHYI0 MOOMIIBHOCTB;

e 00ecCreynBaroT YCIENTHOE YCBOCHNUE 3HAaHUHM, YMEHHUI U HaBBIKOB,

(dhopmMupoBaHUE KapTUHBI MUPA, KOMIIETEHTHOCTEHN B JTFO00M MpeaMeTHOM 001aCTH MO3HAHUS.
K Ba’KHBIM MOJIOKUTENBHBIM (DaKTOpaM MPOEKTHOMN AESITEIbHOCTH OTHOCSTCS:

¢ [IOBBIIEHUE MOTUBALIMY YYaIUXCS IIPU PELLIECHUU 3a/1a4;

® pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN;

® CMEIICHHE AKIEHTa OT MHCTPYMEHTAIBHOI'O TI0/IX0/1a B PEIICHUH 33]1a4 K TEXHOJIOTHYECKOMY;

e (opmupoBaHUE UYBCTBA OTBETCTBEHHOCTH;

® CO3JaHME YCIOBHUH JJI1 OTHOIIECHUHM COTPYJHUYECTBA MEXKAY YUUTEIIEM U YUAIIAMCS .

OcHOBHOM NpUHIMI pabOTBl B  YCIOBUSAX IPOEKTHOW JIEATENBHOCTH —  OIepeKarolee

CaMOCTOSITENTbHOE 03HAKOMJICHUE IIKOJbHUKOB C YYEOHBIM MaTepUajoM U KOJUIEKTUBHOE 00CYXKIeHHE
Ha ypoKax MOJYYEHHBIX PE3yNIbTaTOB, KOTOPhIE 0OhOPMIIIOTCS B BUIE ONpEeieHu U TeopeM. B aTom
Cilydae ypoK TMOJTHOCTBIO yTpauyMBaeT CBOM TPAJAWIIMOHHBIC OCHOBAHUS U CTAHOBUTCS HOBOU (hopmoit
OOIICHHSI YIUTENS M YYalUXCs B IJIaHe MMPOU3BOJICTBA HOBOTO Il YUEHUKOB 3HAHUS.

Turbl 3a1aHUH, IpeIaraéMbIX YYEHUKAM B XOJI€ ITPOEKTA:

® T[paKTHYECKHUE 3alaHus (M3MEpEHHUs, YEepUYEHHUs C TIOMOIIbI0 YEPTEKHBIX HWHCTPYMEHTOB,
paspe3anusi, CrTuOaHus, pUCOBaHUS U JAp.)

® MPaKTUYECKHUE 3a7aYU — 33J]a4M MIPUKIIAJTHOTO XapaKTepa;

e TpoOJIeMHBIC BOMPOCHI, OPUEHTHPOBAHHBIE Ha (HOPMHUPOBAHHUE YMEHUH BBIABUTATH THITOTE3HI,
O0OBACHATH (haKThl, 000CHOBBIBAThH BHIBOJIBI;



® TEOpPEeTUYECKHE 33/1aHUSl HAa TIOUCK M KOHCIIEKTHPOBaHHE MH(POpMalNK, ee aHainu3, 0000IIeHne u
T.IL;

¢ 3aJa4U - COBOKYITHOCTb 3aHaHI/II71 Ha MCII0JIb30BAHUEC O6H.[I/IX AJI1 HUX TCOPETHYCCKUX CBCI[GHI/Iﬁ.

OcHOBHBIE 3Talbl OPraHU3alUK IPOEKTHON AEATEIIbHOCTH YUALIUXCH .

1. HoaroroBKa K BBHINOJIHEHHUIO MIPpoeKTa ((popMupoBaHue TPy, BelAaYa 3aJaHuid. BeiOop TemMbl
U Leledl MPOeKTa; ONpeAeTeHHE KOJIMYECTBA yYAaCTHHUKOB IPOEKTa). Yualiuecss oO0CyXIaroT
TEMYy C Yy4YdTeleM, MOJy4aloT MpH HEO0OXOAMMOCTH JOMOJHHUTENBbHYI0 HH(OpPMAIHIO,
YCTQHABJIMBAIOT LEJIM: YYUTEIb 3HAKOMHUT YYallUXCA C CYTbIO IPOEKTHOM JEesTEeIbHOCTH,
MOTHBHUPYET YUaAIIUXCsI, TOMOTAET B TOCTAaHOBKE LIEJICH.

