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MNOACHUTEJBbHASA 3AIINCKA
[IporpaMMa mo XMMUU Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHWs COCTaBJI€HA HAa OCHOBE TPeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOM

00pa30BaTeNnpHON MPOrpaMMBI OCHOBHOTO 00mero odpazoBanwms, npeacraBiceHHbix B PI'OC OO0, a Taxxke Ha OCHOBe (enepanbHOU paboueit
MPOrpaMMbl BOCHHUTAHUS M C y4ETOM KOHIICTIIHMU TpEnojiaBaHus y4eOHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX OopraHu3auusx Poccuiickoit
®Oenepanun. Pabouas mporpamma cocTaBiIeHa Ha OCHOBE CIICTYIOIIUX JOKYMEHTOB:

- ®enepanbHbiid 3aK0H Ne 273-D3 ot 29.12.2012 «O6 obpazoBanuu B Poccutickoii denepamum.

- [Ipukaza MunucrepctBa npocsemnieHus: PO No287 ot 31 mas 2021 r «O06 yrBepxkaeHnu (heaepaibHOro rocyAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJIapTa OCHOBHOT'O OOIIET0 00pa3oBaHuUs»,
-IIpukaza MunucrepctBa npocemeHus: Poccuiickoit @enepannu Ne 568 ot 18.07.2022 “O BHeceHnH U3MEHEHUI B (heqiepaabHblid TOCy1apCTBEHHbBIN
o0pa3oBaTeNbHbIN CTaHAapPT OCHOBHOTO 001ero oopaszosanus’ (3aperucrpuponan 17.08.2022 Ne 69675)

-IIpukaza MunucrepcTBa npocemnieHus Poccuiickoit @enepanuu ot 18.05.2023 Ne 370 “O06 yTBep)kaeHUH (enepaibHON 00pa3oBaTeIbHON
MIPOrpaMMbl OCHOBHOTO 00111er0 00pazoBanus’ (3apeructpupoBan 12.07.2023)

- Tlopsimok opraHu3ayy U OCyIIeCTBICHUS 00pa30BaTEIbHON AEITEIBHOCTH 10 OCHOBHBIM 0011€00pa30BaTeIbHBIM IPOTrpaMMaM — 00pa3oBaTeIbHBIM
MporpaMMaM HavaabHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero ooImero oopa3oBaHus, yTBEPKICHHBINA TpukazoM MuHoopHayku Poccuu ot
22.03.2021 Ne 115.

- [locranoBnenue ['naBHoro canurapHoro Bpaya P® ot 28 centsops 2020 Ne28 « OO0 yrBepxkaeHnn CaHUTapHO-3IHUIEMUOIOTHYECKUMU TIPaBUIIaMH U
HopMatuBamu CII 2.4.3648-20»

- [locranoBnenue ['maBHOro rocyaapctBeHHoro canutapaoro spaya P® ot 28.01.2021 Ne 2 «O0 yTBep:kieHun caHUTapHbIX npaBui U HopMm CAnlIuH
1.2.3685-21 «I'urneHnueckue HOpMaTUBBI U TPEOOBAaHUS K 00ecIieueHUI0 0€30aCHOCTH U O€3BPETHOCTH I YeJIoBeKa (PaKTOPOB CpeIbl OOUTAHUSD.

- IIpuxaz3 Munnpocsemenuss Poccun or 20 mas 2020 roma Ne254 «O6 yrBepkaeHHM (eAepalbHOrO IMepedHs y4YeOHHKOB, JOMYIIEHHBIX K
MCMOJIb30BAHUIO MPH PeaTH3alMK UMEIOLNX IOCY1apCTBEHHYIO aKKpEIUTAIIMI0 00pa30BaTEeNIbHBIX IPOrpaMM HauyalbHOT0 00IIero, OCHOBHOT'O OOIIEro,
CpeAHero o01ero o0pazoBaHus OPraHU3ALUSAME, OCYILECTBIIIOIMMH 00pa30BaTEIIbHYIO AESATEIbHOCTDY;

- mpuka3 Munnpocsemenus Poccun ot 23 gexaOpst 2020 roga Ne766 «O BHeceHUM U3MEHEHMH B (eiepalibHbIi IlepeueHb YUeOHUKOB JIOMYIIEHHBIX K
MCIOJIb30BAaHUIO IIPU PEeATU3alMi UMEIOIINX FOCYAAPCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeIbHbIX MPOrPaMM HauyajabHOTO OOIIEro, OCHOBHOI'O OOIIIETO,
cpeaHero o0Iero o0pa3oBaHMs OPraHU3ALUSMH, OCYIIECTBISIONIMMH 0Opa30BATENbHYIO JNESATEIbHOCTh, YTBEPXKIEHHBIN NpuKazoM MUHHMCTEpCTBA
npocsemenus: Poccuiickoit @enepammu ot 20 mast 2020 roga Ne254»;

- OcHOBHOI 00pa3oBaTenbHON MporpaMMbl ocHOBHOro obmiero obpazoBanuss MbOY «Kynynaunckas COLL Ne3» yTBepxaeHHOH NpUKa3oM

nupekropa ot 30.08.2023 Ne 119;
-IIporpammsl Bocniutanusgs MBOY «Kynyununckast COL Ne3»



- YcraBa MyHUIIMTIATBHOTO OIO/DKETHOTO 00IeoOpa3zoBaTelibHOTO yupexkaeHus «KymyHauHCKas cpemssisi oOmieoOpa3zoBaTenbHas mkona Ne 3y
Kynynnunckoro paiioHa AJTaliCKOro Kpasi, yTBEPKIEHHOIO NPHKAa30M KOMHUTETa MO OOpa3oBaHMIO M JellaM MOJIOAEKH aIMUHUCTpALUU
Kynynaunckoro pailoHa Antaiickoro kpas.

HEJIX N3YYEHUS YYEBHOI'O ITIPEAMETA «XUMMUSI»

IIporpamma o xuMuu pazpaboTaHa ¢ LEJIbIO OKa3aHUsI METOJMYECKOW NOMOILM YYUTEIO B CO3AaHNU pabodel IporpaMMsl 110 yueOHOMY
peIMETY.

[Tporpamma o XuMuu Ja€T MpeaCTaBICHHUE O LEJAX, 0OLIel cTpaTernu 00y4eHus, BOCHUTAHUSA U Pa3BUTHs 00yUaroIUXCsl CpeICTBAMU
y4eOHOr0 MpeMeTa, yCTaHaBIMBAET 00s3aTeIbHOE IPEIMETHOE COJIepKaHue, IIPeyCMaTpUBAET paclpejelICHHe ero 1o KjiaccaM U
CTPYKTYpUPOBAHUE 110 pa3jiejaM U TeMaM IPOrpaMMbl [0 XMMUH, OIPEENSeT KOJTMYECTBEHHbIE U KAUEeCTBEHHBIE XapaKTEPUCTUKU COJIEPIKAHMS,
PEKOMEHIYEeMYIO TIOCIIEIOBATEIBHOCTD N3YUEHHSI XUMHHU C YIETOM
MEXITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOTro Ipoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaromuxcs, onpeienser
BO3MOXKHOCTH IIPEAMETa IS pean3ann TpeOOBaHUH K pe3ybTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeNbHOM
IIpOrpaMMbl Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, a Takke TpeOOBaHUH K pe3ysbTaTaM 00y4eHHsI XMMUU Ha YPOBHE Iiefieil u3ydeHus
IpeaMeTa ¥ OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIILHOM JIESITEIbHOCTH 00yYaOIErocs 10 OCBOCHUIO YI€OHOTO COACPIKAHUSL.

3HaHUE XUMHHU CIIY’)KUT OCHOBOH JUIsl YOpMUPOBAHMSI MUPOBO33pPEHUS 00YUarOIErocs, ero NpeACcTaBlIeHui 0 MaTepuaIbHOM €IUHCTBE
MUpAa, BAKHYIO POJIb UTPAIOT POPMHUPYEMBbIE XUMHUEH MPEICTABICHHUS O B3aMMOIIPEBPALICHUSX SHEPTHH U 00 3BOJIIOIUHU BEIIECTB B IPUPO/IE, O
MyTAX peleHus 7100anbHbIX IPo0IeM YCTOMUMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIIEBOM U HKOJIOTHYECKOM
0€30MMacHOCTH, TPOOIIEM 3/IPaBOOXPAHEHUSI.

N3yyenue xumuu:

CTIOCOOCTBYET pean3alliii BO3MOKHOCTEH [Tl CAaMOPa3BUTHS M POPMHUPOBAHUS KYJIbTYPHI IMYHOCTH, €€ 00IIe 1 (PyHKIIMOHAIEHOW TPAaMOTHOCTH;
BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00yUaroIuXcsl, HAaBBIKOB UX CAMOCTOSITEIIbHON Y4eOHO! JeATeIbHOCTH,
HKCIIEPUMEHTATBHBIX M HCCIIEA0BATEILCKAX YMEHNUH, HEOOXOJMMBIX KaK B ITOBCETHEBHOM JKMU3HU, TaK U B MPO()ECCHOHAIBHON AEATEITBHOCTH;
3HaKOMHT €O CHEeIM(PUKOI HayYHOTO MBIIIEHHS], 3aKJIaIbIBA€T OCHOBBI IIEIOCTHOTO B3TJIs1/1a HA €AMHCTBO IPUPO/IBI M YeNIOBEKa, SBISETCS
OTBETCTBEHHBIM ATAIIOM B (DOPMUPOBAHUH €CTECTBEHHOHAYYHOIH IPaMOTHOCTH 00YYAIOIINXCS; CITOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO
OTHOIIEHMS K €CTECTBEHHO-HAYUYHBIM 3HaHUSAM, K IPUPO/JIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B HKOJIOTMUECKOE 00pa30BaHUE 00yJarOLIIXCS.
JlaHHBIC HaMpaBJICHUS B 00YYEHUN XUMHH 00ECTICUUBAIOTCS CIIEIIM(PHUKON coepKaHusl y4eOHOTO IPpeMeTa, KOTOPBIN SBISIETCS TIearOTHIeCKH
alanTHPOBAHHBIM OTpa)keHUEM 0a30BOM HayKH XMMHMHU Ha ONPEACIEHHOM dTare e€ pa3BUuTHsL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 001IIeTO 00pa30BaHUsI OPHEHTUPOBAH Ha OCBOCHHE 00YJAFOIIUMUCS CUCTEMBI ITEPBOHAYATBHBIX TIOHSATHHA
XMMHHU, OCHOB HEOPraHMUYECKOW XUMUHU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHSATHIH OPraHU4YeCKON XUMUH.

CtpykTypa conepkaHust IpOrpaMMbI 10 XUMHUH ¢(hOPMUPOBAHA HA OCHOBE CHCTEMHOT0 T01X0/1a K e€ n3ydeHuto. CoaepkaHne CKIAbIBACTCS U3
CHCTEMbI TIOHATHI 0 XUMHUYECKOM 3JIEMEHTE M BELIECTBE M CUCTEMbI MMOHATHIA O XMMUYECKOH peaKIiy.

O0e 3TH CHCTEMBI CTPYKTYPHO OpPTraHW30BaHBI MO IPUHITUITY ITOCIIEAOBATEILHOTO Pa3BUTHS 3HAHUI HAa OCHOBE TEOPETUUECKUX MPEICTABICHHUHA



Pa3HOIO YpOBHS:

ATOMHOMOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

Ilepuonnueckoro 3akona JI.1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

YUEHUS O CTPOEHUU aTOMa U XUMUYECKOM CBS3H;

HpeACTaBICHUN 00 3JIEKTPOJUTUUECKON AUCCOLUAIMH BEIIECTB B pACTBOPAX.
Teopernueckue 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE SMITMPHUYECKH MOJIYYEHHBIX U OCMBICJICHHBIX (PaKTOB, pPa3BUBAIOTCS TOCIEIOBATEIHFHO OT
OJTHOT'O YPOBHS K APYIOMY, BBINOJIHAA QYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U
BO3MO>KHOCTEHN MPAKTUYECKOT0 IPUMEHEHUS U MTOJIyYE€HUS U3Y4aeMbIX BELIECTB.

