MMHUCTEPCTBO ITPOCBENIEHUS POCCUMCKOU OEJIEPALIMU
MunuctepcTBO 00111eT0 U MpodheccuoHaNbHOTO 00pa3oBanusi PocToBckoit obmactu
VYmpasnenue o6pazoBanusi PoctoBa-Ha-/{ony

MAOY «JIunen Ne 11»
«Paccmompeno» «Coznacoeano» «Ymeepoicoeno»
Ha 3acefanu MO Ha 3aceanuu HMC | Jupekrop MAOY «JIuneit Nel 1»
[Iporokon Ne 1 IIpotokon Ne 1 [Toraryesa B.O.

ot 21.08.2023 ot 23.08.2023 ITpuka3 Ne 521 ot 31.08.2023
ITpencenarens MO [Ipencenarens HMC
[Iymnenosa O.10. Maiibopona T.A.
PABOYAS ITPOTPAMMA
(ID 2416593)
XUMUs
(npeomem)
Yuureab: Amarynn E.C.
Kaacc: 8 E
KoauvecTBo 4acoB, 3a KOTOpoe peanusyercs padoyas nporpamma: 66 4acos.
3aroa 1 yerBepTh | 2 yeTBepTH | 3 YeTBEPTH | 4 YETBEPThH Bcero
Bcero 16 16 20 14 66
KonTposbHbie 0 1 2 1 4
paboThI
[IpakTrnueckue 2 2 2 0 6
paboThI
[TpoekTsl - - - - 0

PocroB-na-/lony

2023 — 2024 y4eOHbIi TOA




HOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1Mo XMMHMH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJI€HAa HAa OCHOBE

TpeOOBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOI'O OOILEro
oOpazoBanus, mpexacraBieHHbIx B DPI'OC OOO, a Ttakxke Ha OcHOBe (herepanbHON paboueit
nporpaMmbl BOCIIUTAHUA U C y‘-IéTOM KOHICHIIHU IpETIoaaBaHUA yqe6H0ro npeamera «Xumusa» B
oOpasoBarenbHbIX opranm3aiusiax Poccuiickoit denepanmm.

Pabouas nporpamMmma 1o XuMumn JJist 8 «E» knacca cocTaBJieHa Ha OCHOBe CJIICAyrOIuX TOKYMCHTOB!:

®denepanbHblil 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit denepanumy ¢
y4€ToM u3MeHeHHH, BHecEHHBIX I[Ipmkazom Munmnpocsemenus ot 31.07.2020 Ne 304 (B
penakuuu oT 04.08.2023 Ne 479-D3).

ObnactHoit 3akoH «O0 oOpasoBanuu B PocroBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
penakiuu oT 24.01.2023 Ne 824-3C).

[Tpuka3z Munnpocemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiaka opraHuzanuu u
OCYIIECTBJICHUSI 00pa30BaTeIbHON JEATEILHOCTH 110 OCHOBHBIM 00IIe00pa3oBaTeIbHBIM
mporpaMMaM — 00pa3oBaTeIbHBIM IMPOrpaMMaM HAYalbHOTO OOIIET0, OCHOBHOTO OOIIEro U
CpemHero o0Iero oopa3oBaHUs.

[Ipuka3 MunucrepcrBa mnpocBemeHuss P® ot 21.09.2022 Ne 858 "OO yrBepxaeHUU
denepanbHOTO TEpedHs YYEeOHWKOB, JOMYIIEHHBIX K WCIOJIB30BAHUIO TIPU peaTH3aIAH
HUMEIOIINX TOCYAAPCTBEHHYIO aKKPEAUTAILIMIO 00pa30BaTENbHBIX MPOTPaMM HAYaIbHOTO OOIIETO,
OCHOBHOT'O 0O0IIIero, cpeaHero oOmero o0pa3oBaHHs OpPraHU3alUsSIMH, OCYIIECTBISIOIIMMEI
00pa3oBaTeNbHYI0 JEATENbHOCTh U YCTAaHOBIEHHS TMPEAEIbHOTO0 CpOKa HCIOJNIb30BAHUS
UCKJIIOYEHHBIX Y4eOHUKOB" .

[Tpuka3z Munmnpocsenienust Poccun ot 31.05.2021 Ne 287 «O6 ytBepxkaeHuu (enepanbHOro
rOCyIapCTBEHHOTO 00pa30BaTEeNLHOTO CTAHIAPTa OCHOBHOTO O0IIEro 00pa3oBaHU.

[Tpukaz Munnpocsemenuss Poccun ot 18.05.2023 Ne 370 «OO6 yTBepkneHuu QenepaibHOi
00pa30BaTeNbHOM MPOrPaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHMUs.

@enepanbHas paboyas MporpaMMa BOCHHUTAaHUSA Uil 001eoOpa3oBaTeNIbHBIX OpraHU3alHii
(omoOpena pemieHueM (QeAepaTbHOTO YUeOHO-METOAMYECKOTO OOBEIUHEHHS] 10 00ImeMy
oOpa3zoBanmi0, MPOTOKOI OT 23 utonst 2022 r. Ne 3/22).

[TocTanoBnienne [J1aBHOrO rocyaapCTBEHHOrO0 caHuTapHOro Bpauda Poccuiickon dPenepauuu OT
28.09.2020 r. Ne 28 "OO6 ytBepxneHuu canurapHbix npasun CII 2.4. 3648-20 "CanutapHo-
SMUIEMHUOJIOTUYECKHE TpPeOOBaHUS K OpraHW3alMsIM BOCIUTAHHS HM OOY4YeHMs, OTIbIXa U
03/I0pOBJICHUS JETEN U MOJIOAEKNU".

[TocTanoBnenue [J1aBHOro rocyJapCTBEHHOrO caHUTapHOro Bpauda Poccuiickoit dexnepanuu ot
28.01.2021 Ne2 «O6 ytBepxkaeanu CanlluH 1.2.3685-21 «I'urmeHnvyeckne HOPMATHUBBI W
TpeOoBaHusl K obOecreuyeHHI0 0e30macHOCTH W (WiM) Oe3BPEeIHOCTH Uil 4YeloBeKa (akTOpoB
cpenbl OOUTaHUS.

OcHoBHast oOpa3oBaTelibHas MporpaMMa OCHOBHOIO 001iero oOpa3oBaHMs, YTBEpKAEHHAS

npukazoM aupekropa ot 31.08.2023 Ne 520.

Vyueonsiii uian MAOY «JIunet Ne 11» na 2023-2024 y4eOHbIN T0J, yTBEPKIEHHBIN MPUKA30M
nupekropa ot 31.08.2023 Ne 520.

[Tonoxenue o paboueit nporpamme MAOY «Jlumeir Ne 11», yTBepka€HHOE NpPUKA30M
mupekropa oT 10.08.2023 Ne 497.



OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEMETA «Xumus»

3HaHHWE XMMHHU CIYKHT OCHOBOH UIsi (POPMHUPOBAHUS MHPOBO33PEHHSI OOYYArOIIEToCs, €ro
MPEJICTaBICHU O MaTepuaIbHOM EIWHCTBE MHUPA, BAXKHYIO POJb UTparoT (GopMUpyeMble XUMHEH
MPEJICTABICHHUS O B3aUMOIIPEBPAILLIEHUSX DHEPIMU U OO HBOJIOLMU BELIECTB B MPUPOAE, O MyTIX
peleHns rJ100anbHbIX TPoOJIeM YCTOHUMBOTO pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, YHEPTETHUECKOM,
MUILIEBON U 3KOJIOrHYecKoi 6€30IacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET peaji3allMd BO3MOXKHOCTEH JUISI CaMOpPa3BUTUS M (OPMHPOBAHUS KYJIBTYPHI
JUYHOCTH, € 001el n (GyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHHME MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH OOyuaroumuxcs,
HABBIKOB UX CaMOCTOSITEIbHON y4eOHOU NesTeNbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIIEI0BATENbCKUX
YMEHHM, HeOOXOJUMBIX KaK B MOBCEAHEBHOM )XKM3HH, TaK U B IPO(HECCUOHATILHON NeSTEIbHOCTH;

3HaKOMHT CO CHEIM(PUKON HAYYHOTO MBILUICHHS, 3aK/I1aJbIBAa€T OCHOBBI LIEJIOCTHOTO B3IJIAa Ha
€IMHCTBO TPHUPOJBI U YEJIOBEKa, SABJSETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUU €CTECTBEHHO-
HAYYHOH IpaMOTHOCTH O00YYarOIIUXCS;

CHocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIpUpOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOe 00pa3oBaHHe 00yJaromuxcsl.

JlanHble HampaBieHUss B OOY4YEHHMH XUMHH OO€CleuuBaloTCi Crenu(pUKON colepikaHus
y4eOHOro TpeaMeTa, KOTOPBIA SBISIETCS IEeIarorH4yeckd aJalTHPOBAHHBIM OTpa)KeHHeM 0a30BOU
HayK{d XMMUU Ha ONPEJIEIEHHOM 3Tare €€ pa3BUTHS.

Kypc XuMum Ha ypoBHE OCHOBHOIO 00IIEro o0Opa3oBaHHMs OpPUEHTHPOBAH HAa OCBOEHHE
00yYaromMUMHUCS CHCTEMbl IEpBOHAYAIBHBIX TOHATUNH XHMHUH, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHATHI OPraHUYeCKOW XUMUH.

CrpykTypa copepkaHusl IPOrpaMMbl IO XUMUH c(hopMUpOBaHA HA OCHOBE CUCTEMHOTO MOIX0/1a
Kk e€ u3ydeHuto. ColepikaHuEe CKIIQJbIBACTCS M3 CHUCTEMbl MOHATUH O XHUMHUYECKOM D3JIEMEHTE U
BELIECTBE U CUCTEMBI MOHATHH 0 XUMHUYECKOM peakuu. O0e 3T CUCTEMbI CTPYKTYPHO OpPraHU30BaHbI
[0 TMPUHLHUIY TOCJIEIO0BATEIbHOTO PAa3BUTUS 3HAHMM HA OCHOBE TEOPETUUYECKUX NPEICTABICHUN
Pa3HOIO ypOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa /JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YY€HHUsI O CTPOCHUU aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBICHUH 00 JIEKTPOIUTUUECKOM TUCCOIMALIMU BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHMSI PAcCCMATPUBAIOTCSI Ha OCHOBE OHOMIMPUYECKH IMOJYYEHHBIX U
OCMBICJIEHHBIX (PaKTOB, PAa3BUBAIOTCA IOCJIENIOBATEIILHO OT OJHOTO YPOBHS K JIPYrOMY, BBIIOJHSIS
GbyHKIMM OOBSCHEHHS] W MPOTHO3UPOBAHUS CBOICTB, CTPOGHHMS M BO3MOKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U TIOJTYUYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl IO XUMHH CIIOCOOCTBYET (HOPMHUPOBAHHIO MPECTABICHUS O XUMUYECKON
COCTABJISIIOLIEH HAYYHOM KapTHUHBI MUpA B JIOTUKE €€ CUCTEMHOW MPHUPObI, IEHHOCTHOI'O OTHOUIEHUS
K Hay4YHOMY 3HaHHUIO M METOJaM IO3HaHMs B Hayke. M3yueHue XuMuu NpoUCXOIUT C MPUBICUYEHUEM
3HaHUI U3 paHee N3yYeHHBIX YUeOHBIX MpeaMeToB: «OKpykaromuil Mupy, «buonorus. 5—7 kiaacce» u
«®Dusuka. 7 Kmace».

[Ipr m3yyeHMH XWMHUHM TMPOUCXOAUT (POPMUPOBAHME 3HAHUI OCHOB XWMHUYECKOW HAYKH Kak
00JacTl COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUECKOW NEATEIbHOCTH 4YeJOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3a/1ada Y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUM CHUCTEMBbI
XUMHUYECKUX 3HAHUA — BaKHEHIIMX (DAKTOB, MOHSATUH, 3aKOHOB M TEOPETUUYECKUX IMOJIOKECHUH,
JOCTYIHBIX 000OIIEHUI MHPOBO33PEHUECKOrO XapaKTepa, Si3bIka HAyKH, B MPHOOIIEHUH K HayYHBIM



METOHaM IIO3HAHUS IPHU U3YUCHUH BCHICCTB U XMMHUUYCCKUX peaKLIPIIZ, B q)OpMI/IpOBaHI/II/I " pa3BUTUU
IIO3HaBaTCJIIbHBIX YMeHI/Iﬁ U UX IPpUMCHCHHU B yqe6HO—H03HaBaTeHBHOﬁ n yqe6HO—HCCHCﬂOBaTCHLCKOﬁ
ACATCIIbHOCTU, OCBOCHHWHU IIPABUJT 0e30I1acHOro 06pameHH;1 C BEIlIECTBaMU B IIOBCEAHEBHOMN KU3HU.