2. IlnanupoBaHue paboTel  (pacmpenerncHue  OOS3aHHOCTEH,  OMNpEACIICHHE  BPEMEHHU
UHAUBUAYAJIbHON pabotbl). OrmpeneneHue MCTOYHUKOB HH(OpMalMM; IJIAHUPOBAHUE
crocoboB cOopa u aHanuza WHGOpPMAIUH; IUIAHUPOBAHHME MTOTOBOTO MPOAYKTa ((HOpMbI
MPEJCTAaBICHHUS PE3Y/IbTaTa): BBITYCK ra3eThl, YCTHBIA OTYET C JEMOHCTpAIMeld MaTepHaioB
JPYTUX; YCTAHOBJIIEHUE KPUTEPHEB OLIEHKU Pe3yIbTaTOB; pacHpeeseHre 00s3aHHOCTeN cpenn
YJICHOB KOMAaHJbI: Yy4Yalluecs BbIpa0dATHIBAIOT IUIAH JACHCTBHIA; YUWTENb IpeIJIaracT WICH,
BBICKa3bIBACT MPEJIIIOJIOKEHUS, ONIPEEIIIeT CPOKHU PAOOTHI.

3. HccienoBaHue: ydJammecs OCYHIECTBISIIOT MOWCK, OTOOp M aHaIW3 HYKHOW HH(MOpMAIHH;
HKCHEPUMEHTUPYIOT, HAXOAT MYTH PEIICHUs] BO3HUKAIOIINX MPo0IeM, OTKPIBAIOT HOBBIE IS
ceOst 3HAHUSI, YYUTETh KOPPEKTUPYET XOJ BBITTIOITHEHUS paOOTHI.

4. O0o0menne pe3ylbTaTOB: yyaluecs 0000MIAT NOIy4eHHYI0 HH(OopMaIuo, GopMyIupyroT
BBIBOJIBI 1 O(OPMIISIOT MaTepHal Ui TPYNIIOBON MPE3eHTAIINH.

5. IlpeseHTanmsi (OTYET KaXJOM Tpynmbl WM Y4YEHHMKA OCYLIECTBISETCS IO OKOHYaHWHU
MIPOEKTA).

6. OueHka pe3yJabTaTOB MPOEKTHOM JEATEIbHOCTH U IOJIBEJACHHUE WTOTOB: KaXKJblH YYEHUK
OLIEHUBAET XOJl U Pe3yIbTaT COOCTBEHHOH JIEATEIILHOCTH B TpYIIe, Kaxaas pabodas rpymma
OLIEHUBAET JEATEIbHOCTh CBOMX YYAaCTHHKOB; YUYMTENb OLCHMBAET JAEATENBHOCTb KaXKIOIro
YUEHHKA, ITOIBOIUT UTOTH TPOBEIEHHON YYalIMMHCS Pa0OThI, OTMEUAET YCIIEXH KaXKIOTO.

BbINyCKHUK HAYYUTCS:

® [UIAHUPOBATh U BBINOJHATH Y4€OHOE MCCIEJOBAHHWE M YUEOHBIM IMPOEKT, MCIOJB3Ys MOJENH,
METO/bI M TPUEMBI, a/IeKBaTHBIE HCCIIelyeMOil pobiieme;

e BBIOMpATH U HCIIOJIB30BATh METO/IbI, PEJIEBAHTHBIE pacCMaTpUBaeMoii podieme;

® pacCro3HaBaTb U CTABUTHb BOIIPOCHI, OTBECTHI HA KOTOPBIEC MOI'YT OBLITH MMOJIYUCHBI MYTEM HAY4YHOI'O
HUCCJICOBaHUA, OT6I/IpaTI) aICKBATHBIE MCTOAbI UCCJICIOBAHUA, (bOpMyJ'IPIpOBaTI) BBITCKAIOIINEC U3
MCCIIEIOBAaHMSI BHIBOJIBI;

® HCIIOJIB30BaTh TaKUC MATCMATHYCCKHUC MCTOALI MW IIPUCMBI, KakK a6CTpa1<u1/m n ujacajmn3alys,
JI0Ka3aTeNIbCTBO, JOKA3aTENbCTBO OT MPOTHUBHOTO, JOKA3aTEeNbCTBO M0 aHAJOTHH, OMPOBEPKEHUE,
KOHTPIIPUMEDP, HHIYKTHBHBIE W JEAYKTUBHBIE pPAacCYXJIEHHUs, IOCTPOCHHE M HCIIOJIHEHHE
aJIIrOpUTMa;

