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MOACHUTEJIbHASA 3ANMUCKA

MporpamMMa No XMMnM Ha ypoBHe OCHOBHOro obwero obpasoBaHuMs cocTaBneHa Ha ocHoBe TpeboBa-
HUW K pe3ynbTaTaM OCBOEHUS OCHOBHOM obpa3oBaTenbHOM MporpaMMbl OCHOBHOMO 06uwero obpasoBaHus,
npeacrasseHHbix B ®FOC 000, a Takxe Ha ocHoBe deaepasnbHOM paboyei MporpaMMbl BOCMUTAHUSA U C
YY4ETOM KOHUenuuu npenogasaHuns yyebHoro npeameta «Xumusa» B obpasoBaTefibHbIX OpraHusaumsax Poc-
cuinckon degepaunn.

MporpamMMma No xMMmu JaéT npeacTtasneHue o uensax, obuwen crtpaterm obydyeHus, BoCIUTaAHUA U
pa3BuTMa oby4darowmxcsa cpeacTsaMmmn ydebHoro npeameTa, yctaHaBnmBaeT obsa3aTenbHoe nNpeaMeTHoe Co-
AepXaHue, npegycMmaTpmBaeT pacnpeaesieHme ero no KiaccaMm u CTpyKTypuMpoBaHMe No pasgenam u tTemam
nporpamMMbl N0 XMMUU, ONpeaenseT KOJMYECTBEHHbIE N KAYeCTBEHHbIE XapaKTEPUCTUKN COAEpPXaHUsA, pe-
KOMEeHAYEMYI0 MOCNefoBaTe/IbHOCTb U3YYEeHUS XUMUKU C YYETOM MeXNnpeaMETHbIX WU BHYTpUNpeaMeTHbIX
CBA3el, IOrMkn yuyebHoro npouecca, Bo3pacTHbIX 0CObeHHOCTeN 0byyarlmnxcs, onpegenset BO3MOXHOCTH
npeameTa Ana peanusauum TpeboBaHMn K pe3ynibTaTaM OCBOEHUS OCHOBHOW 06pa3oBaTenbHOWM MporpamMmbl
Ha ypoBHe OCHOBHOro obuwero obpasoBaHus, a Takxe TpeboBaHWMI K pe3dynbTatam 06yyeHUs XMMUKU Ha
YPOBHE Lenen usyyeHus npeameTa M OCHOBHbIX BMAOB yy4ebHO-MO3HaBaTeslbHOM AeaTenbHOoCTU obyuyato-
Lerocs no 0CBOEHMU y4yebHOro cogepxaHus.

3HaHWe XMMUKU CNYXWUT OCHOBOW Ans (OpMMpPOBaHUS MUPOBO33peHUs obyuyatowlerocs, ero npeg-
CTaB/ieHMA O MaTtepuanbHOM eAUMHCTBE MMpa, BaXKHYK pOJSib UrpalT popMupyeMble XMMUEN npeacrasnie-
HUS O B3aMMONpeBpaLleHnax sHeprum n 06 3BoNOLUMM BELWECTB B NpMpoAe, 0 NyTAX peleHus rnobanbHbIX
npobnem ycTon4ymeoro passuTms YenoBevyecTBa — CbIpb€BOW, SHEPreTUUECKON, NMULEBOM N 3KOSTOMMYECKON
6e3onacHocTn, npobnem 34paBoOXpaHeEHUS.

N3ydyeHne xmmmu:

cnocobcTByeT peanmsaumn BO3MOXHOCTEN A/ CaMOpa3BUTUA U (POPMUPOBaHUSA KyNbTypbl JINUHO-
CcTn, eé obwen n dyHKUMOHANbHOW rPaMOTHOCTH;

BHOCWUT BkNag B (hOpMMpPOBaHME MbIWNEHUS U TBOpYECKMX cnocobHocTen obydarowmxcs, HaBbIKOB
MX CaMOCTOATENIbHON y4yebHOU AeATeNbHOCTU, 3KCNEpPUMEHTalNbHbIX U NCCNef0BaTEeNbCKUX YMEHUN, HE06-
XOAUMBIX KaK B NOBCEAHEBHOW XWU3HW, Tak U B NpodeccnoHanbHON AeaTeNbHOCTH;

3HAKOMUT CO crneunduKon Hay4yHOro MblEHWs, 3aknagblBaeT OCHOBbI LLe/IOCTHOrO B3rnsga Ha
€ANHCTBO MpUpOAbl W 4enoBeka, £BASETCa OTBETCTBEHHbIM 3TanoM B (OPMUPOBAHUM eCTECTBEH-
HO-Hay4HOW rpamMoOTHOCTM 0byyatowmnxcs;

cnocobcTeyeT DOPMUPOBAHUIO LIEHHOCTHOIO OTHOLWEHUS K eCTeCTBEHHO-Hay4YHbIM 3HaHUSAM, K Npu-
poAe, K YenoBeKy, BHOCUT CBOM BKNaz B 3Konormyeckoe obpasosaHume oby4vatowmxcs.

[JaHHble HanpaBneHus B 0byyeHun xmMmm obecrneumBaroTCs crneunduKkor cogepxaHua ydebHoro
npeaMeTa, KOTOPbIN SBASETCA nefarorndecky aganTUpoBaHHbIM OTpa)keHnem 6a30BON HayKM XMMUKU Ha
onpeaenéHHoM aTane eé pa3BuTug.

Kypc XxuMun Ha ypoBHe OCHOBHOro obwero obpasoBaHns OPUEHTMPOBAH Ha OCBOeHWe obyyarou-
MUCS CUCTEMbI NMepBOHa4asibHbIX MOHATUA XMMUU, OCHOB HEOPraHMYeCKOM XMMUU U HEKOTOPbIX OTAENbHbIX
3HAYUMbIX MOHATUINA OPraHNYECKON XUMUN.

CTpyKTypa coaepxaHus nporpaMmmbl N0 XMMmnn copMmpoBaHa Ha OCHOBE CMCTEMHOro Noaxoaa K eé
n3ydveHuto. CoaepxxaHne CKnaablBaeTcs M3 CUCTEMbl MOHATUIA O XMMUYECKOM 3/1IEMEHTE U BellecTBe U CU-
CTeMbl MOHATUI O XMMMYecKkon peakumn. Obe 3TM CUCTEMbI CTPYKTYPHO OpraHuW3oBaHbl MO MpUHUMNY Mo-
cnlefoBaTeNbHOMO Pa3BUTUSA 3HAHMIN HA OCHOBE TeOpeTUYEeCKMX NpeacTaBAeHUn pa3HOro ypoBHS:

— aTOMHO-MOIEKYNSAPHOIO YYEeHUS KakK OCHOBbl BCEr0 eCTEeCTBO3HaHUS;

- MNepwnoamnyeckoro 3akoHa .M. MeHaeneeBa Kak OCHOBHOIMO 3aKOHa XMUMWUK;

— YYEHMS O CTPOEHUM aTOMa N XMMNYECKOW CBSA3MN;

- NpeAcTaBneHunn 06 aNeKTpoNnTMYECKON guccoumaummn BewecTs B pacTBopax.

TeopeTnyeckne 3HaHWS paccMaTpMBAlOTCS HA OCHOBE 3MMUPUYECKU MONYYEHHbIX U OCMbICAEHHbIX
¢aKkToB, pa3BMBaKTCA NOCAeAOBaATENbHO OT OAHOIO YPOBHS K APYFrOMY, BbIMOAHAA MYHKUMM 06BbSACHEHUSA
M NPOrHO3MPOBAHMUA CBOWCTB, CTPOEHWUS U BO3MOXHOCTEN MPAKTUUECKOro NMpMMEHEHUS U NOAYYEHUS U3y-
YaeMbIX BeLecTB.

OcBoeHMe nporpaMmmbl MO XMMUKU CNOCco6CTBYET (POPMUPOBAHMIO NPEACTABIEHNS O XMMUYECKOM CO-
CTaBAsAoWeEN Hay4YHOM KapTUHbI MUpa B JIOrMke eé CUCTEMHON NpUpPOAbl, LEHHOCTHOIO OTHOLWEHNS K Hayu-
HOMY 3HaHWIO U MeToAaM MO3HaHMS B Hayke. M3yyeHne XMMUKM NPOUCXOAMT C MPUBJIEYEHNEM 3HAHWUIA U3
paHee M3y4eHHbIX y4yebHbiXx npeaMeToB: «OKpyxXawwnini mmup», «buonorma. 5-7 knaccoel» n «dusunka. 7
Knacc».

Mpu U3yyeHUn XMMum npomcxoauTt HGOPMUPOBAHUE 3HAHMI OCHOB XMMWYECKOW HaykKwm Kak obnactm
COBPEMEHHOr0 eCTeCTBO3HaHMSA, NpaKTU4ecKon AesaTeNbHOCTU 4YenoBeka M Kak OAHOro M3 KOMMOHEHTOB
MUPOBOW KyNbTypbl. 3ajaya ydebHoOro npegmMera COCTOUT B OPMUPOBAHUM CUCTEMbI XMMUYECKUX 3HAHUN
- BaXHenwmnx ¢akToB, MOHATUNA, 3aKOHOB N TEOPETUYECKUX MOJSIOXKEHUN, AOCTYMHbIX 0606LWeHnn MUpo-
BO33pEHYECKOro xapaktepa, f3blka Hayku, B NpuoblieHnn K Hay4yHbiM MeToAaM MO3HaHUs Npu U3YyYeHUmn
BELLEeCTB U XMMUYECKMX peaKkumin, B GOpMMPOBAHUN N Pa3BUTUM NO3HaBaTesIbHbIX YMEHWUIA N UX MPUMEHe-
HUKN B y4yebHO-NoO3HaBaTeNbHOMN N y4ebHO-nccneaoBaTenbCKOM AesTeNbHOCTM, 0OCBOeHUM npasun 6e3onac-
Horo obpalleHus c BewecTBaMn B NOBCEAHEBHOM XU3HMU.

Mpn M3y4YeHUM XMMUK Ha YpOBHE OCHOBHOro obuiero obpasoBaHus BaxHOe 3HayeHue npuobpenm
Takue uenu, Kak:



- dopMUpPOBAHUE MHTENNEKTYaNbHO PasBUTOM JIMUHOCTWU, rOTOBOM K camMoobpasoBaHuio, COTPYAHU-
YecTBY, CaMOCTOATE/IbHOMY MPUHSATUIO pelleHui, cnocobHOM afanTMpoBaTbCA K ObICTPO MeHSHWMMCS
YCNOBUSAM XU3HW;

— HanpasieHHOCTb 06yyeHns Ha cucTemMaTnyeckoe npuoblieHmne obyyarLWwmxcs K CaMOCTOSATeNbHOM
no3HaBaTeNIbHON AeATEeNbHOCTU, Hay4YHbIM MeToAaM MO3HaHus, GOpPMMPYIOWMM MOTUBALMIO U pasBuUTHE
CMOCOBHOCTEN K XUMUN;

- obecneyeHune ycnoBui, CNnocobCTBYOLWNX NpMobpeTeHmio obyyatoWwmMMmncs onbitTa pasHoobpasHomn
OesATeNIbHOCTU, MO3HaHUA W CaMOMO3HaHWUSA, KJIOYEBbIX HABbIKOB (K/IHOYEBbIX KOMMETEHLWUI), MMEeKLWmX
YHUBEpCanbHOe 3Ha4YeHne ANns pasfnyHbIX BUAOB AESATESIbHOCTH;

- dopMupoBaHue obuieli PyHKUMOHANbHON W eCTeCTBEHHO-HAYYHOW rpaMOTHOCTM, B TOM 4ucne
YMEHWUI 06BACHATb M OueHMBATb SBMIEHUSA OKPYXalLWero Mmpa, UCNosib3yst 3HaHUA U ONbIT, NOJly4YeHHble
npyv M3y4YeHUU XUMUU, NMPUMEHSATb UX NPU pelleHun nNpobnemM B MOBCEAHEBHOW >XWU3HU U TPYyAOBONM Aes-
TenbHOCTH;

- bopMmnpoBaHme y obyydarowmxcs ryMaHUMCTUYECKMX OTHOLUEHUW, MOHMMAaHUS LEeHHOCTU XMMu4ye-
CKMX 3HaHMI ANns BbIpaboTKM 3KONOrMYecku LenecoobpasHoro noBeaeHus B 6bITy U TPYAOBON AeSTENbHO-
CTW B LeNsIX COXpaHeHMs CBOero 340p0OBbs U OKpYXatlLwel NpupoaHoON cpeabl;

- pasBuTUE MOTMBALMWN K 06y4eHMI0, CNOCOBHOCTEN K CaMOKOHTPOJIIO U CAaMOBOCMMTAHUIO HA OCHOBE
yCBOeHMS obliedenoBeyeckmx LEeHHOCTeN, rOTOBHOCTU K OCO3HaHHOMY Bbli6opy npodwuis n HanpasieHHO-
CTW panbHenwero obyyeHus.

Obuwee yncno 4yacos, OTBEAEHHbLIX ANA U3YYEHUS XMMUK Ha YPOBHE OCHOBHOro obuwero obpasosa-
Hus, cocTtaBnseT 138 yacoB: B 8 knacce — 70 yacoB (2 4aca B Hegenw), B 9 knacce — 68 yacoB (2 4yaca B
Heaenw).

COAEPXAHUE OBYYEHUA

8 KJ1IACC

Tema 1. NepBOoHavasibHble XMMUYECKUE NMOHATUSA

MpeomeT XMMUKN. PONb XMMUU B XXU3HU YesioBeKa. XMMUA B CUCTeMe HayK. Tena un sewecrtsa. ®nsu-
Yeckue CBOMCTBA BelleCcTB. ArperatHoe COCTosiHMe BellecTs. MNoHsATME 0 MeTodax MO3HaHWUS B XUMUKU. Yun-
CTble BewecTBa M cMecu. Cnocobbl pasgeneHns cMecen.

ATOMbI U Monekynbl. XUMHUYeckme anieMeHTbl. CUMBOJIbI XUMUYECKNX 31eMeHTOB. pocTbie N Crox-
Hble BellecTBa. ATOMHO-MOJSIEKYIIPHOE YYeHue.

Xumnyeckasa dopmyna. BaneHTHOCTb aTOMOB XMMWYECKMX 3/1IeMEeHTOB. 3aKOH MOCTOSIHCTBa COCTaBa
BewecTts. OTHOCUTeNbHasa aToMHas Macca. OTHoCUTeNbHaa MofneKkynsapHas Macca. MaccoBas 40N XMMUye-
CKOr0 3/1eMEeHTa B COeAUHEHNMN.

KonnuectBo BewectBa. Monb. MonspHas macca. B3aMMocBA3b KONM4YecTBa, Maccbl U 4Yucna CTpyk-
TYPHbIX eAnHUL BewecTBa. PacyéTtbl N0 GOpMyaM XMMUYECKUX COEANHEHNIA.

dusnyeckne n XMMHYeckme SBJIeHUS. XUMUYEecKas peakums n eé npusHaku. 3aKOH COXpaHeHUus
MaccCbl BewecTs. XuMmyeckne ypasHeHus. Knaccndukaums XMMMYecknx peakunin (CoeauHeHus, passnoxe-
HUS, 3aMeLlEeHns, obMeHa).

XNMHNYECKNH 3KCNEPUMEHT:

3HAKOMCTBO C XMMWYECKOW nocyaor, npasunamm pabotel B nabopatopuun 1 npuémamm obpalieHus c
nabopaTtopHbiM 060pyaoOBaHMEM, U3yUYeHUE U onmcaHme Usnyeckmx CBOMCTB 06pa3LoB HeopraHMJeckux
BelecTts, HabnwaeHne dusnyeckmnx (NnNaeBneHne BOCKa, TasHUE fbja, pacTMpaHue caxapa B CTynKe, Ku-
rMneHne u KoHAeHcauus BOAbl) N XMMUYECKMX (ropeHume CBeuu, NpoKasauBaHWe MeAHOW MPOBOJSIOKM, B3au-
MOZEeNCTBME MeNna C KUCNOTON) ABseHMn, HabnaeHne n onucaHme NMpuU3HaKoB MPOTEKAHUS XUMUYECKNX
peakumii (pasnoxeHwe caxapa, B3auMOAENCTBME CEPHOM KUCNOTbl C Xnopuaom 6apusi, passioxeHue rma-
pokcmaa meaun (II) npu HarpeBaHuM, B3aMMOAENCTBUE Xefe3a C pacTtBopom conn meam (1), nsyvenme cno-
coboB paszgeneHns cMecen: C NOMOLLbI MarHuTa, GuUAbTPOBaHME, BbiNapueaHue, ANCTUANALNS, XpOMaTo-
rpadus, nposeAeHMEe OUYUCTKM MOBAPEHHOW COonu, HabnaeHWe n onucaHue pe3ynbTaToB MpOBeAeHUs
onbITa, WIMIOCTPUPYIOLLErO 3aKOH COXPaHEHUS Macchbl, CO34aHne Moaenen Monekyn (LapoCTEpPXHEBbIX).