OcBoeHue MporpamMmbl 0 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO IPEJCTABICHUS O XUMUYECKON COCTABIIAIONIEH HAyYHOH KapTUHBI MUpa B

JIOTUKE €€ CUCTEMHOM MPUPO/bl, IEHHOCTHOTO OTHOUIEHMS K HAYYHOMY 3HAHHMIO U METO/1aM [TO3HAHUS B HAYKE.
W3yuenne XMMHUH IPOUCXOJUT C MPUBJICUEHUEM 3HAHUN U3 paHee N3yUYeHHBIX yUeOHbIX MpeameToB: «Okpyxaroimuil Mmup», «buonorus. 5—7
kiaccb» u «Dusuka. 7 kimace». [Ipu n3ydeHnn XuMHUH TPOUCXOIUT (POpMUpPOBAHKE 3HAHUI OCHOB XUMUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTHUECKON JEATEIbHOCTH YEJI0BEKA U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYpbI. 3a/1aua yueOHOTo MpeaMeTa COCTOUT
B (DOPMHUPOBAHNUN CHCTEMBI XUMUYECKHUX 3HAHUHN — BXKHEHIINX (DaKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKUX MTOJIOKEHHH, JOCTYIHBIX 0000IIeHNI
MHUPOBO33PEHUYECKOI0 XapaKTepa, sI3bIKa HayKH, B IPUOOIIEHNU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3yYEHUHU BEIECTB U XMMUYECKUX peakluil, B
(bopMHpPOBAHUY M PAa3BUTHH MTO3HABATEIBHBIX YMEHUH U MX IPUMEHEHUH B YU€OHO-TIO3HABATEIILHOW U Y4eOHO-MCCIIeI0BATEIbCKON AEATEIBHOCTH,
OCBOEHMH IpaBUII O€30M1aCHOr0 OOpaIlleHuUs C BELIECTBAMU B IOBCEIHEBHON KU3HH.
[Ipu u3yyeHnr XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus Ba)KHOE 3HaUCHHE MPUOOPENN Takue 11eu, Kak: (popMHupoBaHUe
MHTEJUIEKTYaJIbHO Pa3BUTOM JTMYHOCTH, FTOTOBOM K CAMOOOPa30BaHHIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO PEILICHUH, CIOCOOHOM
a/1alTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM YKU3HU; HAIIPaBICHHOCTh 00YUYEHMsI Ha CUCTEMATUYECKOe MPUOOIIEHNE 00yJaromxcs K
CaMOCTOSITENIbHON TIO3HABATENIbHON JE€ATEIbHOCTH, HAYYHBIM METO/1aM MO3HAHUS, (POPMHUPYIOLIUM MOTHUBALIMIO M pa3BUTHE CIOCOOHOCTEH K XUMUH;
obecrieueHre yCIOBUM, CIIOCOOCTBYIOMIMX MPUOOPETEHNIO 00YUYAIOIIUMHUCS OIBITa Pa3HOOOPA3HON JAEATEIHLHOCTH, IO3HAHKS H CAMOIIO3HAHUS,
KJIFOUEBBIX HaBBIKOB
(KJTHOYEBBIX KOMITETEHIIUH ), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE JUIsl pa3JIMYHbIX BUJOB AEATEIbHOCTH; (hOpMHUpOBaHHE 001IEH (PYHKIIMOHATBHON U
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH, B TOM YHCJI€ YMEHUI OOBACHATH U OLIEHUBATD SIBJICHUS OKPYXKAIOIIEr0 MUPA, UCIIOJIb3Ys 3HAHUS U OIBIT,
MIOJIyYE€HHBIE [TPU U3YYEHUH XUMUH, IPUMEHATh UX IIPU PELIEHUU IPpOoOJieM B IOBCETHEBHOM KU3HU U TPYIOBOU I€ATEIbHOCTH; (POPMUPOBAHUE Y
00yyarouxcsi TYyMaHUCTUYECKUX OTHOUIEHUH, TOHUMaHUs IEHHOCTH XUMHUYECKUX 3HAHUH JUIsl BBIPAOOTKU HKOJIOTHYECKH 11eJ1IECO00pa3HOTOo
MIOBEJICHUS B OBITY M TPYJOBOM IEATETLHOCTH B LENISAX COXPAHEHUS CBOETO 3/10pPOBbS M OKPY)KAIOIIEH MPUPOTHON Cpe/ibl; pa3BUTHE MOTHBALIUHU K
00y4eHHI0, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS OOIIEUEI0BEYECKUX 1IEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOQHIIS U HAPABICHHOCTU AaJbHEHUIIEro 00yueHHs.
OOb111ee 4nciIo 4YacoB, peKOMEHJOBaHHbIX JUIsl U3y4eHHs] XuMuu, — 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 68 yacos (2
yaca B HEJCITIO).
Jjig KaXKJ0ro Kiiacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE€ MOKET ObITh MCIIOIb30BAaHO YYaCTHHUKAMU 00pa30BaTeIbHOrO Mpoliecca



B LeJsIX (DOPMHUPOBAHMS BApUATUBHOM COCTABIISIIONICH CO/Iep:KaHUs KOHKpETHOU paboueli mporpaMmMmel. [Ipu aTom o0si3arenbHas (MHBapuaHTHAs!)
4acTh COAEPIKaHUS MPEIMETa, yCTAaHOBJICHHAs IPUMEPHOM paboueil mporpaMMoii, U BpeMsi, OTBOJIUMOE Ha e€ U3y4eHHUe, TOIHKHBI ObITh COXPAaHEHbI
MIOJIHOCTBIO.
Cpoxk peanu3zauum Padoueii yuedHoi nporpamMmmsl ol roja 2022-2023.

®opMbl, METOAbI U TEXHOJOTHN 00yYeHUS:

1. UHIUBUIYAIbHBIC;

2. TpyINIIOBbIE;

3. MTHIUBUAYaATBHO-TPYIIIOBHIE;

4. GpoHTAIBHEIC;

5. IPaKTUKYMBI.

Metoanl:

[To ucroynukam nHGoOpMaIUU

1. cnoBecHsble

2. HarJIsiAHBIC

3. IPaKTUYECKUM.

[1o ypoBHSIM ITO3HABATEIBHOU EATEIBHOCTH

1. mpoOaeMHBII

2. UccieI0BaTeNbCKUM

3. OOBSICHUTENBHO-WIITFOCTPATUBHBIH

4. YaCTUYHO-TIOMCKOBBIH.

Texnonornu o0yyenus:

1. mpobieMHast TEXHOJIOTHS

2. TeXHOJOTHsl JU(PPepeHIIMPOBAHHOTO 00yUEHUS

3. INYHOCTHO-OPUEHTHPOBAHHAS TEXHOJIOTHSI.

4. ITpoeKTHBIE TEXHOJIOTUU

Buabl u popmbl KOHTpOJIA:

TEKYIIUI KOHTPOJIb: TPAKTUIECKHE U CaMOCTOSTEbHBIE Pa0OTHI,

TEMAaTUYECKUI KOHTPOJIb: KOHTPOJIbHBIE PA0OTHI, KaK B TPAJAULMOHHON, TaK U B TECTOBOM (OopMax.

COAEP)XAHUME YYEBHOTI'O ITPEJIMETA
8 KIIACC
[IepBonauanbHbie XMMUYecKUe TOHATHS [IpeaMer xumuu. Posib XMMUHK B )KM3HU YeJIOBEKA. XMMUS B CUCTEME HayK. Tena u
BeniecTBa. GU3nUecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BenlecTB. [loHsATHE 0 MeTO1axX TO3HAHUS B XUMUU. YHCThIE BEIIECTBA U CMECH.



CriocoOsl pa3zeneHusi cMeceil. ATOMBI M MOJIEKYJIbl. XUMUYECKUE 371eMeHThl. CUMBOJIBI XUMUYECKUX 31€MEHTOB. [IpocThie U ClloKHbIE BEleCTRa.
ATOMHO-MOJIEKYJISIPHOE yueHHe. XuMuuecKkas popmynina. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JI€MEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEUIECTB.
OtHocuTenbHas atToMHast Mmacca. OTHOCUTENIbHAsA MOJIEKYIISIpHAst Macca. MaccoBasi 107151 XMMUYECKOT0 3JIEMEHTa B coeauHeHnu. KomnuectBo
BeniecTBa. Monb. Momnsipaast Mmacca. B3auMocBsI3b KOJIMYECTBA, MAcChl M YHCIIA CTPYKTYPHBIX €IMHUIL BeulecTBa. Pacuérel mo Gpopmynam
XUMHUYECKUX coeTMHEeHUI. DU3ndeckrne 1 XUMUYECKUE SBJICHN. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH COXPAHEHUS MacChl BEILIECTB.
Xumunueckue ypaBHeHus. Kiaccudukanus XuMU4eCKUX peakiuii (COeAMHEHUs, Pa3IoKeHus, 3aMEIICHUs, OOMEHa).
Xumuueckuti s3xcnepumenm:

3HaKOMCTBO C XUMHYECKON TOCYI01, MpaBMiIaMu paboThl B TabopaTopuu U npuémamu oOpaleHus ¢ 1abopaTopHbIM 000PYAOBaHUEM,
U3YYEHUE U onucaHue GU3NYECKUX CBOWCTB 00pa3I[0B HEOPraHUUYECKHUX BEIIECTB, HAOM01eHnEe HU3UUECKUX
(nnaBieHUE BOCKA, TastHUE JIbJa, paCTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOH/IEHCAIUs BOJbl) U XUMUYECKUX (TOpEHUE CBEYH, IPOKATIMBAHUE
MEIHOU MPOBOJIOKU, B3aUMOCHCTBHE Mela C KUCIOTOM) SIBIIEHUH, HAOIIOICHHUE U ONKMCAaHUE PU3HAKOB
MIPOTEKAHUs XMMHUECKHUX peaklnil (pa3iioxKeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI € XJIOpUAOM Oapus, paszioxkeHnue ruapokcua meau (1)
IIpU HarpeBaHUHU, B3aUMOJICHCTBUE Kele3a ¢ pacTBopoM conu menu (1), uydenue crnoco6oB pasaenenus cMecei (¢ MOMOIIbI0 MarHUTa,
¢buIbTpOBaHME, BRIAPUBAHUE, TUCTUILIAINS, XpoMaTorpadus), MpoBeAeHNE OYHCTKHA TOBAPSHHOM COJIN, HAOIOACHNE U OTIMCAHUE PE3YIbTATOB
MIPOBEJICHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3[JaHUE MOJIeNiel MOJIEKYI (IIapOCTEPKHEBBIX).
Baskueiilue npeacTraBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucnopoa — anemMeHT u mpoctoe BeecTBo. Haxoxaenue kuciopoia B mpupojie, Gpu3ndeckue u
XUMHUecKHe cBoiicTBa (peakiuu ropenns). Oxcuapl. [Ipumenenue kucinopoaa. CriocoOsl MosydeHus: KUCI0po/ia B 1adopaTopuu U
npoMmbliIeHHOCTH. KpyroBopot kucinoposa B npupojae. O30H —auioTpornHas MoaAu(UKaLus KUCIopoa.