® UCMOJb30BaTh TaKUE €CTECTBEHHOHAYYHBIE METOJbl M MPHUEMbI, KaK HAOII0JeHHEe, OCTAaHOBKA
poOJIEMBI, BBIJBIKEHUE «XOPOILEH TUIIOTE3bl», SKCIEPUMEHT, MOJICIIMPOBAHHUE, TEOPETUYECKOE
000CHOBaHUE, YCTAaHOBJIEHUE TPAHUL] TPUMEHUMOCTH MOJIEIN/TEOPUH;

¢ HCIIOJIb30BaThb HCKOTOPLIC MCTOAbI IMOJTYYCHUA 3HaHPII>'I, XAPAaKTCPHBIC I COLUAJIBHBIX H
UCTOPUYECKUX HAyK: MOCTAaHOBKa MPOOJEMbI, ONPOCHI, ONMUCaHHEe, OObICHEHHE, MCIIOIH30BAHNE
CTaTUCTHUYECKHUX JAaHHBIX, HUHTEpIpeTanus (HakToB;

® JSICHO, JIOTUYHO W TOYHO MH3JIaraTb CBOIO TOYKY 3pPCHHA, HCIIOJb30BATH A3BIKOBBIC CPCIACTBA,
aZIcKBaTHBIEC 00CYXIaeMoii mpobieme;

® OT/JINYaTh q)aKTI:I oT Cy)KI[CHPIfI, MHEHUH H OICHOK, KPUTHYCCKU OTHOCUTBLCA K CYXKICHHUAM,
MHEHHUAM, OLIEHKaM, pEKOHCTPYUPOBATh UX OCHOBAHHUS,



BUJIETb U KOMMEHTUPOBATH CBSI3b HAYYHOTO 3HAHUS U LIEHHOCTHBIX YCTAaHOBOK, MOPAJIbHBIX
CYXJACHHM MPH MOTYYSHUH, PACIIPOCTPAHEHUU U IPUMEHEHUU HAYYHOT'O 3HAHUS.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

CaMOCTOSITEJIHO 3a/JyMbIBaTh, IUIAHUPOBATh U BBINOJIHATH Y4eOHOE HCCIIEI0BAaHUE, YUEOHBIH U
COLIMAJIBHBIN IIPOEKT;

HCIIOJIb30BaTh J0ra/IKy, 03apeHue, UHTYULIHIO;

HCIIOJIb30BaTh HEKOTOPBIE METOZABl IIOJYYEHHs 3HAHUM, XapaKTEpHbIC I COLUAIBHBIX H
UCTOPUUYECKUX HAYK: aHKETUPOBAaHUE, MOJICIMPOBAHUE, TOUCK UCTOPHUECKUX 00PA3II0OB;
UCIOJIb30BaTh HEKOTOPBIEC MPUEMBI XYI0KECTBEHHOTO MO3HAHHUS MHUPA: HEIOCTHOE OTOOpakeHHe
MHUpa, 00pa3HOCTh, XyJO0KECTBEHHBI BBIMBICEJ, OPraHUYECKOE €IUHCTBO OOINEro, 0COOCHHOTO
(TUIIMYHOTr0) M €TMHUYHOTO, OPUTHHATIBHOCTb;

LIEJICHANIPaBICHHO M OCO3HAHHO pa3BUBaThb CBOM KOMMYHMKATHBHBIE CIOCOOHOCTH, OCBauBaTh
HOBBIE SI3BIKOBBIE CPEJICTBA;

OCO3HaBaTh CBOI0 OTBETCTBEHHOCTh 3a JOCTOBEPHOCTh IIOJYYEHHBIX 3HAaHUH, 3a KayeCTBO
BBIITOJIHEHHOT'O IPOEKTA.