Tema 2. Ba)xxHeilume npeacTaBUTENIM HEOPraHUYECKUX BeLLecTB

Bo3ayx — cMmecb rasos. CoctaB Bo3ayxa. Kucrnopon — aneMeHT M NpoCcToe BewecTBo. HaxoxaeHue
Kucrnopoga B npupoge, pusnyeckme n xmMmuyeckme cesonctea (peakumm roperHus). Okcugbl. NprMeHeHue
kncnopoaa. Cnocobbl nonyyeHus kucnopoaa B nabopatopmun u NpoMbIWAEHHOCTU. KpyroBopoT Knucnopoaa
B Npupoge. O30H — annoTponHas moamdukaumsa KMciopoaa.

TennoBon addeKT XMMUYECKO peakuum, TEPMOXMMUYECKNE YPpaBHEHUS, 9K30- U dHAOTEPMUYECKME
peakumun. TONIMBO: yronb M MeTaH. 3arpsi3HeHWe BO34yXa, yCuneHue napHukoBoro addexrta, paspylie-
HMe 030HOBOr0 C/oS.

Boaopoa - anemMeHT M NpocToe BewecTso. HaxoxaeHne Bogopoaa B npupoae, usnyeckmne n Xmmm-
yeckue CBOMCTBA, NpUMeHeHne, cnocobbl nonyyeHnsa. Kncnotel 1 conu.

MonsipHbli 06bEM ra3oB. PacyéTbl N0 XMMMUYECKNUM YpaBHEHUSM.

dusunyeckme ceolicTBa BoAbl. Boga kak pactBopuTesnb. PactBopbl. HacbilweHHble U HeHAacbIWEeHHbIE
pacTtBopbl. PacTBOpUMOCTb BellecTB B Boge. MaccoBas A0Ns BelwecTBa B pacTBope. XMMUYeckne CBOMCTBA
BoAbl. OCHOBaHuA. Ponb pacTBOPOB B NpUpode U B XU3HU 4venoBeka. KpyroBopoT BoAbl B npupoae. 3a-
rpsi3sHeHWe NpupoaHbIX BoA. OXpaHa U 04MCTKa NMPUPOAHbLIX BOA.



Knaccudgukaums HeopraHmyecknx coegmHeHmi. Okcuabl. Knaccndukaums okcmaos: coneobpasyto-
wune (OCHOBHbIE, KUCNOTHbIE, aMdoTepHble) N Heconeobpasyowune. HomMmeHkNaTypa okcnaos. dusnyeckme
M XMMUYECKNEe CBOMCTBA OKCUAO0B. NonyyeHne oKCuaos.

OcHoBaHusA. Knaccudurkauma OCHOBaHWI: WENOYM M HepacTBOpMMble OCHOBaHWsA. HomeHknaTtypa
OCHOBaHuN. OnsmMyeckne n XMMnyeckme CBOMCTBa OCHOBaHUN. MonyyeHne OCHOBaHUN.

Kucnotel. Knaccudukaumsa kmcnot. HoMmeHknaTtypa KucaoT. duMsnmyeckne u xuMmyeckme CBOMCTBA
Kkucnot. Pag aktusHocTu metannoB H.H. BekeToBa. lNMonyyeHue KucnoT.

Conun. HomeHknatypa conen. dmsmyeckne n xmmMnyeckme CBoMCTBa conen. MNMonydyeHme conemn.

MeHeTnyeckas CBA3b MeXAy KilacCaMn HeopraHMJYecKux CoeAnHEHNNA.

XUMHNYECKnii 3KCnepuMeHT:

KayecTBEHHOe onpejeneHve coaepXaHusi KMCcnopoga B BO34yxe, nonayveHue, cobupaHue, pacno-
3HaBaHWeE N U3y4yeHne CBOWCTB KMcnopoaa, HabnwaeHne B3aMMOAENCTBMS BELECTB C KUCIOPOAOM U yCo-
BMSI BOBHUMKHOBEHUS M MpeKpalleHns ropeHms (noxapa), o3HakoMmeHue ¢ obpasuamMnm OKCMAOB M onuca-
HMe X CBOWCTB, NosyyeHune, cobupaHue, pacnosHaBaHMe M U3y4yeHne CBOWCTB Bogopoaa (ropeHue), B3a-
MMoAencTBMe Boaopoaa ¢ okecmaom mean (II) (BoO3MOXHO MCNoNb30oBaHWE BuaeoMaTepmanos), HabnoaeHne
o6pas3uoB BelecTB KOMYeCTBOM 1 MOnb, nccnegoBaHve ocob6eHHOCTeNn pacTBOpPEHUS BeLeCcTB C pas/iny-
HOW pacTBOPMMOCTbIO, NMPUrOTOBNIEHNE PACTBOPOB C onpeaenéHHOM MacCoBOW A0MeN pacTBOPEHHOro Be-
Liecrsa, B3anMoaelncTene Bodpl C MeTanaamMu (Hatpuem u Kanbumem) (BO3MOXHO MCMOJIb30BaHWe BMAEO-
MaTepuanos), nccnenoBaHme obpasLoB HEOPraHMYECKNX BELeCTB pasfiMyHbIX Kaccos, HabnwaeHne ns-
MEHEHMS OKPaCKW MHAMKATOPOB B pacTBOpPax KUCAOT WU Leno4vYen, nlyyeHme B3anMoAencTBmMa oKcuaa me-
au (II) ¢ pacTBOpOM CEpHOM KUCAOTbI, KUCNOT C MeTajsslaMu, peakumii HenTpaamsaumm, noayvyeHme Hepac-
TBOPUMbIX OCHOBaHWI, BblITECHEHME OAHOrO MeTanfna APYrvM M3 pacTeBopa COJMM, pelleHne 3KCnepuMeH-
TanbHbIX 3a4a4 N0 TeMe «BaxHeNwmne Kaccbl HEOPraHMYeCKUxX CoOeauHEHNN> .

Tema 3. Mepuoanueckuin 3akoH u lepuoanuyeckas CUCTEMA XUMUYECKUX 3SJIEMEHTOB
O.U. MeHpeneeBa. CtpoeHne atToMOB. XMMMUecKas cBA3b. OKUCINTESIbHO-BOCCTaHOBUTEJIbHbIE
peakumm

MepBble NOMbITKN KNacCUPUKaLUM XUMUYECKUX INEMEHTOB. MoHATME O rpynnax CXOAHbIX 3/IeMEeH-
TOB (LLEeNOYHbIE U LeNloYHO3eMe NbHble MeTaslflbl, ranoreHbl, MHEpPTHble rasbl). DseMeHTbl, KOTopble obpa-
3yt0T amdoTepHble OKCUMAbl N TMAPOKCUAbI.

Mepnoanyeckunii 3akoH. MNMepuoanyeckas cmcrema xmmmyeckux snemeHtos .. Menpgeneesa. KopoT-
KonepuogHass w anvHHonepuogHass dopmbl  [lepnoanyeckom CUCTEMbI  XUMMWUYECKUX  D/1EMEHTOB
O.1. MenpeneeBa. MNepuoabl 1 rpynnbl. ®U3nyeckmin CMbICT NOPSAKOBOr0 HOMepa, HOMEpoB nepuoaa wm
rpynnbl 371eMeHTa.

CrpoeHune aTtoMoB. CocTaB aTOMHbIX a4ep. M30Tonbl. 3n1eKTpoHbl. CTpOeHMe 31eKTPOHHbIX 060no4vek
aToMoB nepBbix 20 XMMMUecknx aneMeHToB lMepuoanyeckoin cuctemsl .M. MeHaeneesa. Xapakrtepuctuka
XMMUYECKOro 3/1IeMEeHTa NO ero nonoxexHuto B Nepnoanyeckon cucreme .M. Mengeneesa.

3aKOHOMEPHOCTN U3MEHEHUSA paZnyca aTOMOB XMMUYECKUX IIEMEHTOB, METa/NIMYECKNX N HeMeTan-
NIMYeCKMX CBOMCTB MO rpynnaM n nepuoaam.

3HadeHune MNepuoanyeckoro 3akoHa un MNepnoamnyeckor CUCTEMbI XMMUYECKUX S1IEMEHTOB A8 pa3Bu-
TUS HayKKn 1 npaktuku. .M. MeHgeneeB — yUY€HbliA U rpa)aaHuH.

XvMunyeckas cBsA3b. KoBaneHTHas (nonsipHas n HenonsipHas) CBSA3b. DNIEKTPOOTPULATENBbHOCTb XU-
MUYECKNX 3/IEMEHTOB. MIOHHasa CBA3b.

CreneHb okucneHus. OKNCAUTENbHO-BOCCTAHOBUTENbHbIE peakumu. poueccbl OKUCAEeHUs U BOC-
cTaHoBneHus. OKUCNUTENn N BOCCTaHOBUTENMN.

XUMu4YeckKmnii SKCrnepmMeHT:

n3ydyeHue obpasLoB BelLleCTB MeTa//lIOB M HEMETas/I0B, B3auMoAeNCcTBMe rmapokcmaa LUMHKa C pac-
TBOpPaMM KUCAOT W LeNoYvYen, MpoBeAeHMe OnbIiTOB, WIIIOCTPUPYIOWMX MPUMEPbl OKUCINTENbHO-
BOCCTaHOBUTENbHbIX peakunii (ropeHne, peakumm pasnoxXeHnsa, COeanHEHNS).

Me>xnpegMeTHbIe CBSI3N

Peannsaumsa mexnpeaMeTHbIX CBS3€M MPU U3YYEHUN XMMUK B 8 Klacce OCYLLECTBNAETCS Yyepes uc-
NMoNb30BaHMe KakK 0bLWNX eCcTeCTBEHHO-Hay4YHbIX NMOHATUI, TaK U MOHSATUI, ABSIOWNXCS CUCTEMHbIMU ANS
OTAE/bHbIX NPeAMETOB €CTECTBEHHO-HAYYHOro umKnia.

Ob6Lwune ecTeCTBEHHO-Hay4YHble MOHATUS: Hay4YHbIA (akT, rMnoTesa, Teopus, 3aKOH, aHasIM3, CUHTES,
Knaccudurkaums, NnepuoanyHoOCTb, HabnoaeHne, aKCNepuMeHT, MoAeNnpoBaHue, U3MepeHue, Moaenb, siB-
nexwue.

®dun3mkKa: MaTepus, atoM, 3MEKTPOH, MPOTOH, HEWTPOH, WOH, HYKNMA, M30TOMbl, PaAMOaKTUBHOCTb,
MOJNeKyna, 3/eKTPUYECKnii 3aps, BewlecTBo, Teno, o6béM, arperaTHoe COCTOsSIHME BellecTBa, ras, gusmn-
YecKkne BeSIMYMHbI, eaUHNLBbI U3MEPEHUS, KOCMOC, NMnaHeTbl, 38é3abl, CosHLue.

Buonorusa: ¢otocmHTes, AbixaHue, bnocdepa.

Feorpadums: atmocdepa, rmapocdepa, MMHepasnbl, rOpHbie NMOPOAbI, NONIE€3HbIE NCKOMNAaeMble, TOMIN-
BO, BOAHblE pecypchbl.

9 KJ1IACC

Tema 1. BewecrtBo  XMMMUyecKas peakums

Mepnoanyeckunii 3akoH. Nepunognyeckasl cuctema xmmmyeckmnx sanementos .M. MeHpeneesa. Ctpo-
eHne aToMOB. 3aKOHOMEPHOCTU B U3MEHEHUW CBOWCTB XMMWYECKMX 3/IEMEHTOB MepBbiX TPEX MNepuoaos,



Kanus, Kanbuusa U Ux coeauHeHUn B COOTBETCTBUM C MOJSIOXKEHMEM 3/1eéMeHTOB B [lepnognyeckon cucreme
N CTPOEHMWEM UX aTOMOB.

CTpoeHune BelecTBa: BUAbl XMMUYECKOW CBSA3W. TUMbl KPUCTANINYECKUX PeLETOK, 3aBUCUMOCTb
CBOWCTB BeLlecTBa OT TMMNa KPUCTaSNIMYECKOM pelléTKN 1 BUAA XMMUYECKOW CBA3MU.

Knaccudukaums n HOMeHKaTypa HeopraHMyeckmx BellecTs. XMMUYECKMe CBOMCTBA BeLecTs, OT-
HOCSALLMXCA K Pa3fiMyHbIM KnaccaM HeopraHU4YeCcKUX COeAWHEHUN, FreHeTuyeckas CBSA3b HeopraHU4ecKux
BeLLecTB.

Knaccndukaums XMMmMyeckKux peakuuMin no pasnmyHbiM Npu3HakaMm (Nno 4Yuciay U CoCcTaBy yyacTBYIHO-
LWNX B peakunun BelecTs, No TennoBoMy 3ddeKkTy, N0 U3MEHEHUIO CTENEHEN OKUCIEHNS XUMUYECKUX dne-
MEHTOB, MO 06paTUMOCTM, MO y4acTUI0 KaTanusaTopa). JK30- U dHAOTEPMUYECKME peaKkuuu, TEPMOXUMMU-
yeckune ypaBHeEHMUS.

MoHATME O CKOPOCTU XMMUYECKON peakumun. MNoHaTue o6 obpaTuMbIX U HEO6EPATUMbBIX XMMUYECKUX
peakumsax. NoHATNE O rOMOreHHbIX U reTeporeHHbIX peakuusax. NMoHaTMe o katanuse. NoHATME 0 XuMuYe-
CKOM paBHoBecuu. PaKTopbl, BAUSIOWME Ha CKOPOCTb XMMUYECKOW peakumm U MOSOXKEHUE XMMUYECKOro
paBHOBecCUS.

OKMCNNUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu, 3/1EKTPOHHbIN 6anaHc OKNCNTENBbHO-
BOCCTaHOBUTENbHON peakuun. CocTaBsieHMe YpaBHEHWI OKWUC/INTENIbHO-BOCCTAHOBUTENbHbIX peakumin c
MCMoJSib30BaHMEM MeToAa 3/1eKTpoHHOoro 6anaHca.

Teopuss 3NeKTPOSIMTUYECKON AUcCcouMaumn. DNEKTPOSUTbl U HEe3NeKTPonuTbl. KaTWOHbI, aHWOHbI.
MexaHun3M aguccoumauum BeLWeCcTB C pasiMYHbIMKM BUAAMU XMMWUYecKon cBA3Kn. CTeneHb Auccoumnaumu.
CunbHble 1 cnabble 31eKTponunThbI.

Peakunn noHHoro obMeHa. YcnoBua npoTekaHus peakumMi MOHHOro obMeHa, nosiHble U COKpaléH-
Hbleé WOHHble ypaBHeHUs peakuui. CBOMCTBa KWUCNOT, OCHOBaHWI W CONEN B CBETe npeacTtaBneHun ob
3NeKTPONINTUYECKON Anccoumauum. KayectBeHHble peakunm Ha UoHbl. MNMoHATHE O rmaponuse conen.

XumMmnyeckmii 3KCriepuMeHT:

O3HaKOM/IEHNEe C MOAEeNsAMU KpUCTaN/IMYeCKMX PeLllETOK HeopraHWYyeckuMx BewecTB — MeTasasloB U
HemeTannoB (rpaduta u anMasa), C/NOXHbIX BewecTs (xnopuaa HaTpus), uccnegoBaHWe 3aBUCUMMOCTU
CKOPOCTU XMMUYECKOM peaKkuuun OT BO3AENCTBUSA pa3NnYHbIX HaKTOpOB, UCCef0BaHNE 3N1EKTPONPOBOAHO-
CTW pacTBOPOB BeLLeCTB, Nnpouecca Auccoumaumn KUCoT, Wwenoven n conen (BO3MOXHO MCNOJSIb30BaHUe
BWAEO MaTepuanos), NpoOBeAEHWE OMbITOB, WIMOCTPUPYIOLWNX MPU3HAKM NpOTEKaHUS peakuuMii MOHHOro
obmeHa (obpa3oBaHue ocaaka, BblaesieHne rasa, obpasoBaHue BOAbl), OMNbITOB, UAKOCTPUPYIOLWNX NpuMe-
pbl OKMCAUTENbHO-BOCCTAHOBUTENbHbLIX peakunin (ropeHue, peakumn pasfioxXeHus, coeguHEHWs), pacno-
3HaBaHWe HeOopraHWYecKux BellecTB C MOMOLbI0 Ka4yeCTBEHHbIX peakuWMil Ha WMOHbI, pelleHune 3Kcrnepwu-
MeHTaslbHbIX 3a4ay.