TemoBoit 3 (pekT XuMUUECKON peaKIK, TEPMOXUMHUECKUE YPABHEHUS, DK30M 3H0TEPMUUECKHE PeaKkui. TOMINBO: Yrojib U METaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHE TapHUKOBOI0 3P QeKTa, pa3pylieHne 030HOBOro cios. Bomopo — anemeHT u npocroe BemecTBo. Haxoxnenue
BOJIOpPOJIa B MPUPOJE, pU3NUecKre U XMMUUYECKHE CBOMCTBA, IPUMEHEHNE, c1ocoObl nomydeHust. Kucnotsl u conu. MonspHsblii 00bEM razos.
Pacuétel no xumnueckum ypaBHeHusM. Ousndeckre cBoicTBa BoAbl. Bona kak pactBopurens. PactBopsl. HackiieHHbIE 1 HEHACHIIIICHHBIE
pacTtBopbl. PacTBOpUMOCTH BeleCTB B BoJie. MaccoBas 10151 BelleCTBa B pacTBope. XUMUYECKUe cBoicTBa BoAbl. OcHOBaHuUs. Poib pacTBOpOB B
MIPUPOJIE U B )KU3HU uenoBeka. KpyroBopot Bojbl B pupoe. 3arps3HeHne NPUPOAHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BoJ. Knaccudukarus
Heopranuueckux coeauHeHuit. Oxcupl. Kimaccudukamms okCuI0B: cojieo0pa3yrolire (OCHOBHBIC, KUCIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpaszyromntue. Homenknatypa okcunoB. dusnueckne u xuMudeckue cBorcTBa okcuaoB. [lonyuenne okcunoB. OcnoBanus. Kimaccudukarms
OCHOBaHMU: WEIOUH U HEPACTBOPUMBIE OCHOBaHMS. HOMeHKaTypa ocHoBaHU. DU3nueckrne U XUMHYECKUE CBOMCTBA OCHOBaHuM. [lomyuenne
ocHoBanuii. Kucnorel. Knaccudukamnus kucinot. Homenknarypa kucinot. u3ndeckne 1 XUMUYECKUE CBOWCTBA KUCIIOT. PsiT akTHBHOCTH METAJJIOB
H.H. bekerosa. [lomydyenue kuciuor.

Conu. Homenkunarypa coneil. @uznueckue U xuMudeckue cpoicta coseil. [lomydyenue coneit. I'eneTuueckast cBsi3b MEX1y KilaccaMu
HEOPraHUYECKUX COCAUHECHUM.



XUMUYECKUH SKCIIEPUMEHT: KaYeCTBEHHOE OTNpeIeTICHUE COAepkKaHMsI KUCIOPOa B BO3/IyXe, MOJIyYeHne, coOupaHue, paclio3HaBaHUe U
M3yueHHE CBOMCTB KUCIIOPO/1a, HAOIIOICHHE B3aMMO/ICHCTBHSI BELIECTB C KMCIOPOIOM U YCIIOBHSI BOSHUKHOBEHHUS U MPEKPALICHUS TOPCHUS
(moxapa), o3HaKOMJIEHHE ¢ 00pa3laMu OKCHJIOB U ONMCaHUE UX CBOMCTB, MOJIyYeHHE, COOMpaHne, paclioO3HAaBaHUE U U3YUYEHHE CBOMCTB BOJIOPOIa
(ropenue), B3aumo/ieiicTBue Bogopoaa ¢ okcuaom menu (I11) (Bo3M0KHO UCTIONB30BaHUE BHICOMATEPUAIIOB), HAOMIOACHHE 00pa3I[0B BEIIESCTB
KOJIMYECTBOM 1 MOJIb, HCCIeI0BaHNE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3JIMYHON PACTBOPUMOCTBIO, TPUTOTOBJICHHE PACTBOPOB C
onpeeaéHHON MacCOBOM J10JIel pacCTBOPEHHOIO BEILIECTBA, B3aUMOJICHCTBUE BOJIbI C METAJIaMU (HATPUEM U KaJbI[EM) (BO3MOKHO
UCIIOJIb30BaHUE BUEOMATEPHUAIIOB), UCCIIEIOBaHHE 00pa31l0B HEOPTaHUYECKUX BEIECTB PA3IMYHbBIX KJIACCOB, HAOIIOACHUE U3MEHEHUS OKPACKU
MHJMKAaTOPOB B paCTBOpAxX KUCIIOT U LIEJIOUE, u3yueHue B3auMoaenctusa okcuaa meau (1I) ¢ pactBopoM cepHOI KUCIOTBL, KUCIOT ¢ METaJlJIaMH,
peakLuil HeUTpanu3aluu, MoIy4YeHue HEpaCTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJJHOTO METallla JPYTrUM U3 pacTBOpA COJIM, pELICHUE
9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHelne Ki1acchl HEOPraHMUYECKUX COETUHEHUI.

Ilepuoouueckuti 3axon u I[lepuoduyeckas cucmema xumuueckux snemenmos /[. M. Menoeneesa. Cmpoenue amomos. Xumuueckas cea3v.
OxucaumenvbHO80CCMAHO8UMENbHBLE PEaKYUU
[IepBbie NONMBITKY KIACCH(PUKAIIUU XUMUYECKUX AIEMEHTOB. [[oHATHE O TpyNImaxcXoHbIX 3JIEMEHTOB (I1I€JI0YHbIE U I1eJI0YHO3EMENIbHBIE METaIIbI,
raJIOTeHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPBIE 00pa3yroT aM(OTepHBIE OKCUABI M THIPOKCUab!. [leprnoanyecknii 3akoH. [lepuonnueckas
cucrema xummuueckux snemeHToB [[.M. Menaeneesa. KopoTkonepuonnas u anmuHHorneproHas ¢opmsl [leproandeckoil CHCTEMBl XUMHUECKUX
anemenToB J.W. Menneneea. [lepuozast u rpymmbl. @u3nyecKuil CMbICI MOPSAKOBOIO HOMEpPA, HOMEPOB MEPHOa U rpyHibl AieMeHTa. CTpoeHue
atoMoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHue 3NIeKTPOHHBIX 000I09eK aTOMOB MepBbIX 20 XMMUUYECKUX 3JIEMEHTOB
[Tepunonnueckoii cucremsl .M. MeHneneeBa. XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTA 0 €ro noJioxkeHuto B [lepnoanueckoii cucreme J[.M.
MenpeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS pailyca aTOMOB XMMUYECKUX JIEMEHTOB, METAJUINYECKUX U HEMETAININYECKUX CBOMCTB I10 TPYIIIaM U
nepuoaam. T3HadeHue [leproauyeckoro 3akoHa u [lepuoandeckoilt CUCTEMbI XUMUUYECKHUX SJIEMEHTOB U Pa3BUTHS HAyKu, U npakTuku. .M.
MenieneeB — yu€HbIi U rpaXJaHUH. XUMHUYecKast cBs3b. KoBasleHTHas (MOMIApHAst U HETOJIApHAs) CBSI3b. DJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
anemMeHTOB. MloHHas CBs3b.
Crenensp okucienus. OKUCINTENbHO-BOCCTAHOBUTENBHBIE peakliny. [Ipornieccsl okucienns u BoccTaHOBIIEHNA. OKUCIUTENN U BOCCTAHOBUTEIH.
XHUMUYECKUH IKCIIEPUMEHT:

u3yyeHre o0pas3IoB BEIIECTB METAIJIOB U HEMETAIIJIOB, B3aUMOJICHCTBHE THPOKCHU/IA IIMHKA C pACTBOPAMHU KUCIIOT U I1IeJI04eld, TPOBEJCHNUE
OTIBITOB, MJUTFOCTPUPYIOLINX IPUMEPBI OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue,
pPEeaKINK Pa3I0KEHHUs, COCTUHCHHUS ).

MexnpenmeTHsle cBsi3u Peann3zanus MEXIPEAMETHBIX CBA3EH NPU U3yUYEHUU XUMHUU B 8 KJIACCE OCYILECTBISAETCS YE€PE3 UCTIOIb30BAHUE KAK
OOIINX €CTECTBEHHOHAYYHBIX MOHATUM, TaK U MOHATHH, SBJISIOMNXCS CHCTEMHBIMU JUIS OTAETIbHBIX MPEAMETOB €CTECTBEHHOHAYYHOTO 1IHUKIIA.
OOu1re ecTecTBEHHOHAYYHbIE MTOHATHSA: HAYy4YHbIH (DakT, TUIIOoTE3a, TEOPHS, 3aKOH,
aHaJlu3, CUHTE3, KJIaccu(uKaIus, nepuoJu4HOCTb, Ha0II0IeHNE, SKCIIEPUMEHT, MOJIEIIMPOBAHHE, U3MEPEHHE, MOJIENb, ABileHre. Du3uKa: MaTepus,
aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU], U30TOIBI,

PaZnoaKTUBHOCTh, MOJIEKYJIA, ANEKTPUUECKUH 3apsijl, BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, I'a3, (PU3NUYECKHe BETUYHHBI,



eAMHUIIBI K3MEPEHUsI, KOCMOC, TUTaHeThl, 3BE3/1b1, ComHile. buonorus: ¢porocunres, npixanue, ouocdepa. I'eorpadus: atmocdepa, ruapocdepa,
MUHEpaJbl, TOPHBIE MOPO/IbI, MOJIE3HBIE UCKOIIAEMbI€, TOTUIUBO, BOAHBIE PECYPCHI.
9 KJIACC
BeniecTBo 1 XxuMHYeCcKasi peaKius
[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux sneMenToB .M. Menneneea. CTpoeHrne aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAIHS, KIS U UX COCAUHECHUI
B COOTBETCTBUH C MOJIOKEHHEM 3JIEMEHTOB B [leprnoauueckoil cucteMe U CTpOCHHEM UX aTOMOB.
CrtpoeHue BelecTBa: BUIbl XUMUUECKOHN CBSI3U. THUIBI KPUCTATUTMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAIIINYECKOM
PEUIETKU ¥ BUJIa XUMUYECKOHN CBSI3U.
Knaccudukanusa u HOMEHKIaTypa HEOPraHUYECKUX BELIECTB. XUMUYECKHE CBOICTBA BEIIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHMYEeCKHUX
COCAMHEHMH, TCHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.
Krnaccudukanusa XuMHUECKUX peaklui 10 pa3IuYHbIM MpU3HAKaM (110 YHUCITY U COCTaBY YYaCTBYIOLIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY A (deKTy,
10 U3MCHECHHIO CTETICHEH OKHCIICHUSI XUMUYECKUX AJIEMEHTOB, 10 OOPATUMOCTH, 110 YYaCTHIO KaTaJn3aTopa). DK30- U JHIOTCPMHUICCKHIE PEaKIInH,
TEPMOXHUMHUYECKUE YPABHEHHUSI.
[TonsiTue 0 ckOpocTH XUMHUYECKOU peakiuu. [loHsTrue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [loHaTHe 0 TOMOTeHHBIX U
reTeporeHHbIxX peakuusx. [lonstue o katanuze. [loHsITHE O XUMUYECKOM paBHOBECHH.
DakTopHl, BAUSIONINE HA CKOPOCTh XUMHUECKOW PEAKIIMH U MOJI0KEHNE XUMHUYECKOTO PaBHOBECHS.
OKHCIUTENEHO-BOCCTAHOBUTENIHHBIC PEAKIINU, FJICKTPOHHBINA OalaHC OKUCIUTEIbHO-BOCCTAHOBUTEIHHOU peakii. CoCTaBIeHUE YpaBHEHUN
OKHCITUTEIbHOBOCCTAHOBUTEIIBHBIX PEAKIINI C UCIIOIB30BAaHUEM METO/Ia JIEKTPOHHOTO OaaHca.
Teopust >NEKTPOTUTHUESCKON TUCCOIUAIIMN. DIEKTPOJIUTHI U HEXJIEKTPOIUTHI. KaTrOHbI, aHHOHBI. MeXaHU3M JUCCOIHAINH BEIIECTB C Pa3IMUHBIMU
BHJIaMH1 XUMUUYECKOU cBsi3u. Crenenp nuccornuanuu. CHIIbHBIC U CIa0bIe SJIEKTPOTHUTHI.
Peaxiiuu nonHoro oOMeHa. Y ciioBHs MpOTEKAHUS peaKIuii HOHHOTO OOMEHa, MOJTHBIC U COKpaIIEHHbIC MOHHBIC YpaBHEHUs peakiuii. CBocTBa
KHCIIOT, OCHOBAHUH U COJIEH B CBETE MPECTABICHUN 00 AIIEKTPOTUTHIECKON Arccornuanmn. KauecTBeHHbIE
peakiuu Ha HOHBI. [loHsTHE O THAPOIM3E COJEH.