TEMATHYECKOE INTAHUPOBAHHUE

LeneBoii mpuoputer Ha ypoBHe QOOQO: co3manue ONAronpUATHBIX YCIOBUW JUISS Pa3BUTHUSA
COLIMAJIbHO 3HAYUMBIX OTHOILIECHUH MIKOJIHLHUKOB U, IPEXKIE BCETO, IEHHOCTHBIX OTHOIICHUN:

1. K ceMbe Kak IJIaBHOM OMOPE B KU3HU YEIIOBEKA U UCTOYHUKY €T0 CUACThS;

2. K Tpyay KaKk OCHOBHOMY CHOCOOY IOCTHKEHHUS >KU3HEHHOIO OJaromojydusi 4ejoBeka,
3aJI0Ty €r0 YCIEUIHOTO Mpo(hecCHOHAIBHOTO CAaMOOIIPEICIIEHUS U OIIYIICHHUS] YBEPEHHOCTH
B 3aBTpAIIHEM JHE;

3. K CBOEMY OTEYeCTBY, CBOEW Mayoil u Ooipioil PonuHe kak MecTy, B KOTOPOM YeJIOBEK
BBIPOC M TIO3HAJI [IEPBBIC PAJOCTH U HEYyJauu, KOTOpas 3aBelllaHa eMy MpeAKaMu U KOTOPYIO
HYKHO oOeperars;

4. x mpupoje Kak HCTOYHHMKY >KM3HM Ha 3emMJje, OCHOBE CaMOro ee CYIIECTBOBAHMS,
HY’KJAIOLIeHcsl B 3allUTE U TOCTOSIHHOM BHUMAHUM CO CTOPOHBI YEJIOBEKa;

5. K MHpPY Kak TJTaBHOMY MPUHIHUITY Y€TIOBEUYECKOrO OOIICKUTHUS, YCIOBUIO KPETKOU APYKOBI,
HaJa)XMBAaHUIO OTHOLIEHUW C KoJuleraMu 1o pabore B OyaymiemM U CO3JaHUIO
OIaronpusATHOIO MUKPOKIIMMATa B CBOEH COOCTBEHHOI ceMbe;

6. K 3HAHUSAM KaK MHTEJUIEKTYyaJIbHOMY pecypcy, oOecreunBaronemMy Oyayiiee 9enoBeKa, Kak
pe3yNbTaTy KPOMOTIMBOTO, HO YBJIEKATEIBHOTO yUeOHOTO TPYAa;

7. K KyJIbType KakK JyXOBHOMY OOrarcTBy oOIIeCTBAa M BaXHOMY YCJIOBHUIO OILYILEHUS
YeJIOBEKOM TMOJHOTHI MPOXKMBAEMOM JKM3HH, KOTOpPO€ JHaloT €My YTEeHHEe, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPUECKOE CaMOBBIPAKEHUE;

8. K 3I0pOBBIO KaK 3aJIOTy JOJITON W aKTUBHOM KU3HU YEJIOBEKA, €0 XOPOILEro HaCTPOSHUS U
ONTUMUCTUYHOTO B3IJIsiIa HA MUD;

9. K OKpyKaroluM IOJsIM Kak 0e3ycIOBHOW M aOCONIOTHOM 1IEHHOCTH, KaK PaBHOIMPABHBIM
COLIMAJIbHBIM MapTHEpaM, ¢ KOTOPBIMH HEOOXOJMMO BBbICTpauBaTh J0OpoO’KenaTeabHble U
B3aMMOIIO/IJICP’KUBAIONINE  OTHOILIEHUS, JalollMe YeJIOBeKYy paaocTh OOUIeHHS U
MO3BOJISIIOIINE U30€eraTh YyBCTBA OJIMHOYECTBA;

10.x camum cebe Kak Xxo03sf€BaM CBOEH  CyIbOBI, CaMOOMpPEAEISIIONUMCI U
camMOpealIn3yIOLUMCS JINYHOCTSAM, OTBEUYAIOIINM 3a CBO€ COOCTBEHHOE Oy yliee.

Kosun4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue
Ne (undposbie)
pa3aesioB U TeM Kontpoabubie IIpakTuueckue
n/n Bceero o0pa3oBarTejibHbIE
NMporpamMmsl padoThI padoThI
pecypcbl

Paspnen 1. BemecTBo 1 XuMH4ecKHe peakun

IToBTOpenue un

11 yri1yOneHre 3HaHu | 5 1 bubmuoteka [IOK
' OCHOBHBIX Pa3/IeioB https://m.edso0.ru/7f41a636
Kypca 8 kiacca
OcHoBHbIE
12 3aKOHOMEPHOCTHU 4 bubnmoreka [JOK
' XUMHYECKUX https://m.edsoo.ru/7f41a636
peaxkuuit
13 DNEKTPOIUTHYECKAS 8 1 1 bubnuorexa [IOK