Tema 2. HeMeTasu/ibl U UX coOeAANHEHUSA

Obuwan xapakTepucTuka ranoreHos. OCo6e€HHOCTM CTPOEHMS aTOMOB, XapaKTepHble CTeneHW OKWUC-
nerHuns. CrpoeHue n du3Myeckme CBOMCTBA MPOCTbIX BELWECTB — rajaoreHoB. XMMUYecKue CBOMCTBA Ha
npumepe xsopa (B3auMMOAENCTBME C MeTanjiaMu, HemeTasnnamu, wenodamun). Xnoposogopog. ConsHas
KMcnoTa, XMMMYeckne CBOWCTBA, NMONyYeHWe, NpuMeHeHue. [lencTBme xnopa U XJ0poBoAoOpoaa Ha opra-
HU3M YenoBeka. BaxHeliwme xnopuapl 1 UX HaXOXAeHne B npupoae.

Obwasa xapaktepuctmka anemeHToB VIA-rpynnbl. Oco6eHHOCTM CTpoeHUst aTOMOB, XapaKTepHble
cTeneHn okucneHusa. CTpoeHue u dusmnmdeckne CBOWCTBA MPOCTbIX BELWECTB — KUciopoaa u cepbl. Anno-
TponHble MoanduKaumMmnm Kncnopoaa m cepbl. XmuMmyeckne csomcTea cepbl. CepoBogopoa, cTpoeHune, dusmn-
yeckne M XmMmyeckme cBoicTBa. OKCMAbI CEPbl KaK NpeacTaBUTENM KUCNOTHbIX okcnaos. CepHas Kucno-
Ta, dusnyeckme n xmMmyeckme ceorcrtea (obwune Kak npeacraBuTeNs Knacca KUCNOT U cneunduyeckme).
XuMmnyeckue peakumu, nexawine B OCHOBE MPOMbIWIEHHOro cnocoba nonydeHns cepHon KucnoTol. MNpu-
MeHeHWe cepHol KMCnoTbl. CoNM CEPHOM KMUCNOTbI, Ka4YeCTBEHHas peakuus Ha cynbdaTt-uoH. HaxoxaeHue
cepbl 1 eé coegMHeHNn B nNpupoae. XMMMYECKoe 3arpssHeHne OKpyXKallen cpeabl COeAUHEHNSMU CepbI
(KMcnoTHble AoXAM, 3arps3HeHne Bo3ayxa U BOAOEMOB), cnocobbl ero NpeaoTBpaLleHus.

O6was xapaktepucTtmka anemeHToB VA-rpynnbl. OCO6eHHOCTM CTPOEHNS aTOMOB, XapaKTepHble CTe-
NeHW OKMUCNeHus. A30T, pacnpoCcTpaHeHue B npupoae, pusnyeckne n xmMmyeckme csoncrea. Kpyrosopot
asoTa B npupoge. AMMMaK, ero usnyeckne nu XMMnyeckme CBOMCTBA, NonydyeHue n npumeHeHuwe. Conu
aMMOHUSA, NX GU3NYECKME N XMMUYECKNEe CBOWCTBA, NpuMeHeHne. KayecTBeHHas peakums Ha MOHbl aMMO-
HUS. A30THas KMcnoTa, eé nonyyeHue, pusanyeckne n xmMMmmyeckme ceomncTea (oblmne kak npeacraButTens
Kflacca K1UcnoT un cneunduyeckme). Micnonb3oBaHne HUTPATOB U COSIEN aMMOHUS B KAYeCTBE MUHeEPaNbHbIX
ynobpeHunn. XuMuMyeckoe 3arpsisHeHMe OKpyXatollen cpedbl coeAUMHEHUSMU a3oTa (KUCNOTHblE A0XAM,
3arpsi3HeHune Bo3ayxa, noysbl M BoA0EMOB). docdop, annoTponHblie Mmoandukaumm docdopa, busmyeckme
n xmMmnyeckne ceorctea. Okema docdopa (V) n docdopHas KMcnoTa, Ppusanmyeckne n XxMMmyeckme CBoU-
CcTBa, nonyyeHune. icnonb3oBaHue ocdaToB B KayecTBe MUHEpPasbHbIX YA06peHuni.

Obwasn xapaktepuctmka anemeHToB IVA-rpynnbl. Oco6eHHOCTM CTpoeHUst aTOMOB, XapaKTepHble
CTENneHW OKUCNeHUs. Yrnepos, annoTponHble Moandukaumm, pacnpocTtpaHeHue B npmpoae, dusnyeckme um
XuMmnyeckme ceoncrea. Agcopbumsa. KpyrosopoT yrnepoga B npupoge. Okcuabl yrinepoga, nx gusmnyeckue
M XMMUYECKME CBOWCTBA, AEWCTBME HA XWBble OPraHu3Mbl, NMONYYEHUE N MPUMEHEHME. DKONOrnmyeckune
npobnemsl, cBs3aHHbIE C OKCcMAoM yrnepoja (IV), runotesa rnobanbHOro NOTENIEHUS KAnuMaTta, napHUKO-
Bbl 3 deKT. YronbHas kucnota n eé conu, ux Gusnmyeckue u XMMmyeckme CBOMCTBA, MoSyyYeHne u npu-
MeHeHuWe. KauecTBeHHas peakuus Ha kapboHaT-uoHbl. Micnonb3oBaHue kapboHaToB B 6bITY, MeauUMHeE,
NMPOMBbILLIEHHOCTU N CENbCKOM XO35INCTBE,



MNepBoHayanbHbie MOHATUS 06 OpraHMYecKMX BeLlecTBaX KakK O COeAMHEeHUaX yrnepoaa (MeTaH,
3TaH, 3TW/eH, aueTuneH, 3TaHoN, MULEPUH, YKCycHas kucnoTta). NpupoaHble NCTOYHMKK YINeBoA0poAo0B
(yronb, NnpupoaHbIn ra3, HedTb), NPOAYKTbl UX nepepaboTku (6eH3mH), nx ponb B 6bITY U NPOMbILIEHHO-
cTu. MNMoHaTe o 6uonornyeckn BaXkHbIX BellecTBax: Xupax, 6enkax, yrnesogax — U UX poan B XU3HU Yye-
noseeka. MaTtepuanbHoe eANHCTBO OPraHNYeCKMX U HEOPraHNYEeCKNX COeANHEHUN.

KpeMHuin, ero pusnyeckne n XuMmMyeckme CBOMCTBA, NosyyeHne n npuMmeHeHune. CoeanHEHNS KpeM-
Hus B npupoge. Obwume npeactasneHns o6 okcnae kpemHus (IV) n kpemHuesol kucnorte. CunukaTtbl, UX
MCnosib30BaHMe B 6bITy, B NPOMbIWIEHHOCTU. BaxHellwne cTpouTenbHble MaTepuanbl: Kepamuka, CTEKNo,
uemeHT, 6eToH, xenesobetoH. NMpobnembl 6e30MacHOr0 MCMNOMb30BaHUA CTPOUTENbHBLIX MaTepuasnos B NO-
BCEAHEBHOW XMU3HMU.

XumMmnyeckmii 3KCriepuMeHT:

n3yyeHne o6pa3LOB HeEOpraHWYEeCKUX BeLLEeCTB, CBOWCTB COMISHOW KWCAOTbl, MpoBeAeHWe Kauye-
CTBEHHbIX peakuuMin Ha XJ1opua-uoHbl M HabnaeHWe NpU3HaKoB MX MPOTeKaHWs, OMbITbl, OTpaXawline
du3nyeckne n XMMmnyeckne CBONCTBa rasoreHoB U UX coeauHEHWUN (BO3MOXHO WCMOJSb30BaHME BUAeOMa-
Tepuanos), 03HaKomaeHue ¢ obpasuamu xnopuaos (ranoreHnaoB), 03HakoMneHue ¢ obpasuamm cepbl n eé
coefiMHEeHUAMUN (BO3MOXHO MCMNONb30BaHWe BuaeoMaTepuanos), HabnwaeHue npouecca obyrnMBaHus ca-
Xapa noj AeWCTBMEM KOHUEHTPUPOBAHHOW CEPHOM KUCNIOThbl, U3yYEeHMEe XMMUYECKUX CBOMCTB pa3baBneH-
HOI CEepHOWN KUCNO0Tbl, NPpOBEAEHNE KayeCTBEHHON peaKkuuu Ha cynbdaT-uoH u HabnoaeHne npusHaka eé
NpoTEeKaHMs, O3HaKoMeHne C PU3nYeCcCKnMm CBONCTBaAMM a3oTa, dochopa n Mx coeanHeHui (BO3MOXHO
MCMoNb30BaHMe BmaeoMaTtepumanos), obpasuamm a3oTHbIX U GpochopHbIX yaobpeHuin, nonyyeHue, cobmupa-
HVe, pacrno3HaBaHWE W U3yvyeHWe CBOWCTB aMMMaka, NpoBefAeHMe KayeCTBEHHbIX peakuuii Ha MOH aMMo-
HUA 1 docdaT-uoH N n3yyeHne NpU3HaAKOB UX NPOTEKAHWS, B3aMMOAENCTBME KOHLEHTPUPOBAHHOM a3oT-
HOI KMCNOTbl C MeAbto (BO3MOXHO MCMNONb30BaHWe BUAEOMaTepuanos), U3yyeHne Moaenen Kpucrannmye-
CKMX pelwéTok anmasa, rpadurta, dynnepeHa, 03HaKoMIeHne C NpoLeccoM agcopbunm pacTBopéHHbIX Be-
LeCTB aKTUBUPOBAHHbLIM YINEM U YCTPOMCTBOM MpoTUBOrasa, nojayvyeHue, cobupaHue, pacno3HaBaHue U
M3y4yeHne CBOMCTB YINEKMCIOro ra3a, NnposeaeHne KayeCTBeHHbIX peakumin Ha kapboHaT- U CUANKAT-NOHbI
M M3ydeHue MNPU3HAKOB UX MNPOTEKaHUS, O3HaKOMJIEHWE C MNPOAYKUMEN CUIMKATHOMW MNPOMbILIEHHOCTH,
pelleHne sKCnepmMeHTasnabHbIX 3a4a4 NO TeMe «BaxxHenlwmne HeMeTanibl U UX COeAUHEHUS».

Tema 3. MeTannbl U X coeanHEHUA

Oblwag xapakTepucTnka XMMMYECKUX NEMEHTOB — METaZIOB HAa OCHOBaHWU UX NosioxeHus B MNepu-
OANYECKON cucteme xumumyeckux snemeHtoB [.U. MeHgeneesa u cTtpoeHus atomoB. CTpoeHne MeTasnsos.
MeTannunyeckas CBS3b M MeTanIMyeckas Kpuctannmyeckas pelwéTtka. DNeKTPOXMMUYECKUI psas Hanpsxe-
HUA MeTannosB. dusnyeckne n XMMmMyeckme ceoricTea Metannos. Obuwme cnocobbl NonyyYeHUs MeTansos.
MNMoHATHE 0 KOppPO3MKN MeTannoB, OCHOBHbIe CNOCobbl 3aWwmThl UX OT KOppo3uu. Cnnasbl (CTanb, YyryH, Ato-
pastoMUHUIA, BpOH3a) U UX NPUMEHEHME B ObITY M NMPOMbILLIIEHHOCTHU.

LenoyHble MeTannbl: nosoxeHwe B [lepMoanMYecKOn cucTeMe  XUMUYECKUX  SIEMEHTOB
O.WN. MenpeneeBa, CTpoeHME MX aTOMOB, HaxoXAaeHue B npupoge. duUsanyeckne U XMMMYECKue CBOMCTBA
(Ha npuMmepe HaTpus n kanus). OKCuabl U TMAPOKCUABI HAaTPUA U Kanus. NpuMeHeHne LWenoYHbIX MeTasl-
NOB U NX COEAUNHEHNIA.

LLleno4yHo3eMenbHble MeTansbl MarHUi 1 KanbLMin: nonoxeHue B [lepnoanyeckor cncteme xmmumye-
Cckux anemeHToB [.U. MeHaeneesa, CTpoeHME MX aTOMOB, HaxoxaeHwe B npupoe. dusnyeckue nu XmMmm-
yeckne CBOMCTBA MarHus M Kanbuus. BaxHenwmne coeanHeHunsa kanbums (okecuma, rmapokcua, conn). XKEéct-
KOCTb BOAbl U Croco6bl eé ycTpaHeHus.

AnOMUHKUIA: nonoxeHue B [llepuoanyeckon cucteme xumuyeckux snemeHtoB [.U. MeHpeneesa,
CTpOeHMe aTtoMa, HaxoxaeHue B npupoge. dmMsnyeckne n xMMmyeckue CBOMCTBa astoMUHUSA. AMPOTEPHbIE
CBOICTBa OKCHAA U rMApPOKCMAa aatOMUHUS.

Xenes3o: nonoxeHwe B Nepuoanyeckon cucteme xummyeckux snemeHtos [.U. MeHpgeneesa, cTpoe-
HMWe aToMa, HaxoxAaeHue B npupoge. dusmyeckne n XmMmmyeckmne cBomMcTea xenesa. OKkcuabl, rMAPOKCUAbI
n conu xenesa (II) n xxenesa (III), nx cocrtas, CBONCTBA U NONy4YEHMUeE.

XNMHNYECKNH 3KCNEePUMEHT:

O3HakoMmneHue c obpasuamMm MeTanNoB WU CNNaBoB, UX (U3MYECKMMU CBOWCTBaMU, U3y4veHWe pe-
3yNbTaTOB KOPpPO3mn MeTansioB (BO3MOXHO WMCMNOSb30BaHWE BuaeoMaTepuasnoB), 0COBEeHHOCTEN B3aMMO-
OEeNCTBUA oKcmAaa Kanbuus 1 HaAaTpus € BOAOM (BO3MOXHO MCMOJ/Ib30BaHMeE BugeomaTepuasnos), uccnegoBsa-
HUe CBOWCTB XECTKOW BOAbl, NpoOLecca ropeHuns xenesa B KMcnopoae (BO3MOXHO MCMOSb30BaHWE BUAEO-
MaTepuasnoB), NPU3HAKOB MPOTEKAHUS KayeCTBEHHbIX peaKLM Ha MOHbI: MarHusl, KanbLus, antoMUHUS,
umHka, xenesa (II) u xenesa (III), meamn (II), HabnoaeHe 1 onMcaHWe NpPoOLECCOB OKpallMBaHUS nnaMe-
HW WOHAMW HaTpUs, Kanusa n Kanbums (BO3MOXHO MCMOJSIb30BAHME BUAEOMaTEPMANoB), UCCIeA0BaHME aM-
dOoTepHbIX CBONCTB MMAPOKCMAA aNtOMUHNSA N TMAPOKCMAA UMHKA, PelleHne 3KCnepuMeHTanbHbIX 3a4a4 no
TeMe «BaxHenwune metannbl U UX COEANHEHUS >,

Tema 4. XuMua n okpyxarouwjaa cpeaa

BewecTtBa 1 MaTepuanbl B NOBCEAHEBHOM XU3HW YefnioBeka. be3onacHoe Mcnosnb3oBaHWe BELLeCTB U
XUMUYECKUX peakumin B 6bITy. lepBas NOMOLb NP XMMUYECKUX 0XKOrax U OTpaBiEHUSIX.

XuMunyeckoe 3arpsisHeHue OKpyXalwlen cpeabl (NpeaenbHas AOMyCTMMas KOHLUEHTpauus BeLlecTs,
panee — NAK). Ponb XMMUM B peLLUEHMN 3KONI0rM4YecKmnx npobnem.

XumMmnyeckmii 3KCrIepuMeHT:

n3yyeHune obpasuoB MaTepmanos (CTEKNO, CMIaBbl METANI0B, NOSIMMEPHbIE MaTepuabl).