HEJAU U3YYEHUSA YYEBHOI'O INIPEJIMETA « XUMMUMSA»

[Ipy wm3ydyeHWHW XUMHUH Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS BaXKHOE 3HAUYCHUE
npuoOpeIy Takue LEeIH, KaK:

— (opMHUpOBaHHE MHTEUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJITHUYECTBY, CAMOCTOSITEIPHOMY MPHUHITHIO PEIICHUN, CIIOCOOHOW agamTUpoBaThcsl K OBICTPO
MEHSIOITUMCS YCIIOBHSIM YKU3HU;

— HaIpaBJICHHOCTh OOyuY€HUS Ha CHUCTEMaTHYecKoe MpHOOIIeHHe OO0yJarommxcs K
CaMOCTOSITENIbHOM TIO3HABATENFHOW NEATENbHOCTH, HAYYHBIM METOJaM IO3HAHUS, (HOPMHUPYIOIIUM
MOTHUBALIUIO U PA3BUTUE CITIOCOOHOCTEHN K XUMUU;

— ofecnieyeHHe YCJIOBHM, CHOCOOCTBYIOIIMX MPUOOPETEHUI0 OOYyYaroIIUMUCS  OIbITa
pa3HOOOpa3HON [EeATENbHOCTH, TO3HAHWA M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMTIETCHIINI ), IMEIOIINX YHUBEPCAIILHOE 3HAUYCHUE JJIsl PA3IMYHBIX BUIOB JCSITEILHOCTH;

— (hopmupoBanue o01el (HyHKIIMOHATLHOW U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJTIC
YMEHHH OOBACHATH W OLIGHWBATh SIBJICHHS OKPYXKAIOLIETO MHpa, HCMOJIB3ys 3HAHUS M OIBIT,
MOJTyYEHHBIC TIPU U3YYCHUH XUMUU, TPUMEHSTh UX MPHU PEIICHUH MPOoOJIeM B TTOBCETHEBHOW KU3HHU U
TPYZAOBOH AESITEIBbHOCTH;

— dopmupoBanue y oOyyaromMxcs TyYMaHHUCTHUYECKUX OTHOIICHUW, MOHUMAaHHUS IIEHHOCTH
XUMHUYECKUX 3HAHUH I BRIPAOOTKHU HKOJIOTUYECKH 11EI1eCO00pa3HOro MOBEECHUS B OBITY M TPYA0BOI
JIEATEIbHOCTH B LEJISIX COXPAHEHUS CBOETO 3J0POBbsS U OKPYKAIOIIEH NPUPOJIHON CPEbL;

— pa3BUTHE MOTHBALMU K O0YUYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCIIMTAHUIO HA
OCHOBE yCBOEHHsI OOIIEYEIOBEUECKUX I[EHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduis U
HANPaBIEHHOCTHU JalIbHEHIIIET0 00YUYEeHHSI.

OOmee 4KMcIO YacoB, OTBENEHHBIX JIi M3YyYCHHS XHMHUU Ha YpPOBHE OCHOBHOTO OOILIEro
oOpa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B HEJIENIO).

MECTO YYEBHOT O IPE/IMETA «XUMHUS» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ 0OHOBIEHHBIM DPI'OC OOO yueOHBIN mNpeaMeTr «XUMHs» BXOIUT B
peIMETHYI0 00acTh «EcTecTBEeHHO-Hay4HbIE IPEMETHI » U SBJISIETCS 0053aTENbHBIM U1 U3YUCHMUSL.
OO1ee yrco yacoB, OTBEICHHBIX HA U3yUeHUE MpeaMeTa « XUMHUSD» COCTaBIseT B 8 kiacce 68 yacos (
2 Haca B HEJIETIIO).

B 8 kmacce «E» B paMkax OpraHu3aiuyd KOHTPOJISI 3a peaju3alueld MporpaMMbl HCIOJIb3YHOTCA
CJIEYIOLIME BUbI MUCbMEHHBIX PabOT: KOHTpOJIbHAs paboTa (4), npaktuueckas padora(6),

VYyeOHas mporpaMMa paccyuTana Ha 68 yacos.

Pabouas mporpamma no kypcy «Xumus» B 8 kiacce «:E» cocraBieHa B COOTBETCTBUH C YUEOHBIM
IUIAHOM, KaJIeHJapHbIM Y4YeOHbIM TIpadUKOM M pacrnucaHueM ydeOHbIX 3aHaTuil Ha 2023-2024
y4eOHBIN IO/ U peaju3yercs 3a 66 yacos.

[Ipopmunumym — 1 wyac «Xumuueckoe mnpousBoACTBO. I[Ipodeccun paOOTHHKOB XHMHUYECKOTO
IIPOM3BOJCTBa» BKIIIOUEH B ypok Ne26 u BeineneH B KTII kypcusom.

COKpaH_ICHI/Ie Ha 2 Jaca OCYHICCTBJICHO 3a CUéT PE3CPBHBIX 4aCOB, IPCAYCMOTPCHHBIX nporpaMMoﬁ.



COAEPXKXAHME YYEBHOI'O IPEMETA «XUMMUSA»

IlepBoHaya/IbHbIE XUMMHYECKHE IOHATHUS

[Ipenmer xumuu. Pons XuMuH B )KM3HH Y€JIOBEKAa. XMMUS B CUCTEME HayK. Terna u BellecTna.
duznueckre CBOMCTBAa BEUIECTB. ATperaTHoOe COCTOsIHUE BelecTB. [loHsATHE 0 MeTOJaX MO3HAHUS B
xuMuu. Yucteie BeniecTBa U cmecu. CriocoObl pa3esieHus cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThI. CHMBOJIbI XUMHUYECKHX 31€MeHTOB. [IpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumudeckas popMyina. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHOCUTENBbHAs aToMHasi Macca. OTHOCHUTENbHAS MOJIEKYJIsIpHast Mmacca. MaccoBasi 10715
XAMHYECKOT'0 3JIEMEHTA B COCJUHEHHH.

KomnuectBo BemectBa. Moisb. MostsspHas Macca. B3auMOCBSI3b KOTMYECTBA, MACChl M YK CIIA
CTPYKTYPHBIX €IHHHUII BelecTBa. Pacu€Tsl mo popmynam XUMHUYECKHX COCTUHEHHIA.

dusnuecKre U XUMHUECKHUE SIBJICHUSI. XUMUUYECKasi peakius 1 e€ mpu3Haku. 3aKOH COXpaHEHUS

Macchl BeIECTB. XMMHUYECKHe ypaBHeHHs. Kiiaccnpukaiuss XuMIHIecKuX peakini (CoeTuHeHNs,
pa3NoXKEeHMsI, 3aMeIIeHusI, 0OMEHA).

Xumuueckuu sKcnepumenm:

3HaKOMCTBO C XUMHUYECKOH MOCYA0H, MpaBuiIamMu paboThl B Jab0opaTopuu U mpuéMamu oOpaiieHus ¢
71a00paTOPHBIM 000PYTIOBAaHUEM, U3YICHHE U ONMHCaHNe (PU3NMICCKUX CBOHMCTB 00Pa3IoB
HEOPraHUYECKUX BEIIeCTB, HaOmoaeHne Gpusnueckux (IIaBjIeHHe BOCKa, TasiHUE JIbAa, pacTUpPaHHe
caxapa B CTYIIKE, KHTICHUE U KOHJCHCAIUs BOJIbI) U XUMHUYECKUX (TOPEHUE CBEUH, TPOKATMBAHUE
MEIHON POBOJIOKH, B3aUMOICHCTBUE MeJa C KUCIOTOM) SIBICHH, HAOII0IEHUE U OMTUCAHHE
MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakuil (pa3aoKeHue caxapa, B3auMOecTBIE cepHOI
KHUCJIOTHI C XJIOpUIOM Oapusi, pa3noxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMoIeliCTBHE
Kenesa ¢ pactBopoM cond Meau (1), uzydenne cnocoOoB pazeneHus cMecei (C MOMOIIbI0 MarHuTa,
bunbpTpoBaHMe, BEIIAPUBAHNE, TUCTUILIALUS, XpoMaTorpadus), MpoBeIeHne OYUCTKU TTOBAPEHHOU
COJIM, HAOTIOJICHUE U ONHMCAHKUE PE3YIbTATOB MPOBEICHUS OIBITA, WITIOCTPUPYIOIIETO 3aKOH
COXPaHEHHUs MACChI, CO3aHUE MOJIeTIE MOJIEKY (IIapOCTEPIKHEBBIX).

BazkHeiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cMech razos. Coctas Bo3ayxa. Kucinoposa — anemMeHT u npocToe BemecTBo. Haxoxienue
KHCJIOpO/ia B TIPUPO/Ie, PU3NUECKUE U XUMUIECKHE CBOMCTBA (peakuu ropeHusi). OKCUabl.
[Tpumenenue kuciaopoa. CriocoObl MOTyUYEHHUS KUCIOPOa B TaO0OPATOPUH U TPOMBIIIIIEHHOCTH.
Kpyrosopot kucinopoaa B npupozae. O30H — ajmioTponHast MoguUKaIHs KHCIopoaa. 8

TennoBoit 3 (pekT XuMuIecKon peakiiy, TEPMOXUMHUECKHUE YPAaBHEHUS, IK30- U SHAOTEPMUYECKUE
peakiuu. TOMIMBO: yroyib U MEeTaH. 3arpsA3HeHUe BO3lyXa, YCUICHHE MapHUKOBOTO 3 deKTa,
pa3pylIeHre 030HOBOIO CIIOSI.

Bogopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bojopoia B mpupoie, Gu3nIecKue u
XUMHYECKHE CBOICTBA, MPUMEHEHUE, ClIOcO0bI mony4yeHus. Kucnotsl u conu.

Monsipablii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSIM.

duznueckue cBoiicTBa Boabl. Boga kak pactBoputens. PactBopbl. HachillieHHbIE 1 HEHACHIIEHHBIE
pactBopbl. PacTBOpUMOCTH BemiecTB B BoAe. MaccoBast 10J1 BEUIECTBA B paCTBOPE. XUMHUECKHE
cBolicTBa BOJbl. OcHOBaHMs. PoJib pacTBOPOB B MPUPOJIE U B AKU3HU YenoBeka. KpyroBopot BojbI B
pUpoIe. 3arpsi3HeHUEe MPUPOIHBIX BoJI. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heoprannyeckux coenunenuit. Oxcuapl. Kimaccuduxamnmst okcuaos:
coseoOpa3yrornire (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIC) U HecoeoOpasyronie. Homenknarypa
oKcu0B. PU3NYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcnoBanwmst. Kiaccudukanus 0oCHOBaHUH: MIETOYN U HEPACTBOPUMBIC OCHOBaHMs. HoMmeHKIIaTypa
OCHOBaHUM. PU3NYECKUE U XUMUYECKUE CBOWCTBA OCHOBaHMM. [1oyueHre OCHOBaHUM.

Kucnotsl. Knaccugukanus kucnor. Homenknarypa kuciaor. @usndeckre U XMMHUECKHE CBOICTBA
kucnor. Psag akruBHoctu metaiuioB H.H. bekerosa. [lonydenue Kucnor.

Comu. Homenknarypa cosneii. @uznueckne 1 XUMUUECKHe CBOMCTBa colieid. [lomydyenue comneit.



I'eneTnueckas CBsI3b MEXIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuu sKcnepumenm:

KauyeCTBEHHOE OTpeieNieHUe CoJepKaHMsl KUCIOpOAa B BO3lyXe, IOJTyYeHne, cooupaHue,
pacro3HaBaHUE U U3YUYCHHE CBOMCTB KUCIOpOa, HAOIIOIEHNE B3aUMOICHCTBUS BEILIECTB C
KHUCJIOPOJIOM M YCIIOBHUSI BOBHUKHOBEHUS U MPEKpaIlIeHUsl TOpeHHsl (Mokapa), 03HaKOMIICHHE C
00pa3iamMu OKCUOB M ONKMCAHUE UX CBOMCTB, MOJyUYCHHE, COOMPAHKE, PACTIO3HABAHUE U H3yUYCHHE
CBOICTB BoJ0opoia (TopeHune), B3aumMoieicTBie Bogopoaa ¢ okcunom menu (I1) (BozmoxxHo
UCTIOJIb30BaHUE BUACOMATEPHUAIIOB), HAOIIOCHIE 00pa3IIOB BEIIECTB KOJUIECTBOM | MOJIb,
HCCIIeIOBaHNE OCOOEHHOCTEH PaCTBOPEHHUS BEIIECTB C PA3IMUHON paCTBOPUMOCTHIO, IPUTOTOBICHUE
pacTBOPOB C ONPEIEITEHHON MAaCCOBOW JT0JIEN paCTBOPEHHOIO BEUIECTBA, B3AMMOACHCTBHE BOBI C
MeTalljIaMH (HaTpUeM U KajblieM) (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPHAIIOB), UCCIIEIOBAaHHE
00pa3IoB HEOPTAaHMUECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOIEHNE N3MEHEHHST OKPACKU
WHAMKATOPOB B paCTBOpaxX KHUCIOT U IIeNouel, n3yueHue B3aumoaeictBus okcuaa meau (II) ¢
pacTBOPOM CEpHOM KUCTOTHI, KUCIOT C METAJJIaMU, PEaKIUil HEUTpaIU3aIliu, OTyYeHUE
HEpPacTBOPUMBIX OCHOBAHM, BBITECHEHHUE OJHOTO METaJlJIa APYTHM U3 PaCTBOPA COJIM, PEIICHHE
AKCIIEPUMEHTAILHBIX 3a/1a4 110 Teme «BakHeilme Kiacchl HEOPraHUYECKUX COSAUHEHUIN.
IHepuoguvecknii 3axon u Ilepuonnueckas cucrema xumudecknx diemenToB .. MenpgeseeBa.
CtpoeHue aToMOB. XUMHU4YeCKasi CBA3b. OKUCINTETbHO - BOCCTAHOBUTE/ILHbIE PeaKINU
[TepBbie MOMBITKY KJIacCU(PHUKAIIIN XUMUYECKUX IeMEHTOB. [[OHATHE O TpyNIax CXOAHBIX AJIE€MEHTOB
(1IeoYHbIE U MIETOYHO3EMENIbHBIE METaJUIbI, TaJIOT€Hbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPHIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

Ilepunonnueckuii 3akoH. [lepnonnueckas cuctema xXumMudeckux aaneMeHToB .M. Menneneesa.
Kopotkonepronnas u anuuHonepuoaHas hopMmel [lepruoaudeckoid CHCTEMBl XUMUYECKUX 3JIEMEHTOB
.M. Menneneesa. [lepuoasl u rpymibl. PU3HYECKHI CMBICT TOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnbl. DnekTpoHbl. CTpoeHHE IIEKTPOHHBIX 000JI09eK
aToMoB nepBbIX 20 xumMuueckux 351eMeHToB [lepuonnueckoii cucrems! /.M. Menneneesa.
XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA 110 €ro NoJiokeHuto B [lepnoanueckoi cucreme /.M.
Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyCca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METALITUYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYyIIaM U EPUOIAM.