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



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

XUMHYECKUE
peakuuu B
pacTtBopax

Hroro no pazneny

Pazgea 2. HemeTaaabl M HX COeAUHEHU ST

17

Oouas
XapaKkTEepUCTUKA
2.1 XUMHYECKHUX
snemeHToB VIIA-
rpynmsl. ['agoreHst

bu6nmoreka [IOK
https://m.edso00.ru/7f41a636

OO6mas
XapaKTEePUCTUKA
29 XUMHWYCCKUX

' sneMeHToB VIA-
rpymisl. Cepa u eé

COCIUHCHUA

bubmuoreka [{OK
https://m.edsoo.ru/7f41a636

Oobmas
XapaKTEePUCTHKA
XUMHAYECKHIX

2.3 areMeHToB VA-
rpynnsl. A30T,
dochop u ux
COEZIMHEHUs

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

Oomas
XapaKTepUCTHKA
XUMHUYECKHX

2.4 siemenToB IVA-

KPEMHHU U UX
COETMHEHUS

Hroro no pazneny

IPYIIBL. YTIEPOa U

25

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

Paznen 3. MeraJiibl 1 X COeIMHEHH

31 OO6mmue cBoiicTBa 4 bubmmoreka [JOK
' METAJIJIOB https://m.edso00.ru/7f41a636
Baxneiimnme BuG 110K
noOIMoTEKA
2 1
3 METAJLIBL I HX 6 https://m.edsoo.ru/7f41a636
COCINHCHUA
Hroro no pazneny 20

Pasznea 4. Xumus 4 OKpysKaomas cpeaa



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

BemtectBa n

4.1 MaTepHabl B )KU3HU 3 bubanorexa LHOK
| b https://m.edso0.ru/7f41a636
YyesoBeKa
Hroro no pazneny 3
PesepBHOE BpeMs 0 bu6nuorexa [HOK
’ b https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOBIIO 65

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHMUE (KTII)

9 KJIACC
N Nomammee DJIeKTPOHHbIE N (POBLIE
Tema ypoka oOpa3oBaTe/ibHbIE
n/n  Jlara 3a/laHue
pecypchl
03.09.24  IlepuoanuecKuii 3aKOH.
1 [lepuoauueckas cucrema §1 bu6nmoreka [IOK
XUMHYECKHX di1eMenToB JI. 1. https://m.edso0.ru/00adb59e
MeHnpeneeBa
05.09.24  3akOHOMEpPHOCTH B H3MEHEHHUH
5 CBOMCTB XUMHYECKUX §1 bu6mmoreka [IOK
9JIEMEHTOB IIEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
10.09.24  Knaccudukaius u
3 HOMGHK(JlI)aTyI;la §1 bubmmorexa LIOK
https://m.edsoo.ru/00adb7e2
HEOPTaHMYECKUX BEIICCTB
12.09.24  Bujabl XUMHYECKOH CBSI3U U
4 TI/II'JIII)I KPUCTAJUTMYECKUX §1 bubmmorexa LTOK
- https://m.edsoo.ru/00adbac6
peméToK
17.09.24  KoutposbHas padota Nel mo
5 teme «I[loBTOpEeHuE 1 3agaHve B
yriyoJieHne 3HaHUH OCHOBHBIX TeTpaau
pa3zenoB Kypea 8 Kiracca
19.09.24  Knaccudukanuss XHMHYCCKUX
6 peaxung 1o Il)-la3J'II/I‘lHBIM §2 bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
mpU3HaKaM
24.09.24  TloHsATHE O CKOPOCTH
7 XUMUYECKOU PEAKLIUHU. §3 bubmuoreka [JOK
[ToHsATHE O TOMOTCHHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaKIIHIX
26.09.24  TIlousaTHe 0 XMUMHYECKOM
paBHOBecuH. DaKkTOpHI,
8 BIIUSIONINE Ha CKOPOCTh §3 bubmmorexa [JOK
XUMHUYECKON peakinu 1 https://m.edsoo.ru/00adc28c
MOJIOXKEHUE XMMHUYECKOTO
paBHOBECHS
9 01.10.24 | OxucIUTEIBLHO- 3afnaHue B but6mmoreka [IOK
BOCCTaHOBHTEIILHBIC PEAKLIUH TeTpaau https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

