MMHUCTEPCTBO ITPOCBEIIEHNS POCCUNCKOU ®EJIEPALIMU
MunucrepcTBO 00111er0 U npodeccuoHanbHOro oopazoBanusi PoctoBckoit obmactu
VYnpasnenue obpazoanus PoctoBa-Ha-JloHy

MAOY «JIumeit Ne 11»

«Paccmompenoy «Coznacoeano» «Ymeepocoeno»
Ha 3aceganuu MO Ha 3acenannu HMC | upextop MAOY «JIuneii Nel 1»
ITporokon Ne 1 [TpoTokon Ne 1 [Toraryesa B.O.
or 12.08.2024 ot 27.08.2024 [Tpukas Ne 445 ot 31.08.2024
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Yunrensn: I'appuiiosa C.I1.
Kaace: 8 B
KoauvecTBO 4acoB, 3a KOTOpoe peanusyercs paboyast mporpamma: 65 4acos.
3aron 1 yeTBepTh | 2 yeTBEPTH | 3 UeTBEPTH | 4 UETBEPTH Bcero
Bcero 16 15 21 13 65
KoHntposbHbie 0 1 2 1 4
paboThI
[TpakTaeckue 2 2 2 0 6
paboTHI
[TpoekTsl - - - - 0

PoctoBs-Ha-/lony

2024 — 2025 yueOHblii roj




HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa mo XMMHM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsi COCTaBJI€HA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIEro
obpazoBanus, mnpexnctaBieHHbIx B OI'OC OOO, a Taxke Ha OCHOBEe (enepanbHON paboueit
MPOrpaMMbl BOCHHUTAHMSI U C YYETOM KOHIIENLWHU IMpEnojaBaHus y4eOHOro mpeaMera «XuUMHUS» B
oOpasoBarenbHBIX opranu3anusax Poccutickont denepammm.

Pabouas nporpamma no xumuu a1 8 «B» cocTaBiieHa HA OCHOBeE CIIEAYIONINX JTOKYMEHTOB:

o @ecnepanpHbiii 3ak0H oT 29.12.2012 Ne 273-®3 «O6 ob6pa3zoBanun B Poccuiickoit
Qenepauun» ¢ y4€TOM H3MEHEHUM, BHeCEHHBIX [Ipukazom MuHnpocsemeHus oOT
31.07.2020 Ne 304 (B pemakiuu oT 25.12.2023 No 685-D3).

e Ob6nactHoii 3akoH «O0 obpazoBanuu B PocroBckoit obmacti» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

e [Ipuka3 Munnpocsemenus «O0 yrBepxaeHuu [lopsiika opraHuzani U OCYIIECTBICHUS
00pa3oBaTeNbHON /EATEeIbHOCTH MO OCHOBHBIM 00I1€00pa30oBaTeNbHBIM MPOTpaMMaM —
o0pa3oBaTeNbHBIM MPOrpaMMaM HAYAIBHOTO OOIIEr0, OCHOBHOTO OOIIETO M CPEIHETO
obmero obpazoBanus» ot 22.03.2021 Ne 115 (B penakiuu IIpukazoB MuHIpOCBEIICHHS
Poccum ot 11.02.2022 Ne 69, ot 07.10.2022 Ne888).

e [Ipuka3 MunucrepctBa mnpoceuieHuss P® ot 21.09.2022 Ne 858 «O06 yTBepkIeHUU
denepanbHOro mnepeuHs y4eOHUKOB, AOMYIIEHHBIX K HCIIOJNB30BAHUIO TPU peallu3aluu
MMEIOIIMX TOCYAAPCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTEeNbHBIX MPOrpaMM HAYalbHOTO
o0miero, OCHOBHOTO 0O0Iero, cpeaHero oOmEero o0pa3oBaHUA OpraHU3AIMIMH,
OCYIIECTBISIONIMMU 00pPa30BaTEIBbHYIO IEATEILHOCTh U YCTAHOBJICHUS TIPEAETHHOTO CPOKa
WCIOJIb30BaHUsl HMCKIIOYEHHBIX Y4eOHHUKOBY» C H3MEHEHUSMHU, BHECEHHBIMHU IPUKA3aMHU
MunucrepctBa mpocBemenusi  Poccuwiickoit  @emepanmu ot 23.07.2023 Ne556
(3apeructpupoBan MunucrepctBoMm tocturuu PO 28.07.2023 Ne74502), ot 21.02.2024
Nel19 (3aperucrpupoBan MunucrepctBoM toctunuun PO 22.03.2024 Ne 77603) u
21.05.2024 Ne347 (3apeructpuporan MunuctepctBoM rocturmu PO 21.06.2024 No 78626).

e [Ipuka3 MunuctepcrBa mpocsemenuss PO or 18.07.2024 Ne 499 «O6 yTBepKaeHUU
(benepanbHOTO TEpeyHs] JJIEKTPOHHBIX 00pa30BAaTENbHBIX PECYpPCOB, MOMYIIEHHBIX K
UCIONIb30BAaHUIO TPH  peamu3allid  HUMEIOIIMX TOCYAapCTBEHHYIO  aKKPEAUTAIUIO
00pa3oBaTeNbHBIX MTPOrPaMM HAYaJILHOTO OOIIET0, OCHOBHOTO OOIIETo, CPEIHETO OOIIEro
o0pa3oBaHU.

e [lpukaz Munnpocsemenns Poccun or 31.05.2021 Ne 287 «OO6 yTBepX,aeHUU
(dbenepalIbHOTO TOCYAApPCTBEHHOTO O0O0pa30BaTENIBHOTO CTaHJapTa OCHOBHOTO OOIIETro
o0pa3oBaHUs .

e [Ipuka3 Munmnpocemenusi Poccun ot 18.05.2023 Ne 370 «O06 yTBep)kacHUM (eaepaTbHOR
00pa3oBaTeNbHON MPOTPaMMBbl OCHOBHOTO OOIIEr0 OOpa3oBaHHS» C M3MEHEHUSMH OT 1
despanst 2024 . Ne 62 u 19 mapra 2024 1. Ne 171.

e Meroandyeckne pexomeHmanuu —«CucTeMa  OIEHKH  JOCTH)KEHUH  TUIAHHPYEMBIX
MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS yueOHOTO mpeameta « Xumus» (2023).

Konnenmust mperonaBanust  ydeOHOro mpenmera «XuMHS» B 00pa3oBaTENbHBIX
opranuzaiusax PO, peanusyromux oCHOBHbIE 001Ie00pa3oBaTeNbHbIe TporpaMmMsbl. [IpuHsT
3.12.2019r NeITK-4 BH.

o ®depaepanbHas paboyas mporpamma BOCIHUTaHUs i 0011e00pa30BaTENbHBIX OpTaHH3aIHiA
(omoOpena perieHneM QeaepalbHOTO y4eOHO-METOAUYECKOTO OOBEAMHEHUS MO 00IIeMy
o0pasoBaHuio, MPOTOKO OT 23 mroHs 2022 1. Ne 3/22).



e Ilocranosienue I'maBHOroO rocynapCcTBEHHOro caHurapHoro Bpada Poccuiickont denepanuun
or 28.09.2020 r. Ne 28 "OO6 yrBepkaenun canutapHbix npasun CIT 2.4, 3648-20
"CaHUTapHO-3IHJIEMUOJIOTHYECKUE TPEOOBAHUS K OpraHM3allsiM BOCIMTAHUS U OOydeHMH,
OT/bIXA U 03/I0POBJICHUS JETEN U MOJIOAEKH " (3aperucTpupoBaH MUHHUCTEPCTBOM FOCTULIMU
P® 18.12.2020 Ne 61573).

e Jlocranosienue I'maBHOroO rocynapcTBeHHOro canurapHoro Bpada Poccuiickont denepannu
ot 28.01.2021 Ne2 «O6 yrBepxknennu CanlluH 1.2.3685-21 «['uruenndeckue HOPMATHBBI U
TpeboBaHUs K o0ecrieueHr0 6€30MacHOCTH U (MiTK) O€3BPEIHOCTH JIJIs YeIOoBeKa (DaKTOPOB
cpenbl oOuTanus» ¢ u3MeHenusimu ot 30.12.2022.

e OcHoBHas o0pa3oBareiabHas MporpaMmma OCHOBHOTI'O 00Iero o0pa3oBaHusl, yTBEPKAEHHAS
npukazom aupexropa ot 31.08.2024 No 444

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

e Jlomoxxenue o paboueii mporpamme MAOY «Jluneir Ne 11», yrBepx)aEHHOE NMPUKA30M
nupekropa ot 20.08.2024 Ne 380.

o Kanennapueiii yuebusiii rpapuk MAOY «Jluneit Ne 11» nHa 2024-2025 yueOHblil rof,
YTBEPKIEHHBIN NTprKa3oM aupekropa oT 29.08.2024 Ne 418.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «Xumus»

3HaHUE XMMHHU CIY)KHT OCHOBOH IUIsi (DOPMHUPOBAHHSI MHUPOBO33PEHHUSI OOYHYAIOLIETOCS, €To
IPEJCTaBICHUNA O MaTepUaIbHOM €IMHCTBE MHPA, BAXHYIO POJIb UIpaloT (OpMHUpPYEMble XUMHEH
IIPEJCTABICHUS O B3aUMOIIPEBPAIICHUSAX SHEPrUM M 00 SBOJIIOLMHU BEIIECTB B MPHUPOJE, O MYTAX
pelieHns rodaabHbIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SJHEPTETUYECKOMH,
MUIIEBON U IKOJIOTUYECKOW O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3yuenune xumuu:

CMOCOOCTBYET pealM3allMd BO3MOXKHOCTEH Ul CaMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYphI
JMYHOCTH, €€ o0111eH 1 QYHKIMOHATBHON IrPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH OOyyaroumumxcs,
HaBBIKOB MX CaMOCTOSATENBbHOM y4eOHOW NeATeNIbHOCTH, SKCIEPUMEHTANBHBIX U HCCIEI0BATENbCKUX
yMeHUH, He0OXOAUMBIX KaK B MIOBCEIHEBHON )KM3HHU, TaK U B IPO(PECCHOHATBHOM JIeSTEbHOCTH;

3HAKOMHUT CO ClieNu(UKON HaydHOTO MBIIIJIEHMS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa Ha
€IMHCTBO MPUPOJBI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TalloM B (DOPMHpPOBAHHM €CTECTBEHHO-
Hay4YHOH IpaMOTHOCTH 00yYaroIuXcs;

CocoOCTBYeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOe 00pa30BaHue 00yJaromnXCsl.

JlanHble HampaBieHUsT B OOy4YeHHHM XUMHH oOOecrneunBaloTcs creuuukond coaeprkaHus
y4eOHOro mpeaMeTa, KOTOPbIM SBISETCS MEeAarorMyeckd aJanTHPOBAaHHBIM OTpakeHHeM O0a30BOH
HayKH XMMUHU Ha ONPENENEHHOM dTarle €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOrO 00mIero oOpa3oBaHHs OpPHUEHTHPOBAaH Ha OCBOCHHE
OOy4arolMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHATHM XWMHUHU, OCHOB HEOPraHUYECKON XHMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUH.

CtpykTypa cozepKaHusl IporpaMMbl 10 XUMHUH c(hOpPMUpPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0/1a
Kk e€ u3ydyeHuro. CopaepkaHMe CKIAJbIBA€TCSI U3 CHCTEMbl MOHATHM O XHMHUYECKOM DJIEMEHTE U
BEIIECTBE U CUCTEMbI MOHATUH 0 XUMHYECKON peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbI



[0 NPUHLMILY IMOCIEIOBAaTEIIBHOTO Pa3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX IIPEICTaBICHHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHMs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— y4€HUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MPE/ICTaBJICHUH 00 AJIEKTPOIUTUYECKOM JUCCOLMALIMU BELECTB B PaCTBOpaXx.