3nauenue [lepuognueckoro 3akona u [lepruogndeckoil CHCTEMBI 3JIEMEHTOB /ISl Pa3BUTHS HAYKU U
npaktuku. .M. Menaenees — yu€Hblii U TpaK1aHUH.

Xumuueckas cBsi3b. KoBaneHnTHas (MOJIsIpHAst U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIHHOCTh
XUMUYECKUX 3JIeMEHTOB. IOHHas CBS3b.

Crenenp okucienusi. OKUCTUTENHHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporiecchl OKUCIeHHS 1
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuu sKcnepumenm:

u3y4eHue o0pa3IoB BEIIECTB METAIJIOB M HEMETAIIJIOB, B3aUMO/JICHCTBUE TUAPOKCUIA IIMHKA C
pacTBOpamMu KHUCIOT M HIEJI0UYeH, TPOBEICHHUE OIBITOB, WJUTFOCTPUPYIOIIUX IPUMEPHI OKUCITUTEIBHO-
BOCCTaHOBUTENIBHBIX PEaKIuil (TOpEeHUE, PEaKIIUU Pa30KEeHUs, COSTUHEHHS).

Meoicnpeomemuule cés3u

Peanuzanus MexXnpeIMeTHBIX CBS3€H NMPU M3YUYEHUU XUMHUU B 8 KJIacCce OCYIIECTBIISIETCS Yepes
MCITIOJIb30BaHUE KaK OOIMUX €CTECTBEHHOHAYYHBIX MMOHSATUHN, TaK U TTOHATUH, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01mure ecTeCTBeHHOHAYYHBIC TTOHSTHS: HAYYIHBIN (aKT, TUTIOTe3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KIacCU(pUKaIus, IepuoAUIHOCTh, HAOTIOCHHE, SKCIIEPUMEHT, MOJISTUPOBAHHE, U3MEPEHHE, MOJIETb,
SIBJICHHE.

®uznka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOMbI, PAIUOAKTUBHOCTb,
MOJIEKYJIa, AIEKTPHUUECKHUH 3apsifl, BEIIECTBO, T€N0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, ras,
buznyeckue BeNTMYUHBI, €IMHULIBI H3MEPEHUs1, KOCMOC, TUTaHEeThI, 3BE3/1b1, COIHIIE.

buonorwust: porocunres, npixanue, buochepa.



['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE IOPO/IbI, T0JIE3HBIE UCKOMAEMble, TOILTUBO,
BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

JIMHHOCTHBIE PE3YJIBTATHI

JIn4aHOCTHBIE pe3yibTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOTO O0IIIEr0 00pa30BaHuUs JOCTUTAIOTCA B
xo71e 00yueHHsI XUMHUHU B €IMHCTBE yUEOHOM U BOCIIUTATENBHOM NEATEILHOCTH B COOTBETCTBUH C
TPaJIUIUOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMU,
NPUHATHIMHU B 001IIECTBE NPAaBUIIAMU M HOPMaMH MTOBEJICHHSI U CIIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPAa3BUTHUS U COLMATM3AIMH 00YyYarOIIUXCS.

JIMYHOCTHBIE pe3yIbTaThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCSl PYKOBOJCTBOBATHCS CUCTEMOM
MTO3UTHBHBIX [IEHHOCTHBIX OPUEHTALMI U PACIIMPEHUE ONBITA EATEIbHOCTH Ha €€ OCHOBE, B TOM
YHCJIE B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA

LIEHHOCTHOI'O OTHOLICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEIUIO,
MOHMMAaHUS 3HAYEHUS] XUMUYECKOW HAayKH B )KM3HU COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTH BIa/IETh
JIOCTOBEPHOM MH(OpMAIMEl 0 MepeJOBbIX JOCTHKEHHUAX U OTKPHITUSAX MUPOBOM U OTECUECTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

2) rpa;kIaHCKOr0 BOCIIMTAHUS:

MIPEACTABIICHNS O COMAIBHBIX HOPMAaX M IIpaBUiIaX MEKJINYHOCTHBIX OTHOIIEHHUH B KOJUIEKTHBE,
KOMMYHHKATHBHOM KOMIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOH, yUeOHO-UCCIIeJ0BATEIBCKOM,
TBOPYECKOM U APYruX BUIaxX AESITEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHON JEeSTeNbHOCTH
IPY BBINIOJIHEHUH yUEOHBIX, TO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUECKUX IKCIIEPUMEHTOB,
CO3/1aHUU y4eOHBIX MO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/1aHUN
y4eOHBIX POEKTOB, CTPEMJICHHS K B3aUMOIIOHMMAaHUIO ¥ B3aMMOIIOMOIIH B ITpOIecce ATOH yueOHOM
JIeATEIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MMOBECHUE U MTOCTYIIKM CBOMX TOBAPUIIEH C IMMO3UIIMHI
HPaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKHE NIPEACTABICHUS O BEIIECTBE U XMMUYECKOM pEaKIM, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABIIAIOIINE OCHOBY IS IOHUMAHUS CYITHOCTH
HAYYHOI KapTHHBI MHpPa, IPECTaBICHNUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MIPUPO/IHI,
B3aUMOCBS35X YEJIOBEKA C MIPUPOJHON CPEOi, O POJIU XUMHH B IIO3HAHUU ITHUX 3aKOHOMEPHOCTEH;
MO03HABaTEJIbHBIE MOTUBBI, HAIIPaBJIEHHBIC HA MTOJyYeHHE HOBBIX 3HAHUH MO0 XMMHUHU, HEOOXOAUMBIE IS
00BsicHEHHS HAOII0aeMbIX MTPOLIECCOB U SIBIICHUH, T03HABATEIbHON, HHPOPMAITMOHHOM U
YUTATENLCKOW KYJIbTYphI, B TOM YHUCIIE HABBIKOB CAMOCTOSTEIBHOM paboThl ¢ yueOHBIMU TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOH, JOCTYIHBIMH TEXHUUECKUMHU CPeICTBaMU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;
UHTEpeC K 00yUeHHIO U MO3HAHUIO, JIF00O03HATEIbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHMIO, TPOSKTHON U MCCIIEA0BATEIbCKON IEITETbHOCTH, K OCO3HAHHOMY BBIOOpY
HAINpaBJIEHHOCTH M YPOBHS 00yUeHUs B JalibHEHIIEM;

4) popMupoBaHus KYJbTYPhI 310POBb:

OCO3HAHUE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'0 OTHOLICHUS K CBOEMY 310POBbIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 KU3HU, OCO3HAHKE MOCJIECJCTBUI 1 HEMIPUITHE BPEAHBIX MPUBBIUEK (YIIOTpeOIeHUs
QJIKOT0JIs, HAPKOTHUKOB, KypeHHsI), HEOOXOIMMOCTH COOIIIOICHHS TPaBHUiI 0€30MaCHOCTH MPU
oOpallleHnU ¢ XUMHUYECKUMH BEIIeCTBaMU B OBITY U PeabHOM KU3HU;

5) Tpy10BOro BOCHIUTAHUSA:

MHTEpeC K MPAKTHUECKOMY M3yUYeHHIO podeccuil U Tpya pa3IndHoOro poja, yBaXeHHue K Tpyay U
pe3yJibTaTaM TPYI0BOM JEATEIBHOCTH, B TOM YMCIIE HA OCHOBE NPUMEHEHUS PEAMETHBIX 3HAHUH I10
XUMHH, OCO3HAHHBII BBIOOp MHANBHIyaIbHOM TPAeKTOPUU MPOJOIKEHUS 00pa30BaHUs C yUETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHON npodeccuoHaIbHOMN AeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUN, TOTOBHOCTh K
npodecCHOHAIbHOM 1eSATENFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH, TOTOBHOCTD aJallTUPOBATHCS B
npodeccuoHaIbHON cpere;



6) ’K010rHYeCKOro BOCIMTAHMS

HKOJIOTMYECKH 11€J1IeCO00pa3HOe OTHOIICHUE K MTPUPO/Ie KaK HCTOUHUKY KU3HU Ha 3emile, OCHOBE €€
CYIIECTBOBaHMS, TOHUMaHUE [IEHHOCTH 37I0POBOT0 U 6€301acHOro oopasa KM3HHU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3HUECKOMY U NCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHNE LIEHHOCTH
co0uro/IeHHs ITpaBuil 0€30MaCHOTO MOBEACHUS MTPU PadOTE C BEIIECTBAMH, a TAKXKE B CUTYalUsX,
YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NMPUMEHSATH 3HAHMUS, MOJTy4aeMble TIPU U3YUCHUU XUMUH, IS PELIeHUs 3a/1a4,
CBSI3aHHBIX C OKPY’KAIOIIEH NPUPOJTHON CPENOH, AT MOBBIIEHUS YPOBHS dKOJOTHYECKON KYJIbTYPHI,
0CO3HaHM INI00ATBHOTO XapaKTepa HKOJOTMUECKUX MPoOIeM U MyTel UX peleHus MmocpeiCTBOM
METOJIOB XHMUH, 3KOJIOTUYECKOTO MBIIIJICHHSI, YMEHHS pyKOBOJICTBOBATHCSI UM B [T03HABATEIHHOM,
KOMMYHUKATUBHOM M COLIMANILHON MIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeMeTHBIX Pe3yJIbTaTOB BBIACISAIOT 3HAYMMBbIE JUTsl (YOPMUPOBAHHUS MUPOBO33PEHUS
oOuieHay4YHble IOHATHUS (3aKOH, TEOpUs, IPUHIIUII, TUIIOTE3a, (PaKT, cucTeMa, MPoIecc, IKCIEPUMEHT U
JPyToe.), KOTOPBIE UCIIONB3YIOTCA 16

paboThI ¢ yUeOHBIMU TEKCTAMHU, CIIPABOYHOMN JIUTEPATYPOM, JOCTYITHBIMH TEXHUUECKUMHU CPEICTBAMU
WH(GOPMAIMOHHBIX TEXHOJIOTHIA;

MHTepec K 00y4YEHHUIO U O3HAHUIO, JIF0003HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MPOEKTHON M MCCIIEJOBATEILCKOM IEATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTU U YPOBHsI 00yUYeHHUsI B lajbHeHIIeM;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTH ’KM3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0pOBbIO, YCTAHOBKU Ha
3JI0pOBBIN 00pa3 )KU3HU, OCO3HAHUE MOCJICACTBUN U HENMPUATHE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS
AJIKOTOJIs, HAPKOTUKOB, KyPEeHHS ), HEOOXOIUMOCTH COOJTIOICHUS MTPaBUIl O€30MaCHOCTH TPH
00palIeHnn ¢ XUMUYECKUMH BEIIECTBAMH B OBITY U PEaNbHOM KHU3HH;

5) TpyaoBOro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY M3yUeHHIO Mpodeccuil u Tpyaa pa3IuuHOro poja, yBaXKeHHUE K TPyay U
pe3yJibTaTaM TPYyI0BOM JeSTENIbHOCTH, B TOM YHUCJI€ HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUHU 110
XMMUH, OCO3HAHHBIN BBIOOP MHAMBUIYATbHON TPAEKTOPUH MPOIOHKEHUS 00pa30BaHUs C YIETOM
JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEUIHOM NpodecCHOHaNBHON AeITENbHOCTU U Pa3BUTHsI HEOOXOAUMBIX YMEHH, TOTOBHOCTh
aJanTHPOBaThCA B MpodeccroHalbHOM cpejie;