03.10.24

Teopus 2IEKTPONIUTUIECKOU

Bbubnuoreka LIOK

10 Auccopatui. CHILHEE K 34 https://m.edsoo.ru/00adcd68
cJ1a0ble AIEKTPOJIUTHI
11 08.10.24 HoHHbIC ypaBHEHHS peaKInii §5 bubmmorexa LIOK
https://m.edsoo.ru/00add448
10.10.24  XwumudeckHe CBOMCTBA KUCIOT
1 OCHOBAaHHUI B CBETE
12 MpeACTaBICHUIN 00 §6,7 bubmorexa [IOK
. ’ https://m.edso00.ru/00add5d8
AIIEKTPOIUTUIECCKON
JIACCOIUAIIIN
15.10.24  Xumuueckue CBOMCTBA COJIEH B
13 CBeTe MpeACTaBICHUHN 00 $8 bu6nmoreka [IOK
9JIEKTPOUTHYECKOI https://m.edsoo.ru/00add8b2
JIUCCOIUAIIIN
y 17.10.24 EIII,D;(ITGI:;ZCKM pabora No 1. © Bumorexa LIOK
https://m.edsoo.ru/00add9d4
9KCTIICPUMEHTAIBHBIX 33729
15 22.10.24  OO06oOIIEeHNE U CUCTEMATHU3AIINS §4-9 bubnnoreka IIOK
3HaHUI https://m.edsoo.ru/00addd12
24.10.24 . bubmmoteka [IOK
16 Honrite o ruzponmse coneit 34-9 https://m.edsoo.ru/00addbfa
07.11.24  OOGmas xapakTepUCTUKA
17 ranlg)lreHOBI.) XI/IM};I%CKI/Ie §10-11 Bubmorexa LIOK
. https://m.edsoo.ru/00addecQ
CBOICTBa Ha MpUMepe XJIopa
12.11.24  KoutpombHas padora Ne2 1o
18 TeMe «DJIEKTPOIUTHIECKAS §4-9 bubnuoreka [JOK
IUCCOLMAINASL. XAMUUYECKHUE https://m.edsoo.ru/00addfe2
PEaKIuu B pacTBOPAX»
14.11.24  Xnopoomopon. ConsiHast
19 KHCIIOTa, XUMHUYECKHUE §12 but6mmoreka [IOK
CBOICTBa, MOJIy4YCHUE, https://m.edsoo.ru/00ade104
MPUMEHEHUE
19.11.24  Tlpaxtuyeckas pabora Ne 2 1o
20 teMe «lloyyenue conssHON §10-12 bu6muoreka [JOK
KHCIIOTBI, H3y4eHHE & https://m.edsoo.ru/00ade348
CBOMCTB»
21.11.24  BwlunucIeHHs MO YPAaBHEHHUSIM
21 XUMHYECKHUX PEaKIui, eclu 3agaHue B but6mmoreka [IOK
OJIMH M3 PEarcHTOB JaH B TeTpaau https://m.edsoo.ru/00ade488
M30BITKE
22 26.11.24  OO0mias xapaKTepuCTHUKa §13 but6mmoreka [IOK
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aneMeHTOB VIA-rpynmnsl

https://m.edsoo.ru/00ade64a

07.11.24  AnnotpornHbie MOIU(PUKAITUNA
cepbl. Haxoxnenue cepsl 1 e€ bubmuorexa [JOK
23 . §13
COCJIMHEHUH B IPHUPO/IC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI
03.12.24  CepoBozopo, CTpOCHHUE
24 (bninqefxiei’ XI/III\)/II/IIIGCI;I/Ie §14 bubnmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
05.12.24  Oxcunsl cepbl. CepHast
o5 KHCJIOTa, PU3HUECKHUE U §15 bubmuorexa [JOK
XUMUYECKHE CBOWCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
10.12.24  Xumuueckue peakiium,
JICKAIIKE B OCHOBE
MIPOMBIILIEHHOTO CIIoco0a
26 ninyquI/m CEPHOM KHCIIOTHI. §15 bubmmorexa LIOK
https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arps3HEHNE
OKPYXKAaroIIel cpebl
COCTMHEHUSIMU CEPBI
97 12.12.24  BpruuciaeHue MacCOBOM JOJIH 3agaHve B bu6nunoreka [IOK
BBIXO/JIa MPOJIYKTa PEAKIIUU TeTpaau https://m.edsoo.ru/00adec8a
17.12.24  OOmiast XxapaKTepUCTHUKA
a1eMeHTOB VA-rpymmsl. A30T,
28 paCHpOCTpaHeHI/IIe)}];HHpI/IpOI[e §16 Bubmmorexa IOK
’ https://m.edsoo.ru/00adeea6
buznyecKknue 1 XUMUIECKHE
CBOMCTBA
19.12.24 Ammmak, ero GuU3HYECKUE U
29 XUMUYECKHE c(b;oﬁCTBa §17 bubnuoreia LOK
’ https://m.edso00.ru/00adf004
MOJTy4YeHHUE ¥ PUMEHEHUE
24.12.24  Tlpaktuueckas padora Ne 3 o
30 TepMe «Hony%r?ne aMMHuaKa Crp.%4 bubmmoreia LIOK
. ’ https://m.edso0.ru/00adf180
U3YYCHUE €T0 CBOWCTBY
26.12.24  A3zoTHas KHCIOTa, €€
31 dusnueckue u xm,\mqecxne §18 bubmmorexa LIOK
. https://m.edso00.ru/00adf306
CBOICTBa
09.01.25 Hcnonb30BaHME HUTPATOB U
COJICH aMMOHHS B KA4ECTBE
32 MHUHEpaAJIbHBIX YI00pEHUH. §18 bubmuoteka [JOK