Me>xnpeaMeTHbIe CBSA3N



Peanusauuns mMexnpenMeTHbIX CBA3EM MpU U3YyUYeHUN XMMUKM B 9 KJlacCe OCYLLEeCTBNSeTCS Yyepes uc-
Mosib30BaHME KaK 06LMX eCTECTBEHHO-HAY4YHbIX MOHSATUIN, TaK U MOHSATUN, ABMASIOWNXCA CUCTEMHbLIMWU AN
OTAeNbHbIX NPeAMETOB eCTECTBEHHO-HAYYHOrro UMKa.

O6Lwune ecTeCcTBEHHO-Hay4YHbIE MOHATUS: Hay4YHbIA (akT, rMnoTesa, 3aKOH, TeEOpPUs, aHasIM3, CUHTES,
Knaccudumkaums, NnepuoanyYHoOCTb, HabnaeHne, 3KCNepUMEHT, MoAeNnpoBaHne, U3MepeHue, Moaenb, siB-
NleHne, NapHMKOBbIN 3 hEKT, TEXHOOTNS, MaTepuarsbl.

dusnka: matepus, aToM, 3/IEKTPOH, MPOTOH, HEMTPOH, MOH, HYKIWA, U30TOMbl, PaANOAKTUBHOCTD,
MoneKyna, 3NeKTpu4yeckMin 3apsi, NMPOBOAHMKW, MNONYNPOBOAHWKW, AMINEKTpuUKU, (OTOINIEMEHT, Belle-
CTBO, Teno, o6bEM, arperaTHoe COCTOSiHME BeLlecTBa, ras, pacTtBop, pacCTBOPUMOCTb, KpUCTananyeckas
pewéTka, cniasbl, GU3NYECKMe BENUYNHbI, €ANHULbI N3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MNJIAHETHI,
3Bé3abl, ConHue.

Buonorus: doTocmHTE3, AbiXxaHue, 6buocdepa, s3KOCUCTEMA, MUHEpasnbHble ya0bpeHus, MUKpoasne-
MEHTbI, MaKpO3/IEMEHTbI, NMUTaTeNbHble BeLlecTBa.

Feorpadus: atmocdepa, rmapocdepa, MMHEpPasbl, FOPHblE NMOPOAbI, NONE3HbIE NCKOMNAeMble, TOMIN-
BO, BOAHblE pecypchbl.

NMNAHUPYEMBbBIE PE3YJ1IbTATbl OCBOEHUA NPOrPAMMbBbI MO XMMNN HA YPOBHE OCHOB-
HOro OBLUEIro O6PA30OBAHUA

JINHHOCTHBDIE PE3YJ1IbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSA MpOrpaMMbl OCHOBHOro obuwero obpasoBaHua [OCTUralOTCs B
xone obyyeHnss XMMUM B eAMHCTBE y4ebHON U BoCnuTaTeIbHON AeSTEe/IbHOCTM B COOTBETCTBMU C Tpaauum-
OHHbIMU POCCUACKUMU COLMOKYNbTYPHbIMW U AYXOBHO-HPaBCTBEHHbIMWU LLEHHOCTSIMU, MPUHSATLIMU B obLe-
CTBe npasuiiaMn MU HOpMaMu NMoBedeHUs N cnocobCTBYOT NpoueccaMm caMorno3HaHus, caMopasBUTUS U CO-
umanmsaumm obyvatomxcs.

JINYHOCTHbIE pe3ynbTaTbl OTPAXakoT FOTOBHOCTbL 06y4valoLWmMXCA pyKOBOACTBOBATLCA CUCTEMOMN MO3U-
TUBHbIX LEHHOCTHbIX OpMEeHTauMn U paclumpeHune onbiTa AesTesIbHOCTU Ha eé OCHOBe, B TOM 4ucie B 4Ya-
CcTu:

1) NnaTpMoOTUYECKOro BOCNUTAHUA

LLEHHOCTHOIO OTHOLUEHUS K OTeYEeCTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY M Hay4yHOMY Hacneauto,
MOHUMaHNA 3HAYEHUS XMMUUYECKON HayKu B XWU3HW coBpeMeHHoro obuwecTtBa, cnocobHOCTU BnageTb A0-
CTOBEPHOM MHdOpMaumen 0 NepefoBbiX AOCTUXEHUAX U OTKPbITUSIX MUPOBOW M OTEYECTBEHHOW XMMWUMU,
3aMHTEPECOBAHHOCTM B Hay4HbIX 3HaHUAX 06 ycTponcTBe Mmpa 1 obLliecTBa;

2) rpa>kaaHCKOro BoOCnuTaHusa:

NpeacTaBNeHUss O COUMaNbHbIX HOPMaxXx WM MpaBuiax MEXIMYHOCTHbIX OTHOLUEHWI B KOJJIEKTUBE,
KOMMYHWUKaTUBHOW KOMMETEHTHOCTU B O6LLECTBEHHO MOJIe3HON, y4ebHOo-uccnenoBaTeNbCKON, TBOPYECKOMN
M APYrMX Buaax AesTeNbHOCTU, MOTOBHOCTM K pa3HOObOpa3HOM COBMECTHOW AeATeNbHOCTU Mpu BbIMOAHE-
HUWM y4yebHbIX, MO3HaBaTesNbHbIX 334a4y, BbIMOJIHEHUN XUMUYECKUX ISKCMEPUMEHTOB, CO34aHUKN Y4ebHbIX
NMpOeKTOoB, CTPEMIEHNS K B3aUMOMOHMMaHUIO U B3aMMOMOMOLLM B NpoLecce 3ToM ydebHON AeaTesibHOCTH,
rOTOBHOCTW OLlEeHMBaTb CBOE MoBeAeHMe M MOCTYMNMKU CBOMX TOBapuLLEN C NO3ULUMN HPABCTBEHHbIX U Mnpa-
BOBbIX HOPM C YYETOM OCO3HAHMS MOCNEeACTBUIA NOCTYMNKOB;

3) UEeHHOCTU Hay4YHOro No3HaHuA:

MWUPOBO33pEeHYEeCcKMe MpeacTaBfeHns O BewecTBE U XMMUYECKON peakuun, COOTBETCTBYHOLWME CO-
BPEMEHHOMY YPOBHIO Pa3BUTUS HAayKW M COCTaBAsOLWME OCHOBY ANS MOHMMAHMUS CYLWHOCTU Hay4HOWM Kap-
TWUHbI MMpa, NpeacTaBneHnss 06 OCHOBHbIX 3aKOHOMEPHOCTAX pasBUTUS NMPUPOAbl, B3aMMOCBA35X YenoBeka
C MPUPOAHOI Cpefoi, O PONY XMMUKU B MO3HAHUM 3TUX 3aKOHOMEpPHOCTEN;

no3HaBaTeflbHble MOTWBbI, HAaMpaBfE€HHbIE Ha MOJyYeHWe HOBbIX 3HAaHWN MO XMMUKU, HeobxoAuMble
ans obbsicHeHMs HabnogaeMbliX NPOLECCOB M SIBNEHMI, NO3HaBaTe/IbHOW, MH(POPMaUMOHHOMN M YMTaTesb-
CKOM KyNbTypbl, B TOM YMC/Ie HAaBblKOB CaMOCTOATENbHON paboTbl C y4ebHbIMM TeKCTaMu, CrpaBoOYHON Nu-
TepaTypoi, AOCTYMHbIMU TEXHUYECKUMWU CPeACcTBaMU MHMDOPMALMOHHbLIX TEXHOOMUIA;

MHTEpec K 06y4YeHUIo U No3HaHu, Nt603HATENbHOCTb, FOTOBHOCTb M CMOCOBHOCTb K camoobpaso-
BaHMIO, MPOEKTHOW W WncCcnefoBaTeslbCKOM AesATeNIbHOCTM, K OCO3HAaHHOMY Bbl6OpYy HamnpaB/iEHHOCTU W
YPOBHS 06y4yeHus B AaNbHENLEM;

4) cbopMmpoBaHUA KyNibTypbl 340POBbA:

OCO3HaHWE LIeHHOCTU XXWM3HW, OTBETCTBEHHOIO OTHOLWIEHMS K CBOEMY 340POBblO, YCTAHOBKW Ha 3A40-
poBbI 06pa3 XM3HU, OCO3HaHWE NOCNEACTBUMIA U HENpUATUE BpeaHbIX NpuBblyek (ynoTtpebneHuns ankoro-
Nnsl, HAPKOTMKOB, KypeHus), HeobxoammocTn cobniogeHus npasmn 6esonacHocTn npu obpaweHnn ¢ Xxmmu-
YEeCKMMN BeLecTBaMn B 6bITy U peasibHOM XU3HW;

5) TPyAOBOro BOCNUTAaHUA:

WHTEpec K NpakTUYeCKOMYy u3yyeHuto npodeccuin u Tpyaa pasinyHOro poaa, yBaXXeHue K Tpyay U
pe3yfnbTaTaM TPyAOBOW AeATeNbHOCTU, B TOM 4YMC/le Ha OCHOBE MPMMEHEHUS MpPeAMETHbIX 3HaHWIN MO Xu-
MWW, OCO3HAHHbIA BbIGOP MHAMBUAYANbHON TPAaeKTOpPUM NPOAOCSIXKEHUS obpa3oBaHUA C YYETOM JIMYHOCT-
HbIX MHTEPECOB N CMOCOBHOCTN K XMMUMK, 06LLECTBEHHbIX MHTEPECOB M NoTpebHoCTen, ycnewHon npodec-
CMOHaNbHOW AeATeNbHOCTU U pa3BUTUSA HEOBXOAUMbIX YMEHUI, rOTOBHOCTb aAanTMpoBaTbCsl B npodeccu-
OHanbHOM cpeae;



6) 3KO0JZIOrM4YecKoro BOCnuTaHua:

3KOJIONMYECKU LenecoobpasHoe OTHOLIEHME K MPUPoAE KaK UCTOYHUKY XMU3HW Ha 3eMrne, OCHoBe eé
CyLLEeCTBOBaHMS, NOHUMAHME LLEHHOCTU 340poBoro n 6esonacHoro obpasa XW3HW, OTBETCTBEHHOE OTHOLIEe-
HMe K cobCTBEHHOMY (PU3NYECKOMY U MCUXMYECKOMY 340POBbIO, OCO3HAHME LEHHOCTM cobntoaeHus npa-
BWN 6e30nacHoOro noBefeHus npu paboTe C BelecTBaMK, a TakXe B CUTyaLMsX, YIpoXalLmx 340p0Bbio U
XU3HW NI0AEN;

CNOCOBHOCTN NPUMEHSATb 3HAHMSA, NOJTy4YaeMbIe NPU U3YUYEHUN XMMUU, OANS peleHns 3agay, CBA3aH-
HbIX C OKpYyXaloLwen NpupoaHON cpenon, A/s MOBbIWEHNSA YPOBHSA 3KOSIOMMYECKON KY/bTypbl, OCO3HaHMUSA
rnobanbHOro Xxapaktepa 3KOJIOrMYyeckux npobneMm m nyTem MX peleHus NocpeacTBOM MeToA4O0B XUMUMU,
3KOJIOrMYECKOro MbILUIEHNS, YMEHUS PYKOBOACTBOBATLCS MM B NMO3HaBaTe/lIbHOW, KOMMYHUKATUBHOW U CO-
UManbHOM NpaKTUKE.

METAMPEOAMETHbDIE PE3VJ1IbTAThI

B coctaBe MeTanpeaMeTHbIX pe3y/ibTaTOB BbIAENAT 3Ha4YnUMble Ana GOpMUPOBAHMNS MMPOBO33PEHMUS
oblweHay4Hble NOHATUSA (3aKOH, TEOpUs, MPUHLUMM, rMnoTe3a, akT, CUCTEMA, MPOLIECC, SKCMEPUMEHT U
Ap.), KOTOpble NCMOJIb3YIOTCS B €CTECTBEHHO-HAYUHbIX Y4ebHbIX NpeaMeTax M NMO3BOASKT Ha OCHOBE 3Ha-
HWIA N3 3TUX NpeaMeToB GopMMpoBaTb NpeacTaB/ieHNE O LIEeSIOCTHOW Hay4YHOW KapTUHE Mupa, U YHUBEP-
caljibHble y4yebHble aeicTBUA (No3HaBaTes/lbHble, KOMMYHUKATUBHbIE, PerynisiTUBHbIE), KOTOpble obecneyn-
BalOT popMMpOBaHME FOTOBHOCTM K CAaMOCTOSITE/IbHOMY MJI@HMPOBAHMIO U OCYLLECTB/IEHMIO y4yebHON aes-
TENbHOCTU.

Mo3HaBaTeNbHble YHUBEpPCaJibHble yyebHble AeiACTBUs

Ba3oBble fiIornuyeckKkne AemMcTBus:

YMEHUSA MCNONb30BaTb MPUEMbI JTOFMYECKOrO MbILWEHUS MPU OCBOEHWM 3HAHWIA: pacKpbiBaTb CMbIC/
XUMUYECKMX MOHATUI (BbIAENATb UX XapaKTepHble NpuU3HaKku, yCTaHaBMBaTb B3aMMOCBS3b C APYrMMU MNO-
HATUSMWN), NCNONBb30BaTb NOHATUA AN 06bACHEHUS OTAENbHbLIX DAKTOB U ABNEHUI, BbibMpaTb OCHOBaHUS
MU KpUTEPUU ONSA KlacCUUKaLUUN XMMUYECKNX BELLECTB U XMMUYECKUX peaKkuuin, yCTaHaBAMBaTb MPUYNH-
HO-CNeACTBEHHbIE CBSA3M MeXAYy 06beKTaMu U3YyUYeHUs, CTPOUTb JIOTMUYECKNEe pacCyXaeHus (MHAYKTUBHbIE,
LEeAYKTUBHbIE, MO aHasnormm), aenaTb BbiBOAbI M 3aK/HOYEHUS ;

YMEHME MPUMEHSTb B NpoLecce NO3HaHUSA NOHATUSA (NpeaMEeTHble U MeTanpeaMeTHble), CUMBOJIMYE-
Ckmne (3HaKOBble) MOAeNn, UCMOoJib3yeMble B XMMWUUK, Npeobpa3oBbiBaTb LUMPOKO MPUMEHSIEMbIE B XUMUU
MoZeNnbHble MpeacTaB/ieHUs — XMMUYECKNIA 3HaK (CMMBOJ 3JIEMEHTA), XMMMYeckasa opMynia U ypaBHeHMNE
XMMWYECKON peakunn — Npu peleHnn y4yebHo-no3HaBaTesbHbIX 3a4a4, C YYETOM 3TUX MOLESbHbIX NMpea-
CTaB/IEHMI BbISIBNSATb U XapaKTepM30BaTb CYLLECTBEHHbIE MPU3HAKM U3yYaeMblX OOBbEKTOB — XMMUYECKUX
BELWECTB U XUMUYECKUX peakuMi, BbIsIBAATb 06LLME 3aKOHOMEPHOCTU, MPUUYMHHO-C/IEACTBEHHbLIE CBS3U U
NMpOTUBOPEYMS] B N3YYAEMbIX NpoLleccax U sIBJIEHUSIX.

Bba3oBble uccnenoBaTesibCKme AerCTBUSA:

YMEHWEe NCNofib30BaTb MOCTaB/IEHHbIE BOMPOChbl B KAYeCTBE MHCTPYMEHTa MO3HaHMS, a TakXe B Ka-
YyecTBe OCHOBbI A4/19 HOPMUPOBaAHUSA TMMNOTE3bI MO NPOBEPKE NMPaBUIbHOCTU BbICKa3blBAEMbIX CYXAEHUI;

npunobpeTeHne onbiTa N0 NIAHUPOBAHWUIO, OPraHM3auum U NPOBEAEHUID YYEHUYECKUX SKCMEepPUMEH-
TOB, YMEHWe HabnoaaTb 3a X0A0M Mpouecca, CaMOCTOSTENbHO NMPOrHo3MpoBaTh ero pe3ynbtat, dopMynu-
poBaTb 0606LWEHNA 1 BbIBOAbI MO pe3yfibTaTaM NpoBeAEHHOrO OMnbiTa, NCCNEeA0BaHUS, COCTaBATb OTYET O
npogenaHHon pabore.