6) ’K010rHYeCKOro BOCIMTAHMS

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MTPUPO/Ie KaK HCTOUHUKY KU3HU Ha 3emile, OCHOBE €€
CYIIECTBOBaHMS, IOHUMaHKE [IEHHOCTH 37I0POBOr0 U 6€301acHOro oopasa KM3HHU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3HUECKOMY U NICUXUYECKOMY 3/10pPOBbIO, OCO3HAHNE LIEHHOCTH
co0uro/IeHHs ITpaBuil 0€30MacHOrO MOBEACHUS MTPU PadOTE C BEIIECTBAMH, a TAKXKE B CUTYalUsX,
YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, TIOJTydaeMble TIPU U3yUYCHUU XUMUH, IS PEIICHHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH TPUPOJHOM CPEJIOH, JIJIS MOBBIIIEHUS YPOBHS
HKOJIOTHUYECKOM KyJIbTYpPbl, OCO3HAHHUS TJI00ATBHOTO XapaKTepa SIKOJOTHUECKUX
npoOJieM U MyTel UX PEelIeHUs MOCPEACTBOM METOJIOB XUMUHM, SKOJIOTHUYECKOTO
MBIIIJICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B O3HABATEIIbHOM, KOMMYHUKATUBHOW U

COLMAJIBHOM IIPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATDBI

B coctaBe MCTAIIPECAMCTHBIX PC3YyJIbTATOB BBIACIAKOT 3HAYUMBIC IJIA (I)OpMI/IpOBaHI/ISI MHPOBO33pCHUA
oO1eHayYHbIe TOHATHUS (3aKOH, TEOPHsl, MPUHIIUIL, TUTIO0TE3a, (GaKT, CHCTEMA, MIPOIIeCC, IKCTIEPUMEHT U
npyroe.), KOTOPBIC UCTIOJIB3YIOTCSA B €CCTCCTBCHHO-HAYYHbBIX y‘ICGHBIX npeaAMeTax 1 MO3BOJISIIOT HaA
OCHOBE 3HAHUU W3 ITUX MPEIMETOB (POPMUPOBATH NPEICTABICHUE O IIEJIOCTHON HAyYHON KapTHHE
MHpa, 1 YHUBCPCAJIbHBIC y‘-Ie6HLIe HeﬁCTBHH (HOSHaBaTeHLHBIC, KOMMYHUKATHBHBLIC, peI‘ynHTI/IBHHe),



KOTOpbIe 00ecreunBaoT GOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSATEILHOMY TJIAHUPOBAHUIO U
OCYIIECTBIICHUIO yUeOHON AESITeTbHOCTH.

ITo3naBaTeqbHbIE YHMBePCAJIbHbIC YUeOHbIE el CTBUSA

Ba3oBble jlornyeckue AeiCTBUA:

YMEHMSI UCTIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBILIUIEHUS TP OCBOCHUH 3HAHUN: PACKPBIBATh CMBICT
XUMHUUYECKHUX TMOHATUH (BBIICNSTH UX XapaKTepHbIe MPU3HAKY, YCTaHABIMBATh B3aUMOCBS3b C APYTUMU
HNOHATHAMM), UCIIOIB30BaTh MOHATHUS JUIsl OOBSCHEHUS OTACIbHBIX (DAKTOB U SIBJICHUHN, BHIOUPATD
OCHOBaHUS U KPUTEPHUH, YCTAHABINBATH B3aUMOCBS3b C IPYTUMHU IMOHATHSIMH), UCIIOJIb30BaTh OHATHUS
JUIs OOBSICHEHUS OT/IEIbHBIX (DAKTOB U SIBICHUH, BEIOUPATh OCHOBAHUS M KPUTEPUH IS
KJIaCCU(PUKAUU XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKI1il, yCTaHaBIMBAaTh MPUUYUHHO-
CJICZICTBEHHBIE CBSI3U MEXKAY 00bEKTaMH M3YUYEHHUs, CTPOUTH JIOTHUECKUE PACCYKICHUS
(MHIYyKTUBHBIE, J€TyKTUBHBIE, 10 aHAJIOTHH), JeJIaTh BBIBOJbI U 3aKIIIOYEHHS; YMEHUE IPUMEHSTH B
npoliecce MO3HAHU MOHATHS (TIPeIMETHBIE U METAIIPEIMETHBIE), CUMBOJIINYECKHE (3HAKOBHIC)
MOJIEJIH, UCIIOJIb3yEMbI€ B XUMHH, TPE0OPa30BbIBAThH IIUPOKO MPUMEHSIEMbIE B XUMUHU MO/IEIbHbBIE
NpPEeCTaBICHUS — XMMUYECKUIA 3HAK (CUMBOJI DJIEMEHTA), XUMUYecKas (opMyiia 1 ypaBHEHHE
XUMHUYECKON peaKIMy — MpHU pelIeHUH Y4eOHO-TT03HABaTENbHbBIX 3a/1a4, C YUETOM 3TUX MOJAEIBHBIX
NpeCTaBICHUIN BBIABIATh U XapaKTepPH30BaTh CYIIECTBEHHbBIE MMPU3HAKU U3YYaeMbIX 00BEKTOB —
XUMHUYECKHX BEIIECTB U XMMHUYECKUX PEaKLIUi, BBISIBISTH O0IIME 3aKOHOMEPHOCTH, TPUIHMHHO-
CJIEJICTBEHHBIE CBA3H U IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarebckue 1eiCTBUS:

YMEHHE HUCII0JIb30BATh [TOCTABJIEHHBIE BONPOCH B KAUECTBE MHCTPYMEHTA IIO3HAHMUS, A TAKXKE B
KayecTBE OCHOBBI I (HOPMHUPOBAHUSI TUTIOTE3BI IO MTPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

proOpeTeHNE OIbITA MO MJIAHUPOBAHHIO, OPTaHU3ALMU U POBEACHUIO YYCHUUECKUX SKCIIEPUMEHTOB,
yMEHHE Ha0II0IaTh 3a X0JI0M IPoIiecca, CaMOCTOSATEIbHO TPOrHO3UPOBATh €r0 Pe3ysbTaT,
dbopMynrpoBaTh 000011IEHUS U BBIBOBI IO Pe3yJibTaTaM MPOBEAEHHOTO OIBITA, UCCIIEOBAHMUS,
COCTaBJIATH OTYET O MPOJIETaHHON padoTe.

PabGora ¢ undopmaunmeii:

yYMEHHUE BBIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMAIUIO pa3IMYHBIX BUJOB U GOPM
MIPEJICTaBJICHUS, TOJy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (Hay4YHO-IOMyJIsIpHAs JIUTEpaTypa
XMMUYECKOTO CO/IepKaHusl, CIIpaBOUHbIe MocoOusi, pecypchbl IHTepHEeTa), KpUTHUECKU OLIEHUBATh
MIPOTUBOPEUYHBYIO U HEJOCTOBEPHYIO HHPOPMAIHIO;

YMEHHUE NPUMEHATH Pa3INuHbIe METO/IbI U 3alIPOCHI IIPU MOUCKE U 0TOOpe HHpOpMAIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX ISl BBITTOJIHEHUS! YUEOHBIX U NTO3HABATENIbHBIX 3a/a4
OTIpeIeIEHHOTO THIA, TPUOOPETEHHE OTbITAa B 00JIACTH UCIIOIB30BAHUS MH(POPMAITUOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTH, OBJIaIcHU | 8

KYJIETYpOH aKTHBHOT'O MCIIOJIb30BaHMS PA3JINYHbBIX TOUCKOBBIX CUCTEM, CAMOCTOSITEIHHO BHIOMPAThH
ONTUMAaJIbHYIO POpMY MpecTaBiIeHUs HHDOPMALIUY U WIITIOCTPUPOBATh pelllaeMble 3a/1a4
HECJIO)KHBIMU CXEMaMH, IarpaMMaMu, IpyTuMu GopMaMu rpaguky U MX KOMOMHALIUSAMUY;

YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh B Mpoliecce yueOHON U CCe0BaTeIbCKON e TeIbHOCTH
UH(OPMALIMIO O BIMSIHUU MPOMBIIIIIEHHOCTH, CEIbCKOT0 X035HCTBA U TPAHCIIOPTA HA COCTOSIHUE
OKpYKaroIlIel MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIC YHHBepcaibHble y4eOHbIe JeHCTBHUSA:

yMEHHE 3a/1aBaTh BOIPOCHI (B XO€ auanora u (Win) IUCKYCCUH) 10 CYIIECTBY 00CYKIaeMOU TEMBI,
(bopMyIMpOBaTH CBOU MPEATIOKEHNS OTHOCUTENILHO BBIMOJIHEHUS MPeI0KEHHON 3a/1auu;
pUOOpEeTEeHNE OIBbITA IPE3CHTALUN PE3YJIHTATOB BBIITOJHEHUS XUMUYECKOTO 3KCIIEpUMEHTA
(;rabopaTopHOTO OIBITa, JA00PATOPHOI PabOTHI 10 MCCIIEJOBAHUIO CBOWCTB BEILIECTB, yUeOHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTDh B COBMECTHOW CO CBEPCTHUKAMU IIO3HABATEIBHOM U UCCIIE0BATEIBCKON
JESTeNIbHOCTH MPH PELICHUH BO3HUKAIOIIKX MPoOIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U
COIJIACOBAHUS MO3UIUH (00CYX/IeHUs, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbI», KOOPAUHAIIHS



COBMECTHBIX JICHCTBUI, ONpeieseHne KpUTEpUEB MO OLIEHKE KaueCTBa BHITIOJHEHHOW paboThl U
JpyTHe);

PeryasiTuBHBIC YHHBepCaJbHbIe y4eOHbIe 1eiiCTBHUA:

YMEHHE CaMOCTOSITEIbHO ONPEAETATh 1IeNIU ACSITeIbHOCTH, TNIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJHMPOBATH U NMPH HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO JAEATEIIbHOCTh, BHIOMpATh Hanboee
s exTuBHBIE CTTOCOOBI pelieHusT YIeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO COCTABIIATh
WJIM KOPPEKTUPOBATh NPEAI0KEHHBIA aITOPUTM ACUCTBUN MTPU BBIIIOJHEHUH 3aJaHUN C YUETOM
MOJTyYEHUS] HOBBIX 3HAHUM 00 U3y4yaeMbIX 00OBbEKTaX — BEIECTBAX U PEAKIIHIX, OLIEHUBAThH
COOTBETCTBHE MOJIYYEHHOIO PE3YJIbTaTa 3asiBJICHHOM 1€/, YMEHHUE UCII0Ib30BaTh U aHAIIU3UPOBATh
KOHTEKCTBI, IpeJyIaraeMble B yCIOBUU 33JaHUM.

HNPEAMETHBIE PE3YJIBTATbBI

B coctaBe npeaMeTHBIX pe3yIbTaTOB [0 OCBOCHHIO 0053aTEIBHOIO COJIEPKaHusl, YCTAHOBIIEHHOTO
JaHHOM (penepanbHO paboueil mporpaMMoH, BEIACISAIOT: OCBOCHHBIE 00YYaIOIIUMKCS HAyYHbIE
3HAHMS, YMEHHSI ¥ CTIOCOOBI JICHCTBUH, crielruaecKue A MPeAMETHOM 001acTi « XUMHUSD), BUJTBI
JIeSITeIbHOCTH 10 MOJYYSHHUIO HOBOT'O 3HaHMSA, €r0 HHTEPIpPETAIMU, TPEe0oOPa30BaHUIO U TPUMEHEHHUIO
B Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYAlIHSX.