Teopernueckne 3HaHMS PpacCMaTPUBAIOTCS HA OCHOBE OMIIMPUYECKM IOJIYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BHBAIOTCA IOCIEAOBATEIBHO OT OJHOIO YPOBHS K APYIOMY, BBIIOJHSS
¢GyHKIMN OOBSCHEHHS W TPOTHO3HUPOBAHUS CBOMCTB, CTPOCHUS W BO3MOXKHOCTEH MPAKTHYECKOTO
IIPUMEHEHHUS U NTOJTYYEHUS U3y4aeMBbIX BEILECTB.

OcBoeHue porpamMmbl 0 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO NTPEICTABICHHUS O XUMUYECKOM
COCTABJIAIONICH HAyYHOW KapTHHBI MHUpA B JIOTUKE €€ CUCTEMHON MPUPOJbI, IEHHOCTHOI'O OTHOLIECHUS
K HAy4YHOMY 3HAHMIO U METOJaM IIO3HAaHMs B HayKe. V3ydeHHe XMMUU IIPOUCXOAUT C IIPUBICYCHUEM
3HaHUI U3 paHee U3yUYeHHBIX YUeOHBIX MpeamMeToB: «OKpyKarommii Mup», «buosnorus. 5—7 Kiacce» u
«Dusuka. 7 Kiacey.

[Ipy u3yyeHMH XMMUHU MPOUCXOAUT (OPMHUPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTUYECKOHN IEATEIFHOCTH YelIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHI. 3a/aya y4eOHOro MmpeaMera COCTOMT B (POPMUPOBAHUH CHCTEMBI
XUMHUYECKUX 3HAaHUH — BaKHEWIIMX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKHUX IOJIOKEHHH,
JOCTYIHBIX 0000IEHNI MHUPOBO33PEHUECKOTO XapaKTepa, si3blka HAyKH, B NPUOOLICHUH K HAayYHBIM
METOAaM TO3HAHMS TMPU M3YYCHHH BEIIECTB M XUMHUYECKUX pPEaKiuii, B JOPMUPOBAHUU U PA3BUTUHU
MO3HABATEIBHBIX YMEHHUH U MX IPUMEHEHNH B YI€OHO-TI03HABATEILHON U Y4eOHO-UCCIIeI0BATEIbCKON
JesITeIbHOCTH, OCBOCHUH MPaBUII O€30I1aCHOI0 00pallleHus C BEIIECTBAMH B [TIOBCETHEBHOM JKU3HU.

HEJIM U3YUYEHUA YYEBHOI'O ITPEIMETA « XUMMWUSA»

[Ipy u3ydyeHMH XUMUU Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUS Ba)KHOE 3HAUYECHUE
MPUOOPETN TaKUe 1IEH, Kak:

— (GOpMHpOBaHUE HHTEJICKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K C€amMo0Opa30BaHUIO,
COTPY/IHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO PELICHUH, CIIOCOOHOM aanTupoBaTbcs K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HalpaBJIEHHOCTb OOy4YeHHMs Ha CHCTEMaTHYecKoe MpuoOlieHHe oO0ydaromuxcs K
CaMOCTOSITEJIbHOM TO3HABATEIbHOW N€ATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (POPMUPYIOLUIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMMUU;

— obecrieyeHue YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHHI0 OOy4yarolMMHUCS — OIBbITa
pa3HOOOpa3HOW NeATENbHOCTH, IIO3HAHMSI M CAMOIIO3HAHHWSA, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUECHUE JJIs PA3IMYHBIX BUIOB JESITENbHOCTH;

— ¢opmupoBanue o01el GyHKIMOHATBHONW U €CTeCTBEHHO-HAyYHOU I'PaMOTHOCTH, B TOM YHUCIIE
YMEHUI OOBSACHATH W OLEHHUBATh SBJICHUS OKPYXAIOIIEro MHpa, HUCHOJNb3ys 3HAHHUS U OIIBIT,
MOJTyYeHHBIE NPU U3YYEHUH XUMHHM, IPUMEHATh UX MPU pelleHUuH Mpo0IeM B MOBCEIHEBHON KU3HU U
TPYZIOBOM AESATEIBHOCTH;

— (dopmupoBaHue y oOy4arouMxcs T'yYMaHHUCTUYECKUX OTHOIICHUN, MOHUMaHHs IEHHOCTH
XUMHAYECKUX 3HAHUM JUTSl BBIPAOOTKH SKOJIOTHYECKH 11€J1IeCO00pa3HOro MOBeIEHHsI B ObITY M TPYJOBOM
JEATENBHOCTH B LIESX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOLIEH IPUPOJHON CPEIbI;



— pa3BHTHE MOTHBAIMH K O0YYCHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHHS OOIICYETIOBEUECKIX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGWIsS U
HAIMpPaBIEHHOCTH JAJILHEHIIIETO O0YUICHHSI.

OGH_IGC YHuCJIO YacCoOB, OTBCI[éHHBIX IJi1 U3YUCHUA XHUMHUH Ha YPOBHC OCHOBHOTO 06H.[CI‘O
oOpa3zoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

MECTO YYEBHOI'O IPEIMETA «XUMHUS» B YHEBHOM IIVIAHE

B cootrBerctBun ¢ o0HOBIEHHBIM PI'OC OOO yueOHBIA mnpeamMeT «XHUMHS» BXOIUT B
npeaIMeTHyI0 001acTh «EcTecTBeHHO-HayUHbIE TPEAMEThI» U SABISETCS 005S3aTeNbHBIM JIJISI U3YUCHHUS.
OO11ee yncI0 YacoB, OTBEICHHBIX HA U3yUEHUE TIpeaMeTa « XUMUs» COCTaBiseT B 8 kiacce 68 yacos (
2 qaca B HEJIETIIO).

B 8 xmacce «B» B paMmkax OpraHu3aluil KOHTPOJIA 3a peau3aleil MporpaMmbl HCIIOJIb3YIOTCS
CIIEAYIOIINE BUIBI MIHCbMEHHBIX PaboT: KOHTPOJIbHAs pabora (4), mpakTuueckas padora (6),

VY4eOHas mporpaMma paccuuTaHa Ha 68 yacos.

PaGouas mporpamma mo kypcy «Xumus» B 8 kiacce «B» cocraBieHa B COOTBETCTBUHU C YUEOHBIM
IUTAHOM, KaJICHIApHBIM Y4YeOHBIM Tpa)MKOM M pacnucaHueM ydeOHbIX 3aHsaTuii Ha 2024-2025
yueOHBIN TOJ U peajin3dyeTcs 3a 65 yacoB. CokpallleHre KOJMYeCcTBa 4acoB Ha 3 4yac MPOBEACHO 3a
cyeT 3-X 4YacoB pPE3EpBHOI0 BPEMEHHU.

[Mpopmuaumym — 1 yac «Xumudeckoe mpousBoacTBO. IIpodeccun pabOTHUKOB XUMHYECKOTO
IIPOM3BOJICTBA» BKIIIOUEH B ypok Ne26 u BbieneH B KTII kypcusom.

COAEPKXAHUE YYEBHOTI O IPEIMETA «XUMMHUS»

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATHUSA

IIpeamer xumun. Poib XUMUM B KU3HU 4ellOBeKa. XUMUsS B CUCTEME HayK. Tena v BellecTsa.
®dusnyeckue cBONCTBA BEIIECTB. ArperatHoe coctosiuie BeuecTs. [loHsATHE 0 MeTOjaX MO3HAHUS B
xuMuu. Yuctele BemecTBa U cMmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMUYeCKHUe 371eMeHTbl. CHMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BeniecTB. OTHOCHUTENBHAS aTOMHAas Macca. OTHOCHTEIbHAs MOJIEKYJIsIpHas Macca. MaccoBas nois
XUMHUYECKOT0 JIEMEHTA B COCIMHEHHH.

Konnuectso BemecTBa. Mons. MosnsspHas macca. B3auMocBsA3b KOJIMYECTBA, MAaCChl U YHUCIIa
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rsl mo opMysiaM XMMHUUECKUX COECIUHEHHH.

duznyeckne 1 XMMHUYECKHE BJICHUS. XUMHUECKasl peakius U e€ MpU3HaKku. 3aKOH COXpPaHEHUs

MAaccChI BelecTB. XUMHUYECKHe ypaBHeHUs. Kitaccudukamnmss XuMU9IecKux peakiuii (CoeTnHeHus,
pa3noKeHus, 3aMeIleHus, OOMEHa).

Xumuueckuu 5KCnepumenm:

3HAKOMCTBO C XUMUYECKOW MOCY/A0H, MpaBuUiaMH padoThl B 1ab0paTopuu U mpuéMaMu oOpaIieHus ¢
1a00paTOpPHBIM 000pyIOBaHHEM, U3YUEHUE U ONHCaHUe (PU3MUECKUX CBOWCTB 00pa3LOB
HEOPTraHUYECKHUX BEIIECTB, HaOM0IeHNe (PU3NIECKUX (TUIaBJIEHUE BOCKA, TAsTHUE JIbJIa, pACTUpPaHNE
caxapa B CTYIKe, KUIIEHUE U KOHJICHCALUs BOJIbI) U XMMUYECKHUX (TOPEHUE CBEYH, TPOKATNBAHHE
MEIHON MPOBOJIOKH, B3aUMO/IEHCTBHE MeJa C KUCIIOTO) SIBJIEHUH, HaOII0IeHNE U OIIMCaHUE
MIPU3HAKOB NPOTEKAHUS XUMUUECKUX peakImii (pa3iokeHne caxapa, B3auMOIeHCTBIE CEPHOM
KHCJIOTHI C XJIOpUJIOM Oapusi, pazioxeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoelicTBre
xenesza ¢ pactBopoM conu meau (1), n3ydenue crnoco6oB pazaeneHus: cMecei (C MOMOIIbI0 MAarHMTa,



¢ubTpOBaHKE, BRIIAPUBAHUE, TUCTUIUIALM, XpoMaTorpadus), IpOBEACHUE OUUCTKU ITOBAPEHHON
COJIH, HaOJIIOICHHUE U ONMCAHUE PE3YIbTATOB MPOBEACHHUS ONBITA, MILTIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUs MACChl, CO3/IaHNE MOJIENEH MOJIEKYJ (IIApPOCTEPHKHEBBIX ).

Basxueiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Boznyx — cMmech razos. Coctas Bo3ayxa. Kucnoposa — anemeHT u poctoe BemecTBo. Haxoxnenue
KHCIIOpO/ia B Ipupoie, GU3NYECKUe U XUMUYECKHE CBOMCTBA (peakuuu roperust). OKCHIbI.
[Tpumenenue kucnopoaa. CrocoObl HOTYUYEHHUSI KUCIOPO/Ia B TaOOPAaTOPHH U TPOMBIIIIIICHHOCTH.
Kpyrosoport kucnopoaa B npupojae. O30H — ajlIoTponHast MOAU(PHUKAIUS KUCIOpoa. 8

TernoBoit 3¢ (hexT XUMHUUECKOH peakluy, TEePMOXUMUYECKUE YPABHEHUS, 9K30- U SHAOTEPMUUECKUE
peakuuu. TormBo: yroib U MeTaH. 3arpsi3HEHUE BO3/1yXa, yCUJICHHE TapHUKOBOro 3ddekTa,
paspylIeHre 030HOBOIO CIIOsL.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxaenue Bogopoa B mpupojie, pu3ndeckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI oTydeHus. KucnoTel u comnu.