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIlei cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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14.01.25 ®ochop. Oxcun dochopa (V)
33 u docdopHas KUCIOTa, §19 bubnmoreka [JOK
(bu3ryecKre 1 XUMUYECKHE https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTyYCHHE
16.01.25 Hcnonp3oBanue hochaTos B
34 Ka4eCTBE MUHEPAIbHBIX §19 bubmmoreka [IOK
yIo0peHui. 3arpsi3HeHe https://m.edsoo.ru/00adfc20
MPUPOHON cpenbl pochaTamu
21.01.25 VYraepox, pacupocTpaHeHHE B
35 Hpnpf)/:[g EI/ISI/IE)ICCKII)/IG u §20 Brbmorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
23.01.25  Oxcugsl yriepoja, ux
W3WYECKHE U XUMHUECKHE
36 E)BOﬁCTBa. DKOJIOTHYECKHE §21 bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuoMm yriepoaa (1V)
37 28.01.25 VrosbHas KACIOTA U €€ COJn §21 bubnmorexa LIOK
https://m.edso00.ru/00ae006¢
30.01.25 IlIpaktuueckas padota Ne 4 1o
38 teme "[lonydyeHne yriekucnoro Crp.115 bubnuoreka [JOK
raza. KauectBeHHast peakiusi ' https://m.edso0.ru/00ae027e
Ha kapOoHaT-noH"
04.02.25 TlepBoHaYaILHBIC TIOHITHS 00
39 OpfaHquCKHX BEIIECTBAX KaK §22-23 bubmorexa HOK
https://m.edso0o.ru/00ae054e
0 COeIMHEHUSX Yriepoaa
06.02.25 . bubmmoreka [IOK
40 Kpentrii i ero coeureis 324-25 https://m.edso00.ru/00ae080a
11.02.25 TIlpaktuueckas pabota Ne 5.
41 Peienne skciepuMeEHTAIBHBIX 3apaHue B bubmuoreka [JOK
3aja4 1o TeMe «BaxkHeiinme TeTpaau https://m.edsoo.ru/00ae0bf2
HEMETAJUTBI U X COCTUHCHHS
13.02.25 KourponbHas padorta Ne3 mo
42 TeMe I<)<Ba>1<Hel71pLuHe HEMETAJLIbI §10-25 Bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
U UX COCTUHEHUS
18.02.25  OOmas xapaKTepucTHKa
XUMHUYECKHX DJIEMEHTOB —
MeTalIoB. MeTamudeckas BuGmorexa LOK
43 CBSI3b U METaJNINYECKast §28