K xoniy o0ydeHus B 8 kJj1acce mpeJMeTHbIE Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPAXKATh
c(OpMUPOBAHHOCTH Y 00yYaIOIINXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITHI: aTOM, MOJIEKYJIa, XUAMUYECKUN SJIEMEHT,
IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, CMECh (OJTHOPO/IHASL U HEOJHOPO IHAS ), BAJIGHTHOCTD,
OTHOCHTEJIbHAS aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBast 10Ji1 XUMHUYECKOTO 3JIEMEHTa B CO€IMHEHUH, MOJISIPHBIN 00BEM, OKCU, KHCIIOTA,
OCHOBAaHUE, COJIb, AIEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIICHUS, XMMUUECKasl PEAKIIMS,
KJIacCU(UKALUS PEaKIMii: peakluu COeTUHEHUS], pEaKIIMU Pa3/IoKEeHUs, PeaKIIMK 3aMelleHus,
peaknuu oOMeHa, 3K30- U SHAOTEPMHUUECKUE peakIiu, TeIIoBoi 3¢ ekt peakuuu, aapo aroma,
AJIEKTPOHHBIN CIIOH aTomMa, aTOMHasi OpOUTalb, pailyCc aToMa, XUMHUYECKast CBsI3b, MOJISIpHAs U
HETOJISIPHAsl KOBAJIEHTHAsI CBSI3b, HIOHHAS CBA3b, NOH, KATHOH, aHWOH, paCTBOpP, MaccoBas 0
BelecTBa (MTPOIICHTHASI KOHIIEHTPAIIHS) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUECKUX MOHATUI U PUMEHSATH 3TU NOHATHUS IIPU
ONMCAaHUU BEUIECTB U WX MpEBpallleHUH;

UCTIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY JUIS COCTaBJIEHUS (JOPMYJI BEIIECTB M YpaBHEHHH
XUMUYECKHUX PEAKIIUN;

OTIpeNIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX, CTEIICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K OMPEIeIEHHOMY KIIaccy
COEZIMHEHUH 1o GpopMyIiaM, BUJ XUMHUUECKON CBSA3M (KOBAJICHTHAS M MOHHAS) B HEOPTaHUUECKUX
COCJIMHEHUSX;

packpsbiBaTh cMbIca [Iepuoanueckoro 3akona [[.1. Menneneesa:

JEMOHCTPHUPOBATh MIOHUMAaHHUE MEPUOTUUECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX 3JIEMEHTOB OT UX
noJyio’keHus B Ileproanueckoit cucreMe, 3aKOHOB COXPaHEHUSI MacChl BELIECTB, TOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOTO Y4€HHs1, 3aKOHa ABOTajpo;

OTMCHIBATH M XapaKTepu30BaTh TabanuHyto Gopmy [leproandeckoit cucTeMbl XUMHUUECKUX
AJIEMEHTOB: pa3InyaTh MOHATHS «TJIaBHas noarpymnna (A-rpynmna)» u «nobouynas noarpymnmna (b-
rpymIa)», Majble U OOJIbIINE IEPHO/IbI, COOTHOCUTH 0003HAUEHHS, KOTOPbIE UMEIOTCS B TaOJIHIIe
«ITepuoanueckas cucteMa xumudeckux 3semMeHToB JI.1. MeHneneeBay ¢ 4YMCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3aps] spa, o0I1ee Yucio
AJIEKTPOHOB U PACIIpe/IeJICHHE UX 110 AJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XMMUYECKUE HJIEMEHThI, HEOPraHMYECKHE BELIECTBA, XUMHUECKUE peaKIiu (110
YHCIIy U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEILIECTB, 110 TEINIOBOMY dPPEKTY);



XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMHUECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPIK/Iasi ONTMCAaHUE TPUMEPAMH MOJISKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOINX XUMHUYECKUX
peakiMii; IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHMS XUMHYECKUX MPEBPAIICHUHN B Pa3TUYHBIX YCIOBUSAX; BEIYUCIIATH
OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO
AJIeMEeHTa 1o (HOopMyJie COeIMHEHHS, MAaCCOBYIO JI0JIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110
YPaBHEHUIO XUMUYECKON PEaKlUU MPUMEHATh OCHOBHBIE ONEpPallii MBICIUTEIIbHON AESTENbHOCTH —
aHaJIU3 U CUHTE3, CPaBHEHUE, 0000IIeHHEe, CUCTEMATH3alIHIO, KJIacCU(UKALIMIO, BBISIBIICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — JIJIsl U3YUYEHUSI CBOMCTB BEIIECTB M XUMUUYECKHUX PEaKLIUM,
€CTECTBEHHO-HAYYHbBIE METO/IbI TTO3HAHUS — HAOIIIOICHHE, U3MEPEHHE, MOJICTUPOBAHKE, SKCTICPUMEHT
(peanbHBII U MBICTICHHBIN );

CJIEIOBAThH MPABHJIAM TOJIH30BAHUS XUMHUYECKON TTOCY 10 U J1a0OpaTOPHBIM 000PYTOBAHHEM, & TAKIKE
mpaBuiiaM o0OpallieHus ¢ BEIeCTBaMU B COOTBETCTBUH C MHCTPYKIUSAMH IO BBITTOJHEHUIO
71a00PAaTOPHBIX XMMHUYECKUX OIBITOB IO MOJIYYEHUIO W COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BOoIOpO/Ia M KUCIOPO/a), TPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHON MaccoBOil onei
pPacTBOPEHHOTO BEIIECTBA, JIAHUPOBATH U MMPOBOAUTh XUMUUECKHE SKCIIEPUMEHTHI 110
pacmo3HaBaHUIO PACTBOPOB IEJI0YEH M KHCIOT ¢ TOMOIIBIO HHIUKATOPOB (JIakmyc, peHoa(TallenH,

METHIJIOPAHXK U JIPYTHUE).

Oprann3aunﬂ l'lpOGKTHOﬁ H HCCJIEI0BATEIbCKON 1eSITeJIbHOCTH Yuamuxcs

[IpoekTHas uccnegoBaTeNbCKas IEATEILHOCTD YUalIUXCsl MPOIMUCaHa B CTaHIapTe 00pa30BaHuUs.
[Iporpammbl BceX MIKOJbHBIX MPEAMETOB OPUEHTUPOBAHBI Ha JTAHHBIM BUJ JAeATeNbHOCTH. [IpoekTHas
JESTEIIbHOCTh YYaIlIMXCsl CTAHOBHUTCS BCE 0OoJiee aKTyallbHOM B COBPEMEHHOU memaroruke. M 3To He
CJIy4aiiHO, BeJIb MMEHHO B MPOIIECCE MPABHIBHONW CaMOCTOATEILHON pabOThl HAa/l CO3JJaHUEM IIPOSKTa
aydiie  Bcero  (OpMHUpYeTCs KyJNbTypa YMCTBEHHOTO TpyJa YYCHHKOB. A  TIOBCEMECTHas
KOMITBIOTEPH3ALIMS TTO3BOJIIET KAXJIOMY YUYHTENI0 00jee TBOPUECKH MOJXOJNUTh K pa3padOTKEe CBOUX
YPOKOB, a Takke claenaThb 00pa3oBaTeNbHBINA Tporecc OoJiee HHTEPECHBIM, Pa3sHOOOpa3HbIM U
COBpPEMEHHBIM.

NHCcTpyMEHTOM  JTOCTHKEHUS TUIAHUPYEMBIX JIMYHOCTHBIX, METANpPEeIMETHBIX M IPEIMETHBIX
pPE3yIbTATOB SIBJISIIOTCS YHHUBEpPCAJbHBIE Y4YeOHbIC NeUCTBHS. DPGHEKTUBHBIM METOIOM CHCTEMHO-
JIEATEIIbHOCTHOTO MOJAX0/1A SIBJSETCS MPOCKTHAS €SI TEIbHOCTb.

[IpoekTHas 1eATETbHOCTD SBJISETCS YacThl0 CAMOCTOSTEIBHOM paboThl yuaruxcs. KauecTBeHHO
BBITIOJIHEHHBIA ITPOEKT — 3TO MOATANTHOE MIAHUPOBAHUE CBOUX JICWCTBUM, OTCIICKHUBAHUE PE3YJITATOB
cBoel paboThl. [IpoekT — BpeMeHHas IelieHanpaBieHHas IeITeIbHOCTh Ha MOJYyYeHHe YHUKAIBHOTO
pe3yJibrara .

[lenb MOPOEKTHO-UCCIAEAOBATENBCKON JEATEIBHOCTH Yy4aluxcsa B pamkax HoBeiXx PI'OC:
(dbopMUpOBaHNE YHUBEPCATBHBIX YUEOHBIX AeicTBUU. VCIoNb30BaHNE MPOCKTHO-UCCIEA0BATEIHCKOM
JIEATEILHOCTH Ha YpOKaxX M BO BHEYPOYHOW JACATEIBHOCTU SBISCTCS CPEACTBOM (HDOPMHUPOBAHUS
YHHUBEPCAIBHBIX YUEOHBIX AEUCTBHM, KOTOPHIE B CBOIO OYEPE/Ib:

e 00ecmeynBaroT yyaneMmycsi BO3MOKHOCTh CAMOCTOSATEIHHO OCYIIECTBISATE ACSITEIbHOCTh YUCHUS,

® CTaBUTh y4deOHBbIC II€JIM, MCKAaThb W UCIOJIb30BaTh HEOOXOJUMBIE CpPEICTBA M CIOCOOBI HX
JIOCTHDKCHHS,

® yMeTh KOHTPOJIUPOBATH U OLIEHUBATH YUEOHYIO JEATCILHOCTD U €€ Pe3ybTaThl;

® CO3JAI0T YCJOBHUSA PAa3BUTHS JUYHOCTH U €€ CaMOpealv3allid Ha OCHOBE «YMEHHUS YUYHUTHCS» M
COTPYAHHUYATH C B3POCIBIMU U CBEPCTHUKAMHU.
YMenue yuuThes



e o0ecreynBaeT JUYHOCTU TOTOBHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO, BHICOKYIO COIIMATIBHYIO U
po(heCCUOHATTFHYIO MOOMIIEHOCTb;

e 00ecCMeynBaT YCIENIHOE YCBOCHHUE 3HAHUW, YMEHUI 1 HABBIKOB;

dbopMupoBaHUE KapTHUHBI MUPa, KOMIIETEHTHOCTE! B JTFOOOW MpeIMeTHON 00JacTH MMO3HAHUSI.
K Ba’xHBIM MOOKUTENBHBIM (PAaKTOpaM MPOEKTHOMN AESITEIbHOCTH OTHOCSTCS:

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

® Da3BUTHE TBOPUECKUX CHOCOOHOCTEH;

e CMEIUICHHME aKLEHTa OT UHCTPYMEHTAJIbHOI'O MIOIX0/1a B PELICHUH 3a]1a4 K TEXHOJIOTUYECKOMY;

e (opmupoBaHUE YyBCTBA OTBETCTBEHHOCTH;

® CO3JaHME YCIOBUH ISl OTHOIICHUI COTPYTHUYECTBA MEKIY YUUTEIEM U yUaIllUMCS .

OcHoBHOM mpuHLIMI pabOTBl B  YCIOBUSAX TPOEKTHOMW JESATENBHOCTH —  OIEpekaroliee

CaMOCTOSITENIbHOE O3HAKOMIICHHUE IKOJIHLHUKOB C yUeOHBIM MaTEpUaIoM U KOJUIEKTUBHOE 00CYXKIeHUE
Ha ypOKax IMOJYYEHHBIX PE3yIbTaTOB, KOTOPHIE ODOPMIISIIOTCS B BUE ONPEACICHUH 1 TeopeM. B aTom
Clly4ae ypOK IMOJIHOCTBhIO YTpauMBaeT CBOM TPAJAUIIMOHHBIE OCHOBAHUS U CTAHOBUTCS HOBOHW (OopMOii
OOIIIEHUS YUUTEIS U YYAIIUXCS B IUIaHE TPOU3BOACTBA HOBOTO JIJIsi YICHUKOB 3HAHMUS.

Tunel 3agaHuil, IpeIaraéMplX Y4eHUKaM B XOJI€ IPOEKTa:

® TMpakTUYecKHe 3aJaHus (M3MEpEeHHs, YEepUYCHHsS C IIOMOIIBI0 YEPTEeKHBIX HMHCTPYMEHTOB,
paspe3aHusi, crubaHusi, pUCOBaHUA U Ap.)

® [pakTUYECKHE 33/a4Yy — 33aJ]a4M NPUKIAJHOTO XapaKTepa;

e MpoOJeMHbIE BONPOCHl, OPUEHTHUPOBAHHBIE HAa (POPMHUPOBAHUE YMEHUU BBIABUTaTh THIOTE3bI,
OOBSCHATH (haKThI, 0OOCHOBBIBAThH BHIBO/IHI,

® TCOpPETHUYECKUE 3aJIaHMs HA MOUCK U KOHCIIEKTHPOBAaHHE MH(OpMAIIUU, €€ aHaIu3, 0000IeHne 1
T.IL;

® 33/1aYM - COBOKYITHOCTb 3a/IaHUi Ha MCIIOJIb30BAHUE OOLIUX ISl HUX TEOPETUYECKUX CBEJICHUI.

OCHOBHBIE 3TaITbl OPTaHU3AINH TPOSKTHON JAEATEIBHOCTH YUaIuXCsl.

1. TloaroroBka K BBIMOJIHEHUIO TIpoekTa ((hopMUpOBaHME TPYIIN, BblAaua 3aaHuil. Beioop Tembl
U LeNel NMpOoeKTa; ONpeAesieHHe KOJIMYECTBAa YYAaCTHMKOB IPOEKTA). Yuammecs OOCYyXAaroT
TEMy C Yy4YWUTElEeM, I[OJy4aloT TMPH HEOOXOAUMOCTH JOMOJHUTENBHYI0 HH(POpMAIIHIO,
YCTAHABJIMBAIOT IEJIH: YYUTEIh 3HAKOMHUT YYAIIMXCS C CYThIO TPOEKTHOH IEATeNbHOCTH,
MOTHUBHPYET yYalIUXCs, TOMOTaeT B MOCTAHOBKE LIEJCH.

2. IlnanupoBanue paboThl  (pacmpenencHue  OOSI3aHHOCTEH,  ONpEJeIeHHE  BPEMEHHU
UHAMBUAYaIbHON pabotbl). OrmpeneneHre HMCTOYHUKOB HMH(OpMaMM; TIIAaHUPOBAHUE
croco0oB cOopa W aHanu3a WHPOPMALWHU; TUIAHUPOBAHHE HWTOTOBOTO MPOJYKTa ((POpPMBI
MIPEJICTaBICHUS Pe3yJIbTaTa): BBIMYCK ra3eThl, YCTHBIM OTUET ¢ AEMOHCTpallel MaTepuaioB U
NPYTUX; YCTAHOBJICHUE KPUTEPHEB OLIEHKU PE3YJIbTAaTOB; pacupeieiieHne 00sI3aHHOCTEH cpeln
YJIEHOB KOMAaHJbI: y4allecs BbIpaOaThIBalOT IUIAH JCHCTBUIA; y4uTeNnb MpeasiaraeT HIeHu,
BBICKA3bIBAET MPEANOI0KEHHS, ONPEEISIET CPOKU PabOTHI.