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBorcTBa BOAbl. Boga kak pactBopureinb. PacTBopel. HachllieHHBIE M HEHACHILLICHHBIE
pacTBopbl. PacTBOpUMOCTH BelecTB B Bojie. MaccoBasi 107151 BEIECTBA B pacTBOpe. XUMHUYECKUE
cBoiicTBa Bobl. OcHOBaHUs. Posib pacTBOPOB B IPUPOAE U B XKU3HU ueioBeka. KpyroBopot Bojb! B
pupojie. 3arpsi3HeHHE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOAHBIX BOJI.

Knaccudukanus sneopranndeckux coenquuennid. Oxcuapl. Knaccuduxanus oKcuoB:
coneoOpasymoiire (OCHOBHBIC, KUCIOTHBIE, aM(bOTepHBIE) U HecoseoOpasytome. Homenknarypa
oKkcu0B. U3nyecKne U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcnoBanus. Knaccudukaiins ocHOBaHUHN: MIETOYN U HEPACTBOPUMBIE OCHOBaHUsA. HoMmeHkaTypa
OCHOBaHMH. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loirydyeHne oCHOBaHUH.

Kucnotsl. Knaccudukamnus kucnor. Homenknarypa kucnor. @u3ndeckie U XUMHUYECKHUE CBOICTBA
kucnot. P aktuBHoctn metaiuioB H.H. bekerosa. [loiryuenue kucior.

Comu. Homenknatypa coseil. @u3znueckre 1 XuMU4Yeckue cBoiictBa coseil. [lomyuenue coneil.
I'eneTnueckas cBsI3b MEXKIYy KJIaCCAMH HEOPraHUYECKUX COECITMHEHUM.

Xumuueckuii 5Kcnepumenm:

KaueCTBEHHOE OTpeeNieHUe COJepKaHUsI KUCIOPO/a B BO3AyXe, IOy4yeHue, cCoOupaHue,
pacrno3HaBaHHe U U3YUYEHHUE CBOICTB KUCIOPOa, HA0JI0IeHNE B3aUMOICHCTBHS BEILIECTB C
KHUCJIOPOAOM M YCIIOBHSI BOSHUKHOBEHUS U MTPEKpallleHusi ropeHus (moxkapa), 03HaKOMJIEHHUE €
oOpa3amMu OKCHJIOB M OITMCaHHE UX CBOWCTB, OJyYEHUE, COOMpaHue, paclio3HaBaHUE U U3Y4YEeHUE
CBOMCTB BOJIOpOia (ropeHue), B3aumojieiicreue Bojoposa ¢ okcugoM menu (II) (BozmoxxHO
WCIIOIH30BaHNUE BUIEOMATEPHAIIOB), HAOIIOACHIE 00Pa3Il0B BEIIECTB KOJUYECTBOM | MOJIb,
UcclieIoBaHHE 0COOEHHOCTEH pacTBOPEHUS BEIECTB C PA3JINYHOIN pacCTBOPUMOCTBIO, IPUTOTOBJIEHHE
pacTBOPOB C OMpPEAETEHHON MaCCOBOM J0JIEN pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHICTBUE BOJBI C
MeTajulaMH (HaTpueM U KajibliieM) (BO3MOXHO MCII0JIb30BaHUE BUJIEOMATEPHAIIOB), HCCIIEJOBAHUE
00pa310B HEOPraHUYECKUX BEUIECTB PAa3IMYHbIX KJIACCOB, HA0JI0/IEHNE U3MEHEHUS! OKPACKH
MH/IMKATOPOB B PacTBOpaxX KUCJIOT U LIeJo4el, n3ydeHue B3aumoeiictsus okcuaa meau (1) ¢
pPacTBOPOM CEPHOM KUCIIOTHI, KHCIOT C METAJUIAMH, PEAKIUI HEUTpAIN3ALUH, [I0Jy4YEHUE
HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHNE OJTHOTO METajllIa APYTUM U3 pacTBOpa COJIM, PELLIEHUE
JKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxHenme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN.
Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema xumuyeckux djiemenTos /.M. Menaeieena.
Crtpoenue atomoB. XuMu4eckas c¢Bs3b. OKHUCIUTEIBHO - BOCCTAHOBHUTEJIbHbIC PEAKIIUT
[lepBble MOMBITKYN KJIACCH(PHUKAIIMNA XUMUYECKUX J1eMEHTOB. [IoHATHE O IpymnIax CXOIHbBIX JIEMEHTOB
(1Ie10YHbIE U MIET0YHO3EMENbHbIE METaJLIbl, TaJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE
00pa3ytoT aM(OoTepHBIE OKCUIBI U THIPOKCUIBI.

[Iepnonnueckuit 3akoH. [lepnonnueckas cucrema xumuaeckux 3nmeMenToB 1.1, Menneneesa.
KopoTtkonepuoanas u juHHonepuoanas gopmsl [leproanueckoi cicTeMbl XUMUYECKHUX 3JIEMEHTOB
J.N. Menneneesa. [lepuoasl u rpynmbl. @U3HYECKHU CMBICH MOPSAIKOBOIO HOMEPA, HOMEPOB MEPHOIA
U TPYIIIBI 3JIEMEHTA.



Crpoenue atomoB. CocTaB aTOMHBIX saep. M3oTomnbl. DiaekTponbl. CTpoeHHE JIEKTPOHHBIX 000I0YeK
aToMOB MepBbIX 20 xumuyeckux 3meMmeHToB [lepuoanueckoit cuctemsl [[.1. MeHneneena.
XapakTepUCTUKa XMMUYECKOr'0 3JIEMEHTA 110 €r0 nosiokeHuto B [lepuoauueckoit cucreme JI. 1.
Menpeneesna.

3aKOHOMEPHOCTH U3MEHEHUS paJlyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJTMYECKUX CBOMCTB I10 TPYIIaM U MEePUOJIaM.

3nauenue Ilepuonnueckoro 3akoHa u [leproauueckoil CUCTEMBI 3JIEMEHTOB JUIsl PA3BUTHSI HAYKHU U
npaktuku. .M. MenneneeB — yu€HbIi ¥ TpakIaHUH.

Xumnueckas cBs3b. KoBaneHnTHas (MoJisipHasi U HETOJSIpHAsi) CBSI3b. DJIEKTPOOTPUIIATEIbHOCTh
XUMHUYECKUX 3JIeMEHTOB. FlOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHbBIE peakluu. [Iporeccs! okucienus u
BOCCTaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii 5Kcnepumenm:

u3ydeHue o0pa3loB BEIIECTB METAIJIOB U HEMETAILJIOB, B3aUMOJICHCTBUE THAPOKCHIA LIMHKA C
pacTBOpamMH KUCJIOT U LIEJI0YEN, IPOBEAEHUE ONBITOB, MIUTFOCTPUPYIOLIUX IPUMEPBI OKUCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKuil (TOpeHue, peakuu pa3ioKeHUs, COSTUHEHHS).

Mesicnpeomemnvle cesasu

Peanuzanust MeXnpeaAMETHBIX CBSA3EH MPH U3yYEHUN XUMHUU B 8 KIJIACCE OCYIIECTBISIETCS Yepes
HCI0JIb30BaHUE KaK 00X €CTECTBEHHOHAYUHBIX TOHITHH, TaK U OHATUH, SIBJISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOm1re ecTecTBEHHOHAYYHBIE TIOHATHS: HAYYHBIN (PaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KkiaccupuKalus, NIepuoAUYHOCTb, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, U3MEPEHUE, MOIEIb,
SIBJICHUE.

®dwuszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIIbI, PAIMOaKTUBHOCTbD,
MOJIEKYIIa, JJIEKTPUUYECKUH 3apsijl, BELIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, I'a3,
(bu3nuecKre BeTMUMHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TIaHEeThl, 3BE3/1b1, CONHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOIbI, MTOJIE3HbIE HCKOTIaeMbIe, TOTINBO,

BOJTHBIE PECYPCHI.



IHHJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yabTATHI OCBOSHUS MPOrPaMMBbl OCHOBHOT'O 00IIET0 00pa30BaHUs JOCTUTAIOTCS B
Xojie 00y4eHHsI XUMHUHU B €IMHCTBE y4EOHOM U BOCIIUTATEIbHOMN J1€ATEILHOCTH B COOTBETCTBUU C
TPaJIULUOHHBIMU POCCUMCKMMH COLMOKYIbTYPHBIMU U 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
IPUHATHIMU B 00ILIECTBE IPABUIAMU U HOPMaMHU MTOBEIEHUS U CLIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHSI U COITUATTU3AIIMH 00yUJaIOIIUXCS.

JIMYHOCTHBIE PE3yIbTATHI OTPAXKAIOT TOTOBHOCTh O0YYAIOIMXCS PYKOBOJCTBOBATHCSI CUCTEMOM
MIO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PAaCIIMPEHUE OIbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM
4KCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILEHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HICTOPHYECKOMY U HAYYHOMY HACIIEAMIO,
MOHUMAaHMI 3HAYCHUSI XUMUYECKOI HayKH B KH3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIa/IETh
JOCTOBEPHOI MH(pOPMAIMEH 0 ePeJOBbIX JOCTHKEHUIX U OTKPBITUAX MUPOBOM U OTE€UYECTBEHHOM
XUMHH, 3aUHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOILECTBA;

2) rpaskIaHCKOT0 BOCTIUTAHUSA:

IIPE/ICTAaBICHMSI O COLMATIbHBIX HOPMAaX M MpaBUjIax MEKJINYHOCTHBIX OTHOLIEHUN B KOJJIEKTUBE,
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO 0JIE3HON, Y4eOHO-UCCIIe10BATEIbCKOM,
TBOPUYECKOM U IpYrMX BUJAX JESATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECTHON JEATENIbHOCTH
IIPY BBINOJIHEHUH Y4EOHBIX, I03HABATEIbHBIX 33/]a4, BHIIIOJHEHUN XUMUUECKUX SKCIIEPUMEHTOB,
CO3/IaHHUU y4EOHBIX IT03HABATEIbHBIX 3a/a4, BHIIIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO31aHUU
y4eOHBIX IPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOLIH B IIpOIiecce 3TOH yueOHOi
JeSITEIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHUE U NOCTYIKU CBOUX TOBapUIIEH ¢ MO3ULIUU
HPAaBCTBEHHBIX U ITPABOBBIX HOPM € YYETOM OCO3HAHMUS ITOCJIEICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSA:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIECTBE M XUMUYECKON PEAKIIMH, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO PA3BUTHsI HAYKH M COCTABIIAIOIINE OCHOBY U1l IOHUMAHUS CYILIHOCTH
Hay4YHOH KapTHUHBI MUpa, IPEJCTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS IPUPOJIBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOHOMN CPEIoH, O POJIM XMMHUH B ITO3HAHNH ITUX 3aKOHOMEPHOCTEN;
MI03HaBaTeIbHbIE MOTHBBI, HAIIPaBJIEHHBIE HA MTOJyYEeHHE HOBBIX 3HAHUM [0 XMMUHU, HEOOXOJJUMBbIE IS
00BsICHEHUS HAOII0AAEMBbIX ITPOLIECCOB U SBJIEHUH, I03HABATEIbHON, THPOPMAILIMOHHOMN U
YUTATENIbCKOM KYIbTYpBI, B TOM UHCII€ HABBIKOB CAMOCTOSITEIbHON pabOThl C YU€OHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEACTBAMHU MHPOPMAIIMOHHBIX TEXHOJIOTHH;
MHTEpeC K 00yUYeHHIO U MTO3HAHUIO, JIFO003HATENBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON 1 UCCIIEI0BATENHCKON IEATETHOCTH, K 0CO3HAHHOMY BBHIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupoBaHMSA KYJIbTYPHI 310POBbS:

OCO3HaHHUE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha
3J10pOBBIM 00pa3 *KU3HU, OCO3HAHUE MOCIIEICTBUN 1 HETIPUSATUE BPEIHBIX MPUBbIUEK (YIIOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpeHHUs1), HEOOXOAMMOCTH COOJIIOICHHS TPAaBUI O€30MaCHOCTH MPH
oOpallleHuu ¢ XUMUYECKMH BEIIeCTBaMU B OBITY U PeabHOM KU3HU;

5) TPy10BOr0 BOCIUTAHUA:

MHTEpPEC K MPaKTUUECKOMY U3YUYEHUIO Tpodeccuil U Tpyaa pa3IuyHoOro poja, yBakeHue K Tpyay U
pe3yJibTaTaM TPYIO0BOM JEATEIBHOCTH, B TOM UMCIIE HA OCHOBE NIPUMEHEHUS NPEAMETHBIX 3HAHUN 110
XUMHH, OCO3HAHHBII BBIOOP MHANBUIYaTIbHOU TPACKTOPUH MPOJIOIKEHUS 00pa30BaHUs ¢ yUETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMMUHU, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHo npohecCHOHATBHON IEATETFHOCTH M PA3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCThH K
npoeCCUOHATILHOMN IEATEILHOCTH U Pa3BUTHUS HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJJallTUPOBATHCS B
npodeccroHanbHO cpene;



6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTUYECKH 11e51ecO00pa3HOe OTHOLIEHUE K MPUPO/IE KaK UCTOUHUKY XKU3HU Ha 3eMIle, OCHOBE €&
CYIIECTBOBAaHUS, TOHUMaHUE IICHHOCTH 3J0POBOT0 U 6€301acHOr0 00pa3a KU3HU, OTBETCTBEHHOE
OTHOLLIEHHE K COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 3[10POBbIO, OCO3HAHHE LICHHOCTH
coOIII0ICHHS TTPaBUII 0€30MIaCHOTO MOBECHHS ITPU PadOTE C BEIIECTBAMH, A TAK)KE B CUTYaIUsX,
YIPOXKAIOLIUX 3[J0POBBIO U JKU3HU JIIOJEH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOTydaeMble IPU U3yYCHUU XUMUH, IS pEIICHUs 3a/1a4,
CBSI3aHHBIX C OKpY’Karollel MPUpOAHOI cpesloi, sl MOBBILIEHUS YPOBHS YKOJOTMUECKON KYJIbTYpBHI,
0CO3HAHMA TTI00ATBHOTO XapaKTepa KOJOTMUECKUX MPo0IeM U IMyTel UX pelIeHUs TOCPEICTBOM
METOJ0B XMUMUH, 3KOJIOTUYECKOTO MBIIUIEHUS, YMEHHUS PYKOBOJCTBOBATHCSI UM B II03HABATENIbHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaAMETHBIX pe3yabTaTOB BBLACISAIOT 3HAUUMBIE U (YOPMUPOBAHKSI MUPOBO33PEHUS
o01IeHayYHbIE TOHATHSA (3aKOH, TEOpHUs, IPUHLIUII, TUIIOTE3a, (PaKT, cucTeMa, IPOLECC, SKCIIEPUMEHT U
ApyToe.), KOTOPBIE UCIONB3YIOTCA16

paloThI ¢ yueOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATypOid, JOCTYIHBIMH TEXHUYECKUMHU CPEACTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00yUeHHIO U MTO3HAHUIO, JIFOO03HATENBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON U UCCIIEI0BATEIHLCKON IEATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupoBaHMSA KYJIbTYPHI 310POBb:

OCO3HaHME LIEHHOCTH )KU3HH, OTBETCTBEHHOI'O OTHOLLIEHUSI K CBOEMY 3/10pPOBbIO, YCTAHOBKH Ha
3II0OPOBBII 00pa3 )KU3HU, OCO3HAHUE TTOCIIEACTBUN M HENPHUSATHE BPEIHBIX MPUBBIYEK (yIIOTpeOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KypeHHUs1), HEOOXOAMMOCTH COOJIOCHHS IPAaBUI O€30M1aCHOCTH MPH
00palIeHny ¢ XUMHYECKUMH BEIIECTBAMH B OBITY U PEAIbHOM KHU3HH;

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTUUECKOMY U3yUEHUIO Ipodeccuil ¥ TpyJa pa3IuyHoOro poja, yBaXeHUE K TpyAy U
pe3yiabTaTtaM TPYJOBOIl 1€ TeIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS NIPEIMETHBIX 3HaHUH 110
XUMHH, OCO3HAHHBII BBIOOP MHAMBUIYaJIbHOU TPACKTOPUU MPOJOIKEHUS 00pa30BaHUS C YUETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHo npodecCHOHATBHOM IeATETFHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh
alanTHPOBATHCS B MPO(ecCHOHANBHOI cpee;

6) 3x0/10rMUecKOro BOCIMTAHUSA:

HKOJIOTHYECKH 11e/Iec000pa3HOe OTHOLICHUE K MPUPO/IEe KaK UCTOUHUKY KU3HU Ha 3eMiie, OCHOBE €&
CYLIECTBOBAaHMSI, TOHUMAaHKE LIEHHOCTHU 3/I0pPOBOr0 U Oe30macHOro o0pasa KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3HUECKOMY M MICUXUYECKOMY 3/J0POBbIO, OCO3HAHHUE IIEHHOCTH
coOIroieHUs ITpaBuIl 0€30IacCHOT0 NOBEIEHUS TPU paboTe ¢ BELIECTBAMHU, a TAKXKE B CUTyalHsIX,
YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MTOJyYaeMbl€ MPU U3YUCHUU XUMUU, JJIST PEIICHUS
3a/1a4, CBSI3AHHBIX C OKPYKAIOLIEW NPUPOJHON CPENOM, ISl TOBBILIEHUS YPOBHS
9KOJIOTUYECKOM KYJbTYPbI, OCO3HAHHA TI100aJILHOTO XapaKTepa 3KOJOTHYCCKHUX
po0JIeM U MyTeH WX pelIeHuUs TOCPEICTBOM METOI0B XUMHUH, IKOJIOTHIECKOTO
MBILIJICHUSI, YMEHUSI PyKOBOJICTBOBAThCSI UM B ITO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeMeTHBIX Pe3yIbTaTOB BbIAEISIOT 3HAYMMbIE 711 (POPMUPOBAHUSI MUPOBO33PEHUS
o0IIeHayYHbIe TOHATHSA (3aKOH, TEOpHs, IPUHIIUII, TUIIOTE3a, (pakT, cucTemMa, Ipolecc, SKCIIEPUMEHT U
JPYyTO€.), KOTOPbIE UCIIONB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MTpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUI U3 ATUX MpPeAMETOB (HOPMUPOBATH MPEJICTABICHHE O LIEJTOCTHON HayYHON KapTHHE
MHpa, U YHUBEpCaJIbHbIE YueOHble 1eHCTBUS (I03HaBaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHbIE),



KOTOpBbIE 00eCcneunBaloT GOPMHUPOBAHNE TOTOBHOCTH K CAMOCTOATEILHOMY INITAHUPOBAHUIO U
OCYILECTBJICHUIO YU€OHOH €A TEIbHOCTH.

Ilo3naBaTenbHBIC YHHBepPCcAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

YMEHHUSI UCII0JIb30BaTh MPUEMBI JIOTHUECKOTO MBILUIEHUS IIPY OCBOCHUH 3HAHUMN: PACKPHIBATh CMbICII
XUMUYECKHUX MOHATUH (BBLACIATh UX XapaKTEpHbIEe IPU3HAKH, YCTAHABIUBATh B3aUMOCBS3b C IPYTUMHU
MOHATHUSIMH ), MCTIOJIb30BATh MOHSATHUS JJIs1 OOBSCHEHHS OTJEIBHBIX (PAKTOB U SABICHHIA, BEIOMPATH
OCHOBAHHUS Y KPUTEPUH, YCTAaHABJIMBATh B3aUMOCBS3b C IPYTMMHU HOHATHIMHU), UCIIOJIb30BAaTh OHATHUS
111 OOBSICHEHUS OT/IEIBbHBIX (PAaKTOB U SIBICHUH, BEIOMPATh OCHOBAHUS M KPUTEPUH IS
KJ1acCU(PUKALMU XUMUUYECKUX BEIECTB U XMMUYECKUX peaKlii, ycTaHaBIMBATh IPUUUHHO-
CIJICZICTBEHHBIE CBSI3U MEX1Yy OOBEKTaMH U3Y4EHUS, CTPOUThH JJOTHYECKHE PACCYKACHUS
(MHOYKTUBHBIE, 1€yKTUBHBIE, 10 AHATOT'UHN), IeJIaTh BHIBOJIbI U 3aKJIFOUYEHUS; YMEHHE IPUMEHSTh B
IIpoLiecCe MO3HAHUS TOHATHS (IIPEAMETHBIE U METAIPEAMETHBIE), CHMBOJINYECKUE (3HAKOBBIE)
MO/I€JIU, HUCII0JIb3YEMbIE B XMMHHU, IPEO0OPa30BbIBAThH IIMPOKO IPUMEHAEMbIE B XUMHH MOJICJIbHBIE
MPECTABICHUS — XUMHUYECKHI 3HaK (CHMBOJI 2JIEMEHTA), XUMHUYeCcKasi (popMyiia U ypaBHEHUE
XUMUYECKOH peakuy — IPH pellieHNH yueOHO-1103HaBaTEIbHbIX 3a/]ay, ¢ YYETOM 3TUX MOJIEIIBHBIX
IIPE/ICTAaBICHUH BBISBIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKU U3yYaEMbIX OOBEKTOB —
XMMUYECKHX BEILECTB U XUMUYECKUX PEAKIMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUIUHHO-
CJIEICTBEHHBIE CBSI3M U IPOTUBOPEUMS B U3y4AEMBIX IPOLIECCAX U SIBICHUSX.

Ba3oBble ncciegoBaTebcKue 1elCTBUS!