XUMHYECKUN IKCIIEPUMEHT:
03HAKOMIICHHE C MOJENSIMU KPUCTAITMYECKUX PEIIETOK HEOPTaHUIECKHX BEIIECTB — METAJUIOB M HEMETAJUIOB (TpaduTa U aamasa), CII0KHBIX BEIIECTB
(x;mopuia HaTpHs), UCCIISOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN PEeaKIIuu OT BO3JICHCTBUS
pa3IUYHBIX (DAKTOPOB, UCCIICIOBAHNE IIEKTPOTIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECcCa JUCCOMHAIIUN KUCIIOT, MIeJouei U coliel (BO3ZMOXKHO
WCIIOJI30BaHUE BHUJIE0 MAaTEPHAIIOB), TPOBEICHUE OMBITOB, MIUTIOCTPUPYIOIINUX MPU3HAKK MPOTEKAHUSI peaKIuii HOHHOTO oOMeHa (oOpa3oBaHue
ocaJika, BBIJIEJIEHUE Ta3a, 00pa30BaHUE BOJIbI), OTIBITOB, MJLTFOCTPUPYIOMIUX TIPUMEPHI OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX PEaKiuii (ropeHue,
PeaKINy Pa3IoKEHUsI, COCTUHEHHS ), PACIIO3HABAHNE HEOPTAHNYECKUX BEIIECTB C TTOMOIIBI0 KAYECTBEHHBIX PEAKIIM Ha HOHBI, PEIICHUE



HKCHEPUMEHTAIBHBIX 3a71a4.
HemeTtaibl U X cOeTHHEHUS

OOmiast xapakTepucTiKa ranoreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEepHbIe CTeNeHn okucaeHus. CTpoeHne u pusndeckre CBOWCTBA MPOCTHIX
BELIECTB — I'AJIOT€HOB. XMMHUYECKUE CBOMCTBA HA IPUMEPE XJIopa (B3aUMOJEHCTBUE C METaJlJIaMi, HEMETAJUIaMH, 111eJI04aMu). XJI0pOBOJOPOLI.
ComnsiHast KMCIIOTa, XMMUYECKUE CBOMCTBA, II0JIyYE€HUE, IpUMEHeHue. [[eficTBre X10pa U XJIOpPOBOAOPOa Ha OpraHu3M 4ejoBeka. Baxuelimue
XJIOPU/IbI ¥ UX HaxokAeHue B npupose. O0mas xapakrepucTuka 3eMeHToB VIA-rpynmnsl. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE CTEIICHH
okucnenus. Ctpoenue u pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIA M CEPbl. AJIIOTPONTHBIE MOAU(DHUKAIINN KUCIOPOJIA U CEPHI.
Xumuueckue cBoiicTBa cepbl. CepoBOIOpOA, CTpOEHUE, PU3NUECKHE U XUMUUECKHUE CBOMCTBA. OKCH/IBI CEphl KaK MPEJCTABUTENN KUCIOTHBIX
okcuoB. CepHas KUCIIOTA, GU3NYECKUE U XUMUUYECKUE CBOMCTBA (0011e KaK MpeICTaBUTENs Kilacca KMCIIOT U crieuduueckue). XUMUYeCKHUe
peaKIMy, Jiexallie B OCHOBE ITPOMBILIIEHHOI0 Croco0a rnoytyueHus cepHoil kucnotsl. [lpumenenne cepHoit kucinotsl. Con cepHON KUCIIOTHI,
KadyecTBEHHasl peakiys Ha cynbdar-uoH. HaxoxeHue cepbl 1 e€ coeqMHeHn B Ipupoae. XMMHUYECKOE 3arpsi3HEHUE OKpY KaroIiel cpeibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOXKAU, 3arpsI3HEHHE BO34yXa U BOAOEMOB), CIIOCOOBI €ro MPeA0TBPALICHHUS.

OOw1ast xapakTepucTHKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHble CTENIEHH OKUCIIEHUs. A30T, pacCIpOCTpaHEHHE B
npupoje, puzndeckue U XumMuueckue cpoiictsa. Kpyropopor azora B npupoze. AMMUax, ero (pu3n4eckue u

XMMUYECKHE CBOWCTBA, ITOJydyeHHe U npuMeHenue. Con aMMOHMS, UX (PU3NYEeCKUe U XUMUYECKHEe CBOMCTBA, NpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHUSI.

A30THas KHCJIOTa, e€ noyyuyeHue, Gpu3ndeckue 1 XMMUYecKre CBoMcTBa (001Ie Kak MpeACcTaBUTeNs Kilacca KUCIOT U crenuduyeckue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaUe€CTBE MUHEPAIbHBIX yI00peHuil. XuMHUECKOe 3arpsi3HeHUe

OKpY>KaroIe cpesibl COeIMHEHUSMHU a30Ta (KUCIOTHBIE JOXK/IHU, 3arpsi3HEHNE BO3/lyXa, MOUBbI U BOJI0EMOB). Docdop, amoTponHble MOAU(PUKALIUN
dbocdopa, pusnueckune u xumuueckue cpoiictpa. Oxcun docdopa (V) u pocdhopHas kuciora, GU3NIECKUE U XUMUYECKHUE CBONCTBA, TTOJIyYCHHE.
Hcnonb3oBanue GpochaToB B KaUECTBE MUHEPAIbHBIX yIOOPEHUH.

O6mas xapakrepuctuka 31emMeHToB IV A- rpynnsl. OCOOEHHOCTH CTPOEHHE aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. YTIEpOo, alIOTPOIHbIE
MoU(UKAIMH, pacIpOCTpaHEHHUE B IPUPOE, (PHU3NUECKHUE U XUMUYECKUE CBOWCTBA. A1copOIusl.
Kpyrosoport yrieposa B nmpupoje. OKcupl yriaepoja, ux Gu3ndeckue 1 XMMUYecKHe CBOMCTBA, eHiCTBHE Ha KUBbIE OPraHU3MBbI, IOJIy4e€HHE U
IpUMEHEHHE. DKOJIOTHYECKUe MpoOIeMbl, CBI3aHHBIE C OKCHIOM yriepoja (IV), runoresa riao6anbHOro NOTEIUIEHHs KIIMMaTa, HapHUKOBBIN 3 (eKT.
VYrospHas KUCIIOTa U €€ CONU, NX (PU3NUECKHe U XUMUYECKHe CBOMCTBA, MoylyueHue U mpuMeHeHne. KauecTBeHHas peakius Ha KapOOHATHOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJICHHOCTH M CETLCKOM XO3SIHCTBE.

[lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriiepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TJIMLEPHH,
YKCyCHasl KUciioTa). [IpupoiHble HCTOUHUKH YTeBOIOPOAOB (Yroiib, MPUPOJHBIN ra3, HEPTh), MPOAYKTHI UX NepepaboTku (OeH3HUH), X POJb B OBITY U
MpOMBIIIIEHHOCTH. [IoHATHE 0 OMOJIOrMYecKH BaKHBIX BELIECTBAX: KHUPaX, OesKax, yriieBoJax — U UX POJIM B *KU3HU yeroBeka. MaTepuaabHOe



€AVHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COCUHEHUN.

Kpemnuuid, ero ¢pu3ndeckne 1 XUMHUECKUE CBOICTBA, MOIydeHUe U npuMeHeHne. CoequHeHnst KpeMHus B mpupoe. O0mmue npeacTaBieHus 00 OKCuae
kpemHus (IV) u kpeMHueBoi kuciore. CHIIMKaThl, UX UCIOIb30BAaHUE B OBITY, B IPOMBIIIJIEHHOCTH.

Baxmuelimme cTpouTenbHbIE MaTepHalibl: KEpaMUKa, CTEKII0, IIEMEHT, OETOH, jkene300eToH. [Ipodaembl 6€30macHOro NCIOIB30BAHUS CTPOUTEIBHBIX
MaTepHaJIOB B [IOBCEHEBHOM KU3HHU.

Xumuueckuii 5KCnepumenm:

n3yueHre o0pas3ioB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, POBEJCHUE KAUECTBEHHBIX PEAKIUi Ha XJIOPHI-UOHBI U HAOII01eHNEe
MPU3HAKOB X MPOTEKAHUS, OMBITHI, OTPAXKAIOIINE (PU3MUECKUE U XUMUYECKHE CBOWCTBA FAJIOTEHOB U

UX COCIUHEHUH (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB), O3HAKOMIIEHHE C 00pa3iaMy XJIOPUI0B (IaJOr€HUI0B), O3HAKOMIIEHHE ¢ 00pazliaMu
cephl U €€ COeJMHEHUAMU (BO3MOYKHO UCIIOJIb30BaHUE BUIEOMATEPHAIIOB), HAOIIOIEHHE ITpoliecca

o0yIJIMBaHUs caxapa MoJ1 AeHCTBUEM KOHIICHTPUPOBAHHONW CEPHON KHCIIOTHI, U3y4€HUE XUMUYECKUX CBOICTB pa30aBIeHHOMN CepHOM KMCIIOTHI,
IIPOBE/ICHUE KaueCTBEHHOM peakiMy Ha cyib(haT-uoH U HaOIroieHue MTpU3HaKa €€ MPOTEeKaHusl, 03HAKOMJICHHE

¢ (uznueckumu cBoiicTBamMu a3ota, hocdopa u UX CoeAUHEHHUH (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3laMu a30THBIX U POCHOPHBIX
yaoOpeHui, noyiyyeHue, cooupatue, paclio3HaBaHUE U U3y4yeHHE CBOWCTB aMMHUaKa, POBEICHUE KaUeCTBEHHBIX peaKk1il Ha MIOH aMMOHHUS U pocdart-
VOH U M3y4Y€HHUE NPU3HAKOB UX MPOTEKaHUs, B3aUMO/IeHICTBHE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C Me/IbIO (BO3MOYKHO UCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), U3YUEHUE MOJETIeH KpUCTAIUINYECKUX PELIETOK anmasa, rpadura, GpysiepeHa, 03HaKOMIICHHE ¢ IPOLIECCOM aJIcopOLuu
PacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MTPOTUBOra3a, MojiyueHue, CoOMpaHue, paclio3HaBaHue U U3y4yeHHe CBOMCTB
YTJIEKHUCIIOTO Ta3a, MPOBe/IeHHE KaYeCTBEHHBIX PeakIMii Ha KapOOHAT U CUJIMKAT-UOHbBI M N3y4eHHE TPU3HAKOB UX MPOTEKAHUs, O3HAKOMIIEHHE C
MPOAYKLIMEHW CUIIMKATHOW IPOMBIIIJIEHHOCTH, PELICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «Bakueimue

HEMETAJUIBI U UX COCTUHEHUSD.