Pa6orta c mHdopmMmauuein:

yMeHne BblbupaTb, aHann3MpoBaTb M UHTEPNpPETMPOBATb MHGPOPMALMIO Pa3INYHbIX BUAOB U GopM
npeacTaB/ieHMsl, MNOJIyYAaEMYKD W3 pasHbliX MUCTOYHMKOB (Hay4dHO-MonyasipHass nuTepatypa XMMUYECKOro
coAepxaHusl, cnpaBoYHble Nocobusi, pecypcbl MIHTepHeTa), KpUTMYECKN OLIEHMBATb MPOTUBOPEYMBYIO U
HEeAO0CTOBEPHYIO MHMOPMaLMIO;

YMEHME NPUMEHSTb pasNMYHbie METOAbl U 3anpockl NpuU Noucke U otbope MHGopMauun N CooTBET-
CTBYIOLNX AaHHbIX, HEO6X0AMMbIX AN BbINONHEHUS Y4YebHbIX M MO3HaBaTes/bHbIX 3a4ay onpeaenéHHoro
Tuna, npmobperteHmne onbitTa B 061aCTM MCMONb30BaHUSA MHMOOPMaALNOHHO-KOMMYHUKATUBHbBIX TEXHOJIOTUIA,
oBnaieHne KynbTypoW aKTUBHOIO MCMOMb30BaHUS PasfiMyHbIX MOUCKOBbLIX CUCTEM, CAMOCTOATENbHO Bbi6U-
paTb onTuUMasnbHy hopMy NpeacTaBfeHns MHGOopMauumM 1 UANKCTPUPOBaTh pellaeMble 3ajadn Hecnox-
HbIMW CXEMaMu, AnarpaMMmamm, Apyrmmm dpopMmammn rpadmkm n Mx KOMBUHaUMSMN;

yMEeHMeE MCNosib30BaTb M aHaNM3MpoBaTb B npouecce y4ebHOoM 1 nccnenoBaTebCKON AeATENbHOCTH
MHMOPMaUUIO O BANSHUN NMPOMbILLIEHHOCTM, CE/IbCKOr0 X03SMCTBa M TPAHCMNOPTa Ha COCTOSIHME OKpy»Ka-
loLer NMpuUpoaHoON cpeabl.

KOMMyHMKaTUBHbIEe YHUBepcaJibHble yyebHble elCcTBUNA:

yMeHunsa 3agaBaTb BOMpPOCHl (B xo4e Ananora v (unm) ANCKYCCUM) NO CylecTBy o6CyXaaemMonm TeMmsl,
dopMynmpoBaTb CBOM NpeasoXXeHNs OTHOCUTEIbHO BbIMOJIHEHUSA NPEeAsIOXKEHHOM 3aj4a4n;

YMEHUA NpeAcTaBNATb MNONyYeHHble pe3ynbTaTbl MO3HaBaTENbHOW AEATENbHOCTU B YCTHbIX M MUCh-
MEHHbIX TEKCTax; AeflaTb Npe3eHTauuto pe3y/bTaToB BbIMOJHEHUS XMMUYECKOr0o aKcnepumeHTa (nabopa-
TOpHOro onbiTa, nabopaTopHon paboTbl MO MCCNeAOBaHMIO CBONCTB BellecTs, ydebHOro npoekra);

YMeHUA y4yebHOro coTpyAHMYecTBa CO CBEPCTHMKaMM B COBMECTHOW MO3HaBaTE/IbHOW U MUccneaoBa-
TeNbCKOW AesATEeNbHOCTM NPU peLleHnn BO3HMKalWmnx npobanem Ha ocHoBe yyéTa 0bLwmMX UHTepecoB M COo-
rnacoBaHus nos3mumnii (o6cyxaeHnsi, obMeH MHEHUSMU, «MO3rOBbl€ LITYPMbI», KOOPAMHALMS COBMECTHbIX
OENCTBUIA, onpeaenieHne KpUTepmes Mo OLLEHKE KayecTBa BbINOSIHEHHOW paboTbl 1 Apyrue).

PerynsiTuBHble YHUBepcaJsibHble yuebHble feicTBUNA:



yMEHMe CaMOCTOSATENIbHO ONpeaensTh uenun AeaTenbHOCTU, NNaHNPOBaTb, OCYLLECTBAATb, KOHTPOAN-
poBaTb U NMpu HEO6XOAMMOCTU KOPPEKTUPOBaTb CBOK AEATENbHOCTb, BbibupaTb Hambonee addekTUBHbIE
Cnocobbl peleHns y4yebHbiX M No3HaBaTeNIbHbIX 3aZa4, CaMOCTOSATE/IbHO COCTaBASATb MM KOPPEKTUPOBaTb
NpeanoXeHHbIN anropuTM AENCTBUMA MPU BbIMNOJHEHUN 3afaHUN C YYETOM MOJSTYYEHUS HOBbIX 3HaHMN 06
n3yyaeMbix 06beKkTax — BelwecTBax M peakuusax, oLeHMBaTb COOTBETCTBME MOJTYYEHHOrO pe3ysbTaTa 3asB-
NIeHHOW uenu, yMeHne Ncnonb3oBaTb M aHann3mpoBaTb KOHTEKCTbI, NpeanaraeMble B yCJI0BUMW 3a4aHUN.

NMPEOAMETHbLIE PE3YJIbTATbI

B coctaBe npeaMeTHbIX pe3ynbTaTOB MO OCBOEHUIO 0653aTeNbHOro coAep>XaHusl, yCTaHOBSIEHHOrO
haHHOM denepanbHoOM paboyeinn MporpaMMon, BbIAENAKT: OCBOEHHble 00y4YalLWMMUCA HAy4HbIE 3HaHUS,
YMEeHUs1 n crnocobbl aencTBuiA, cneumdbunyeckne ans npeaMmeTHon obnactn «Xmmua», BuAbl 4eSATENbHOCTU
Mo MOJIlydEeHUI0 HOBOro 3HaHWsA, ero MHTeprnpeTauun, npeobpasoBaHUD U MPUMEHEHUIO B Pa3/INYHbIX
y4Y€6HbIX U HOBbIX CUTyauUnsaX.

K koHUy 0byyeHus B 8 kacce npeaMeTHble pe3ysbTaTbl Ha 6a30BOM ypOBHE AOMXKHbI OTpaxaTb
Cc(hopMMPOBAHHOCTb Y 06y4atoLNXCA YMEHUIA:

e PACKpbIBaTb CMbIC/T OCHOBHbIX XMMUYECKMUX MOHATUMA: aTOM, MOJIEKYa, XMMUYECKUIA SIEMEHT, NpO-
CTOe BeLecTBO, C/I0XKHOe BeLlecTBO, cMecCb (ogHOpoAHas U Heo4HOpPOAHas), Ba/leHTHOCTb, OTHOCUTENbHas
aTOMHas M MoNeKynsipHas Macca, KONM4YecTBO BeLwecTBa, MOJib, MONsSpHasa Macca, MaccoBas 4oNs XMMuye-
CKOr0o 3/1eMeHTa B COeAMHEHWWN, MOJISIPHbIA 06BEM, OKCWA, KWUC0Ta, OCHOBaHWE, COJMlb, 3/1IeKTpooTpuLa-
TeNbHOCTb, CTEMEHb OKUCNEHUS, XMMMYeCcKasl peakuus, KnaccudukKaumna peakumn: peakumm coeanHeHus,
peakuumn pasfioXeHusl, peakumm 3amMeLleHns, peakumm obMeHa, 3K30- U SHAOTEPMUYECKUE peaKkuuu, Ten-
noBon 3 deKkT peakumn, 94p0 aToMa, 3NIEKTPOHHbINA C/I0 aTOMa, aTOMHast opbuTanb, paguyc atomMa, Xu-
MuYyeckas CBA3b, NMONSIPHas M HenonsipHas KoBafieHTHas CBA3b, MOHHAsA CBS3b, MOH, KaTWMOH, aHWOH, pac-
TBOP, MaccoBas A0/15 BewecTBa (NpoLUeHTHas KOHLEeHTpaums) B pacTBope;

e WINIOCTPUPOBATb B3aMMOCBSA3b OCHOBHbIX XMMWYECKMX MOHATUW U MPUMEHATb 3TU MOHSATUA MpwU
OMNMCaHumM BELWeCTB U UX NpeBpaLleHnii;

e MCMNOJSIb30BaTb XMMUYECKYO CUMBOJIMKY AN cOCTaBfieHns (dopMys1 BEWECTB U YpaBHEHUN XUMUYe-
CKUX peakumin;

e OMpeaensaTb BaJleHTHOCTb aTOMOB 3/IEMEHTOB B BMHapHbIX COeANHEHUSX, CTENEHb OKMUCNEeHUs ane-
MEHTOB B BMHapHbIX COeAVNHEHUSAX, NPUHAANEXHOCTb BELeCTB K onpeaenéHHOMY KlacCy COeAMHEHUN no
dopmynam, BUA XMMUYECKOM CBA3WN (KOBANEHTHAs M MOHHAas) B HEOPraHM4YeCKnx CoeauHeHnsX;

e packpbiBaTb cMbicn [Mepunoanyeckoro 3akoHa [.UN. MeHpeneeBa: AeMOHCTpMpOBaTb MOHWUMaHWe
nepnoanyeckor 3aBUCMMOCTM CBOMCTB XMMUYECKUX D/1EMEHTOB OT MX MOSIoXeHUs B [epnoanmyeckon cu-
CcTeMe, 3aKOHOB COXPaHeHMsl MacChbl Bel,ecTB, NMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKY/IIPHOIO y4YeHus, 3a-
KoHa ABoragpo;

e OMUCbIBaTb W XapakTepu3oBaTb TabnnuHyto GopmMy Nepmoamyeckon cMcTtemMbl XMMUYECKUX d/1eMeH-
TOB: pasfnunyaTb NOHATUSA «rnaeHas noarpynna (A-rpynna)» n «noboyvHasa noarpynna (b-rpynna)», manbie
n 6onbwne neproabl, COOTHOCUTbL 0603HaYeHUsl, KoTopble nMetloTcs B Tabnuue «lMepmnogmyeckass cuctema
XMMMyeckmx snemeHtoB .M. MeHaeneeBa» C UMCIOBbIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMUYe-
CKMX aneMeHTOB (COCTaB M 3apsag sapa, obliee YNCNO 3/IEKTPOHOB M pacrnpeneneHme ux rno 3/eKTPOHHbIM
cnosim);

e KNlacCMULMPOBaTb XMMUYECKME 3JIEMEHTbI, HEeOpraHuyeckne BellecTBa, XMMWUYECKMe peakuum
(no uncny n cocTtaBy y4acTBYHOLWMX B peakumn BELWEeCTB, N0 TenjoBoMy addekTy);

e XapakTepmnsoBaTb (ONUCbIBaTb) 06WKMe XMMUYecKMe CBOMCTBA BELWECTB Pa3/IMyHbIX K1accoB, Noa-
TBEpXAas onvcaHve npuMepaMm MOMEKYSIPHbIX YpaBHEHMA COOTBETCTBYIOLMX XUMUYECKUX peakumi;

e MPOrHO3MpOBaTb CBOMCTBa BELLECTB B 3aBMCMMOCTM OT MX KAyeCTBEHHOro COCTaBa, BO3MOXHOCTU
MpoTeKaHUs XMMUYECKNX NpeBpaLleHnii B pasnyHbIX YC/I0BUSX;

e BblUMCNATb OTHOCUTENBHYIO MOJIEKY/ISIPHYIO M MONSIPHYKO MacChbl BeLWeCTB, MacCoBYyl0 A0 XUMU-
4YecKoro anemeHTa no Gopmyne coeanHEHMs, MacCoBYIO AOJII0 BeLleCcTBa B pacTBOpe, NPOBOAUTb pacyéThl
Mo YpPaBHEHUIO XMMUYECKOM peakunu;

e MPMMEHSTb OCHOBHbIE OMepauun MbICIUTENBHOW AEATENbHOCTU — aHalM3 U CUHTE3, CpaBHEHMe,
0606LwweHne, cncteMaTnlaumnto, kKnaccudukaumio, BbisiBNeHNne NPUUYNHHO-CNEACTBEHHbIX CBSA3en — ANns usy-
YeHUs CBOWCTB BeLLECTB U XMMUUYECKUX peakuWuii, eCTeCTBEHHO-Hay4YHble MeToAbl MOo3HaHus — Habnwae-
HWe, U3MepeHne, MoAeNMpoBaHne, sKCnepuMeHT (peasnbHbli U MbICIEHHbIN);

e ClefoBaTb MpaBuiaM MOJIb30BaHMS XMMMYECKOW Mnocyfon u nabopaTtopHbiM obopypoBaHueM, a
Takxke npasunam obpalleHus C BelecTBaMuM B COOTBETCTBMU C MHCTPYKUMSAMU MO BbINOMHEHWUIO Nabopa-
TOPHbIX XMMUYECKMX OMbITOB MO MOJSy4YEeHUO N cobmnpaHmio razoobpasHbix BewwecTs (BoAOpoAa MU KMCIOPO-
[a), NpUroToBNEHUIO PacTBOPOB C OnNpeaesiéHHOM MacCoBOM AO0nelr pacTBOPEHHOrO BewlecTBa, NjaHMpo-
BaTb W MPOBOAUTb XMMUYECKNE SKCNEPUMEHTbI MO pacrno3HaBaHUIO pacTBOPOB LWeoYer N KUCAOoT C MOMOo-
b0 MHANKATOPOB (Nakmyc, deHondTanemH, MeTUIOpaHX n apyrue).

K koHUy 06yyeHus B 9 kjlacce npeaMeTHble pe3ysbTaTbl Ha 6a30BOM YpPOBHE AO/IXKHbI OTpa)aTb
CcOPMMPOBAHHOCTbL Y 06yYalOLNXCH YMEHWUIA:

e pacKpbIiBaTb CMbICNT OCHOBHbIX XMMUYECKNX MOHATUN: XMMUUYECKUIA S/1IEMEHT, aTOM, MoJieKyna, UOH,
KaTWOH, @aHMOH, NPOCTOE BELLEeCTBO, C/I0XHOE BeLeCcTBO, BaJIEHTHOCTb, 3/IEKTPOOTPULATENbHOCTb, CTENEHb
OKUCNEHUS, XMMNYECKasl peakums, XMMm4yeckas CBsi3b, TeMJ0BOM 3 @eKT peakuum, Mosb, MOSIPHbIA 06b-
€M, pacTBOp, 3/1eKTPONUTbI, HE3NEKTPOINTbI, SN1EeKTponuTMYecKas Anuccoumaumns, peakumm MOHHOro obme-
Ha, KaTaaus3atop, XMMUYeckoe paBHoBecue, obpaTvMble W HeobpaTuMble peakuun, OKUCAUTENbHO-
BOCCTaHOBUTE/bHbIE peaKkunmn, OKUCAUTESNb, BOCCTAHOBUTENb, OKMUCNIEHNE N BOCCTAHOB/IEHME, annoTponus,
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aM@OTepHOCTb, XMMNYecKas CBA3b (KOBaneHTHas, MOHHAasA, MeTannmdeckas), Kpuctanamyeckas pewéTka,
KOppO3us MeTanioB, ChnjaBbl, CKOPOCTb XMMUYECKOW peakuuu, npeaenbHO AOMyCTUMas KOHUEeHTpauus
NAK sewecTsa;

e UINIOCTPUPOBATL B3aMMOCBSA3b OCHOBHbIX XMMWYECKMX MOHATUA U NPUMEHATb 3TU MOHSATUA MpwU
OMNMCaHUM BeLLECTB U UX MpeBpaLLeHnii;