YMEHHE HCII0JIb30BATh [TOCTABJIEHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA [TO3HAHMSI, a TAKXKE B
Ka4yecTBE OCHOBBI JUIs1 (POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

IpUOOpeTeHUEe ONbITA 110 IJIAHUPOBAHUIO, OPTraHU3ALUU U IPOBEICHUIO YIEHUYECKUX SKCIIEPUMEHTOB,
yMEHHE Ha0JII01aTh 32 XOJI0M IIPOLIECCa, CAMOCTOSTEIbHO IPOTHO3UPOBATh €TI0 PE3yJIbTar,
¢dbopMynMpoBaTh 0000IIEHUS U BBIBO/IBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEI0BAHNS,
COCTaBJIATh OTYET O MPOJIeTTaHHON padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BbIOMPATh, aHAIM3UPOBATh U HHTEPIIPETUPOBATh UHPOPMALIMIO PA3IUNYHBIX BUIOB U POPM
MPEJCTAaBICHUS, TIOTY4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJISipHAs JIUTEpaTypa
XUMHUYECKOI0 COJIEpKaHusl, CIIPaBOYHbIE MocoOus, pecypcebl IHTepHeTa), KpUTHUECKH OLIEHUBATh
MIPOTHUBOPEYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE PUMEHSATh pPa3INYHbIE METO/bI M 3aIIPOCHI ITPH MOMCKE U 0TOOpe HH(pOpMaLUU U
COOTBETCTBYIOILINX JAaHHBIX, HEOOXOAUMBIX JIJIs BHITIOJIHEHUS YU€OHBIX U TIO3HABATENbHBIX 3a/1a4
orpeAeNEéHHOro TUIa, NpuOoOPETEeHNE ONbITa B 00JIACTH UCOIb30BaHUS HHPOPMAIIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, oBNaeHn18

KyJIbTYPOH aKTUBHOTO MCIIOJIb30BaHMS PA3IUUYHbBIX TOMCKOBBIX CUCTEM, CAMOCTOATEIHHO BEIOUPATh
ONTUMAaJIbHYIO (POpMY IpeCTaBICHNU HHPOPMALIUU U WIUTIOCTPUPOBATH pelllaeMble 3a/1a4K
HECJIOKHBIMU CXEMaMH, IMarpaMMaMu, ApyruMu popMamMu Tpaduky U UX KOMOMHALMSIMH;

YMEHHUE UCIIOIb30BaTh U aHAJIU3UPOBATh B Ipoliecce YUeOHOH U UCCIIe0BATENLCKOM NesITeIbHOCTH
MH(OPMALIHIO O BIUSHUN IPOMBIIIIEHHOCTH, CEIbCKOT0 X035HCTBA U TPAHCIIOPTA HA COCTOSTHUE
OKpPY’KaIOILEeH IPUPOTHON CPEIBI.

KomMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eliCTBUS:

yYMEHHE 3a/1aBaTh BOIIPOCHI (B X0l Juaora U (MIM) JUCKYCCHM) 10 CYIIECTBY 00CYXK/1aeMON TeMBI,
(bopMyIIHpOBaTh CBOM MPEJIOKEHNUSI OTHOCUTEIBHO BBIIOJIHEHUS MTPEIOKEHHON 3a/1auH;
pUOOpETEeHUE ONbITA IPE3EHTALIMH PE3YIbTATOB BHIMOJIHEHUS XUMHUUECKOT0 SKCIIEPUMEHTA
(J1abopaTOpPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI TIO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM IT03HABATEIBHON U HCCIEA0BATEIBCKOM
JesTeTbHOCTH MIPU PELICHUH BO3ZHUKAIONIIUX Mpo0IeM Ha OCHOBE Y4€Ta OOIUX HHTEPECOB U
COTJIacOBaHUs MO3UIMM (00CyXIeHHs, 0OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS



COBMECTHBIX JICHCTBUIL, OTIpe/ielIeHne KPUTEPUEB 110 OLIEHKE Ka4eCTBa BBHIIIOJIHEHHOW paboThI U
Apyrue);

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1efiCTBUS:

YMEHHE CaMOCTOSTENBHO ONPEAEIATH LENIN ACATEIbHOCTH, INIAHUPOBATH, OCYILECTBIIATD,
KOHTPOJIMPOBAThH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIBHOCTD, BHIOMpATh Hanboee
3¢ deKTUBHBIE CITOCOOBI peIlIeH!Us YUeOHbIX U II03HABATENIbHBIX 3a/1a4, CAMOCTOSTENILHO COCTaBIIATh
WJI KOPPEKTUPOBATH NPEUIOKEHHBIN AJITOPUTM JEHCTBUM IIPU BBIIIOJIHEHUH 331aHUM C Y4ETOM
IIOJTyYEHHs] HOBBIX 3HAaHUM 00 N3yyaeMbIX 00BEKTAaX — BEIIECTBAX U peaKklUsaX, OLEHUBATh
COOTBETCTBHE MOJYYEHHOI'O PE3yJIbTaTa 3asiBICHHOMN L€, YMEHUE UCIO0Ib30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, ITpeiJIaraéMble B yCIIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe npeMeTHBIX Pe3yIbTaTOB [0 OCBOSHHUIO 00s3aTEIBHOIO COACP)KAaHUs, YCTAHOBICHHOTO
TaHHOM (henepanbHOil paboueil mporpaMMoi, BELICISIIOT: OCBOSHHBIE 00 yJarOIIUMUCS HayYHbIE
3HaHUs, YMEHUS U CIIOCOObI IeHCTBUH, crienuduuecKue Ui NpeaMeTHON o0aacTu «XUMHUs», BUJIbI
JESITeTBHOCTH 0 TOJIYYSHHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAINHU, IPEOOPA30OBAHHIO U IPUMEHEHUIO
B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalLlUsX.

K xoH1y 00y4enus B 8 ki1acce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPAKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJla, XAMUYECKHUM 3JIEMEHT,
IIPOCTOE BELIECTBO, CI0XKHOE BELIECTBO, CMECh (OJTHOPOIHASI U HEOJAHOPO/IHAS ), BAJICHTHOCTD,
OTHOCHTEJIbHAS aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas J10J11 XUMUYECKOT0 3J€MEHTa B COEJMHEHUH, MOJIIPHBIM 00BEM, OKCHI, KUCIIOTA,
OCHOBaHUE, COJIb, AEKTPOOTPULIATEIbHOCTD, CTETIEHb OKUCIICHUS, XMMUUECKas peaKus,
KJ1accu(UKaLus peakuil: peakiMyu COeMHEHUS, PEaKIIMU PA3JI0KEHHsI, PEaKLIUU 3aMELLCHHS,
peakuu 0OMeHa, IK30- U SHIOTEPMUYECKUE PEaKIuy, TeToBoi 3 dekT peakuunu, sapo aroma,
3JIEKTPOHHBIN CIION aTOMa, aTOMHasi OpOUTaJIb, paluyC aToMa, XMMUYECKas CBA3b, NOJSIpHAs U
HENoJIIpHAasi KOBaJICHTHAs CBSI3b, MOHHAS CBA3b, MOH, KATHOH, aHHOH, pacTBOP, MaccoBas 01
BellecTBa (IIPOLEHTHAs KOHLIEHTPALHsI) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHSATH 3TU MOHITUS IIPH
OIMCAaHUU BELIECTB U UX NPEBPALLEHUN;

HCIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIEHMSI (POPMYJI BEILIECTB U ypaBHEHUIT
XUMHYECKHUX PEAKIIN;

OTpeENATh BaJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHMSIX, CTETIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX, TPUHAJIEKHOCTD BEIIECTB K ONpPEAeIEHHOMY Kilaccy
COEIMHEHMH 110 popMysiaM, BUJI XUMHUUECKOHN CBS3U (KOBAJICHTHAsl M MIOHHAs) B HEOPraHMYECKUX
COEIMHEHUSX;

packpsiBaTh cMbici [lepuonnueckoro 3akona .M. Menpaeneena:

JEMOHCTPUPOBATh IOHUMAaHHUE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JIEMEHTOB OT UX
nosioxkeHus B [leproauueckoit cucreme, 3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo;

OTMCHIBATh U XapaKTepu30BaTh TabIMuHyto popMy [lepuonnyeckoil cucTeMbl XUMHUUECKUX
3JIEMEHTOB: pa3INyaTh MOHATUA «TJIaBHAs noArpynna (A-rpymnmna)» u «mnobdouHas noarpymnmna (b-
rpymma)», Majble U O0NblINe IePUo/Ibl, COOTHOCUTh 0003HAYEHHS, KOTOPbIE UMEIOTCS B Ta0JInLIe
«Ilepnonnyeckas cucreMa xumuueckux 3nemeHToB .M. MenneneeBay ¢ 4MCI0BbIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjipa, 001ee Ynucio
JIEKTPOHOB U PACNPEAEIEHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKHE peakluu (1o
YHCIY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, MO TEINIOBOMY dPEKTY);



XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMHUECKHAE CBOMCTBA BEUIECTB Pa3IMIHBIX KIIACCOB,
MOATBEPK1asl ONMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKuuii; IPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKaHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUAX; BBIYUCIIATh
OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JOJIF0 XUMUYECKOTO
3JIeMeHTa 1o (hopMyJie COeIMHEHNs, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110
YPaBHEHUIO XUMUYECKOW PEAKIUH IPUMEHATH OCHOBHBIE ONIEPALIMUA MBICIUTEIBHON €SI TENBHOCTH —
aHaJIu3 U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEMATHU3alIHIO, KJIacCU(UKALINIO, BBISIBJICHHE
MPUYHUHHO-CIICICTBEHHBIX CBA3€U — JUISl M3YUEHHUS CBOMCTB BELECTB U XUMUUYECKUX PEaKIIMA,
€CTECTBEHHO-HAYYHbIEC METO/IbI TO3HAHUS — HAOII0O/IEHUE, U3MEPEHUE, MOJICIMPOBAHNE, IKCIIEPUMEHT
(peanbHbIN U MBICIICHHBIN);

CJIEJIOBATh MPABUIIAM IOJI30BAHMSI XUMUYECKON TIOCYI0N U TabopaTOPHBIM 000pYI0OBaHUEM, a TAKKE

npaBuUIaM OOpaIeHHs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMHU T10 BBITIOJTHEHHUIO
712a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYCHUIO U COOMPAHUIO Ira3000pa3HbIX BEIIECTB
(BOZOPOAA M KUCIIOPOJIa), IPUTOTOBIICHUIO PACTBOPOB C OINPENIEIEHHON MacCOBOW J0JeH
pPacTBOPEHHOTO BEIECTBA, IUIAHUPOBATh U IPOBOIUTH XUMUYECKHUE IKCTICPUMEHTBI IO
pacro3HaBaHUIO PACTBOPOB MIEIOUEH M KHCIOT C MOMOIIBIO HHAUKATOPOB (JIAKMYC, (heHOIPTaNCHH,
METUJIOPAHXK U APYTHE).

Opranu3anusi MPOEKTHON M MCCJIEI0BATEIBCKOM 1eATeJbHOCTH YYAIHUXCS

[TpoekTHas uccienoBaTenbCKas eI TEIbHOCTh YUalluXCsl MPOMKCaHa B CTaHAapTe 00pa3oBaHus.
[IporpaMMbl Bcex LIKOJIBHBIX IPEIMETOB OPUEHTHPOBAHBI Ha JaHHbBIN BUJ JesTenbHOCTH. [IpoexTHas
NeSTeNIbHOCTh yYalllUXCsl CTAHOBHUTCS BCe Oojiee aKkTyallbHOM B COBpeMeHHOM menaroruke. M 3to He
CIIy4aiiHO, B€Jlb UMEHHO B IIPOLIECCE MTPaBHIIBHON CaMOCTOSTENbHON pabOThl HaJl CO3/aHUEM MPOEKTa
mydiie Bcero (oOpMUpYeTCs KylIbTypa YMCTBEHHOTO TpyJda Y4YEeHHUKOB. A  TOBCEMeCTHas
KOMITBIOTEPHU3aLUS MTO3BOJIIET KAKIOMY YUUTEN0 0ojiee TBOPUECKU MOAXOJUThH K pa3paboTKe CBOMX
YPOKOB, a TaKXe cjaenaTb oOpa3oBaTeNbHBIA Ipoliecc 0ojee HHTEPECHBIM, Pa3HOOOpPa3HbIM U
COBPEMEHHBIM.

WNHCTpyMEHTOM JOCTMXKEHMSI IUIAHUPYEMBIX JIMYHOCTHBIX, METANPEIMETHBIX M IPEAMETHBIX
pe3yIbTaTOB SBIISIIOTCA YHUBEpPCAJIbHbIE Y4eOHBbIE NEUCTBUSA. D(H(DEKTUBHBIM METOJIOM CHCTEMHO-
JEATEIBHOCTHOTO OJXOA SABJIAETCSA IPOEKTHAsS ACSITEIBHOCTD.