MeTaJuuibl M UX COCAMHEHUS

OO01as XxapakTepuCcTUKa XUMUYECKHUX AJIEMEHTOB — METAJIJIOB HAa OCHOBAaHUU UX MMOJI0XKeHU B [leproanueckoit cucreMe XuMHueckux snemeHTos J1.1.
MenpeneeBa u ctpoeHns aToMoB. CTpoeHue MeTaioB. MeTanueckas CBsI3b M METaJUIMYECKast

KpUCTAJITINYECKasl peléTka. DIeKTPOXUMUUECKHUH psij HanpskeHU MeTaiioB. du3nueckue U XUMUYecKue cBoicTBa MeTayioB. O0mue crnocoosl
norydeHust MetauioB. [ToHATHE 0 KOPPO3UM METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3ur. CIuTaBsl

(ctanb, YyryH, JOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IpoMblIlIeHHOCTH. [l]enounsie MeTasuibl: nojoxxenue B [lepuonnyeckoii cucreme
xuMH4YecKux 31eMeHToB .M. MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOKJICHUE B IPUPOJE.

duznyeckne U XMMHUYECKHUE CBOICTBA (Ha puMepe HaTpus U Kanus). OKCUAbI U TUAPOKCUIBI HATpUS U Kamus. [[puMeHeHe menoYHbIX METalioB U
nx coennHeHni. [llenoyHo3emenbHbIe METAIIBI MAarHUM M KaJbLUW: 1onoxeHue B [lepuonnueckoi

cucreMe Xumudeckux 3eMeHToB J[.1. MenneneeBa, cTpoeHe UX aTOMOB, HAX0XAeHUE B Tpupoae. Ousnyeckne u XMMUYECKHE CBOKMCTBA MATHUS U
KaJblMs. BaxkHelmume coeinHeHUs KambIus (OKCHI, THAPOKCH, coiu). JKECTKOCTD BO/IBI U CIIOCOOHI €€



ycTpaHeHusl. AJIFOMUHUMN: nTosiokeHue B [leproauueckoii cucreme xumuueckux aneMeHnToB J[.M. MenaeneeBa, cTpoeHre aToMa, HaX0X/ACHNE B
npupoje. Pu3nuecKue U XMMUYECKHE CBOUCTBA aTlOMUHNA. AM(OTEpHBIE CBOWCTBA OKCHIA U TUAPOKCHIA

amomunus. JKene3o: nonoxxenue B [lepuoanueckon cucreme xumuueckux 3semMeHToB .M. MenzaeneeBa, cTpoeHHE aTOMa, HAXOKJICHUE B IIPUPOJIE.
dusnueckre U XUMUUECKHE CBOMCTBA xxele3a. OKCubl, rupokcuabl U conu xenesa (11) u sxenesa (III),

HX COCTaB, CBOMCTBA U MOJy4YECHHE.

Xumuueckuti IKCnepumeHnm.

O3HAaKOMJICHHE ¢ 00pa3IiaMy METaJJIOB U CIUIABOB, UX (DU3MYECKHMH CBOWCTBAMH, U3YUYEHHUE PE3yIbTATOB KOPPO3UN METAILIIOB (BO3MOXKHO
MCIIOJIb30BaHNE BUICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCUIA KAJIBIIUS U HATPUS C BOJOW (BO3MOKHO UCTIOJIH30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHUE CBOMCTB 'KECTKON BOJIbI, POLIECCAa TOPEHMSI JKEle3a B KUCIOPOe (BOZMOKHO UCIOIb30BaHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MIPOTEKAHMUS KaY€CTBEHHBIX PEaKIUi HAa MOHBI (MarHus, KajabIus, ATFIOMUHUA, [IMHKA, xene3a (1) u sxenesa (I11), mequ (1), Habmronenue u
OMHUCaHUE MPOLECCOB OKPAIIMBAHUS IJIAMEHA MOHAMU HATPHS, KIS U KaJblKsa (BO3MOXKHO MCIIOJb30BaHUE BUIEOMATEPHAIIOB), UCCIICIOBAHKE
aM(}OTEpHBIX CBOMCTB I'MAPOKCH]Ia ATFOMUHMS M TUIPOKCHUIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «Baxuenime MeTauibl U UX
COCJIUHECHHUSI.

XuMus M OKpyxkamoLas cpeaa

BemectBa u Matepuansl B MOBCEIHEBHOM KU3HU YelioBeKa. bezonacHoe Mcnoib30BaHME BEUIECTB M XMMUYECKUX peakiuii B ObiTy. [lepBas momors
MIPU XUMUYECKHUX 0KOTaxX U OTpaBIEHUAX. XUMUYECKOEe 3arpsi3HEHUE OKpY Karoleit cpepl (mpeaenbHas JOMyCcTUMasi KOHIIEHTPAIHsI BEIECTB (Janee —
[TJK). Ponp XxuMuu B pelieHHH SKOJIOTHYECKUX MTPOOIIeM.

Xumuueckuu dxcnepumenm.

M3y4eHrne o00pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJTMMEPHBIE MaTEPHAIIBI).

Mesicnpeomemnvle céa3u

Peanu3anus MeXMnpeaAMETHBIX CBSA3€H MPU U3yUYEHUU XUMHUU B 9 KIlacce OCYIIECTBISETCS Yepe3 UCTIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX
MOHSATUHN, TaK U MOHATUH, BISIOMIUXCSA CUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA.

OO011re ecTecTBEHHO-HAYYHbIE TIOHATHS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3, KIIacCU(UKALIUS, TEPUOANIHOCTD, HAOIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MAaTEPHUAIIHI.

®duznka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIUJ, ©30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsil, TPOBOIHUKH,
MOJIYTIPOBOTHUKH, JTUIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENI0, 00BbEM, arperaTHoe COCTOSIHUE BEIIECTBa,

ra3, pacTBOp, paCTBOPUMOCTh, KpUCTAJUTMUECKas peIETKA, CIIJIaBbl, PU3MUECKHE BETUIHHBI, UHUIIBI H3MEPEHHU I, KOCMUYECKOEe TPOCTPAHCTBO,
IUTaHEeTHl, 3BE37161, COoJHIIE.

buonorus: porocuntes, npixanue, onocdepa, IKOCUCTEMa, MUHEPATIbHBIE YIOOPEHUSI, MUKPOYJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEIIbHBIE BEIIECTRA.
I'eorpadus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMbIe, TOTLINBO, BOJHBIE PECYPCHI.



HIJAHUPYEMBIE PE3YJIbTATHI OCBOEHUA IMNTPOT'PAMMBI 1O XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI
JIM4HOCTHBIE pe3yIbTaThl OCBOSHUS MPOTPAMMBbI OCHOBHOTO OOIIIET0 00pa30BaHus JOCTUTAIOTCS B X0/1¢ 00yUeHUsI XMMHH B TUHCTBE YUeOHOU 1
BOCIUTATEIbHON JEATEIIbHOCTU B COOTBETCTBUHM € TPAJAULIMOHHBIMU POCCUHCKUMU COLIMOKYJIBTYPHBIMH U
AYXOBHO-HPAaBCTBCHHBIMU LICHHOCTAMU, IPUHATHIMU B O6H.[CCTB€ IpaBHUJIaM U HOPMaMH MMOBCACHUS U CHOCOGCTByIOT nponeccaM CaMOIIO3HaHus,
CaMOPAa3BUTHUS U COLMATM3ALMU 00yUYaArOIIHUXCSL.
JInanocTHBIC PE3YIbTAThI OTPAXKAIOT TOTOBHOCTDH 06yanOIHHXC$I PYKOBOACTBOBATLCA CHCTEMOM ITO3UTUBHBIX OEHHOCTHBIX OpI/IeHTaIII/Iﬁ nu
paclIpeHue onbITa JesITeIbHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B YACTH:
1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:
LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyUHOMY HACJIEJUI0, IOHUMAHUs 3HAUYCHHUsI XMMUYECKON HAyKH B
KU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIaJIETh IOCTOBEPHON HHPOPMAIIUEH O MEPEeIOBBIX JOCTIXKEHUSIX U OTKPBITHAX MHUPOBOH U
OTEYECTBECHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HaHUAX 00 YCTpoicTBE MHUpa U OOIIECTBA;
2) rpaIaHCKOI0 BOCIIUTAHUSA:
IPEJCTABICHUS O COLIMATIBHBIX HOPMAX M MIPABUIIAX MEKIMYHOCTHBIX OTHOLICHUN B KOJJICKTHBE, KOMMYHUKAaTHUBHON KOMIIETEHTHOCTH B
OOIIECTBEHHO MOJIE3HO, y4eOHONCCIEeJ0BAaTEIbCKOM, TBOPUECKON U APYTUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpPa3HON COBMECTHOM
JesTeIbHOCTH MIPU BBIIOJHEHUH y4eOHBIX, T03HABATEIbHBIX 33/1a4, BHIIOJHEHUH XUMUUECKUX SKCIIEPUMEHTOB, CO3/1aHUU YUE€OHBIX POEKTOB,
CTPEMJICHHA K B3AMMOIIOHMMAHHWIO U B3aUMOITIOMOIIIHX B ITPOLECCE STOH yqe6H0171 JACATCIIbHOCTH, TOTOBHOCTH OLICHUBAThH CBOE MOBEACHHUEC U MMOCTYIIKH
CBOMX TOBApUUIEH C MO3UIIMY HPABCTBEHHBIX U IIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEACTBUN TOCTYIKOB;
3) HEeHHOCTH HAYYHOI'0 NO3HAHMSA:
MHUPOBO33PEHUYECKUE MPEACTABIEHUS O BEIIECTBE M XUMUYECKON PEAKIIMHU, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJIAIOIINE OCHOBY JJIA TIOHUMAaHUA CYIIIHOCTHU Hay‘IHOfI KapTUHBI MUpa, IPpCACTaBJICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTHUA NIPUPOIbI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHON CPENOM, O POJIM XMMHUH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEN; T03HABATEIbHBIE MOTUBBI, HAITPABJIICHHBIE HA
MIOJIy4Y€HUE HOBBIX 3HAHUM 110 XUMUH, HEOOXOAUMBIE JIIsl 00ObSICHEHHS HAa0JIl0/1aeMBIX IIPOLIECCOB U SIBJICHUI, T03HABATEIbHON, THPOPMAILIMOHHON U
YUTATENIbCKOM KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOATENBbHOM paboThI C yueOHBIMH TEKCTaMHU, CIIPAaBOYHOM JIUTEPaTypOil, JOCTYITHBIMU
TEXHUYECCKUMU
cpeacTBaMU MH()OPMAITMOHHBIX TEXHOJIOTUH; HHTEpEC K 00YUYEHHUIO U MO3HAHHIO, TF0003HATETLHOCTh, TOTOBHOCTD M CIIOCOOHOCTD K
caMo00pa30BaHUIO, IPOEKTHOM U UCCIIEI0BATENBCKOMN I€ATEIbHOCTH, K OCO3HAaHHOMY BbIOOPY HalpaBIE€HHOCTU U YPOBHS 00Y4YEeHHUS B JalbHEHUIIEM;
4) popmMupoBaHus KYJbTYPBbI 310POBbSI:
OCO3HAHUEC NEHHOCTH XXHU3HU, OTBECTCTBCHHOI'0O OTHOLICHUA K CBOEMY 3/10PpOBbIO, YCTAHOBKH HaA SHOPOBBIP’I 06p33 KHN3HH, OCO3HAHUEC HOCJ'IeI[CTBI/Iﬁ n
HENPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS ANKOT0JIsl, HAPKOTUKOB, KypeHHs ), HEOOXOJMMOCTH
coOIIroIeHUs TTpaBuJl 0€30MaCHOCTH MPU OOPALLIEHUH C XUMUYECKHMHU BEILIECTBAMH B OBITY U PEaIbHOM KU3HU;