3. HccaenoBaHue: ydamniyecs OCYLIECTBISIOT MOMCK, OTOOp M aHAINW3 HYXKHON HH(pOpMaIuu;
HKCIIEPUMEHTUPYIOT, HAXOAT IyTH PEIICHHUS] BO3HUKAIOIIUX MPOOIJIEM, OTKPBHIBAIOT HOBBIE JIJIS
ce0st 3HaHUSI, YUUTENb KOPPEKTUPYET XO]I BHIMIOTHEHUS PAaOOTHI.

4. O0o0meHne pe3ysbTaTOB: ydyalyecs: 0000IA0T MOIy4YeHHY0 HHpopManuio, GopMyIHPYIOT
BBIBOJIBI U O(OPMIISIFOT MaTepHall AJis TPYNIOBOM Mpe3eHTaIUH.

5. Ilpe3enTamusi (OTYET KaXJOW TPYIIBl WM YYEHHUKA OCYIIECTBISICTCS 10 OKOHYAHUU
MIPOCKTA).

6. OueHka pe3yJbTaTOB MPOCKTHOH JESITEIHHOCTH M TOJBEICHHE HWTOTOB: KAXKIBIH YUECHHUK
OIICHMBAET XOJ M Pe3yJbTaT COOCTBEHHOMN NEATENLHOCTH B TpyIIe, Kaxaas paboyas rpymmna



OLICHUBAET JEATEIBHOCTh CBOMX YYAaCTHUKOB; YYUTEIb OLICHUBAET JEATEIBHOCTH KaXI0T0
YYCHHKA, TTOJBOJIUT UTOTH MPOBEACHHOM YUYAIIUMHUCS pabOThI, OTMEYAET YCIIEXH KaXI0TO.

Y4eHuK HAy4YuTCH:

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

BBIOMPATH U UCTIOIH30BATh METO/IbI, PEJICBAHTHBIC pacCMaTPUBAEMOM TIpodIeMe;

pacro3HaBaTh U CTaBUTh BOMPOCHI, OTBETHI Ha KOTOPBIE MOTYT OBITh MOJTYYEHBI IIyTEM HAYYHOTO
HUCCIICAOBAaHUA, OT6I/IpaTI> aZICKBATHBIC MCTOAbI MCCJICA0OBAaHUA, (bOpMYHI/IPOBaTI) BBITCKAKOIINUC U3
UCCIIEJIOBAaHUS BHIBOBI;

UCTIONB30BaTh TaKWe MAaTeMaTHYeCKHEe METOJbl M TPUEMBI, KaK aOCTpakius W Wjaeamu3alus,
JI0Ka3aTeNIbCTBO, TOKA3aTENbCTBO OT MPOTUBHOIO, JI0KA3aTEILCTBO MO aHAJIOTUU, ONPOBEPKEHHE,
KOHTPIpPUMEpP, HHAYKTHUBHBIE U JIEAYKTUBHBIE pACCYXIECHUS, IOCTPOEHUE U HCIOJHEHUE
aNTOPUTMA;

UCIIOJb30BaTh TaKW€ €CTeCTBEHHOHAYyYHBIE METOJIbI M TMPHEMBbI, KaKk HaOI0JeHHe, MOCTaHOBKA
POOJIEMBI, BBIJIBHIKCHHE «XOPOIICH THUIIOTE3bD», IKCIICPUMEHT, MOJISITUPOBAHKE, TEOPETUICCKOE
000CHOBaHHWE, YCTAaHOBIIEHUE TPAHUI] IPUMEHIUMOCTH MOJIEIIN/TEOPUH;

UCIIOJIb30BaTh HEKOTOPHIE METO/bl TOJYYEHUs 3HAHWUWM, XapaKTepHbIE JUIsl COLHUANbHBIX H
HCTOPUUYECKUX HAyK: MOCTaHOBKAa MPOOJIEMBI, OMPOCHI, ONMUCaHUEe, OOBSICHEHHE, HUCIIOIh30BAHNE
CTaTHUCTUYECKUX JTAHHBIX, HHTEPIpETaIs (GaKTOB;

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

OoTnu4aTh (aKThl OT CYXXICHHA, MHEHUW U OIEHOK, KPUTUYECKH OTHOCUTBHCS K CYXKICHUSM,
MHEHUAM, OLICHKaM, peKOHCTPYUPOBATh UX OCHOBAHHUS;

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

Yuyenuk noayuum 603MOMHCHOCMb HAYHUMDbCA?

CaMOCTOSITENIFHO 33JyMbIBaTh, IUIAHUPOBATh U BBINOJIHATH y4eOHOE HCCieloBaHUE, YUeOHBIH U
COLIMAJIbHBIN MIPOEKT;

UCIIOJIb30BaTh JI0TAJIKy, 03apEHHUE, NUHTYHIINIO;

WCIIOJIb30BaTh HEKOTOpbIE METOAbl MOJY4YeHHUS 3HAHUM, XapakTepHble I COLUAIBHBIX H
UCTOPUYECKUX HAYK: aHKETHPOBAaHHUE, MOJCIMPOBAHHE, TOUCK UCTOPUUIECKUX 00pa3IOB;
UCTIOJIb30BaTh HEKOTOPHIE MPUEMBI XyI0’KECTBEHHOTO MO3HAHUS MHUpA: IIEIOCTHOE 0TOOpaKeHHE
MHpa, 00pa3HOCTh, XYJOKECTBEHHBI BBIMBICE], OPraHUYECKOE €IUHCTBO OOIIEro, 0COOEHHOIO
(TUMMYHOTO) ¥ €IMHUYHOTO, OPUTHHAIBHOCTB;

LI€JICHANIPaBICHHO M OCO3HAHHO Pa3BHUBATh CBOM KOMMYHMKATHBHbBIE CIIOCOOHOCTH, OCBauWBaTh
HOBBIE SI3BIKOBBIE CPE/ICTBA;

OCO3HaBaTh CBOIO OTBETCTBEHHOCTb 3a JOCTOBEPHOCTb IIOJYYEHHBIX 3HAHUI, 3a KayecTBO
BBINOJIHEHHOT'O MPOEKTA.



TEMATHUYECKOE IINTAHUPOBAHUE

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

1.

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

2. K Tpydy KaKk OCHOBHOMY CHOCOOY JOCTIKEHHUS >KU3HEHHOTO OJIaromoiydusi 4elloBeKa,
3aJIOTy €r0 YCIEIIHOTO MPOo(ecCHOHAIEHOTO CaMOOIIPEICICHHS U ONIYIICHHS YBEPCHHOCTH
B 3aBTpAIIIHEM JTHE;

3. K cBOeMy OTeyecTBY, cBoeil mayioil u Oosbliol PoaunHe kak MecTy, B KOTOPOM YE€JIOBEK
BBIPOC ¥ TIO3HAJ MIEPBBIC PAIOCTH U HEYAAaYH, KOTOpasl 3aBeIlaHa eMy IPeIKaMU U KOTOPYIO
HYKHO oOeperars;

4. x mpupoie Kak HCTOYHHMKY JKM3HM Ha 3eMJjie, OCHOBE CaMOro €€ CYIICCTBOBAHUS,
HYKJAIOIICHCS B 3aIIUTE ¥ IIOCTOSTHHOM BHUMAaHHUH CO CTOPOHBI YEIIOBEKA;

5. K MHpPY Kak TJIaBHOMY MPUHIUITY YEJIOBEUECKOTO OOIEKUTHSI, YCIOBHIO KPEMKON IPYKOBbI,
HaJaXUBAaHUIO OTHOIICHWM C KoJuleramMu 1o paboTe B OyaymieM U CO3JaHHIO
OIaronpUsATHOTO MUKPOKIMMATa B CBOCH COOCTBEHHOM CEMbE;

6. K 3HAHHUSIM KaK WHTEIUICKTYaJbHOMY pecypcy, oOecreunBaronemMy Oyayiiee deloBeKa, Kak
pe3yNbTaTy KPOMOTINBOTO, HO YBJIEKATEILHOTO Y4EOHOTO TPy aa;

7. K KyJIbType KakK JyXOBHOMY OOTaTrcTBy OOIIECTBA M BAXHOMY YCIIOBHIO OITYIICHHS
YEeJIOBEKOM TOJHOTHI MPOXKHBAEMOW JKHU3HHM, KOTOpOE MJAal0T €My UTeHHe, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPUECCKOE CaMOBBIPKEHUE;

8. K 37I0pOBBIO KaK 3aJIOTy JOJTOW M aKTUBHOM JKM3HH YEJIOBEKA, €r0 XOPOIIEro HaCTPOCHUS U
ONTHUMHUCTUYHOTO B3TJIsI/Ia HA MUD;

9. K OKpY’KaloluM IOJsIM Kak 0e3yclOBHOW M aOCONMIOTHOM IEHHOCTH, KaK PaBHOIMPABHBIM
COIMAJILHBIM TIAPTHEPaM, ¢ KOTOPHIMH HEOOXOJMMO BBICTPaWBaTh JTOOpOKEIATEIbHBIC H
B3aMMOIIOI/ICPKUBAIOIINE  OTHOIICHMSI, JAIOIIME YENOBEKY pajoCTh OOIIECHUS W
MO3BOJIAOIINE U30eTaTh YyBCTBA OJIMHOYECTBA;

10.x camuMm cebe Kak XO03i€BaM CBOCW  CyIpOBl, CaMOOIpPENCISIIONIMMCS U
CaMOpEATH3YIOIIUMCS JIMYHOCTSIM, OTBEUAIOIINM 32 CBOE€ COOCTBEHHOE Oy IyIiiee.

dDopmupyemMble
HaumenoBanmue
COLHAJILHO DJIeKTPOHHBIE (HM(pPOBHIE)
pa3jejioB U TeM KoanuecTBo
3HAYUMBbIE, o0pa3oBaTejibHbIE PeCypPChl
NMpoOrpamMmbl 4acoB
LHEHHOCTHBbIE
oTHOoIIeHus (Ne)

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

IepBonayabbIe 20 http_s://www.yaklass.ru{‘?b%O1

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

XUMHYecKHe NOHSATHSI.

1.1.Xumus-paskHas 2,4,6,8,10

ods1acThb https://lesson.edu.ru/catalog

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

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

AeATeJBLHOCTH

YyeJioBeKa.

1.2. BemecTBa n 15 4,6,8,10 https://lesson.edu.ru/catalog



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

XUMHYECKHE PCaKIINH.

https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/13/5/

Paznen 2. Baxkneiimme 4,6,8,10
npecTaBHTE N https://lesson.edu.ru/catalog
B — 30 https://www.yaklass.ru/?b%01
P https://resh.edu.ru/subject/13/5/
BellecTB.
2.1. Bosayx. Kuciopos. 1,2,4,6,8,10 https://lesson.edu.ru/catalog
HomsiTHe 06 oKeHIAX 6 https://www.vaklass.ru/?b%01
’ https://resh.edu.ru/subject/13/5/
2.2. Bonopon. IonsiTue 4,6,8,10 https://lesson.edu.ru/catalog
0 KHCTOTAX H COMSX 8 https://www.yaklass.ru/?b%01
: https://resh.edu.ru/subject/13/5/
2.3. Boaa. PactBopsbi. 1,2,34, 6,8,10 https://lesson.edu.ru/catalog
IMousiTue 06 5 https://www.yaklass.ru/?b%01
OCHOBAaHHSX. https://resh.edu.ru/subject/13/5/
2.4. OcHOBHBIE KJIACCHI 4, 6,8, 10 https://lesson.edu.ru/catalog
HEOPraHu4ecKux 11 https://www.yaklass.ru/?b%01
BeIleCTB. https://resh.edu.ru/subject/13/5/
Paznen 3. 1,2,4,6,8,9,10
IMepuoauyeckuii 3aK0H
u [lepuoguyeckas
CHCTEMA XUMHYECKHX
saementos JI. M. https://lesson.edu.ru/catalog
Menneneena. Crpockie 15 https://www.yaklass.ru/?b%01
- -1 https://resh.edu.ru/subject/13/5/
aTOMOB. XMMHYeCcKas
¢BA3b. OKHUCINTEILHO-
BOCCTAHOBHUTEJbHbBIEC
peakuuu.
3.1. llepuoanyeckmii 4,6,8,10
3aKO0H U
Ilepuoanueckasn https://lesson.edu.ru/catalog
CHCTEMa XMMHYEeCKNX 7 https://www.yaklass.ru/?b%01
snemenToB /1. U. https://resh.edu.ru/subject/13/5/
MemnpeneeBa. CTpoeHue
aTOMOB.
3.2. XumMuueckas 4, 6,8,10
CBSI3h. OKHCIHTENbHO- https://lesson.edu.ru/catalog
BOCCTAHOBHTEL b 8 https://www.yaklass.ru/?b%01
https://resh.edu.ru/subject/13/5/
peakuuu.
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(0 1]
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IHOYPOYHOE IINTAHUPOBAHME (KTII)