[IpoekTHas eATeNnbHOCTh SABISETCS YaCThIO CAMOCTOSITENIbHON pa0boThl ydamuxcs. KauecTtBeHHO
BBITIOJTHEHHBIN MTPOEKT — 3TO MO3TAITHOE IUIAHUPOBAHUE CBOUX JIEHCTBUM, OTCICKUBAHUE PE3YJIbTATOB
cBoell paboThl. [IpoekT — BpeMeHHas LieJeHanpaBiIeHHas 1eATeIbHOCTh Ha MOJIyY€HHE YHUKAJIBHOTO
pe3yJibTara.

lenb NpOEKTHO-UCCIIENOBATEIBCKON JeATENbHOCTH ydaumxcd B paMmkax HoBbeix PI'OC:
(dbopMHpOBaHNE YHHUBEPCATIbHBIX YU€OHBIX JIeHCTBHHA. Vcnonbp3oBaHuE MPOEKTHO-UCCIEI0BATENbCKON
NeSTeIbHOCTH Ha YpOKaX W BO BHEYPOUHOW JEATEIbHOCTU SBISIETCS CPEACTBOM (OPMHUPOBAHUSA
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUM, KOTOPbIE B CBOIO OUYEPE/Ib:

e 00ecrneynBaroT y4yaleMmycsi BO3MOKHOCTh CAaMOCTOSTEIBHO OCYIIECTBISATh AEITEIbHOCTD YUEHUS,

® CTaBUTh Yy4eOHble LEIH, UCKAaTh M HCIOJIb30BaTh HEOOXOAMMBIE CpPEICTBA U CHOCOOBI HX
JOCTUKECHMUSI,

® yMeTh KOHTPOJUPOBAThH U OLIEHUBATh YUEOHYIO JESITEIbHOCTD U €€ Pe3yNIbTaThl;

® CO3JAIOT YCJOBHS Pa3BUTHUS JIMYHOCTH U €€ CaMOpeaju3allid Ha OCHOBE «yMEHMSI YUUTHCS» U
COTPYIHHUYATH C B3POCIBIMU U CBEPCTHUKAMH.
YMeHue yuuThCs

e o0ecrneynBaeT JUYHOCTH TOTOBHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO, BHICOKYIO COLUAIbHYIO U
po¢eCCHOHABHYI0 MOOUIIFHOCTD;



e 00ecrneynBaroT yCIEUIHOE YCBOGHUE 3HAHNHM, YMEHU 1 HAaBBIKOB;
dhopMupoBaHKE KapTHUHBI MUPA, KOMIIETEHTHOCTEH B JTFOOOM MPEeIMETHOM 001aCTH MO3HAHUSI.
K Ba)XHBIM MONOKUTENBHBIM (PAKTOpPaM MPOEKTHON AESITENEHOCTH OTHOCSTCS:

¢ [IOBBIIICHHUC MOTHBALIUN YHAIIUXCA MPU PCIICHUUA 3a4a4;
® DPa3BUTHE TBOPUECKUX CHOCOOHOCTEH;
¢ CMCHICHUC aKIICHTA OT HHCTPYMCHTAJILHOTO IMOAX0Aa B PCHICHUHU 3a4a4 K TCXHOJIOT'HYCCKOMY,
e (opmupoBaHUE YYBCTBA OTBETCTBEHHOCTH;
® CO3JaHME YCIOBUH JJI1 OTHOLICHUM COTPYJHUYECTBA MEXKAY YUUTEIIEM U yJaIUMCH .
OcHOBHOM mOpHHLUII PaOOTBl B  YCIOBUSAX IPOEKTHOW JEATENBHOCTM —  OIEepeXkarollee

CaMOCTOSITEJIbHOE 03HAKOMJIEHHE IIKOJIbHUKOB € Y4€OHBIM MaTepUAJIOM U KOJJIEKTUBHOE O0CYXIeHUE
Ha YpOKax IMOJIyY€HHBIX Pe3yIbTaTOB, KOTOPbIE OOPMIISIFOTCS B BUJIE ONPEACTICHUNA U TeopeM. B aTom
cllyyae YpOK IOJHOCTbIO YTPAauMBaeT CBOM TPAJAMLIMOHHBIE OCHOBaHMS U CTAaHOBHUTCS HOBOH (popmoii
OOIIEHUS YUUTEIISA U YHALIUXCS B IUIaHE IPOM3BOJICTBA HOBOT'O JJISl YY€HUKOB 3HAHMS.

Tunel 3agaHuil, NpeyIaraéMplX Y4eHUKaM B XOJI€ IIPOEKTa:

® [pakTUYeCKHE 3aJaHusi (M3MEpPEeHHs, YEepUYCHHS C IIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB,
paspe3aHusi, CruOaHus, PUCOBAHUS U Ap.)

® MPaKTUYCCKHUE 3a/aYU — 33J]a4H MIPUKIIAJHOTO XapaKTepa;

e poOJEeMHBIE BONPOCHI, OPUEHTUPOBAHHBIC HA (POPMHUPOBAHWE YMECHHH BBIIBUTATH THUIIOTE3BI,
OO0BSCHATH (haKThl, 000CHOBBIBATH BHIBO/IBI;

® TCOPETUYCCKHE 3aJIaHUs HA MOUCK U KOHCIIEKTUPOBAaHKME MHPOPMAIIMH, €€ aHaIu3, 0000IIeHnEe 1
T.IL;

® 33J1a4M - COBOKYITHOCTb 33/IaHUI Ha MCIIOJIb30BAHUE OOIUX JUISl HUX TEOPETUYCCKUX CBEJICHUH.

OcHOBHbIE 3Talbl OPraHU3alUK IPOEKTHON AEATEILHOCTH YUALIUXCH .

1. IoaroroBKa K BHIOJIHEHHUIO MTpoekTa ((popMupoBaHue TpyI, BelAaYa 3aqanuid. Beioop Tembl
U 1eNedl MpOeKTa; OmNpeieseHne KOJIMYEeCTBA YYaCTHUKOB MpPOEKTa). Ydammecs oO0CyX AaroT
TEMy C Y4MTEJeM, IMOJy4aloT MpU HEOOXOAUMOCTH JOIMOJHUTENbHYI HH(GOpMAaIHIO,
YCTAQHABJIMBAIOT LEJIM: YUYUTENb 3HAKOMHUT YYAIIUXCA C CYTbIO MPOEKTHOM JesTeIbHOCTH,
MOTHBHUPYET YUaAIIUXCsI, TOMOTAET B TOCTAHOBKE IEJIEH.

2. IlnanmpoBanue paboThl  (pacmpereneHue  OOS3aHHOCTEH,  ONpeleseHHEe  BpPEMEHH
MHIAUBUAYAJIbHON pabotbl). OrmpeneneHre MCTOYHUKOB HH(OpMalMM; TJIAHUPOBAHUE
croco0oB cOopa M aHaiu3a WHGOpPMAlMU; IUIAHUPOBAaHME HTOTOBOrO MpOAYyKTa ((POpMbI
MIPEJICTAaBIICHNUS PE3YJIbTaTa): BBITYCK T'a3eThl, yCTHBIA OTYET C JEMOHCTPALMEH MaTepHUaIOB H
JPYTUX; YCTAHOBJIIEHUE KPUTEPHUEB OLIEHKU PE3y/IbTaTOB; pacupeaeeHne 00s13aHHOCTEe! cpelin
YJICHOB KOMAaHJbI: Yy4Yalluecs BhIpa0aTHIBAIOT IUIAH JACHCTBHIA; YUWTENb IpeIiaraeT WICH,
BBICKa3bIBACT MPEJIIOJI0KEHNS, ONPEEIIET CPOKHU PaOOTHI.

3. HccienoBanue: ydJampecs OCYHIECTBISIOT MOWCK, OTOOp W aHAIM3 HYXHOW HH(poOpMaIum;
HKCHEPUMEHTUPYIOT, HAXOAT MYTH PEIICHUs] BO3HUKAIOMIUX MPoOIeM, OTKPBIBAIOT HOBBIE IS
ceOst 3HAHWSI, YIYUTETh KOPPEKTUPYET XOJ BBITIOTHEHUS paOOTHI.

4. O0Go0menne pe3yabTaToOB: yyalgecs 00001al0T MONTyuYeHHYI0 HHpOopMalnio, GOpMyIHPYIOT
BBIBOJIBI 1 O(OPMIISIOT MaTepHal I TPYMITOBON MPE3eHTAIINH.

5. IlpeseHTanusi (OTYET KaXJOM TpyNmbl WM YYEHHMKA OCYIIECTBISETCS IO OKOHYaHWU
MIPOEKTA).

6. OueHka pe3yJabTaTOB MPOEKTHOM NEATEIBHOCTH M MOJBEACHUE HTOTOB: KaXKIBIH YUYEHUK
OLICHMBAET XOJ M Pe3ylbTaT COOCTBEHHOM NEATEILHOCTH B IpyIIe, Kaxaas pabdoyas rpymnmna
OLIEHUBAET JEATEIbHOCTh CBOUX YYACTHHKOB;, YYHMTENb OILEHHMBAET ACATEIbHOCTb KaXKIOTrO
YUEHHKA, ITOIBOIUT UTOTH NIPOBEIEHHON YYalTUMHCS Pa0OThI, OTMEYAET YCIIEXH KaKIOTO.



Y4eHuK HAYyYUTCH:

IUIAHUPOBATh M BBIMOJIHATH y4eOHOE HCCIIeJOBaHHE M y4eOHBIH MPOEKT, MCIOJB3YS MOJENH,
METO/]Ibl ¥ IPUEMBI, aJIEKBATHBIE UCCIIENYEMON ITPOOIIEME;

BBIOMpATh U UCIIOJIB30BATh METO/IbI, PEJIEBAHTHBIE pacCMaTpUBaEeMoil npoodieme;

pacrno3HaBaTh U CTaBUTh BOIIPOCHI, OTBETH HA KOTOPHIE MOTYT OBITh MOJYYEHBI ITyTEM HAyYHOTO
UCCIIeIOBaHMs, OTOMPATh aJIeKBaTHbIE METOJIbI MCCIeI0BaHus, (HOPMYIUPOBATh BBHITEKAIOLINE U3
UCCIIEIOBaHUS BBIBOBL;

UCIIOJIb30BaTh TaKHE€ MaTeMaTU4YeCKHEe METOJbl M IpPHUEeMbl, Kak abCTpakuus MU HAeanu3aius,
JI0Ka3aTesIbCTBO, J0KAa3aTeIbCTBO OT IPOTUBHOIO, JOKA3aTEIbCTBO IO aHAJIOTUH, OIIPOBEPKEHUE,
KOHTPIIPUMEDP, HHIAYKTHBHBIE U JEAYKTUBHBIE pPAacCYXJIEHHUS, IOCTPOEHHE U HCIIOJIHEHHE
aNropuTMa;

UCTOJIb30BAaTh TAKUE €CTECTBEHHOHAYYHBIE METOJbI M NpPUEMBI, KaK HAONIOJICHHE, MMOCTaHOBKA
poOJIEMBI, BBIBIKEHHE «XOPOILIEH TUIIOTE3bD», IKCIEPUMEHT, MOJCITUPOBAHHUE, TEOPETHIECKOE
000CHOBaHUE, YCTAaHOBJICHUE TPAHUIL] IPUMEHUMOCTH MOJIEIIN/TEOPUH;

HCII0JIb30BaTh HEKOTOpPbIE METOAbl IOJY4YEHHs 3HAHUM, XapaKTEpHbIE I COLUAIBHBIX H
HMCTOPUYECKUX HAyK: MOCTAHOBKA MPOOJIEMBI, ONPOCHI, OMUCAHUE, OOBICHEHUE, UCIIOIb30BaHHE
CTaTUCTUYECKUX JAHHBIX, UHTEPIpEeTaIus (aKkToB;

SICHO, JIOTMYHO W TOYHO M3J1araTh CBOIO TOYKY 3pPEHHS, HCIOJIb30BAaTh SI3bIKOBBIE CPEICTBA,
aJieKBaTHBIE 00CYKIaeMoii podeme;

oTnyaTh (aKTBl OT CYKACHWH, MHEHUH M OIEHOK, KPUTHUYECKH OTHOCHTBCA K CYKICHHSM,
MHEHUSIM, OLIEHKAM, PEKOHCTPYUPOBATh UX OCHOBAHMSI;

BUJIETh U KOMMEHTUPOBATH CBSI3b HAYYHOT'O 3HAHUSA M LIEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CYXKJICHUU MPU NOJIYYEHHUH, paCIPOCTPAHEHNUN U TPUMEHEHUN HAYYHOTO 3HAHUA.