5) TpyaoBOro BociuTaHUA:

MHTEPEC K MPAKTUYECKOMY U3YUEHHIO podeccuii U Tpya pa3InyHOro poja, yBaKEHHE K TPYAY U Pe3ylIbTaTaM TPYAOBOW JESITEIbHOCTH, B TOM
qucJIe HA OCHOBE IPUMEHEHHUS IPEMETHBIX 3HAHUH 110 XUMHUH, OCO3HAHHbIM BHIOOP MHAMBUAYAIbHON

TPAEKTOPUU MPOJOIDKEHUS 00pa30BaHUA C YIETOM JTMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIenHo# npodeccuoHaNIbHOM AesITeIbHOCTH U pa3BUTUS HEOOXOMMbIX YMEHHH, TOTOBHOCTh

alanTHPOBATHCS B MPO(EeCCHOHANBHOM cpee;

6) 3K0J10rM4YecKOro BOCIUTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOMICHUE K MPUPO/IE KaK UCTOUHUKY KU3HU Ha 3eMJyie, OCHOBE €€ CYIIeCTBOBAHMUS, TOHUMAHUE IIEHHOCTH
3JI0pOBOr0 M 6e301acHOro 00pasa KHU3HHU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3UYECKOMY U

MICUXUYECKOMY 37I0POBBIO, OCO3HAHKE IICHHOCTH COOJIOICHHS TPaBUJI O€301acHOTO MOBEICHHS TP padoTe C BEIIECTBAMH, a TAK)KE B CHTYallUsX,
YIPOXKAIOLINX 3JOPOBBIO U YKHU3HU JIIOJIEH; CIOCOOHOCTH NPUMEHSTh 3HAHUsI, OJyYaeMble IPU U3yUYE€HUH XUMUH, JJIS pelIeHUs 3a/1a4, CBI3aHHbIX C
OKpY>Karollel IpUPOIHOM cpeioH, /17Isl OBBIIEHUS YPOBHS IKOJIOTHYECKOM KYJIbTYphl, 0OCO3HAHUS I7100aIbHOIO XapaKTepa 3KOJOTHYECKUX MPo0IeM
U IIyTed UX PEIIEHUs IOCPEACTBOM METOJOB XMMHUH, KOJIOTMUYECKOIO MBIIIJICHNS], YMEHHS pyKOBOJCTBOBATHCSI UM B ITIO3HABATENIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDI
B cocraBe MeTanmpeIMeTHBIX pe3yIbTaTOB BBIACTSIOT 3HAYMMbIE 11 (HOPMHUPOBAHHS MUPOBO33PEHUS OOIIEHAYUHbIE TOHATHS (3aKOH, TEOpHS,
MIPUHIIMIL, TUIIOTE3a, PaKT, CUCTEMA, POIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE HUCTIONb3YIOTCSI B €CTECTBEHHO-HAYUHbIX YU€OHBIX IpeaMeTax U
MO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPeIMeTOB (OPMHUPOBATH MPECTABICHUE O LIEJIOCTHOW Hay4YHOI KapTHHE MUPA, U YHUBEpCATbHbIE YueOHbIC
neicTBUs (IM03HABaTENbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), KOTOPbIE 00eceYnBaoT (OPMUPOBAHNE TOTOBHOCTU K CAMOCTOSITEIbBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU A TEIHHOCTH.

Ilo3naBaTenbHbIE YHUBeEPCcAIbHbIE YUeOHbIE AeiCTBUS
ba3oBble JJjornueckue geMcTBUs:
YMeHI/Ifl HCIIOJIb30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIJICHUA HpI/I OCBOCHHNHN 3HaHI/II\/'IZ paCKpBIBaTI) CMBICJI XUMHUYCCKHUX HOHSITI/II\/'I (BBII[CJ'I?ITI) nux
XapaKkTepHbIE MPU3HAKHU, YCTAHABINBATh B3AUMOCBS3b C IPYTUMU MTOHSATUSAMH ), UCIIOJIB30BATh OHATHUS
JJI1 O6L$ICH€HI/I$I OTACIIbHBIX q)aKTOB 158 HBJ’IGHI/IfI, BI)I6I/IpaTI) OCHOBAHUA N KpI/ITepI/II/I JJIA KJ'IaCCI/I(l)I/IKaHI/II/I XUMHNYCCKHUX BCHICCTB U XUMHNUYCCKHUX
peaxiuii, yCTaHaBIUBATh MPUIMHHO-CIIEACTBEHHBIE CBSI3U MEXKY 00bEKTaMH U3y4EHHUS], CTPOUTH JIOTHUECKHE
paccymz(eHm[ (I/IH)IYKTI/IBHI)IG, ,HeJIyKTI/IBHI)Ie, 10 aHaJ'IOI‘I/II/I), JAcJIaTh BBIBOJAbI U 3aKJIFOUYCHUS, YMeHI/Ie HpI/IMeHSITB B Hpouecce IIO3HAHUA ITOHATUSA
(mIpeaMeTHBIE U MeTanpeIMETHBIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbIe B XUMUH, TIPE0OPa30BLIBATH ITUPOKO MPUMEHSIEMBIC B
XUMHH MOJIENIbHBIE MTPE/ICTAaBICHUS — XUMUUECKUN 3HAaK (CHMBOJI 3JIEMEHTA), XUMu4ecKasi opmysa U ypaBHEHHE XUMHUECKON peaklu — Npu
pelnieHny yueOHO-TI03HaBaTeNbHBIX 337a4, C YYETOM ITHX MOJICIbHBIX MPEACTABICHUN BBISABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU
I/I3y‘—IaeMBIX O6’I:€KTOB — XUMHWYCCKHX BCIICCTB U XUMHUUYCCKHNX peaKuHﬁ, BBISAIBJIATH O6I]_[I/Ie 3aKOHOMepHOCTI/I, HquHHHO-CHe)ICTBeHHBIe CBs3HU U
MPOTUBOPEYHS B U3YYAEMBbIX [IPOLECCAX U SBICHUAX.



Ba3oBble uccienoBarejabcKue NeiCTBUA .

YMEHHUE HCII0JIb30BaTh MOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUSA, a TAKXKE B KAYECTBE OCHOBBI ISl JOPMUPOBAHUS TUTIOTE3HI 10
IIPOBEPKE MIPABUIBHOCTH BBICKAa3bIBAEMBIX CYKICHMI; IPUOOPETEHUE OMbITA 10 [JIAHWPOBAHUIO, OPIaHU3ALUHU U IPOBEIECHUI0 YUEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJJOM IPOIIecca, CAMOCTOATEIBHO MPOTHO3UPOBATE €T0 PEe3YNbTaT, (PopMyIupoBaTh 0O0OIIECHHS U BHIBOIBI
110 pe3y/bTaTaM IIPOBEAEHHOTO OIbITA, UCCIIEI0BaHMs, COCTABIIATh OTUYET O IPOIEIaHHON paborTe.

Padorta ¢ undopmanmeii:

yYMEHUE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATh MH(DOPMALINIO pa3IMUHBIX BUI0B U (POPM MPEICTABICHUS, [10JyYaeMyl0 U3 pa3HbIX
MCTOYHMKOB (HayYHOIIOIMYJISIPHAS JIUTEPATypa XUMHUECKOTO COJICPKAHUS, CIIPAaBOYHBIE TOCOOHsI, pecypchl IHTepHeTa), KpUTHUECKH OLEHUBAThH
IIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIMIO; YMEHUE IPUMEHATh Pa3IMuHble METO/IbI U 3aIPOCHI IIPH MOUCKE U 0TOOpE HH(pOpMALMU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JIJIsl BRIIOJTHEHUS YIEOHBIX U MTO3HABATENIBHBIX 33124 ONPEACIEHHOTO TUIIA, TPHOOPETEHUE OIIBITA B
00J1aCTH UCIIOIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIaIEHUE KYJIbTYPOIl aKTUBHOT'O UCIIOIB30BAHUS PA3TUUYHBIX
MOUCKOBBIX CUCTEM, CAMOCTOSITENIbHO BEIOMPATH ONITUMAIIBHYIO ()OpMY IpECTaBICHNS HHPOPMALIUU M WILTIOCTPUPOBATH peIIacMble 3a/1a4H
HECJIO)KHBIMU CXEMaMH, InarpaMMaMu, IpyruMu popMaMu rpaguKy U UX KOMOMHAIMSMM; YMEHHUE MCII0JIb30BaTh U aHAJIM3UPOBATh B IIpoliecce
y4eOHOH U UCCIIeI0BATENBLCKON eI TeIBbHOCTH HHPOPMALIUIO O BIMSHUU POMBIIIIICHHOCTH,

CEJIbCKOT'0 X03sICTBA M TPAHCIIOPTA Ha COCTOSIHUE OKpY’Karollel MpUpOAHOM Cpe/bl.

KoMMyHuKaTHBHBbIe yHHBepcalbHble Y4eOHbIe el CTBHUA:
YMEHHME 3a/1aBaTh BOIPOCHI (B X0€ auanora u (Win) IUCKYCCHH) MO CYIIECTBY 00CYKIaeMOU TeMbI, (POPMYJINPOBATh CBOU MPETIOKEHHS
OTHOCHUTEJIBHO BBIMOJIHEHUS NMPEATI0KEHHON 3a1auu; IpuoOpeTeHNe ONbITa MPE3EHTAIlMH PE3Y/IbTATOB BHIMOIHEHUS XUMHUECKOTO SKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI MO UCCIEAOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO MPOEKTA); 3aMHTEPECOBAHHOCTh B COBMECTHOM CO
CBEpCTHMKAMM MTO3HABATEJILHOM U MCCIIe10BATEIbCKON AE€ATEIbHOCTU MPU PEIIEHNH BO3ZHUKAIOLIUX NMPOOJIeM Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB U
COTJIACOBaHUS TO3UINH (00CYXKIeHUs,, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAMHAIIUS COBMECTHBIX JCHCTBHIMA, ONpeIeIeHue KPUTEPUEB TI0
OLIEHKE KaueCTBa BBINIOJIHEHHOW pabOoThl U Apyrue);

PeryasiTuBHbIe YHUBepCcaJibHbIe y4eOHbIe 1eiiCTBHUS:
YMEHHE CaMOCTOSATEIBHO ONPEACIIATE SN JACITeILHOCTH, TUTAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIUPOBATH U MPHU HEOOXOJUMOCTH KOPPEKTHPOBATH
CBOIO JICATEIHHOCTh, BEIOUpaTh Hanbomee 3(pPeKTUBHBIC CIIOCOOBI pelieHUs Y4eOHbBIX U
MMO3HABATEJIBHBIX 33J1a4, CAMOCTOSTEIIEHO COCTABIIATH HITH KOPPEKTUPOBATH MPEIJIOKEHHBIA aTOPUTM JISHCTBUN TIPH BBITIOJTHCHHUH 33JIaHUN C YIETOM
MOJTy4EHUsI HOBBIX 3HAHUI 00 M3y4aeMbIX O0OBEKTaX — BEIIECTBAX U PEAKIUIX, OIICHUBATh
COOTBETCTBHE IMOJTYYCHHOTO Pe3y/IbTaTa 3asiBICHHOH IIe]TH, YMEHUE HCII0Ih30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IIPe IaracMble B YCIIOBUU 3aaHHM.