¢ ICNOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY ANS cocTaBneHns dopMyn BeLLeCcTB U YpaBHEHUNA XnuMmuye-
CKUX peakuui;

e ONpeaensaTb Ba/IeHTHOCTb U CTeNEHb OKUCIEHUS XUMUYECKUX D1EMEHTOB B COEAMHEHMUSAX pa3nuny-
HOrO coCTaBa, MPUHaANEXHOCTb BELLECTB K OonpeAenéHHOMY Knaccy coeguMHeHuMn no opMynaM, BUA Xu-
MUYECKOWN CBA3M (KOBaANEHTHas, MOHHAsA, MeTannmyeckasl) B HEOpraHM4yecknx CoefmHeHusaX, 3apss MoHa
Mo XMMMYeckom gopmysie, xapaktep cpeibl B BOAHbIX pacTBOpax HeOpraHW4yecknx coeaAnmHeHWi, TMn Kpu-
CTaNINYeCKon peléTKM KOHKPETHOro BeLWecTBa;

e packpbiBaTb cMbicn lNMepuognyeckoro 3akoHa O.U. MeHaeneeBa U AeMOHCTpUpOBaTb ero rnoHuMa-
HMe: ONucbiBaTb M XapakTepusoBaTb TabanyHyo dopmy Nepnoamyeckon CUCTEMbl XMMUYECKUX S1EeMEeH-
TOB: pasfunyaTb NOHATUSA «rnaBHas noarpynna (A-rpynna)» n «nobo4vHaa nogrpynna (b-rpynna)», manbie
n 6onbwne nepnoabl, COOTHOCUTbL 0603HAYEHUsl, KOTOpble MMelTCs B nepunogundeckon tTabnuue, ¢ yncio-
BbIMW XapaKTepPUCTUKAMN CTPOEHMUSI aTOMOB XMMWYECKMX 351eMeHTOB (COoCTaB M 3apsj sapa, obuiee ymcno
3/1eKTPOHOB M pacnpejesieHmMe MX Mo 37eKTPOHHbIM CNosAM), 06bACHATL obWwmne 3aKOHOMEPHOCTU B M3Me-
HEHMWN CBOWCTB 2/1EMEHTOB U UX COEANHEHMI B Npeaenax MasbiX NEPUOAOB M MaBHbIX NOArPYNMn C Y4ETOM
CTPOEHMS NX aTOMOB;

e KNaccMduUMpoBaTb XMMUYECKNE 3JIeMeHTbl, HeopraHu4yeckme BellecTBa, XMMWYECKMe peakuum
(NoO 4Mcny n cocTaBy y4acTBYHOLMX B peakuMn BewecTB, No TenaoBoMy addekTy, no M3MEHEHUIO cTene-
HeN OKMCNEHNS XMMUYECKUX D/IEMEHTOB);

e XapakTtepusoBaTb (onuceiBatb) obwure n cneyndmyeckme xmMnyeckme CBOMCTBA MPOCTbIX U CIOX-
HbIX BeLlecTB, MOATBEPXAAs ONMCaHMe NMpuUMepaMu MOSEKYISPHbIX U MOHHbIX YpaBHEHWN COOTBETCTBYIO-
LWMX XMMUYECKMX peakunii;

e COCTaBNATb ypaBHEHMUS 3NEKTPONUTUYECKON ANCCOUMALMU KUCIOT, LWenovYer n conen, nosHble 1
COKpalLléHHble ypaBHEHUS peaKuunii MOHHOro obMeHa, ypaBHeHMs peakuuii, noaTBepXAatowmx CyLecTBo-
BaHWE reHeTUYeCcKoM CBSA3M MexAay BeleCTBaMm pas/iMyHbIX K1acCoB;

e pacKpblBaTb CYLHOCTb OKWCANTENbHO-BOCCTAHOBUTENbHbIX peakuuMin nocpeacTBOM COCTaB/IEHUSA
3NEeKTPOHHOro 6anaHca 3TMx peakumii;

e MPOrHO3MpoBaTb CBOMCTBA BeLLeCTB B 3aBMCUMOCTW OT MX CTPOEHWUS, BO3MOXHOCTW MpOTeKaHus
XMMWYECKMX NpeBpaLLeHn B pa3INUHbIX YCI0BUSX;

® BbIYNCNATb OTHOCUTESIbHYIO MONEKYNSIPHYIO U MOJISPHYIO MAcCbl BELECTB, MACCOBYI A0SO XUMMU-
Yeckoro aneMeHTa no dopmyne coeanHeHMsi, MacCOBYIO A0/ BellecTBa B pacTBOpe, NMPOBOAUTbL pacyéTbl
Mo ypaBHEHMIO XMMUYECKOM peakunu;

e cOBNOAaTh MpaBwuna MOAb30BaHMS XMMWUYECKOM MNOocyaon u nabopaTopHbiM obopyaoBaHMeM, a
TakXxe npasBwuia obpauwleHns C BewecTBaMm B COOTBETCTBUMN C MHCTPYKLUMSAMM MO BbIMOSHEHMIO nabopaTop-
HbIX XMMWYECKMX OMbITOB MO MONYyYeHUIO N cobupaHuto rasoobpasHbix BewecTs (aMMuaka M yrnekucnoro
rasa);

e MPOBOAVTbL peakumu, NMoATBEpXAalollMe KadeCTBEHHbIN COCTaB pa3/iNyHbIX BeLLecTB: pacro3Ha-
BaTb OMbITHbIM NYTEM xnopua-, 6pomna-, noaua-, kapboHart-, gocdat-, cunukaT-, cynbdaT-, rmapokcma-
MOHbI, KaTMOHbl @aMMOHMS N NOHbI U3YYEHHbIX MEeTas0B, NPUCYTCTBYHOLWME B BOAHbIX pacTBOpax Heopra-
HWUYECKUX BELLECTB;

e MPUMEHATb OCHOBHbIE OMNepauuMn MbICIUTENIbHON AEATENbHOCTM — aHalu3 U CUMHTE3, CPpaBHEHue,
o606uweHne, cucrtemaTmsaumio, BbiSIBEHUE MPUYNHHO-CNEACTBEHHbLIX CBSA3er - ANA U3y4yeHus CBOWNCTB
BELeCTB U XMMUYECKUX peaKuWnii, ecTeCTBEHHO-Hay4YHble MeTOoAbl Mo3HaHus — HabnaeHune, nsMepeHume,
MoAennpoBaHue, sKCNepmMMeHT (peasibHbl U MbICIEHHbIN).
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TEMATUYECKOE NJIAHUPOBAHMUE
8 KJ1IACC

Ne HauMmeHoBaHue Konuuyecrtso yacos AnekTpoHHble (undcdpo-
n/n pa3aenoB U TeM Bcero KoHTponbHble | MpakTuueckue Bble) o6pa3oBaTesibHble
TEeMbI nporpamMmboil pa6oTbl pa6oTbl pecypchbl
Paspen 1. NepBoHa4YyaJsibHble XUMUYECKNE NMOHATUSA
1.1 XuMnsa — BaxkHas Bubnnoteka LLOK
obnacTtb ectecTBO- https://m.edsoo.ru/7f41837c
3HaHUS N NpaKTnye- 5 0 2
CKOM AesATeNbHOCTH
yenoBeKa
1.2 BewectBa n XuMn- 15 1 Bubnnoteka LLOK
yeckume peakuum https://m.edsoo0.ru/7f41837c
NToro no pasgeny 20

Paszpen 2. BaxHeuwume npe

ACTaBUTEJIM HEOpPraHNYEeCKHMX BellectTB

2.1 Bo3ayx. Kucnopoga. 6 0 0 Bubnnoteka LIOK
MoHaTmne 06 okcnaax https://m.edsoo.ru/7f41837c
2.2 Boaopoa. lNoHATHE 0 8 1 1 Bubnmnoteka LLOK
KMCAoTax U consax https://m.edsoo.ru/7f41837c
2.3 Boaa. PactBopbl. Bubnnoteka LLOK
MoHsaTMe 06 ocHoBa- 5 0 1 https://m.edsoo.ru/7f41837c
HUAX
2.4 OCHOBHbI€E KJ1acchbl Bunbnmnoteka LLOK
HeopraHnyeckmnx 11 1 1 https://m.edsoo.ru/7f41837c
coeuHEeHUM
MToro no pasgeny 30

Paspen 3. Nepunoanueckuii 3aKoH u Nepuoanueckasa cucteMa XMMUYECKUX 3/1IEMEHTOB
A.N. MeHpeneeBa. CtpoeHne atoMoOB. XMMHUUYecKas cBA3b. OKMCNINTENIbHO-BOCCTAaHOBUTEJIbHbIE

peakuuu

3.1 Mepuoanyeckunii 3a-
KOH U MNepunoanye-
cKasi cucteMa XmMmmn-

Bubnnoteka LLOK
https://m.edsoo.ru/7f41837c

7 0 0
YECKUX 3/1IEMEHTOB
O.W. Menpeneesa.
CtpoeHune atoma
3.2 XuMmnyeckas CBs3b. bubnnoteka LLOK
OKNCNNUTENbHO- 8 1 0 https://m.edsoo.ru/7f41837c
BOCCT@HOBMUTENbHbIE
peakumm
NToro no pasgeny 15 Bubnuoteka LLOK
https://m.edsoo.ru/7f41837c
PesepBHOe BpemMs 5 0 Bubnuoteka LLOK
https://m.edsoo.ru/7f41837c
OBLLEE KOJIMYECTBO YA- 70 4 5

COB NO MNMPOrPAMME
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TEMATUYECKOE NJIAHUPOBAHMUE
9 KJ1IACC

N2 HauMeHoBaHue KonunuyecrtBo yacos dnexkTpoHHble (undpo-
n/n pa3fgenos U TeM Bcero KoHTponbHblie | MpakTuueckue Bble) o6pa3oBaTesibHble
TEeMbI nporpamMmboil pa6oTbl pa6oTbl pecypcsbl
Paspen 1. BewiecrBo 1 XMMUYECKME peaKLuUm
1.1 lMoBTOpeHne u Bubnuoteka LOK
yrnybneHue 3HaHui 5 1 https://m.edsoo.ru/7f41a636
OCHOBHbIX pa3aesios
Kypca 8 knacca
1.2 OCHOBHbIE 3aKOHO- Bubnnoteka LLOK
MEpPHOCTU XUMUYe- 4 https://m.edsoo.ru/7f41a636
CKMUX peakuum
1.3 JnekTponuTnyeckas Bubnuoteka LLOK
anccoumaumsa. Xu- 8 1 1 https://m.edsoo.ru/7f41a636
MUYecKne peakumnm
B pacTtBopax
WToro no pasaeny 17
Pa3zpen 2. Hemetrannbl U UX coeguHEHUA
2.1 Obwasna xapaktepu- Bubnunoteka LIOK
CTUKa XMMUYECKUX 4 1 https://m.edsoo.ru/7f41a636
anemeHToB VIIA-
rpynnel. Fanorexsl
2.2 Obwas xapaktepu- Bubnuoteka LOK
CTUKa XMMUYECKUX https://m.edsoo.ru/7f41a636
anemeHToB VIA- 6
rpynnobl. Cepa n eé
coeAinHeHuns
2.3 Obwas xapakTepu- Bubnuoteka LLOK
CTUKa XMMUYECKNX https://m.edsoo.ru/7f41a636
anemeHToB VA-
7 1
rpynnbl. A30T, doc-
¢dop u nx coegmHe-
HKS
2.4 Obuwasn xapaktepu- Bubnmnoteka LIOK
CTUKa XUMNYECKNX https://m.edsoo.ru/7f41a636
anemeHToB IVA-
8 1 2
rpynnel. Yrnepoa v
KPEMHUIN N NUX CO-
eaviHeHus
NToro no pasgeny 25
Pa3zpen 3. Metannbl X coegmHeHuns
3.1 O6uwwme cBolicTBa 4 bubnnoteka LLOK
MeTassi0B https://m.edsoo.ru/7f41a636
3.2 BaxHenwwne metan- Bubnuoteka LOK
bl U UX cOoeaunHe- 16 1 1 https://m.edsoo.ru/7f41a636
HKS
WToro no pasgeny 20
Pasaen 4. XuMusa m oKpyxamwujasi cpega
4.1 BewecTtBa u marte- Bubnnoteka LIOK
puanbl B XU3HN Ye- 3 https://m.edsoo.ru/7f41a636
noBeka
WToro no pasgeny 3
Pe3epBHOe Bpems 3 BubnuoTteka LOK
https://m.edsoo.ru/7f41a636
OBLLUEE KOJIMYECTBO YA- 68 4 6
COB MO MNPOrPAMME
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MOYPOYHOE NMNJIAHNPOBAHMUE 8 KJIACC

KonunuyectBo yacos Aata
Ne Pa6 AononHutenbHas
Tema vboka aboThbl n3yyeHus
n/n yp Bcero | Kontpo- MpakTn- 8 86 nHdopmMaums
JibHbl€ yeckKkue a
1 2 3 4 5 6 7 8

1 yeTBEpTb

Paspen 1. NMNepBoHavyanbHble XMMHnyeckme noHaTmsa (20 4.)
Tema 1.1. XumMusa — BakHasi 06/1acTb eCTeCTBO3HAaHUSA U N

aKTUUECKOMN AesiTeNnbHOCTU Yyenoseka (5 u.)

1. MpeameT xumMnun. Ponb xmmMun B YuuTb §1. Bbin. NUCbM.
YKM3HW Yenoseka. Tesa 1 BelecTsa 1 06.09 | 06.09 | ynp. 5k 51.

2. [oHATHMe 0 MeToaaxX NO3HaHUA B YuuTb §2. Bbin. NnucbM.
XAMAM 1 06.09 | 06.09 | ypp. 7 §2.

3. MpakTnueckana pa6bora N2 1 MUCbMEHHO BbINOHUTL
«MpaBuna paboTsl B nabopatopuu 1 13.09 | 13.09 ne 1
1 npmémbl obpalueHms ¢ nabopa- : ’

TOpPHbIM 06opyaoBaHnem»

4. YucTtole BewecTtsa U cMecu. Cnoco- Yuutb §4. Bbin. NUCbM.
6bl pasgeneHus cmecemn 1 13.09 | 13.09 | ynp. 3,4 « §4.

5. MpakTnueckasn pa6ora N2 2 MNCbMEHHO BbINONHUTL
«PasfeneHune cMecein» 1 20.09 | 20.09 | np 2

Tema 1.2. BewectBa n xuMmnuyeckme peakumm (15 y.)
. ATOMbI 1 MOJIeKY bl YuuTb §5. Bbin. NUCbM.

6 0 onexy 1 20.09 | 20.00 | /0T 5% B2

7. XnMumyeckmne anemMeHTbl. 3Haku YuuTb §6. Bbin. NUCbM.
(CMMBOJ’IbI) 31eMeHTOB 1 27.09 27.09 ynp. B NPUKPENJIEHHOM

8. [MpocTble 1 cnoXxHble BewecTsa 1 27.09 | 27.09 | MosTopuTb 85

9. ATOMHO-MONEKY/ISIPHOE YyYeHUe 1 04.10 | 04.10 | MoBTOpWTbL §5

10. 3aKOH NOCTOSAHCTBA COCTaBa Be- Yuutb §7, 8.SBb|6n. 67
wecTB. Xummyeckasa dopmyna. nnUCbM. ynp. 5, 6 K 87 1
BaneHTHOCTb aTOMOB XUMUYECKMX 1 04.10 | 04.10 | 3,5k 88
3/1EMEHTOB

11. OTHOCUTEeNbHasA aToOMHasa Macca. MoBTopuUTb §7. BbIN.
OTHOCUTeNbHasi MonekynsipHas 1 11.10 | 11.10 | nuceMm. ynp. 8 k §7.
Macca

12. MaccoBas 401 XMMNYECKOro ane- MoBTopUTbL §7. Bbin.
MeHTa B COeAMHEHUN 1 11.10 | 11.10 | nycem. ynp. 9 K §7.

13. KonunyecTtso Bewectsa. Monb. Mo- Yuutb §18. Bbin.
NsipHas Macca 1 18.10 18.10 nuceM. ynp. 6, 7 K §18

14. dusnyeckme n Xxmummyeckune aene- YunTb §9-11.252|n. 0
HUsA. XuMmnyeckasa peakuus. Mpu- nucbM. ynp. 2, 6 K 89,
3HAKM W YCIOBUS NPOTEKAHUS XU- 1 18.10 | 18.10 | 6« §10, 9, 10 k §11
MUYECKUX peakumm

15. 3aKOH COXpaHeHUsl Macchbl Be- NosTopuTb §10. BbIn.
LWEeCTB. XMMUYECKME ypaBHEHMS. 1 2510 | 25.10 nuceM. ynp. 4, 5 k §10.
M.B. JToMOHOCOB - yYéHbIN- : ’
3HUMKIONEANCT.