Y4yenuk noayuum 603MO0HCHOCMb HAYUUMbCA:

CaMOCTOSITENIFHO 3aJyMBIBATh, IJIAHUPOBATh M BBHINOJIHATH Y4€OHOE HMCCIEIOBAHUE, YUIEOHBIN U
COLIMAJIBHBIN ITPOEKT;

HCIIONBb30BAaTh JOTaJKy, 03apEHUE, UHTYULIHIO;

HCIIONB30BAaTh HEKOTOPBIE METOABI IIOJNyYECHHs 3HAHUHM, XapakTEpHbIC I COLMAIbHBIX U
UCTOPUYECKHUX HAYK: aHKETUPOBAHUE, MOJICIMPOBAHHUE, TOUCK UCTOPUYECKHX O0pPa3LIOB;
HCIOJIb30BaTh HEKOTOPbIE MPUEMBI XY/10KECTBEHHOIO MO3HAHUS MHpa: LEJIOCTHOE 0TOOpaKeHHe
MHUpa, 00pa3HOCTb, XyJO0>KECTBEHHBIH BBIMBICEJ, OPraHUYECKOE €IMHCTBO OOIIEro, 0COOEHHOIo
(TUIIMYHOT0) ¥ €TUHUYHOTO, OPUTHHATIBHOCTb;

L[EJICHANIPaBICHHO M OCO3HAHHO Pa3BHUBATh CBOM KOMMYHUKATHBHBIE CIIOCOOHOCTH, OCBaWBAaTh
HOBBIC SI3BIKOBBIE CPEJICTBA;

OCO3HABaTh CBOK OTBETCTBEHHOCTh 3a [JOCTOBEPHOCTh IIOJYYEHHBIX 3HAHUHM, 3a KadeCTBO
BBIITOJIHEHHOT'O IPOEKTA.



TEMATHYECKOE IINTAHUPOBAHUE

HeneBoii mpuoputrer Ha ypoBHe OQOQO: co3maHue OJArONMPUATHBIX YCIOBUH ISl Pa3BUTHS
COUAJIBHO 3HAYUMBbIX OTHOIIIEHUH IIKOJHHUKOB H, IIPCKAC BCCro, HEHHOCTHBIX OTHOIIIEHUMU:

1. K ceMbe Kak TJIaBHOM OIMOPE B KU3HU YEJIOBEKA U UCTOYHUKY €T0O CHACThS;

2. K Tpyay KaKk OCHOBHOMY CHOCOOY IOCTIIKEHUS >KU3HEHHOTO OJIaromoiyddsi YellOBEKa,
3QJI0TY €T0 YCIENTHOTO Mpo(heCCHOHATBLHOTO CAMOOIPEICIICHUS U OUTYIIEHUS] YBEPECHHOCTH
B SaBTpaLHHeM JHE,

3. K CBOEMY OTEYECTBYy, CBOCH Manoi u Oonbinol PomuHe kak MecTy, B KOTOPOM YEJIOBEK
BBIPOC U MO3HAJ MEPBbIC PAOCTH U HEY/1auu, KOTOPast 3aBEIllaHa eMy NMPEIKaAMHU U KOTOPYIO
HY>KHO 00eperarh;

4. K TmpupoJe Kak HMCTOYHUKY >KU3HM Ha 3emiie, OCHOBE CaMOro €€ CYIIECTBOBaHUS,
HY>KJIAIOIICHCS B 3alIUTE U TOCTOSTHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA,

5. K MHpY Kak IIaBHOMY MPUHIIMITY Y€JI0BEYECKOrO OOLIEKUTHS, YCIOBUIO KPEKOH APYyKOBbI,
HaJa)XMBAaHUIO OTHONIEHWH C KojuleraMu 10 pabore B OyaylmieM W CO3JaHHUIO
OIaronpUsATHOIO MUKPOKJIMMATa B CBOEH COOCTBEHHOW CEMbE;

6. K 3HAHUSAM KaK MHTEJUIEKTYyaJlbHOMY pecypcy, obecreunBaroniemMy Oyayiiee yenoBeka, Kak
pe3yabTaTy KpOIOTIMBOTO, HO YBJIEKATEILHOTO yUeOHOTO TPY/a;

7. K KyJabType Kak JyXOBHOMY OOrarcTBy oOIIeCTBAa U Ba)XHOMY YCIIOBHIO OIILYIIECHUS
YCJIIOBCKOM IIOJITHOTHI HpO)KI/IBaeMOﬁ JKHU3HU, KOTOpOG AT eMy YTCHUC, My31>11<a,
HCKYCCTBO, T€aTp, TBOPUECKOE CAaMOBBIPAKEHUE;

8. K 3I0pOBBIO KaK 3aJIOTy JOJTON W aKTHBHOMW YKU3HU YEJIOBEKA, €0 XOPOIIEr0 HACTPOCHUS U
ONTUMHUCTUYHOTO B3IJIsI1a HA MU,

9. K OKpYKaloluM JIFOJIIM Kak 0e3yCIIOBHOW M a0COJIOTHOUM IEHHOCTH, KaK PAaBHOIPABHBIM
COIMAIBHBIM TIAPTHEPaM, C KOTOPHIMH HEOOXOJMMO BBICTpaWBaTh J0OpOKEIaTeIbHbIC U
B3aMMOTMIO/IJICP)KUBAIOIIME OTHOIICHHUS, JIAIONIME YEJIOBEKY pajoCcTh OOMICHUS W
MO3BOJISIIONINE U30eraTh YyBCTBA OJIMHOYECTBA;

10.x camum cebe Kak Xxo035f€BaM CBOEH  CyIOpObI, CaMOONPENENSIONIMMCA U
caMOpealIn3yIOLUMCS JINYHOCTSM, OTBEYAIOIINM 32 CBO€ COOCTBEHHOE OyayIIee.

®opmupyemble
HaumeHnoBaHnue
COLHAJIBHO DJIeKTpOHHbIe (LM (poBbIE)
pas3ienoB U TeM KoanuecTBO
3HAYHMbIE, o0pa3oBaTe/ibHbIE PeCypChl
NMPOrpaMmbl 4acoB
IEHHOCTHbIE
oTHomieHus (Ne)

1.Pasnen. 4,6,8,10 https://lesson.edu.ru/catalog

IlepBonayambHbIe 20 https://www.vaklass.ru_/?b%Ol

https://resh.edu.ru/subject/13/5/

XHMHYECKHE MOHATHS.

1.1.XumMus-pakaast 2,4,6,8,10

odJacThb https://lesson.edu.ru/catalog

€CTeCTBO3HAHMS U 5 https://www.yaklass.ru/?b%01

NpaKTHYeCKOoii https://resh.edu.ru/subject/13/5/

AeATEJIbHOCTH

yeJIoBeKa.



https://www.yaklass.ru/?b%01
https://www.yaklass.ru/?b%01

1.2. BemlecTtBa u

4,6,8,10

https://lesson.edu.ru/catalog

XHMHYECKHE PeaKIum. 15 https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/13/5/
Pa3nen 2. Baxkneiimme 4,6,8,10 A I iU ru/catal
ttps://lesson.edu.ru/catalog
npeAcTashTeIm 30 https://www.yaklass.ru/?b%01
HEOPraHUYeCKUX https://resh.edu.ru/subject/13/5/
BE€IICCTB.
1,2,4,6,8,10 https://lesson.edu.ru/catalog
2.1.B K . 1S
I 03IyX p HeI0pot 6 https://www.yaklass.ru/?b%01
OHIITHE 0D OkCHAAX. https://resh.edu.ru/subject/13/5/
4,6,8,10 https://lesson.edu.ru/catalog
2.2. Bonopoa. Ilo e e
A10poiL T 8 https://www.yaklass.ru/?b%01
0 KHCJT0TAX M COJIX. https://resh.edu.ru/subject/13/5/
2.3. Boaa. PacrBopsil. 1234, 6,810  nttps://lesson.edu.ru/catalog
IMoustue 00 5 https://www.yaklass.ru/?b%01
OCHOBAHUSAX. https://resh.edu.ru/subject/13/5/
2.4. OCHOBHBIE KJIACCHI 4, 6,8,10 https://lesson.edu.ru/catalog
HEOPraHHUYEeCKHX 11 https://www.yaklass.ru/?b%01
BeIecTB. https://resh.edu.ru/subject/13/5/
Pasznea 3. 1,2,4,6,8,9, 10
IHepuoauveckuii 3aK0H
u llepuoanyeckas
CUCTEeMAa XUMHNYECCKHUX h //| d / |
ttps://lesson.edu.ru/catalog
3JIEMEHTO ..
DjIIeM :Te:ﬁ[ CrooeHme 15 https://www.yaklass.ru/?b%01
Hiejeesa. LIpocHH https://resh.edu.ru/subject/13/5/
aTOMOB. XHUMHYEeCKaA
cBA3b. OKHCJINTEIHLHO-
BOCCTaAaHOBUTEJ/IbHBIC
peaKkuum.
3.1. Ilepuoguyeckuii 4,6,8,10
3aK0OH "1
Ilepuoanyeckasn https://lesson.edu.ru/catalog
CHCTEMAa XUMHYECKHX 7 https://www.yaklass.ru/?b%01
saemenTos /1. U. https://resh.edu.ru/subject/13/5/
MenpeneeBa. CTpoeHue
aTOMOB.
3.2. XuMuueckas 4, 6,8,10
CBSI3b. OKHCINTENLHO- https://lesson.edu.ru/catalog
8 https://www.yaklass.ru/?b%01
BOCCTAHOBUTEILHBIC https://resh.edu.ru/subject/13/5/
peakuum.
Pe3epBHOE Bpemsi 0
Oo0uIee KOJIUYECTBO 65
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4acoB MO MporpamMme




HNOYPOYHOE IINTAHUPOBAHMUE (KTII)

Ne Jlomamnee
Hdara Tema ypoka
n/n 3aJaHue
Paznen 1. [lepBoHayajibHble XUMHYECKHUE MOHATHS.
(20u4ac).
1 03.09 [IpeameT xumun. Poitb XUMUH B )KM3HU YETTOBEKA. 1
) Tena u BemecTBa. 3
2. 06.09 IToHATHE 0 METOAX MTO3HAHKS B XMMHH. §2
10.09 Ilpakmuueckasn paboma Ne 1 «IIpaBuna paGoTsl B
nmabopaTopuu U MPUEMBI OOpAIIeHUS C TA00PATOPHBIM
3. 000pYI0BaHHEM. » Ctp.20
13.09 YucThle BEleCTBA M CMECH.
4. CriocoOsI pa3ieNieHnst CMeCei. §3, 4
17.09 Ilpakmuueckan paboma Ne 2. «Paznenenue cmeceit
3. (Ha mpuMepe OYUCTKH MOBAPEHHOHN COJIN )» Hosr. §1-4
20.09 ATOMBI 1 MOJIEKYITBI.
6. §6
; 24.09 Xumuueckue daeMeHTbl. CUMBOJIBI XUMUYECKUX 6
) 3JIEMEHTOB. §
8 27.09 [IpocTeie u croXKHBIE BEIIECTBA. §2
01.10 ATOMHO-MOJIEKYJISIPHOE yYCHHE.
9. §5
04.10 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB. XHUMHUYECKAs
10 ¢dopmymna.  BaleHTHOCTh  aTOMOB  XMMHYECKHX §7.8
3JIEMEHTOB. '
11 08.10 OrtHocuTenbHas atoMHas Macca. OTHocUTenbHAsA 6
) MOJIEKYJIIpHAsl Macca. 3
12 11.10 MaccoBas 10J11 XUMUYECKOT0 dJIEMEHTA B 6
) COCIMHCHMH. §
13. 15.10 Kosuuectso BerectBa. Mosb. MossipHas Macca. §18
18.10 dusnyeckue U XUMHUYECKUE SIBICHHS. XUMHAUECKast
peaxius.
14. § 4,9




22.10

[Ipu3Haku U yCIOBHS MPOTEKAHUSA XUMUUYECKUX
peaKIui.