MNPEJIMETHBIE PE3YJIBTATHBI
B cocraBe npeMeTHBIX Pe3yIbTaTOB MO0 OCBOSHHIO 00s3aTEILHOI0 COAEPIKAaHUs, YCTaHOBIEHHOTO IaHHOU (eepalbHON pabodel mporpaMMoit,



BBIJICJIAIOT: OCBOCHHbBIE 0OYUaIOIIMMUCS Hay4HbIEe 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUM, crienupuieckue i IpeAMEeTHOH 001acTi «XUMUs», BUABI
JESTeIBHOCTH O MOJTYYSHHUIO HOBOTO 3HAHMSI, €r0 HHTEPIIPETAIMH, TPE0OPa30BaHUIO U TPUMEHEHHIO B PA3JINYHBIX YYEOHBIX M HOBBIX CUTYAIIHSX.

K koH1y 06ydeHus B 8 kj1acce npeMeTHbIE pe3ysibTaThl HA 6a30BOM YpOBHE

JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIMXCS YMEHUM:

PACKpBIBATH CMbICII OCHOBHBIX XMMUYECKHX MOHATUN: aTOM, MOJIEKYJIa, XUMHUECKUI 3JIEMEHT, IPOCTOE BELIECTBO, CJI0KHOE BEIECTBO, CMECh
(omHOpPOIHAs M HEOJHOPOHAA), BAICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs M MOJIEKYJISIPHAsL Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas J10J11 XMMHUYECKOT'0 3JIEMEHTa B COEIUHEHNHU, MOJIAPHBII 00BEM, OKCHUJI, KUCIIOTA, OCHOBAHUE, COJIb, 3JIEKTPOOTPULATEIbHOCTD, CTETIEHb
OKHCIICHHS, XUMUYECKasi peakius, KilacCu(puKalus peakuuii: peakluy COeTMHEHNS, PEaKIIUH Pa3IoKeHUs, pEaKkIK 3aMeIIeHus], peaKkiiuu oOMeHa,
9K30- U SHAO0TEPMUYECKHE PEAKLIUH, TEIUIOBON 3P PEKT peakinu, siipo aToMa, JEKTPOHHBIN CIIOHM aToMa, aTOMHasi OpOuTallb, paJnyc aToMa,
XUMHUECKas CBA3b, MOJSPHAs U HEMOJSpHAs KOBAJECHTHAsI CBSI3b, HOHHAs CBS3b, NOH, KATHOH, aHWOH, paCTBOpP, MaccoBasi J0Js BEIIECTBA
(mpoLeHTHAasE KOHLIEHTPALUs) B PACTBOPE; MIUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHI U IPUMEHSTh 3TH
MIOHATHS TIPH ONMCAHUH BEUIECTB U MX MPEBPALICHUIN; UCTIONB30BaTh XUMHUECKYIO CHUMBOJIMKY IS COCTaBIICHUS (POPMYIT BEIIECTB M YpaBHEHHI
XUMUYECKHUX PeaKLUil; onpeaessTh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIICHb
OKHCJICHHS SJIEMEHTOB B OMHAPHBIX COCITMHEHUSAX, TPUHAIIIC)KHOCTD BEIIECTB K OMPENSIEHHOMY KIIacCy COeIMHEHHI 1o (hopMysam, BUI
XMUMUYECKOH CBsI3U (KOBAJIEHTHAsI U MIOHHAs) B HEOPraHMYECKUX COEAMHEHUX; pacKpbIBaTh cMbIci [lepuoauueckoro 3akona /[.M1. Menneneesa:
JI€MOHCTPUPOBATH [IOHUMAHHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUECKUX 3JIEMEHTOB OT UX MoJiokeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAaHEHHs MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YU€HUs, 3aKOHA ABOIaJipo; ONMUCHIBATh U XapaKTepU30BaTh
Ttabnnunyto popmy Ileproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3inyaTh MOHATHUS «TJIaBHas MoArpynna (A-rpymnmna)» u «no0ouHas
noarpynna (b-rpymnmna)», Masisie ¥ 60ibIINE TEPUO/IBI, COOTHOCUTH 0003HauUEHHs, KOTOpbIe UMeI0TCs B Tabiuie «Ilepuoanueckas cuctema
xumuueckux snemeHToB /[.J. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sApa, o0l1ee YUCiIo JEKTPOHOB U pacipeeseHHe UX MO AIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHNYECKUE BEIIECTBA, XMMUUECKHE PEAKIINH (10 YUCIIY U COCTaBYy YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, 110 TEIIOBOMY 3((eKTy); XxapakTepru3oBaTh (OMUCHIBAThH) OOIIME XMMUYECKHE CBOWCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAs
OINHCaHUE IPUMEpPaMH MOJIEKYJISIPHBIX YpaBHEHUN

COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHMii; MPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTHU OT UX Ka4eCTBEHHOI'O COCTaBa,

BO3MO>KHOCTH MPOTEKaHHSI XUMUYECKUX MTPEBPALICHUI B Pa3JIMUHBIX YCIOBUX; BBIYUCIATH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JI0JIF0 XMMHUYECKOI0 3JIEMEHTA 10 ()OpMyIIe COEMHEHNUS, MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOUTH PACUETHI 110
YPaBHEHHIO XMMHUYECKOH peaKIii;

MPUMEHSTh OCHOBHBIE ONEPALIUN MBICTUTENIbHOM IeATENbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE, 0000IIeHHEe, CUCTEMATH3alIHIO,
KJ1acCU()UKALIMIO, BBISIBJICHNE IPUYUHHOCIIEICTBEHHBIX CBSI3€H — I U3y4YEHUsI CBOWCTB BEIIECTB U XUMHUYECKUX PEaKIHii, ECTEeCTBEHHO-HAyUHbIE
METO/Ibl TI03HAHUs — Ha0JI0IeHne, U3MEPEHNE, MOJEIUPOBAHHE, SIKCIIEPUMEHT (pealbHbI U MBICICHHBIN);

ClIeZIOBATh MPaBHJIaM I0JIb30BAaHUS XUMUUYECKON MOCY/I0H M Ta0OpaTOPHBIM 000pYAOBAaHUEM, a TAaKXKe MpaBHiiaM 0OpalleHHs ¢ BEIeCTBAMU B
COOTBETCTBUH C MHCTPYKLMSIMH IO BBIITOJIHEHUIO J1a00PaTOPHBIX XMMUYECKUX OMBITOB IO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB



(BoOpO/Ia M KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C ONpeAeIEHHON MAacCOBOM J0Jei pacTBOPEHHOTO BELIECTBA, IJIAHUPOBATH U MPOBOIUTH
XUMHUUYECKHUE IKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB LIEN0YEN U
KHCIIOT C TIOMOIIbIO HHAUKATOPOB (JIakMyC, peHoTalenH, METHUIIOPAHXK U JPyTHe).

K koH1y 00ydeHus B 9 Kj1acce npeaMeTHbIE pe3ysibTaTbl HA 6a30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y O0YJarOIUXC YMEHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHATHI: XUMUYECKUI 2JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, ITPOCTOE BELECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb, dJICKTPOOTPULIATEIIBHOCTD, CTEIICHb OKUCIICHHS, XUMUYECKAs]
peaKIys, XUMHUYeCKasl CBSA3b, TEIJIOBOH 3((EKT peakiu, MOJIb, MOJIIPHBII 00BEM, PaCTBOP, IEKTPOJIUTHI, HEIIEKTPOIHUTHI, HJIEKTPOIUTHIECKAS
JMCCOLMALUS, peaKM HOHHOTo 0OMEHa, KaTaJln3aTop, XUMHUUECKOe paBHOBECHE, 0OpaTUMble U HEOOpAaTUMBbIE PEAKIIMU, OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC PEAKIINU, OKUCIIUTENb, BOCCTAHOBHUTEIb, OKUCIICHHE U BOCCTAHOBJICHUE, aJUIOTPOITHUS, aM(pOTEPHOCTh, XUMUYECKask CBS3b
(KoBaJIeHTHAas!, HOHHAs, METAJIJIMUECKas ), KpUCTAININUeCKas pelIéTka, KOppo3usi METaIOB, CIUIABbl, CKOPOCTh XUMUYECKOH peakiuy, NpeaeabHO
nonycrumas konuentpanus 111K Bemecrsa;
WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MTOHITHH U IPUMEHATD 3TH IMOHATHS IPU ONMCAHUU BEIIECTB U UX IIPEBPALICHUI;
HCI0JIb30BaTh XMMHUUYECKYIO0 CUMBOJIMKY JUJIsl COCTaBJIEHMSI (POPMYJI BEILIECTB M YPABHEHUN XUMUUYECKUX PEaKLUi;
OIIPEAEIATh BAJICHTHOCTb U CTENIEHb OKUCIEHHUS XUMUYECKUX IEMEHTOB B COCIUHEHUAX Pa3IMUHOIO COCTaBa, IPUHAIJIEKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIMHEHHH 1Mo hopMynam, BUI XUMHUECKON CBS3U (KOBaJICHTHAs, NOHHAS, METAJUTMYECKas) B HEOPTraHUIECKUX
COEIMHEHUSX, 3aps/l MOHA [0 XMMHUYECKOH (hopMyJie, XapaKTep Cpeibl B BOAHBIX PACTBOpPaX HEOPraHMYECKUX COEAMHEHUH, THUI KPUCTAIUINYECKON
PELIETKN KOHKPETHOIO BELIECTBA,
packpsiBath cMbici [lepuonnueckoro 3akona J[.1. MenneneeBa 1 1IeMOHCTPUPOBATh €0 IOHUMaHKE: OMUCHIBATh U XapaKTepU30BaTh TAOJIMUHYIO
¢dopmy Ilepuonnyeckoil cuCTEMBI XUMHUUECKHUX 3JIEMEHTOB: pa3inyaTh NOHATUS «rJ1aBHas noAarpynna (A-rpymnmna)» u «modouyHas noarpymnmna (b-
IpYIIa)», Majible U OONbIINE TEPHOABI, COOTHOCUTH 0003HAUEHHsI, KOTOPbIE UMEIOTCS B IEPUOINYECKOM TaOJINIE, C YUCIOBBIMU XapaKTepUCTUKAMU
CTPOEHUS aTOMOB XMMUYECKHX JIEMEHTOB (COCTAB U 3apsif AApa, 00LIee YUCIIO IEKTPOHOB U PaCIpeAEICHNE X 110 JIEKTPOHHBIM CII0SIM),
OOBSICHATH O0IIME 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB 3JIEMEHTOB U UX COEIMHEHUH B Mpeienax MajblX EPUOI0B U INIaBHBIX MOATPYIIII C
Y4ETOM CTPOCHUS UX aTOMOB;
KJ1acCU(UIIUPOBATh XMMUYECKHE HJIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMUYECKHE PeaKIuH (110 YUCIY M COCTAaBY YYaCTBYIOLIUX B PEAKLIUU
BELIECTB, 10 TEIJIOBOMY 3(PPEKTY, IO U3MEHEHUIO CTEIIEHEH OKUCIEHUS XUMUYECKUX JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) O0IINE U cieUPHUEeCKUe XMMUUECKHUE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKIas ONMMCAaHUE TPUMEPAMHU
MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIIM;
COCTABJISITh YPABHEHHUSI SJIEKTPOJIMTUYECKON TUCCOLMALINN KHUCIIOT, IIEJI0YEH U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHUS peaklui, MOITBEPKAAIOLINX CYIIECTBOBAHNE T'€HETUYECKON CBSI3U MEX1Y BEIECTBAMU
Pa3IMYHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil MOCPEICTBOM COCTABJICHUS 3JICKTPOHHOI0 OanaHca 3TUX peakluii;
MIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BOZMOKHOCTH NMPOTEKAHHSI XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;



BBIYUCIIATh OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChbl BEIIECTB, MAaCCOBYIO JOJIIO XUMHUYCCKOI'0 3JIEMCHTA I10 (bOpMy.]'Ie COCOIUHECHUA,