KpUCTAJUIMYECKasl PEeIIETKA.
®dusnyeckue CBONCTBA
METAJIJIOB

https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

20.02.25

XUMHYECKHE CBOMCTBA

44 METAJLJIOB. §29 bu6nuoreka [IOK
DJICKTPOXUMHYUCCKUH Psjl https://m.edso00.ru/00ae1156
HaIPSOKEHUH METAJIIOB
25.02.25 OOmme crocoObl NOTYyYSHUS
MeTaiioB. CIjIaBhl.
45 Boluncnenus o ypaBHEHUAM §29.36 bubmmoreka [IOK
XUMHYECKHMX PEaKIUii, eClIu ’ https://m.edso0.ru/00ae1156
OJIMH U3 PEarcHTOB COJICPIKHUT
PUMECH
46 27.02.25 [ToHsTHE O KOPPO3UH METAILIIOB §35 bubmmorexa LOK
https://m.edso00.ru/00ae1278
04.03.25 bubmuorexa [JOK
47 [lenorrie meTanet 330 https://m.edsoo.ru/00ae14b2
48 06.03.25  Oxcuzbl ¥ TUIPOKCUIBI HATPUS §30 bu6nuoreka [IOK
U KaJus https://m.edsoo.ru/00ae14b2
49 11.03.25 Illemo4Ho3eMeNbHBIC METAILIBI §31 bubnuotexa [HOK
— KaJIBIIUH ¥ MarHui https://m.edsoo.ru/00ae15e8
50 13.03.25 Baxueliniie coeIUHEHUS §31 bu6nuoreka [IOK
KaJIbIIHs https://m.edsoo.ru/00ae15e8
51 18.03.25 O60ﬁIEIeHHe U CUCTEMATHU3aLUS §28-31
3HAHUHI
59 20.03.25  JKE&cTkoCTh BOJBI M CITOCOOBI €€ §32 bubmmoreka [JOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
03.04.25 IIpaktuueckas padora Ne 6 o
53 TGII)VIG ”)KéCTKOCI;L BOJIBI U Crtp.166 bubmorexa HOK
_, " https://m.edsoo.ru/00aelae8
METOJTBI €€ YCTPaHCHHUS
08.04.25 . bu6nuoreka [IOK
>4 Admomuiit 333 https://m.edso0.ru/00aelc64
55 10.04.25 AmdoTtepHbIe CBOMCTBA OKCHIA §33 bu6muoreka [JOK
Y THJIPOKCH]IA https://m.edso0o.ru/00aelc64
15.04.25 bu6nuoreka [IOK
56 Keseso 334 https://m.edso00.ru/00ae1d86
57 17.04.25  Oxcuabl, THAPOKCUIBI U COH §34 bu6nuoreka [IOK
xene3a (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 22.04.25 O606HjeHHe A CUCTEMAaTHU3ALIs §33-34
3HAHHI
24.04.25 Ilpaktuueckas pabota Ne 7.
59 Pemienune sxcnepuMeHTAIbHBIX Crp.177 bubnuotexa [JOK

3a7a4 mo teMe «BaxkHeime
METAJUIBI U UX COSTUHEHUS

https://m.edso0.ru/00ae3de8
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29.04.25

Boluncnenus no ypaBHEHUAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB JIaH B

60 M30BITKE U COICPKUT 3adate o bubmorexa [IOK
TeTpagu https://m.edso00.ru/00ae1750
npuMecH. Beraucienus
MacCOBOH J0JIU BBIXOJa
MPOJYKTA PEaKIuU
61 06.05.25 O606IEIGHI/IG A CUCTEMATU3aLMs §28-36
3HAHHI
13.05.25  KownTtposbsHas padota Ne4 o
62 TeMe «BakHelIe MeTaluibl 1 §28-36
UX COCIUHCHUS
15.05.25  BemecrBa u MaTepHalibl B
63 HO]leGHHeBHOfI )KI/II)SHI/I §39 bubmmorexa LIOK
https://m.edso0.ru/00ae3f50
YeJI0OBeKa
64 20.05.25 Xwumuyeckoe 3arpsi3HCHHE §37 bubnmnoreka HOK
OKPYXKaroIIel Cpe/ibl https://m.edso0.ru/00ae4270
65 22.05.25 Poab XMMHHU B PEHICHUU §38 bubnnorexka HOK

HKOJIOTHYECKUX MPOOIIeM

https://m.edso0.ru/00ae4270

OBIIEE KOJIMYECTBO YACOB I10
I[MPOI'PAMME: 65
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

I'abpuensa O.C. OctpoymoB W.I. CmagkoB C.A. Xumusa. 9 ximacc. Y4eOHUK.
«[Ipoceemenuey, 2019-2021.

METOANMYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1.T'abpuensa O.C. Ypoku xumuu B 9 knacce: Ku. mis yuurens. — M.: TIpocsemnienue,
2019.

2.CeepmiioBa H.JI. Xumus. Jkcnpecc-auarnoctuka.—M.: Dk3amen,2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

http://www.alhimik.ru
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http://c-books.narod.ru
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