15. §9
25.10 3aK0H COXPaHCHHS MacChl BEIIECTB.
16 XUMHUYECKUE YPaBHEHUS. §10
2 yeTBepTh  BbIUKCIEHHS KOIHYECTBA, MACCHI BEIIECTBA T10
17. 08.11 YPaBHEHUSIM XUMHYECKUX PEAKLIUH. §20
18 12.11 Knaccudukanus XuMu4ecKkux peakuuil (coeinHeHusl, 11
’ pa3IIoKCHMS, 3aMEIICHIS, 0OMEHA). S
15.11 M.B. JIoMOHOCOB- y4€HBI! SHIUKIIONEIUCT.
19. . [ToBTOpenue
O6001IeHre U cUCTEeMaTH3aIHs 3HAHHH.
19.11 Kounrpoabnasi pagora Nel «Bermecrtsa u
20. [ToBTOpEeHME
XUMUYECKHE PEaKLHN».
Pa3nen 2. BaxHeilinmme npeacraBuTeu
HeopraHn4yeckux pemects. (30 yac)
22.11 Bosnyx — cmeck razos. Cocras Bo3ayxa. Kucnopon —
21. 3JIEMEHT U IIPOCTOE BemecTBO. O30H. §12,13
26.11 ®u3NYeCKre U XUMUYECKHUE CBOMCTBA KUCIOPOAa
22. (peakuum okucnenwus, ropeaune). [lorstre 06 §13
OKCHJAX.
29.11 Crioco0bl MoMy4YeH st KHCIOpo/ia B 1ab0paTopuu U
23. Yuuts 1o Terpaau.
npoMblIieHHoCTH. [IpuMenenne kuciopoa.
03.12 Ipakmuueckas paboma: Ne 3. Tlonyuenue u
24, . [TomT. §13
coOHnpaHue KUCIOPOAa, U3YUEHHE €TI0 CBOICTB.
06.12 TenmoBoit 3 peKT XUMUIECKOH peakIny,
25. TEPMOXUMHUYECKHUE YPABHEHUS, DK30- U Yyurts o TETPaAIH.
SHIOTEPMUYECKHE PEaKIIHH.
10.12 TomnuBo (He(Th, Yrojib 1 METaH). 3arps3HEHHE
BO3/yXa U CIIOCOOBI €r0 MPEA0TBPAILICHHS.
26. YuuTh 110 TETpAIH.
Xumuueckoe npouszeoocmeo. Ilpogpeccuu
PAOOMHUKO8 XUMUUECKO20 NPOU3EOOCHEA.
97 13.12 Bonopoa — 3nemMeHT 1 pocToe BEUIECTBO. 1
) Haxoxnenue B npupoe. §15
17.12 Du3nYecKre U XUMUYECKHUE CBOMCTBA BOJIOPO/IA.
28. Yuuth 110 TETpaAIH.
[Ipumenenue Bogoposa.
29. 20.12 [ToHsTHE O KHUCTIOTaX U COJAX. §16,17
30. 24.12 Croco6bI MosTy4eHus BOAOPOa B 1ab0OPaTOpHH. Y4uTh M0 TETpagy
31 27.12 IpakTuyeckasi padora Ned4 no teme «Iloyyenne Cro.74
. . Tp.
U codupaHue BOJA0PO/]a, U3yUeHHUE ero CBOMCTBY. p
3 yerB
32. Monsipablit 00beMa Ta30B. 3aK0H ABOrapo. §19

10.01




33 14.01 Brruncienus oo0beMa, KOJUYECTBO BEIISCTBA r'a3a 110 19
' €r0 U3BECTHOMY KOJHYECTBY BEIICCTBA WIH 00BEMY. 3
17.01 Brruncnennst 006EMOB ra3oB MO YpaBHEHHIO PEAKIIUU
34. Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIECHHUH Ia30B 3amanue B TETpaIu
21.01 Du3nuecKre U XUMUYECKUE CBOICTBA BOBI.
35. §21
24.01 CocraB ocHoBanwmii. [lonsaTrne 00 HHINKATOpPAX.
36. §21
28.01 Bopna xak pactBoputens. HacklieHHbIe 1
37 HEHACHIIIICHHBIE pacTBOPBL. MaccoBast 10Jist 22
) BEIIlECTBa B PacTBOPE. §
31.01 Ipakmuueckan paboma Ne 5 no reme
38. «IIpuroroBiieHre pacTBOPOB C OMPEAEIEHHOMN Ctp.97
MacCOBOH 10J1el paCTBOPEHHOIO BELIECTBAY.
39 04.02 KoutpoubHast pagora Ne2 no teme «Kucsiopos. 3
. Bonopor. Boa.» aJlaHuE B TETPAIU.
07.02 Oxcupsl: cocTas, Ktaccuukanys, HOMEHKIATypa.
40. §23
11.02 ITonydyenune u XMUMUYECKUE CBOMCTBA OCHOBHBIX,
41. 3agaHue B TETPAIH.
KHUCIIOTHBIX ¥ aM()OTEpHBIX OKCHIIOB.
42. 14.02 OcHoBaHus: cOCTaB, Knaccuukanus ,HoMeHkIaTypa.  §24
43. 18.02 [MonyueHne U XUMUYECKUE CBOMCTBA OCHOBAHMIA. §24
44. 21.02 Kucnotel: cocTaB, kiaccudukaliysi, HOMEHKIATypa. §25
45, 25.02. [MonyyeHne 1 XUMUYECKHE CBOMCTBA KUCIIOT. §25
46 28.02 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI MOJyUYSHHUS, 26
' XUMHYECKHE CBOWCTBA. §
04.03 Ilpakmuueckasn paboma Ne 6. Peumienue
47 IKCNEPUMEHTAJIbHBIX 32124 Mo TeMe «OCHOBHbIE C1p.120
. . Tp.
KJIAcChl HEOPTAaHUYECKUX COeTHHEHUID). p
07.03 I'enernueckas CBSI3b MEXTY KJlaccaMu
48. HEOPTraHUYECKUX COCTUHEHUM. §27
49. 11.03 OG6o0IIEHHE U CHCTEMATH3AIINS 3HAHMUIA. [TosT. §39-42
14.03 KouTpoabnasi pa6ora Ne3 no teme «OcHOBHbIE
50. 3aaHue B TETPaIH.

KJAaCChbl HCOPTaHHYECCKUX coeTUHEeHUH»

Pa3znen 3. [lepuoguveckmii 3aKoH u
Ilepuoanyeckas cucreMa XUMMYECKHX 3JIeMEHTOB
J.N. MengeneeBa. CTpoeHHe aTOMOB.
Xumnyeckasi cBsi3b. OKHCIUTEIBHO-




BOCCTaHOBHUTeJbHbIe peaknun. (15 gyac+ 2 gyac
pe3epBHOE BpeMsl.)

18.03 [TepBbIe MOMBITKN KJIACCH(UKAITIN XUMHYECKUX

51. aneMeHTOB. [IoHsATHE O rpynmax cXOIHBIX §28

3JIEMEHTOB.
59 21.03 [Tepuonuueckuii 3axoH u [lepuoanueckas cucrema 29
) xuMmudeckux snemenToB J[.M. Mennaeneena. §

4 yeTBepTH

53. 04.04 IIepuoapl, rpynnel, MOATPYIIIIEL. §29

54 08.04 Crpoenue aroma. CoCTaB aTOMHBIX siziep. M30TOIIbL. §30
11.04 CrtpoeHue 3EKTPOHHBIX 000JI0YEK aTOMOB 3JICMCHTOB

5. ITepuoanueckoit cuctemsl J[.M1. Menpeneena. §31,32
15.04 XapakTepucTUKa XHMHUYECKOIO 3J€MEHTa IO €ro

56 nonoxenuto B Ilepuoamueckoit cucreme [.H. §33

Menpeneena.

18.04 3nauenue [lepuonnyeckoro 3akoHa Jisi pa3BUTHS

57. Hayku U npaktuku. JI.1. MenaeneeB — y4eHbIH, TToBTOpPEHUE

y p y4 p
[eJIaror ¥ rpakKIaHuH.
58 22.04 DIEeKTPOOTPUIIATEIBHOCTh aTOMOB XUMUYECKUX 34
' 3JIEMEHTOB. S

59. 25.04 HoHHast XUMIYeCKas CBS3b. §34

60 29.04 KoBaneHnTHas nmosspHas XUMUYECKasi CBA3b. §35

61. 06.05 KoBasieHTHas HEMOJIAPHAs XUMHYECKAs CBA3b. §36

62. 13.05 Crenanb OKHUCIIEHUS. §38

63. 16.05 OKHCIUTETHHO - BOCCTAHOBUTEILHBIC PEAKIIHH. §39

64. 20.05 OKHCIIUTEIN U BOCCTAHOBUTEIIHN. §39
23.05 KonTpoannas padora Ned o teme «CTpoeHue

65. [ToBTOpenune

aToMa. XUMHYECKAs CBSA3b».

OBIIEE KOJIMYECTBO YACOB 110 IPOTPAMME 65




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

["a6puensn O.C. OctpoymoB WU.I'. CnagkoB C.A. Xumus. 8 kiiacc. Y4eOHUK 115
o011eo06pa3oBaTeNbHbIX yupexaeHu. «[Ipocsemenuey, 2021-2023

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. 'abpuensn O.C., Skymosa O.M.. Bocko6oitnukosa E.H. Xumus. HacronpHas kHura yanrens
8 kimacc. Meroanueckoe rmocodue. [Ipocsemnienue, 2009r.
2.T'abpuensa O.C., Cmupnosa T.B., CnagkoB C.A. Xumus B Tectax, 3a/1a4ax, ynpaKHEHUSX.

8 kmacc. Jlpoda, 201&9r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.alhimik.ru

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

http://c-books.narod.ru

http://www.drofa-ventana.ru

http://schoolbase.ru/articles/items/ximiya

http://www.periodictable.ru

http://webelementes.com