Ne Tema VDoKa Jlomamninee
n/n Jata yp 3ajlaHue
Paznea 1. IlepBoHavyanbHble XUMHYeCKHE NOHATHS.
(20uac).
1 05.09 [Ipenmer xumuu. Posib XuMuM B )KM3HU YETOBEKA. 1
) Tena u BemecTna. 8
2. 08.09 [ToHATHE 0 METOAX MIO3HAHUS B XUMUMU. §2
12.09 Ilpakmuueckan paéoma Ne 1 «IIpaBuna paboTs! B
71a60paTOpUH U MPUEMBI 0OpaIeHus ¢ 1a60paToOpHBIM
3. 0060pyIOBaHHEM. » Crp.20
15.09 YucTele BellecTBa U CMECH.
4. Crioco0bl pa3JieNieHus: CMECEH. §3, 4
19.09 Ilpakmuueckan padoma Ne 2. «Paznenenue cMecet
5. (Ha mpUMepe OYMCTKU TTOBAPSHHOM COJIN)» Iloer. §1-4
22.09 ATOMBI U MOJICKYJIBL.
6. §6
7 26.09 Xumuueckue 351eMeHThl. CHMBOIBI XUMHUYECKUX 6
) 3JIEMEHTOB. S
8 29.09 IIpocThie U ClIOXKHBIE BEILLIECTBA. §2
03.10 ATOMHO-MOJIEKYJIIPHOE YUCHHUE.
9. 85
06.10 3aK0H IIOCTOSIHCTBA COCTaBAa BEHIECTB. XUMHUUYECKAs
10 ¢bopmyna.  BaneHTHOCTP  aTOMOB  XHMHYECKHX §7.8
2JIEMEHTOB. ’
1 10.10 OTtHocuTenpHast atroMHas Macca. OTHOCUTEIbHAS 6
) MOJIEKYJIIpHas Macca. S
12 13.10 MaccoBas 10719 XUMHYISCKOTO DJIECMCHTA B 6
) COCIUHECHUU. S
13. 17.10 KonunuectBo BemecTBa. Monbs. MonsipHast macca. §18
20.10 dusnyeckue U XUMHUUYECKUE ABJICHUSA. XUMHUYECKas
peaxiusi.
14. §49




24.10

IIpu3HaKu U yCnoBHs MPOTEKAHUSA XUMUUECKUX
peakiu.

15. §49
27.10 3aKOH COXPAaHEHHST MAacChl BEIECTB.
16 XHWMHAYECKHUE YPABHEHMUSL. §10
2 yeTBepTh | BEIunCIeHns KonuuecTBa, MacChl BEMIECTBA IO
17. 07.11 YpaBHEHUSIM XUMHUYCCKUX PCAKITHIA. §20
13 10.11 Kiraccndukarms XuMHIecKuX peakIfiil (COeTMHCHMUS, 1
) pa3oKeHUs, 3aMeIIeHUs, 0OMEHa). 8
14.11 M.B. JIOMOHOCOB- yY€HBI! SHUUKJIONEINUCT.
19. . IToBTOpEHME
O06001IeHne 1 cCHCTeMAaTH3aIvsl 3HAHUH.
17.11 Kourpoabnas padora Nel «BemiectBa u
20. IToBTOpEHME
XIMHYECKUE PEAKITUI.
Paspnen 2. Baxueiimmne npeacraBuresn
Heoprannveckux Bemects. (30 yac)
21.11 Bosnyx — cmeck razos. Cocta Bo3ayxa. Kucnopona —
21. 3JIEMEHT | MPOCTOe BemecTBo. O30H. §12,13
24.11 ®uU3NUECKUE U XUMUYECKUE CBOMCTBA KACIOPO/ia
22. (peakiuu okucienus, roperue). [lorsarue 06 §13
OKCHJIAX.
28.11 CrocoObl OJTyYEHUS KMCJIOPOIa B 1a00paTOpuH U
23. Yuuth no TeTpaju.
MPOMBIIIUIEHHOCTH. [IpuMeHeHne Kuciopoia.
01.12 Ilpakmuueckan pavoma: Ne 3. [lonydenue u
24. . IToBT. §13
coOupaHue KUCIOpo/Ia, U3yueHHe ero CBOMCTB.
05.12 TenmnoBoii 3pPeKkT XUMHUUECKON peaKiuy,
25. TEPMOXMMUYCCKUE YPABHEHUS, SK30- H Y4uuth 1o TeTpaiu.
SHIOTEPMUYECKHE PEAKIINU.
08.12 TommmBo (HedTH, yroib U MeTaH). 3arps3HEeHHE
BO3/lyXa U COCOOBI €r0 MPe0TBPAICHMSL.
26. Yu4ute 110 TETpaaH.
Xumuueckoe npouszeoocmeo. Ilpogpeccuu
PAOOMHUKOE XUMUYECKO20 NPOU3BOOCHEA.
) 12.12 Bonopon — anemMeHT U IpoCcTOE BELIECTBO. ]
7. Haxoxnenue B mpupoe. §15
15.12 ®u3NUEeCKUe U XMMHUYECKUE CBOMCTBA BOAOPOAA.
28. VYuurs 1o rerpaau.
[Ipumenenue Bogopoa.
20. 19.12 IloHsATHE O KHUCIIOTAaX U COJIAX. §16,17
30. 22.12 CriocoObI TOTy4eHHsI BOJOPO/Ia B 1a00PaTOPHH. Vuurs 1o Terpaau
31 26.12 IIpakTuyeckas padora Ne4 no reme «Ilonydenne Cro.74
. . Tp.
U co0MpaHue BOJAOPOAa, U3yUeHHE ero CBOCTBY. p
32. 29.12 MousipHbIil 00beMa ra3oB. 3aKOH ABOTajpo. §19




Brruncnenus O6’BeMa, KOJIMYECTBO BCIICCTBA Ira3a 110

33. §19
09.01 €ro U3BECTHOMY KOJMYECTBY BELIECTBA MM O0BEMY.
12.01 Brruncnenns 00bEMOB T'a30B 10 YPAaBHEHUIO PEAKIIIH
34. Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHU Ta30B 3ajaHue B TETpagu
16.01 ®u3nyecKre 1 XUMHYECKHE CBOMCTBA BOABI.
35. §21
19.01 CocraB ocHoBauwmii. [lonsiTHE 00 MHAMKATOPAX.
36. § 21
23.01 Bona xak pactBopurens. HacsineHHbie u
3 HEHACHIIICHHBIC PACTBOPEL. MaccoBas 10Jis 2
7. BElIeCTBa B PacTBOPE. §
26.01 Ilpakmuueckan paboma Ne 5 no Treme
38. «[IpuroToBneHune pacTBOPOB C OMPEASIEHHON Crp. 97
MAacCOBOM 10JIEH paCTBOPEHHOI'O BEILIECTBAY.
39 30.01 Kontposnnas pacora Ne2 no reme «Kuciopos. 3
. Bopopoa. Boaga.» aJaHuC B TCTPaIH.
02.02 OKcupl: COCTaB, KJIACCHU(HUKAIIKS, HOMCHKIIATYpa.
40. §23
06.02 [MosyueHne U XMMUYECKHUE CBOWCTBA OCHOBHBIX,
41. 3anaHue B TETPaIH.
KHCJIOTHBIX B aM()OTEPHBIX OKCHJIOB.
42, 09.02 OcHoBanus: cOCTaB, KIaccu(uKalus, HOMEHKIatypa. | §24
43. 13.02 IMTonydeHue 1 XUMUUYECKHE CBOMCTBA OCHOBAHHH. §24
44. 16.02 Kucnotsr: cocras, kiaccuukanus, HOMESHKIATYypa. §25
45. 20.02. IMony4enne  XUMHYECKHE CBONCTBA KUCIIOT. §25
46 27.02 Counu (cpeHrE): HOMEHKIIATYPa, CIIOCOOBI TIOTYUYCHHS, %6
: XUMHUYECKUE CBOMCTRA. S
01.03 Ilpakmuueckan paboma Ne 6. Peuienue
47 IKCNEPUMEHTAJBHBIX 327124 Mo TeMe «OCHOBHbIE C1p.120
’ KJIacChl HEOPraHUYECKUX COeTUHEHH D). p-
05.03 I'enernueckas CBS3b MEXIY KJjlaccaMmu
48. HEOPTaHUYECKUX COCAMHCHUM. § 27
49. 12.03 O0001IeHNe U CUCTEMATH3AaMs 3HAHUHN. [ToBTOpEHUE
15.03 KonTpoabnas pa6ora Ne3 mo teme «OCHOBHBIE
50. 3ajaHue B TETpaIu.

KJI1aCChl HCOPraHN1€CKUX coeTUHEeHHUI»

Paznen 3. [lepuoanyecknii 3aK0H U
Ilepuoauyeckasi cucTeMa XUMHYECKHX 3JIEMEHTOB
.. MenaeneeBa. CTpoeHHE aTOMOB.
Xumnueckasi cBsizb. OKUCJINTEIbHO-




BOCCTAHOBHUTE/IbHbIE peakuuu. (15 yac).

19.03 [NepBbie TONBITKU KIIaCCU(UKAIIMNA XUMHUECKHX
51. 31eMeHTOB. [IoHsATHE O rpynmax CXOAHBIX §28
3JIEMEHTOB.
22.03 [Tepuonuueckuit 3akon u [lepuoauyeckas cuctema
52. §29
xumuueckux anemeHToB /.M. Menneneena.
53. 02.04 [Tepurosl, rpyIIIbl, TOATPYIIIIHL. §29
54 Crpoenne aroma. CoctaB aTOMHBIX siiep. M30TombI. §30
) 05.04
09.04 CrtpoeHme 3JIeKTPOHHBIX 000JI0YEeK aTOMOB JJIEMEHTOB
55. [lepuoanueckoii cuctemst JI.11. Menneneesa. §31.32
12.04 XapakTepUCTUKAa XUMHUYECKOIO 3JIEMEHTa II0 €ro
56 nonoxenuto B Ilepmonnueckoit cucreme J.U. §33
Menpeneesa.
16.04 3nauenue [lepuoauyeckoro 3akoHa JJis pa3BUTHSA
57. Hayku U npakTuku. J[.1. MenzaeneeB — y4eHsbli, [ToBTOpEHUE
MEJaror U rpaKIaHuH.
53 19.04 DIEKTPOOTPULATENIEHOCTh ATOMOB XUMHYECKHUX 34
) 3JICMEHTOB. S
59. 23.04 HoHHAas XUMUYECKAs! CBA3b. §34
60 26.04 KoBaneHnTHas nonspHas XuMu4eckas CBA3b. §35
61. 03.05 KoBaneHTHAs HEMONISAPHAS XUMHYECKAst CBA3D. §36
62. 07.05 CrenaHb OKUCIIECHMS. §38
63. 14.05 OKHUCITUTENHHO - BOCCTAHOBHUTEIILHBIE PEAKIINH. §9
64. 17.05 OKUCIUTENN ¥ BOCCTAHOBUTEIIH. §39
21.05 KonTpoabnas padora Ne4 mo teme «CTpoenne
65. [ToBTOpEHUE
atomMa. XuMn4eckasi CBA3b».
66. 24.05 PesepBHOE Bpemst

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66




CUCTEMA OILIEHKHU JOCTUXEHWH IIJIAHUPYEMBIX
OBPA3OBATEJIBHbBIX PE3YJBTATOB

HOPMBbI OHEHUBAHUA YCTHBIX U IIMCBMEHHBIX OTBETOB
Y CTHLIN OTBET:

OTMeTKka «5»:
* JIaH TIOJIHBIM U MPABUJIbHBIA OTBET HA OCHOBAHUH MU3YYEHHBIX TEOPHUI,
* MaTepuall U3JI0KEH B ONPEACIICHHON JIOTHYECKOU MOCIIEI0BATEIIbHOCTH, JIMTEPATYPHBIM SI3BIKOM,
* OTBET CaMOCTOSTCIIbHEIM.
OrMmeTka «4»:
* JIaH TOJIHBIM Y MPAaBWJIbHBIN OTBET HA OCHOBAHUH U3YUYEHHBIX TEOPHUH,
* MaTepuai U3J10KEH B ONPEIAECICHHON MTOCIIEA0BATEIbHOCTH,
* JIOTMyIIEHBI 2-3 HECYIIECTBEHHBIC OINMOKH, WMCIpPABICHHBIC MO TPEOOBAHHMIO YUUTENS, WIN JIaH
HETIOJTHBIN 1 HEYSTKHUM OTBET.
OTtMmerka «3»:
‘JJaH TIOJHBIA OTBET, HO TMPH STOM JOIyIIEHA CYIIECTBEHHAs OMIMOKA WM OTBET HEMOJIHBIH,
MOCTPOEH HECBS3ZHO.
OTMmeTka «2»:
* OTBET OOHAPYKUBAET HETTOHMMAHNE OCHOBHOTO COJIEPKaHUsl yu4eOHOTro MaTepuIia,
JIOTTYIICHBI CYIIECTBEHHBIC OIIMOKH, KOTOPHIE YY-CSI HE MOXKET WCIPaBUTHh IPH HABOJSIIIUX
BOIIPOCAX YUUTEIIS.
OlLieHKa YMEHUI pemiaTh 3a/1a4u:
OTMeTKa «5»:
* B JIOTUYECKOM PACCY)KICHUU U PEIICHUN HET OIIMOOK,
* 33]1aua pelleHa PaluoHAIBHBIM CIIOCOOOM.
OTMeTKa «4»:
* B JIOTHYECKOM PACCYKJICHUU U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, MPU ITOM 3ajada pelieHa,
HO HE PalMOHAIBHBIM CIIOCOO0M,
- IOIYTIIEHO He OoJiee IBYX HEeCYIIECTBEHHBIX OLTHOOK.
OtMeTKa «3»:
* B JIOTHYECKOM PaCCy>KICHUU HET CYIIECTBEHHBIX OIIMOOK,
- IOITyCKAeTCsI CYIIECTBEHHAs OIMOKA B MATEMAaTUYECKUX pacueTax.
OTMeTKa «2»:
* IMEIOTCSI CYIIIECTBEHHBIE OIMOKH B JIOTUYECKOM PACCYKACHUU U PEIICHUM.