16. Knaccudukaumsa xmMnyeckmx pe- MosTopuTb §11. BhiM.
aKuuit (coeamMHeHUs, pasnoxeHus, 1 25.10 | 25.10 | nmcem. ynp. 7, 8 k §11.
3amelleHuns, obmeHa)

2 yeTBepTb

17. BbluncneHuns Konu4ecTsa, Maccobl YuuTb §20. Bbin.
BELLECTBA MO YPaBHEHUAM XUMMYe- 1 08.11 | 08.11 | nucem. ynp. 3, 7 k §20.
CKMUX peakuum

18. 0606u.5eHV|e M cuctemMaTusaums 1 08.11 | 08.11 MosTopuTh §1-11.
3HaHUN

19. KoHTponbHasa pa6ota N21 no He 3agaHo
TeMe «BewecTtBa n xummnyeckue 1 1 15.11 | 15.11
peaxkunm»

20. AHann3 KOHTPOJbHOW paboThl 1 15.11 | 15.11 | He 3apaHo

Paspen 2. BaxkHelline npeacTtaBuTes/IM HeopraHnyeckux sBewecrts (30 u.)
Tema 2.1. Bo3gyx. Kucnopopa. MoHatue 06 okcmpgax (6 4.)

21. Bo3ayx - cMechb rasos. Coctas YuuTb §12, 13. Bbin.
Bo3Ayxa. Kucnopoa — anemMeHT u 1 22.11 | 22.11 | nucem. ynp. 6, 7 k §13
npoctoe Bewlectso. O30H

22. dusnyeckme n XmMuMmMyeckmne cBom- YuuTb §14. Boin.

CTBa Kucnopoaa (peakumm okucrne- 1 2211 | 22.11 nuceM. ynp. 3-5 k §14
Hus1, ropeHmne). NMoHsaTne 06 okcu- ’ !
Aax

23. Cnocobbl nony4yeHns Kucropoga B MoBTopuTb §12-14.

nabopatopun 1 NPOMBbILLIEHHOCTH. 1 2011 | 29.11 MocmoTpeTh BUAEO U

MNpuMeHeHne Knucnopoaa

caenaTtb B TeTpaau
KOHCMEKT MO HUM.
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1 2 3 4 5 6 7 8

24. TennoBon aphekT XMMNYECKOH MoBTopuThL §12-14.
peakunu, NoHATME O TEpMOXUMUMYE- MocmoTpeTh BUAEO MO
CKOM YPaBHEHMM, 3K30- U SHAO0- 1 29.11 | 29.11 | ccbinke v caenaTb B

TeTpaan KOHCMNEKT no
TEPMUYECKMX peakLmnsax M.

25. Tonnueo (HedTb, yroab U MeTaH). MocMoTpeTb BUAEO No
3arpsiaHeHne Bo3ayxa, Cnocobbl CCbIIKE W CAenaTh
ero npegoTepalleHuns 1 06.12 1 06.12 KpaTKWUii KOHCMeKT B

TeETpaaun

26. MpakTnueckasa pa6ora N2 3 no BbINONHUTL MHAVUBMAY-
TeMe «[lony4yeHune n cobmpaHme 1 1 06.12 | 06.12 ajlbHoe 3aAaHne
Kncrnopoaa, UsyyeHue ero
CBOWCTB>»

Tema 2.2. Boaopoa. NoHsaTne o kucnorax m consx (8 u.)

27. Bopopoa - aneMeHT n npoctoe 1 13.12 | 13.12 Yyutb §15. Bbin.
BellecTBo. HaxoxaeHne B npupoae ' ) nucbM. ynp. 1, 2 k §15.

28. dusmyeckmne n XMMmMyeckmne ceom- 1 13.12 | 13.12 MosTopnTb §15. Bhin.
cTBa BoAgopoaa. MpuMeHeHue : ’ nuceM. ynp. 4, 5 k §15.

29. [MoHATME 0 KMCNoTax u consx YyuTb §16, 17. Bbin.

1 20.12 | 20.12 | nucbM. ynp. 2, 4 k §16,
3,4k 817.

30. Cnocobbl nofy4yeHns BoAopoaa B 1 20.12 | 20.12 MosTopuTh §15.
nabopatopuu

31. MpakTnueckasa pa6ora N2 4 no BbINOAHWUTE MHAMBUAY-
TeMme «[lonyyeHune n cobnpaHue 1 1 27.12 | 27.12 | anbHoe 3ajaHne
BOAOPOAA, U3y4YeHNe ero CBONCTB»

2. MonsipHbi 06bEM ra3oB. 3akoH YuuTb §19. Bbin.
3 Algorail,po 0bvewm rasos. 3ako 1 27.12 | 27.12 nVICbM.§yI'Ip. 4-6 k §19
3 yeTBepThb

33. Bbluncnenus obbéma, KonmyecTsa MosToputb §18-20
BeLleCcTBa rasa rno ero u3BecTHOMy 1 10.01 | 10.01
KOJIMYeCcTBY BeLlecTBa WIn 06bEMY

34. BbluncneHns o6éMoB rasos no MoeTopuTb §18-20.
YPaBHEHMIO peakumm Ha ocHoBe 1 10.01 | 10.01 Bbin. nnucbM. ynp. B
3aKOHa 06bEMHbIX OTHOLWEHWI ra- ’ ’ MPpUKpEensIeHHOM
30B davine

Tema 2.3. Boga. PactBopbl. NMoHATHEe 06 ocHoBaHusX (5 4.)

35. dusnyeckne N XMmMmnyeckmne CBom- Yuntb §21. BeIn.
cTBa BoAbl. CoCcTaB OCHOBAHWIA. 1 17.01 | 17.01 | nucbM. ynp. 1-6 K
MNoHATMe 06 nHaAnKaTopax 8§21

36. Bopa kak pactBopuTenb. Hachbl- Yuutb §22. Bbin.
LWeHHble N HeHacblLeHHble pacTBo- 1 17.01 | 17.01 | M1CbM. ynp. 5-7 k
pbl. MaccoBas Aons BelecTBa B 8§22
pacTBope.

37. MpakTnueckasa pa6ora N2 5 no MoBTOpUTL TEMY
Teme <<HRMFOTPBﬂeHMe pacTeopos ¢ 1 1 24.01 | 24.01 «Bopopoa»
onpenenéHHOW MaccoBol Aonen
pacTBOPEHHOrO BeLLECTBa»

38. KoHTponbHas pa6ota N22 no MoBTOpUTL Temy «Kuc-
Teme «Kucnopoa. Bogopoa. Boga» 1 1 24.01 | 24.01 niopop>

. AHanM3 KOHTPOJIbHOM Thbl MoBTopuUTh TEMY «Knc-

39 anu3 KOHTPO/bHO pabo 1 31.01 | 31.01 | 10008 y

Tema 2.4. BewectBa n xuMuyeckume peakuum (11 y.)

40. Okcuabl: cocTas, Knaccudukaums, Yuutb §23. Bbin.
HOMeHKNaTypa 1 31.01 | 31.01 gz;bM. ynp. 1,2, 7k

41. Mony4yeHne U XMMmM4eckne CBoii- MNosTopuTb §23. Bbin.
CTBa KUCNOTHbIX, OCHOBHbIX 1 aM- 1 07.02 | 07.02 | mMvceM. ynp. 5 k §23
doTepHbIX OKCMAOB

42. OcHoBaHuA: cocTas, Knaccuduka- Yunutb §24. Bbin.

LM, HOMeHKIaTypa 1 07.02 | 07.02 nuceM. ynp. 5, 6 K §24

43, Mony4yeHne n XxMMnyeckue cBom- MoBTopUTL §24. Bbin.
CTBaYOCHOBaHMVI 1 14.02 | 14.02 | nycpm. ynp. 4 « §24

44, Kncnotbl: coctas, knaccudunkaums Yuutb §25. Bbin.
HOMEeHKNaTypa ' ® ' 1 14.02 | 14.02 | qycem. ynp. 3, 4 K §25

45, Mony4yeHne n XxmuMmnyeckue cBon- MosTopuTb §25. BbIn.
CTBayKVICHOT 1 21.02 21.02 nucoM. ynp. 7, 8 k §25

46. Conun (cpeaHune): HOMeHKNaTypa, Yuutb §26. Bbin.
Crnocobbl NOyYEHUS!, XUMUYECKUNE 1 21.02 | 21.02 | nmceM. ynp. 4-7 k §26
CBOICTBa

47. MpakTnyeckasn pa6orta N2 6. MosToputh §23-26
PelwweHne akcnepmMMeHTanbHbIX
3apady no TeMe «OCHOBHbIE K/1acChl 1 1 28.02 | 28.02
HeopraHn4yecknx coeamHeHnn»
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48. [eHeTMYecKasn CBA3b Mexay Kiac- Yuuts §27. szm_?; .
CaMu HEeopraHW4eckux coeanHe- 1 28.02 | 28.02 g;;bM. ynp. 2, 3, 6 K
Hu. O6obLeHne n cncTtemaTusa-
LUMS 3HaHWW

49, KoHTponbHas pa6ota N23 no MosTopuTh §23-24.
TeMe «OCHOBHble KlacCbl Heopra- 1 1 06.03 | 06.03
HMYECKMX COeANHEHWNI>»

50. AHann3 KOHTPObHOW paboTbl 1 06.03 | 06.03 | MosTopuTL §25-27.

Paspen 3. Mepuoanueckunii 3akoH u NMepuoanuyeckasa cucteMa xMuMuueckux ssnemeHToB [1.1. Menpeneesa.
CTtpoeHue aToMOB. XMMMyeckas CBA3b. OKMCINTENIbHO-BOCCTaHOBUTE/IbHblE peakuum (15 u.)
Tema 3.1. Nepuoamnueckunii 3akoH m Nepnoamnueckana cucteMa XxmmMmuyeckmx asiemeHTos [1.1. MeHaeneeBa.

CtpoeHue atoma (7 4.)

51. MepBble NoNbITKK KNaccudmnkauymm Yuutb §28. Bbin.
XUMUYECKUX 3N1eMeHTOB. MoHsATHE 0 1 13.03 | 13.03 | nucbm. ynp. 1-4 k §28.
rpynnax CXoAHbIX 3/IEMEHTOB

52. Mepuoanyeckmin 3akoH u Nepuoau- YuuTb §29. Bbin.
yeckas cMctemMa XMMUYecKux sne- 1 13.03 | 13.03 | MucbM. ynp. 4-6 k §29.
MeHTOB [./. MeHgeneeBa

53. Mepuoabl, rpynnbl, NoArpynmnbl 1 20.03 | 20.03 | MosTopuTb §29

54. CtpoeHue atomoB. CocTaB aTOMHbIX YyuTb §30. Bbin.
anep. M3otonbl 1 20.03 | 20.03 | pycpm. ynp. 6, 8 k §30

4 yeTBepTb

55. CTpoeHue 3/1eKTPOHHbIX 06ono4ek YunuTb §31. Bbin.
aToOMOB 31eMeHTOoB lMNepuoamnyeckoi 1 03.04 | 03.04 | nucem. ynp. 4-6 k §31
cuctembl 4.1, MeHpeneesa

56. XapakTepuctmka XxMMmyeckoro YuuTb §32-33. Bbin.

nuceM. ynp. 3-6 k §33
3N1€MEHTa MO ero NOo0XeHMIo B 1 03.04 | 03.04
Mepuoanyeckon cncreme
0.1, MeHpeneesa

57. 3HaueHue lNepuoanyeckoro 3akoHa MosTOpUTL §29, 32.

ANS pasBUTUSA HAYKU U NPaKTUKW.
0.1, MenpeneeB - y4éHbliii, neaa- 1 10.04 | 10.04
ror 1 rpaxxaaHuH
Tema 3.2. XuMunyeckas cBsizb. OKNCNIUTEIbHO-BOCCTAaHOBUTEJ/IbHbIE peakuum (8 u.)

58. dneKTpooTpuLaTeNbHOCTL aTOMOB 1 10.04 | 10.04 CpaenaTb KOHCMeEKT Mo
XMMUYECKMX 3/1IEMEHTOB Teme ypoka

59. MoOHHag xuMuyeckas CBs3b 1 17.04 | 17.04

60. KoBaneHTHas nonsipHas xmMunye- 1 17.04 | 17.04
cKas cBsi3b

61. KoBaneHTHas HenonsipHaa XxmMuye- 1 24.04 | 24.04
cKas cBsi3b

62. CTeneHb OKMUCNeHus 1 24.04 | 24.04

63. OkucnuTenbHo- 1 08.05 | 08.05
BOCCTAHOBMUTE/IbHbIE peakummn

64. KoHTponbHasa pa6ota N24 no
Teme «CTpoeHune aToMa. XuMuye- 1 1 08.05 | 08.05
CcKas CBs3b>»

65. AHanM3 KOHTPoJIbHOM paboThl 1 15.05 | 15.05

66. Pe3epBHbIN ypoK. 060694eHV|e 7 1 15.05 | 15.05
cucTeMaTmsaunsa 3HaHun

67. Pe3epBHbIV ypoK. O6o69.leHme " 1 22.05 | 22.05
cucTeMaTmsauns 3HaHun

68. Pe3epBHbIV ypoK. O6o69.leHme " 1 22.05 | 22.05
cucTeMaTmsauns 3HaHun

69. Pe3epBHbIN ypoK. O6o694eHV|e " 29.05 | 29.05
cucTeMaTmsauns 3HaHun

70. Pe3epBHbIN ypoK. O6o694eHV|e " 29.05 | 29.05
cucTeMaTmsauns 3HaHun

OBLUEE KONMMYECTBO YACOB MO MPO- 68 a

rPAMME
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MOYPOYHOE NMNJIAHNPOBAHMUE 9 KJIACC

Konuuyecrso yacos [ara
:i Tema ypoka KOHTPO:EGOTH n3ynEHna AononHutenbHas
n Bcero TPONL- MpakTn- 9a 96 nHdopmaumsa

Hble yeckue

1 2 3 4 5 6 7 8

1 yeTBEpTH

Paspen 1. BewecrBo n xuMmnueckue peakumm (17 4.)
Tema 1.1. NoBTOpeHue u yrnyb6seHne 3HaHUW OCHOBHbIX pa3aenioB Kypca 8 kjiacca (5 u.)

1. Mepuoanyecknin 3akoH. MNepuoanye- MoBTOPUTL yUeEBHbIN
cKasi cMcTeMa XMMUYECKUX 3/IEMEHTOB 1 05.09 | 05.09 | Matepuan no §28-33
0.1, MeHaeneesa (yuebHuk 8 knacca).

2. 3aKOHOMEPHOCTU B U3MEHEHUN BbINOIHUTL MUCbMEHHO
CBOWCTB XMMWUYECKUX 3/1EMEHTOB nep- 1 05.09 | 05.09 | 833.N21,7,9 (yue6-
BbIX TPEX NEpUOAOB HUK 8 Kknacca).

3. Knaccudukaumsa n HomeHknaTtypa MosTOpPUTL ngeggblzﬁe
HeopraHnyeckux BeLLecTs. Buabl maTepuan no -26 1
XMMUYECKOi CBSI3U W TUMbI KpUCTaN- 1 12.09 | 12.09 i;iZa()YquSHMK 8
INYeCKnX peLuéTok

4. KoHTponbHas pa6ora N21 no teme He 3apaHo
«[oBTOpeHue n yrnybneHune 3HaHuin 1 1 12.09 | 12.09
OCHOBHbIX pasfenoB Kypca 8 knacca»

5. AHaNM3 KOHTPOJbHOM paboThl 1 19.09 | 19.09 | He 3agaHo

Tema 1.2. OCHOBHbI€ 3aKOHOMEPHOCTU XMMMUYECKUX peakumi (4 4.)

© e e e |1 10,09 [ 10.09 [Ty T 5 e

7. MoHsATME O CKOPOCTU XMMUYECKOW YunTb §3. Bbin. nuceM.
peakuun. TIOHATUE O FOMOrEHHbIX U 1 26.09 | 26.09 | ynp. 3, 4K §3
reTeporeHHbIX peakumsax

8. [MoHATHME 0 XMMWUYECKOM paBHOBECUU. MNosTopuTb §2.
dakTopbl, B/INSIOLIME Ha CKOPOCTb 1 26.09 | 26.09
XMMUYECKOM peakunn 1 nonoxeHue
XMMWUYECKOro paBHoOBeCUs

9. OKNCUTENBbHO-BOCCTAaHOBUTENbHbIE MoBTOpWUTL §2. Bbin.
peakumm 1 03.10 | 03.10 | nucbM. ynp. B Npu-

KpenaeHHoOM (aiine.
Tema 1.3. dneKkTpoauTnyeckasa auccoumauma. XmmMmyeckue peakumm B pacteopax (8 u.)

10. | Teopus aN1eKTPONUTUYECKON AUCCO- YunTb §4, 5. Bbin.
umMaunun. CunbHble 1 cnabble anek- 1 03.10 | 03.10 | nwncem. ynp. 7, 8 k 84,
TPOAWTHI 6, 8 K §5.

11. | NoHHble ypaBHEeHMS peakumi Yuntb §5 (cTp.32-34).

1 10.10 | 10.10 | Bbin. nucbM. ynp. B
NpUKp. 3agaHnn

12. | XuMnyeckme cBOWCTBa KMUCAOT U OC- YunTb §6, 7. Bbin.
HOBaHWI1 B CBETE NMpeacTaBieHnli 06 1 10.10 | 10.10 | nwcbMm. ynp. 4-6 K §6,
3NEKTPONNTUYECKOM AUCCoLMaLmm 4, 5K §7.

13. | XnMumueckmne cBOMCTBa CONEN B CBETE Yuutb §8, 9. Bbin.
npeacrasneHnn o6 anekTponuTuye- 1 17.10 | 17.10 nuceM. ynp. 5 k 88, 4,
CcKoit anccoumaumm, MoHsTUe o rua- . . 5k 8§9.
ponunse cosnen

14. | NpakTnueckas pa6ora N2 1. «Pe- Bbin. nucbM. MP1,
LIeHMEe 3KCNepuMeHTanbHbIX 3a4auy» 1 1 17.10 | 17.10 | gapuant 1 (c1p. 52).

15. | KonTponbHasa pa6ota N22 no teme He 3agaHo
«2neKTponuTuyeckas auccoumaums. 1 1 24.10 | 24.10
XUMMyecKme peakumn B pacTBopax»

16. | AHanun3 KOHTPOSbHOW paboThbl 1 24.10 | 24.10 | He 3apgaHo

2 yeTBepThb
17. Smﬁmo6u_teHme 1 cucTeMaTusaums 3Ha- 1 07.11 | 07.11 MosTopuTbL §1-9
Paszpen 2. Hemetannbl n ux coegnHeHmns (25 u.)
Tema 2.1. O6wan xapakKTepucTtuka xmMmuyeckux anemeHToB VIIA-rpynnbi. FanoreHsl (4 4.)

18. | Obwas xapakKTepucT1Ka rajoreHos. Yuntb §10, 11, 12.
XnMUYeckne CBOWCTBa Ha npuMepe 1 07.11 | 07.11 | Bbin. nucebm. ynp. 2, 3,
xnopa 6 Kk§l1

19. | Xnoposogopoa. ConsiHast KUcnoTa, Yuuntb §12. Bbin.
XMMUYECKMe CBOICTBA, NoNyyYeHue, 1 14.11 | 14.11 | mvceM. ynp. 3,7, 8 K
npUMeHeHne §12

20. | NMpakTnyeckasn pa6orta N2 2 no MUCbMEHHO BbIMOMHUTD
TeMe «lonyyeHne CoNsSHON KNCIOThI, 1 1 14.11 | 14.11 | NP2
M3y4yeHue eé CBOUCTB»

21. | BbluMcneHmnsa no ypaBHEHUSM XUMU- YyuTb MaTepuan npe-
YeCKUX peakLunil, ecnn oavH U3 pea- 1 21.11 | 21.11 | 3€HTaum. Bbin. nucem.

reHToB AaH B n3bbITke

ynp. B NPUKPENSIEHHOM

danne
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1

| 2

| 3

| 4

5

| 6 | 7 | 8

Tema 2.2. O6was xapaKTepucTuka XxmuMudyeckmnx anemeHToB VIA-rpynnbl. Cepa n eé coeguHeHus (6 4.)

22. | Ob6lwasa xapaKTepuCTMKa 3/1EMEHTOB 1 2111 | 21.11 Yuntb §13 (cTp.73).
VIA-rpynnbl ) )

23. | AnnoTponHbie Moandukaunm cepsol. YunTb §13 u BbIMN.
HaxoxaeHue cepbl U eé coeanHeHuni 1 28.11 | 28.11 nuceM. ynp. 5 k §13.
B Npupoae. XMMMyeckme CBOMCTBa ’ '
cepbl

24. | CepoBopopos, CTpoeHue, pusmnye- 1 28.11 | 28.11 YunTb §14 v BbIN.
CKME M XMMUYEeCKMe CBONCTBA ) ) n1cbM. ynp. 4 k §14.

25. | Okcuabl cepbl. CepHas kucnoTta, du- Yuntb §15. Bbin.
3N4EeCKNE N XMMUYEeCKne CBONCTBA, 1 05.12 | 05.12 glilng- ynp. 2, 3,6k
npuMeHeHue

26. | XMMnyeckme peakuuum, nexaiwime B MoBTopuUTb §15. Bbin.
OCHOBE MPOMbILWNEHHOro crnocoba nuceM. ynp. 7-11 K
NONyYeHUs CEPHON KUCAOTbl. XUMKU- 1 05.12 | 05.12 | 81>
yeckoe 3arpsisHeHue OKpyXatoLlen
cpefibl COEANHEHNAMU Cepbl

27. | BbluMcneHne MaccoBol 40NN BbiXxo4a 1 1212 | 12.12 BoinosHuts nHausnay-
NpoAyKTa peakuunu anbHOe 3ajaHune

Tema 2.3. O6Wan xapakTepucTtmka XmMmyeckux anemeHTos VA-rpynnbl. A3ot, chocchop n nx coeamHeHms

(7 u.)

28. | Obwas xapakTepucTMKa 31eMeHTOB Yuutb §16. Bbin.
VA-rpynnbl. A30T, pacnpocTpaHeHue 1 12.12 | 12.12 nuceM. ynp. 3, 4 K §16
B Npupoae, pmnsmyeckne n xmMmuye- ’ '

CKMe CBOWMCTBA

29. | AMMMaK, ero dumsnyeckmne n xmMmmye- Yuntb §17. Bbin.
CKMe CBOWCTBa, NoJlyyeHne u npume- 1 19.12 | 19.12 | nucbMm. ynp. 3-4 k §17
HeHue

30. | NpakTnyeckasn pa6ota N2 3 no BbINOMHWTL MHAWBMUAY-
Teme «lonyyeHne amMmmnaka, nsyde- 1 1 19.12 | 19.12 | anbHoe 3ajaHne
HVe ero CBOMCTB»

31. | A30THas kucnoTa, eé dpusmyeckme n 1 26.12 | 26.12 YunTb §18. Bein. ynp.
XUMUYECKME CBONCTBA ) ) 2,3k §18.

32. | Wcnonb3oBaHne HATpaATOB W Conel MoBTopuTb §18. Bbin.
aMMOHU1SA B KayecTBe MUHepasbHbIX nmceM. ynp. 5, 6 k
yaobpeHnin. XumMmmnyeckoe 3arpssHe- 1 26.12 | 26.12 | 818
HMe OKpYy>Kalollen cpeabl CoOeanHEHN-

MK asoTa
3 yeTBepTb

33. | ®ocdop. Okena docdopa (V) n doc- Yuutb §19. Bbin.
dopHast knucnota, bUsnYecKue n xXu- nuceM. ynp. 4-6 k §19
MUyeckue CBOWMCTBA, nony4yeHue. Uc-
nonb3oBaHne dochaToB B KayecTse 1 09.01 | 09.01
MUHEepanbHbIX yA06peHuin. 3arpsisHe-

HWe NpUpPoAHON cpeabl docdatamm
Tema 2.4. O6an xapaKTepucTuKka XMMUYecKkux anemeHToB IVA-rpynnbl.
Yrnepoa U KpeMHUA U nx coeguHeHus (8 u.)

34. | Yrnepopa, pacnpocTpaHeHue B nNpupo- MosTopuTb §20. BbIn.
ae, dusnyeckme n XMMmyeckmne CBown- 1 09.01 | 09.01 | MMceMm. ynp. 7 k §20
CTBa

35. | Okcuabl yrnepoaa, ux dusnyeckue m Yuntb §21. sz|n3;
XUMUYECKMe CBONCTBA. DKOMornye- nucbM. ynp. 2, 3 K
CKMe NpobreMbl, CBSA3aHHbIE C OKCU- 1 16.01 | 16.01 | s21.

Aom yrnepoga (1V)

36. | YronbHas KucnoTa n eé conu 1 16.01 | 16.01 :MO(I;&I;FSIDMTb §21. Bbin.

. ynp. 6-8 K §21.

37. | NpakTnueckas pa6ora N2 4 no MoBTOPUTL TEMY «YT-
Teme «llony4yeHue yrnekmcnioro rasa. 1 1 23.01 | 23.01 nepoa»
KauecTtBeHHas peakums Ha kapboHaT- ’ !

NOH>»

38. | MNepBoHayanbHble NOHATUA 06 OpraHu- Yuntb §22-23. BbIn.
YeCKMX BeLLecTBax Kak 0 COeANHEHMUSAX 1 23.01 | 23.01 2”3””;‘&2"' 6 Kk §22,
yrnepoza , 7K .

. | KpeMHun n er MHEHUS Yuntb §24, 25. Bbin.
3 pe ero coedune 1 30.01 30.01 nMCbM.§ynp. 3-5k §24
40. | NMpakTnueckan pa6ora N2 5, Pe- MosTopUTb TeMy «He-

weHne 3KCI'IepuVIMEHTaJ'IbeIX 3aj4ay no 1 1 30.01 30.01 MeTanibl>
TeMe «BaxkHeWlwme HeMeTan bl U ux
coefvHeHUa»

41. | KoHTponbHaa pa6ora N23 no teme MoBTOpUTL TeMy «A30T
«BaxHelmne HemMeTan bl U UX co- 1 1 06.02 | 06.02 | ¥ docdop»
eAVHEHNs»

42. | AHanu3 KOHTPONbHOM paboTbl 1 06.02 | 06.02 MoBTOPUTL TEMY «YT-

Nepoa U KpEMHUN»
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1 2 [ 3 ] 4 | 5 | 6 | 7 8
Pazpnen 3. Metannbl u nx coeguHerus (20 y.)
Tema 3.1. O6wme cBoicTBa MeTannoB (4 4.)
43. | Obwas xapaKTepUCcTMka XMMMYeCKux YunTb §28. Bbin.
3/1EMEHTOB — MeTannoB. MeTannmye- nuceM. ynp. 6, 7 k §28
CKas CBA3b M MeTannyeckas Kpu- 1 13.02 | 13.02
ctannuyeckas pewértka. dmsunyeckne
CBOICTBa MeTa 0B
44. | XuMnyeckune CBOMCTBA METANOB. Yuntb §29. Bbin.
DNEeKTPOXMMUYECKNIA pSa Hanpsixe- 1 13.02 | 13.02 | mMceMm. ynp. 7-10 k
HUIA MeTannoB §29
45. | O6wme cnocobbl Nony4yeHnss MeTas- YunTb §36. Bhin.
nos. Cnnassl. 4 20.02 | 20.02 | pycom. ynp. 3-6 K §36
46. | MNMoHATME O KOPPO3UU METaNoB 1 20.02 | 20.02 y‘-IZTb §35F.) B:II;. 635
MUCbM. ynp. 4-0 K
Tema 3.2. BaxkHelwime MeTansbl U X coeanHeHus (16 u.)
47. | WenoyHble MeTansbl 1 27.02 | 27.02 ;’:21;.53'3:[;.51!:!'2530
48. | OKcuabl U rTMAPOKCUALI HATpUS U Ka- Yuntb §30. Bbin.
nmsa P P 1 27.02 27.02 nuceM. ynp. 4-5 k §30
49. | Weno4yHo3eMenbHble MeTanbl - Yuntb §31. Bbin.
KanbUW N MarHui 1 05.03 | 05.03 | nycom. ynp. 5-6 k §31
50. | BaxHenwmne coeamHeHUs Kanbums 1 05.03 | 05.03 MoBTopuTb §31. Bbin.
' ' nuceM. ynp. 8 K §31
- mn 28-31.
51. S:V?6mewe M cucTemMaTusaums 3Ha 1 12.03 | 12.03 0BTOpUTL §28-3
52. | XéctkocTb BOAbl 1 cnocobbl eé Yuntb §32. Bbin.
yCTpaHeHus 1 12.03 12.03 nuceM. ynp. 4-6 k §32.
53. | AlOMUHUI 1 19.03 | 19.03 | Yuutb §33.
54. | AMdoTepHble CBOICTBa OKcMaa U rMa- MoBTOpUTbL §33. BbIn.
pokcuaa 1 19.03 | 19.03 | npcom. yrp. 6, 7 k §33
4 yeTBepTb
55. | Xene3o Yuutb §34. Bbin.
1 02.04 | 02.04 | [, com. yip. 2 k §34
56. | Okcmabl, rMAPOKCUAbBI U COMN Xerne- MoeTopuTb §34. Bbin.
3a (II) n xene3a (III) 1 02.04 | 02.04 ggaM. ynp. 4, 6, 7 k
- n 28-36
57. Sfﬁo6u.|,eHme M cucTemMaTmsaums 3Ha 1 09.04 | 09.04 0BTOPUTDL §
58. | MpakTnueckasa pa6ora N2 6. Pewe- BbINONHWTL MUCbMEHHO
ne
HME 3KCNepUMEHTaNbHbIX 33434 No 1 1 09.04 | 09.04
TeMe «BaxxHerwme meTannbl n nx
coevHEeHUa»
59. | BbluncneHns No ypaBHEHUAM XUMUYe-
CKMX peakuuil, ecnum oauH 13 pearex- 1 16.04 | 16.04
TOB COAEPXMUT MPUMECH.
60. | BbluncneHns MaccoBon A0AM BbIXoAa 1 16.04 | 16.04
npoayKTa peakuum
61. | KoHTponbHasa pa6orta N24 no Teme
«BaxxHenwune MeTanabl n nx coeau- 1 1 23.04 | 23.04
HeHus»
62. | AHanun3 KOHTpoabHOW paboThbl 1 23.04 | 23.04
Paspen 4. Xumua n okpyrxxarouwas cpepa (3 4.)
Tema 4.1. BewecrBa u MaTtepuasbl B XXU3HU yenoseka (3 4.)
63. BeLLleCT?a M MaTepuanbl B Nosce- 1 07.05 | 07.05
AHEBHOW XM3HW YenoBeka
64. Xmﬁmqecme 3arps3HeHune oKpyxato- 1 07.05 | 07.05
Len cpeabl
65. | Ponb xvMun B peleHnn akonormye- 1 14.05 | 14.05
CKMX nNpobnem
66. | Pe3epBHbIli YpOK. O696u4eHV|e M cu- 1 14.05 | 14.05
cTeMaTusaumnsa 3HaHui
67. | Pe3epBHbIli YpOK. O696u4eHV|e M cu- 1 21.05 | 21.05
cTeMaTusaumnsa 3HaHui
68. | Pe3epBHbIl YpOK. O696u4eHV|e M cu- 1 21.05 | 21.05
cTeMaTusaumnsa 3HaHui
OBLLUEE KONMMYECTBO YACOB MO MPO- 68 a 7

TPAMME
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YYHEBHO-METOANYECKOE OBECNEYEHVE OBPA30BATEJIbHOIO NMPOLIECCA

OBA3ATEJIbHbIE YYHEBHbLIE MATEPUAJIbI A1 YYEHUKA

e Xumus, 8 knacc / NabpuensiH O.C., OctpoymoB W.I'., CnagkoB C.A. - MockBa : AKUuMOHepHoe 06-
wecTBo «M3pnaTenbCcTBO «lpocBeLleHme».

e Xumuns, 9 knacc / fabpuensaH O.C., OctpoymoB W.T., CnagkoB C.A. - MockBa : AKuMOHepHoe 06-
LecTso «M3paTtenbcTBO «MpocBeLleHme».,

e EpeMunH, B.B. Xumusa : 8-9-e knaccol : 3agadHuk : yyebHoe nocobue / B.B. EpemunH, A.A. [po3-

poB. — Mocksa : NpoceBeweHune, 2022. - 318, [2] c. : wn.

METOOAUYECKUE MATEPUAJbI ANA YYUTENA
Xumus. NMpumepHas paboyas nporpamma n metogmyeckne pekomeHgaumun. YMK lMabpuensHa O.C. n

ap. 8-9 knaccobl.

LNDPPOBbIE OBPA3OBATEJ1IbHbIE PECYPCbl N PECYPCbl CETU UHTEPHET

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

Poccuinckas anekTpoHHas wkona https://resh.edu.ru/subject/29/

https://www.youtube.com/@mektep online himiya
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