OneHka IKCIepUMEeHTAJIbLHBIX YMEHU I
(B mpouecce BHINOJIHEHHS] IPAKTHYECKUX PAdOT 10 HHCTPYKLIHUH)

O1eHKy CTaBsAT TEM y4YaluMCs, 32 KOTOPhIMU ObLIO OPraHU30BaHO HAOJIOICHHE.

OTMeTKa «5»:
° pa60Ta BBITIOJIHCHA ITOJIHOCTBIO. CI[GJ'I&HBI HpaBI/IJ'II)HBIe Ha6J'IIOI[CHI/I$I U BBIBO/JIBI,



"3KCHEPUMEHT OCYLIECTBJICH IO IUIaHy, C YY4€TOM TEXHHMKHM O€30MacHOCTH M NpaBHI paldoThl C
BeIlleCTBaMHU M ipubopamu,

‘TIPOSIBJIEHB!  OPraHM3ALMOHHO-TPYIOBbIe YMEHHUs (HOAJEp)KUBAETCS 4YHUCTOTa paboyero Mecra
MOPSIZIOK Ha CTOJIE, SKOHOMHO HMCIOJIb3YIOTCS PEAKTHBBI).

OrMmeTtka «4»:

‘paboTa BBINOIHEHA, CHENAHBI MPABWIbHBIE HAOTIONEHUS M BBIBOJBI: SKCIEPHUMEHT BBIOJIHEH
HETIOJIHO WJIM HaOJI01aI0TCs HECYIIeCTBEHHbIE OIIMOKHU B paboTe ¢ BellecTBaMU M pudopamu.
Otmerka «3»:

‘OTBET HEMOJIHBIMA, paboTa BBHINOJHEHA MPABWIBHO HE MEHEe YeM HaloJOBUHY JOIYyIIeHa
CYIIECTBEHHAs! OIMOKa (B X0J€ KCIIEpUMEHTa, B O0BSICHEHHH, B 0OopMIIeHUH padoTel, o Th mpu
paboTe ¢ BelmecTBaMu M MPUOOpPaMu), KOTOPYIO YUAIIUIACS HUCIPABIISIET 0 TPEOOBAHUIO YUUTEIIS.
OrMmeTka «2»:

‘JIOMYyILIEHbl J1B€ WM OoJiee CYLIECTBEHHbIE OLIMOKM B XOJ€ 3KCIIEPUMEHTa, B OOBSICHEHUM, B
odopmienun pabotsl, mo Th npu pabote ¢ BemecTBaMu U MpUOOpamMM), KOTOPHIE YYalUics He
MOYKET UCTIPaBUTb.

Onenka 3a NMCbMEHHYI0 KOHTPOJIbHYIO PadoTy

HpI/I OLICHMBAHWHN OTBETA YYallICTOCA HGO6XO)II/IMO YUTHIBATh KAa4YCCTBO BBITNIOJIHCHUA pa6OTBI 10
3aJaHHAM. KOHTpOJ'H:HaH pa60Ta OLICHUBACTCA B IICJIIOM.

OT1MmeTKa «5»:
- JIaH TIOJTHBIN OTBET Ha OCHOBE M3YUYCHHBIX TEOPHUI, BO3MOYKHA HECYITICCTBEHHAs OLITHOKA.
OTMeTKa «4»:
- TIOTTyCTHMa HEKOTOpasi HETIOJIHOTA OTBETA, MOXKET OBITh HEe 00JIee IBYX HECYIIECTBEHHBIX OITHOOK.
OtMeTKa «3»:
paboTa BBIMOJIHEHA HEMOJIHO (HO HE MEHEee 4YeM HaloJIOBHHY), MMeeTcss He Oonee OAHOI
CYIIECTBEHHOM OLIMOKH U MPH 3TOM 2-3 HECYILIECTBEHHBIE.
OTMeTKa «2»:
- paboTa BBITIOJTHEHA MEHBIIIEC YeM HAIlOJIOBUHY,
* IMEETCsl HECKOJIBKO CYIIIECTBEHHBIX OIIUOOK.
[Ipu orieHKe BHIIOTHEHUS TUCBMEHHON KOHTPOJIBHOM pabOThl HEOOXOIMMO YUUTHIBATH TPEOOBAHUS
enuHoro opdorpaduuecKoro pexnuma.

OTMmeTKa 32 UTOTOBYKO KOHTPOJIbHYIO PaOOTy KOPPEKTHPYET IPEUIECTBYIONIME IIPU BBICTABICHUU
OTMETKH 32 YETBEPTh, OIYTOAUE, TOI.



OO0mue nid Junes:

OueHka NPOEKTHOM 1eATEJIbHOCTH y4alIuXCs

Kpurepwmii 1 I[poaykT (MaTepuaJn3oBaHHbli pe3yabrat 1Y) bajgt
g 1.1 HoBuzna. OpuruHajibHOCTh. Y HUKQJIbHOCTh 1-2
23 1.2 | OnTtuManpHOCTb (HawJIydllee cOYeTaHue NapaMeTpoB MPOIYKTa) 1
a 1.3 OCTETUYHOCTD 1-2]
MakcumaJjibHOe KOJIH4eCTBO 0aJJ10B 5
Kpurepuii 2 IIpouecc (padoTa Mo BHINOJHEHUIO POEKTA)
2.1 AKTYyaJIbHOCTb 1-2
2.2 | TlpobGieMHOCTB 1-2
% 2.3 CooTBeTcTBHE TPEOOBAHUAM 00bEeMa 1
§ 2.4 | CouepKaTeabHOCTh 1-3
g 2.5 | 3aBeplIeHHOCTb 1
é 2.6 | Haimuwme TBOPUECKOr0 KOMIIOHEHTA B IPOLIECCE MPOSKTUPOBAHUS 1-2]
2.7 | KOMMYHHKATHBHOCTb (B TPYIIIIOBOM IIPOEKTE) 1-2
2.8 CaMocTOsATENBbHOCTh 1-3
MakcumaJjibHOe KOJIH4eCTBO 0aJ1I10B 16
Kpurepnii 3 KauecTBo 0opMiieHnss MaTepHuaJia
3 3.2 | Marepuan opopmiieH ¢ rpyObIMH HapyLIEHUSIMU TpeOOBaHUM 0
g B 3.3 | JlomyuieHsl He3HAYUTEIbHBIC HAPYIICHHUS TpeOOBaHU 1-2
alka 3.4 | Marepuan opopmIIeH B COOTBETCTBHH C TPEOOBAHUSIMU 3-4
MaxkcumaJjibHOE KOJIHYeCTBO 0AJ10B 4
Kpurepuii 4 3amura npoexkra
4.1 KadectBo moxmiana (CHCTEMHOCTh, KOMITO3UIIMOHHAS 1-3
[[EJIOCTHOCT,
MOJIHOTA MPEICTABIICHHSI IPOOIEMBI, KPATKOCTh, Y€TKOCTH,
2 SICHOCTb (DOPMYJIMPOBOK)
L 4.2 | OrtBeThl Ha BOIPOCHI 1-3
§ 4.3 JIMYHOCTHBIE MPOSIBIICHUS IOKIaIUKa 1-2
é 4.4 | KynbTypa peuu JOKIaTduKa 1-2
MaxkcumajibHOE KOJIHYeCTBO 0aJ10B 10
MakcumajibHOe KOJIH4eCTBO 0aJU10B 110 BCeM KpUTepusM 35

IlepeBox 02/1510B B OLIEHKY

85% oT MakcUMaNbHON CyMMBI 0auioB, 35-30 6amioB — «5»
70-85 %, 29-25 GamioB — «4»
50-70 %, 23-17 GamaoB — «3»

0-49 % - «2»

KpnTeplm M NIOKA3aTeJIN OLleHUBAHUS HCCJIEA0BATEIbLCKOM JeATEJIbHOCTH 06yqammer0csl



Kpurepmii 1 YPpoBeHb aKTYAJIbHOCTH TEMbI HCCJIEIOBAHUS banbl
= 1.1 | AKTyaabHOCTb T€MBI HCCIIEOBAHUS HE JIOKa3aHa 0
% 1.2 [IpuBeneHbl HEMOCTaTOUYHO YOEAUTENbHBIE JA0KA3aTeIbCTBA 1-2
g = AKTyaJIbHOCTH TEMBbI UCCIIEIOBAHUS
é 1.3 [IpuBenensl goctaToyHo yOeAWTENbHBIE JI0Ka3aTeIbCTBA 3-4
AKTyaJIbHOCTH TEMbI UCCIIEIOBAHUS
Kputepuii 2 KauecTBo cofep:kaHusi HCCJIeI0BAHNUS
2.1 COOTBETCTBHE COJIEPKAHMS UCCIETOBAHMS €T0 TEME
A 2.1 CopepxaHue HCCIEAOBaHUS HE COOTBETCTBYET 3asIBICHHOU 0
g .1 TeMe
§ 2.1 | Copep:xaHue UCCIEOBAHUS HE B IOJTHON Mepe 1-2
g 2 COOTBETCTBYET 3asIBJICHHOU TeMe
= 2.1 ConeprxaHue UCCleIOBaHUS B IMIOJTHOM Mepe COOTBETCTBYET 3-4
3 3asIBJICHHOM TeMe
2.2 | JlormuHOCTH M3JIOKEHHS MaTepHalia
z 2.2 | Marepuai U3JI0KEH HE JIOTUYHO, HE CTPYKTYPHPOBAaH, 0
= 1 Xa0THUUCH
§ 2.2 | HenoctarouHo coOmonaeTcs JOTMYHOCTD U3I0KEHHS 1-2
g 2 Marepuaia
= 2.2 | Marepuai U3JI0KEH B CTPOTOH JIOTHYECKON 3-4
3 MOCJIEI0BATEIbHOCTH
2.3 | KommyecTBo 1 pa3HOOOpa3ne UCTOYHHUKOB HH(OpMAIIH
23 OTcyTcTBHE CIMCKAa UCTOYHUKOB MH(OpMaIK 0
= A
% 2.3 | Hcnonb30BaHbI OHOTHITHBIE UICTOYHUKU HHPOPMAIHH 1
§ 2
o 2.3 | Hcnonb30BaHO HE3HAYUTEIBHOE KOJNYECTBO UICTOYHUKOB 2
= 3 nHdopMaluu
2.3 Hcnonb30BaHo 3HAYUTETHHOE KOJTHYECTBO PA3HOOOPA3HBIX 3-4
4 HMCTOYHUKOB MHGOpMAIUI
Kputepuii 3 KauyecTB0O 0popMIIeHHUSI HCCIIEIOBATEIbCKOI0 MaTEepHaJa
3.1 CootBercTBHE 0OPMIICHHUS IPUHATHIM TPEOOBAHUIM
. 3.1 | Marepuan opopmiieH ¢ rpyObIMH HApyIICHUSIMHU TPEOOBAHMIA 0
5 A
g 3.1 | JlomyuieHsl HE3HAYUTEIbHbIE HAPYLIEHUs TPEOOBaHUI 1-2
= 2
3.1 Martepuan oopmiieH TOYHO B COOTBETCTBHH C TPEOOBAaHUSIMU 3-4
3
MaxkcuManbHOE KOJIMYECTBO OaJIJIOB 20

IlepeBox 6a/1710B B OIIEHKY

85% oT MakcuManbHON cyMMBI 0auioB, 20-17 GamioB — «5»
70-85 %, 16-14 GamioB — «4»
50-70 %, 13-10 GamoB — «3»

0-49 % - «2»




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

[Nabpuensn O.C. OctpoymoB WN.I'. CnaakoB C.A. Xumus. 8 kinacc. YUeOHUK ISt
o01eo0pa3oBaTeNbHbIX yupexaeHuil. «[Ipocsemenne», 2021-2023

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
1. I'abpuensn O.C., SkymoBa O.M.. Bocko6oitnukosa E.H. Xumus. HactonpHas kHura yuntens
8 xmacc. Metonuueckoe nocobue. [Ipocsemienue, 2009r.

2.I'abpuensa O.C., CmupnoBa T.B., Cnaakos C.A. Xumus B TecTax, 3a/1auax, ylnpaKHEHHUIX.

8 kmacc. [poda, 201&9r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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
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