MacCOBYIO JIOJIIO BELECTBA B paCTBOPE, IPOBOJANUTh PACUETHI IO YPABHEHNUIO XUMUYECKOW peaKuy;

CO6J'IIOI[aTB IMpaBujia I10JIb30BaHUA XHMHYSCKOM HOC}’I[Oﬁ u J'Ia60paTOpHBIM O60py,HOBaHI/IeM, d TAKIKC IIpaBUJIa 06paH_ICHI/I${ C B€IICCTBaAMU B
COOTBCTCTBHUU C HHCTPYKIUAMMU 110 BBIIIOJIHCHUTIO na6opaT0pHHx XUMHUYCCKUX OIIBITOB IIO MOJIYYCHHUIO

1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIIMHU, TIOATBEPKIAIOIINE KaUeCTBEHHBII COCTAB PA3IMYHBIX BEIECTB: PACIIO3HABATH ONBITHBIM ITYTEM XJIOPU-, OpOMUI-, HOAU-,
KapOoHat-, pocdar-, cunukar-, cyabpaT-, THIPOKCHI-UOHBI, KATHOHBI aMMOHUS U MOHBI H3YUYEHHBIX METAJIOB, IPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB; IPUMEHSATh OCHOBHBIC ONEPALIMU MBICITUTEILHON JIEATEIIbHOCTH — aHAJIU3 M CUHTE3, CpaBHEHUE, 0000111eHNE,
CHCTEMaTU3all1I0, BBIABICHUE IPUUMHHO-CIIEICTBEHHBIX
CBSI3€M — JIJIs1 U3yYEHUS CBOMCTB BELIECTB U XUMUYECKHUX PEAKIUI, €CTECTBEHHOHAaYUHbIE METO/1bI IO3HAHUS — HAOI0ICHUE, U3MEPEHHE,
MO/JICJINPOBAHHE, IKCIIEPUMEHT
(peanbHbIN U MBICIICHHBII).
TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

(pe3epBHOE Bpems 3 1)

I[CHTCJIBHOCTB YUUTCIIA € YyI4CTOM IIPpOTpaMMbL

DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB u P BOCTIMTAHNS
KoummyecrBo yacoB (mudposbie)
n/n TeM IPOrpaMMbl
o0pa3oBaTe/bHbIE
pecypcsl
Bcero Kp 1IIP
Paznen 1. [lepBoHayanbHble XMMHYECKHE MOHATHUS
Xumusi — BaxkHas 00J1acTh
€CTECTBO3HAHUS U bubnnorexa [JOK TIPUBIECHHE BHHMAHIA COyJaloMuUXcd K
1.1 5 2 LIGHHOCTHOMY aCHEKTy U3ydyaeMbIX Ha ypoOKax
NPaKTHYECKOHN JIESITeTbHOCTH https://m.edso0.ru/7f41837c Y 1Y M3yHacMt P
MPEIMETOB, SIBICHUI U COOBITHI
yelioBeKa
NpPUMEHEHHEe WHTEPAKTHBHBIX  (opM
BemectBa 1 xuMuieckue bu6mmoreka [JOK y4eOnoit  paboTbl - MHTEIIEKTYalbHBIX,
1.2 15 1 CTUMYJTUPYIOIIHX MI03HABATEJbHYIO

peakiuu

https://m.edso0.ru/7f41837¢c

MOTHBAIIMIO, WIPOBBIX METOJMK, IUCKYCCHIA,
JAIOUIMX BO3MOXKHOCTh NMPUOOPECTH  OMBIT



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

BEJICHUS KOHCTPYKTHUBHOTO JI1aJIora;
IPYIIOBON pabOThl, KOTOpas y4YUT CTPOUTH
OTHOLIECHMs M  JEHCTBOBAaTb B  KOMAaHJE,
CIOCOOCTBYET Pa3BUTHIO KPUTHYECKOIO
MBILUICHHS,

Uroro no pasneny
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Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1

Bosznyx. Kucnopoa. [Tonsitue
00 okcumax

bubmuoreka [JOK
https://m.edsoo0.ru/7f41837c

BKIIOYCHHUE YYHTEIsIMH B paboune
OporpaMMbl  y4eOHBIX HPEJIMETOB, KYypCOB,
MOJyJe TEMaTHKH B  COOTBETCTBHH  C
KaJeH/JapHBIM  IUIAHOM  BOCIIUTATEIILHON
paboThI;

2.2

Bonopoa.llonsitue o kucnorax
" COJIIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

WHUILIMHUPOBAHUE 51 MOJIEPIKKY
HCCIICIOBATEIIHLCKOM IeATSIIbHOCTH
00y4Jaromuxcsi, TUIAHUPOBAHUE U BBHITIOJTHEHHE
WHIUBUJIYAJIbHBIX M TPYNIOBBIX IPOEKTOB
BOCHHTaTeHBHOﬁ HaHpaBJ'IeHHOCTI/I.

2.3

Boga. PactBopsl. [lonsitue 06
OCHOBAHMHAX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

NPUMEHEHHE WHTEPAKTHBHBIX  (GopM
yaeOHOM  paboThl -  HMHTEIJIEKTYaJIbHBIX,
CTUMYTUPYIOIINX MO3HABATEIBHYIO
MOTHBAIMIO, WTPOBBIX METOIWK, TUCKYCCHH,
JAIOIIUX BO3MOXHOCTh HPHUOOPECTH  OMBIT
BE/ICHUS KOHCTPYKTHBHOTO Janora;
rpynnoBoil palOoThl, KOTOpask Y4YUT CTPOMTH
OTHOIIEHWsI W JIeHCTBOBaTH B KOMaHJIE,
CIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIIUICHHUS,



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

2.4

OCHOBHBIE KJIACCBI
HEOPraHUYECKUX COECIUHEHU

Uroro no pazneny
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30

bubmuoreka [JOK
https://m.edsoo0.ru/7f41837¢

Pasznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuyeckunx 3jaementon /1. U.

MenaeneeBa. CTpOQHI/Ie aToMoB. XuMHYecKkas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

3.1

3.2

[Tepunonnueckuii 3aKoH U
[Tepunonnueckas cucrema

XUMHYECKHX d1eMeHToB /1. M.

Menpene-eBa. CTpoeHue
aToma

XUMHUYECKas CBI3b.
OKHUCITUTENBHO-
BOCCTAHOBHUTEIIbHBIC PEAKIIHU

Hroro no pazneny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c

BEIOOP METOJIOB, METOJIUK, TEXHOJIOTHHA,
OKa3bIBAIOUIUX BOCIUTATEIBLHOE BO3JICUCTBUE
Ha JIUYHOCTH B COOTBETCTBUU c
BOCIIUTATEIbHBIM HJI€AJIOM, LI€JIbIO U 3aJa4aMU
BOCIIUTaHUS, LEJIEBBIMU OpUEHTHUPAMHU
pe3yiabTaToOB BOCIIUTAHUS; peanu3anuio
MIPUOpPUTETA BOCIIUTaHUS B yueOHOU
NIeATETbHOCTH;

BKIIOYCHHE YYHTEISIMA B paboune
IporpaMMbl  YU4e€OHBIX TPEIAMETOB, KYpPCOB,
MOJYyJIEH TEMAaTUKM B  COOTBETCTBUHU C

KaJICHAAPHBIM IIJIaHOM BOCIIUTATEIHHOMN
paloThI;

VHUIMUPOBAHUE 51 MOJJCPKKY
UCCIIeI0BATEIIBCKOM IEATeTbHOCTH

O6y‘IaIOHII/IXC$I, IJIAHUPOBAHWE W BBIITOJIHCHUC
HHAUBUAYAJIBbHBIX U TPYIIIOBBIX IIPOCKTOB
BOCITUTATEIIbHOM HaIpaBJICHHOCTHU.

IPUMEHEHHE UHTEPAKTUBHBIX (OpM yueOHOM
paloThI - MHTEIIEKTYaIbHbIX,
CTUMYJIUPYIOLINX MTO3HABATEIbHYIO
MOTHBAIIMIO, UTPOBBIX METOJUK, JUCKYCCHUH,
JAIOUINX BO3MOXKHOCTh MPUOOPECTU OIBIT
BEJICHUS] KOHCTPYKTUBHOIO JHAJIOTa;



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

IPYIIOBOIl paboThI, KOTOpPask y4UT CTPOUTD
OTHOIICHHUS U ACHCTBOBATh B KOMaHJIE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBILUICHUS

bubmuoreka [JOK

P 3
CICPBHOC BpeMi https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68 4 6
I[TPOT'PAMME
TEMATHUYECKOE IINIAHUPOBAHHUE 9 KJIACC
(pe3epBHOe BpeMs 34)
N HanMeHoBaNMe pa3IeIon KoauyecTBo yacoB DJIeKTPOHHbIE JlesTenbHOCTD YUUTENS C YY€TOM MPOTrPaMMBbl
(uu¢posbie) BOCIIUTAHHUS
n/m ¥ TeM NPOrpamMMsbl
Bcero KP P o0pa3oBare/ibHbIE
pecypcsl
Pasnen 1. BemecTBo 1 XuMHu4ecKHe peakun
BKIIIOUEHUE YUHUTEISIMU B paboure MporpaMMsbl
HOBTOPGHHG H yriaybreHue Bu6anorexa LIOK y4eOHBIX MpPEeIMETOB, KypCOB, MOJYJEH TeMaTHKU B
11 3HaHUI OCHOBHBIX 5 1

pa3nennoB Kypca 8 kiacca

OcHOBHEBIE
1.2 3aKOHOMEPHOCTH 4
XUMHYECKUX PEAKIUI

https://m.edso0.ru/7f41a636

but6mmoreka [IOK
https://m.edso0.ru/7f41a636

COOTBCTCTBHUH C KaJICHAapHbIM IIJ1aHOM
BOCITMTATEIbHOM pa6OTH;

HHUIIUUPOBAHHUE n MOAACPIKKY
HCCHCHOB&TCHBCKOﬁ JACATCIIbHOCTH O6y‘IaIOI_I_II/IXC$I,
IUIAHUPOBAHUEC W BBINNOJIHCHUC HWHAWBUAYAJIBHBIX H
IpYNIIIOBBIX IIPOCKTOB BOCIIMTaTEIbHOMN
HaIpaBJICHHOCTH.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

1.3

DIEeKTPOIMTHYSCKAS
nuccoruanusi. XUMHYECKUE
peaKkIuu B pacTBOpax

Uroro no pazneny
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Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST

but6mmoreka [IOK
https://m.edso0.ru/7f41a636

MIPUMEHEHUE HHTEPAKTUBHBIX (hOPM ydeOHOM pabOTHI
- HHTEIJUICKTYaJIbHBIX, CTUMYJIUPYIOIIHX
M03HABATEIBHYIO MOTHBAIINIO, HTPOBBIX METOTHK,
JIMCKYCCHH, JalOIUX BO3MOXXHOCTh MIPHOOPECTH
OIIBIT BEJICHUSI KOHCTPYKTUBHOTO JIHAJIOTa;
IPYIIOBON pabOThI, KOTOpPAsk YYUT CTPOUTH
OTHOILICHUSI U JICHCTBOBATh B KOMaH/Ie, CIIOCOOCTBYET
Pa3BUTHIO KPUTUICCKOTO MBIIIIIICHUS

OOm1ast xapaKTEepUCTHKA

IMPUBJICYCHUC BHUMAHU 06y‘laIOIJ_[I/IXC$I K

51 4 bubmuoreka [JOK
. XUMHUYECKUX 3JIEMEHTOB €HHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
https://m.edsoo.ru/7f41a636 - Y Y IEYAAEN P
VIIA-rpynnsl. ["anorenst IPEIMETOB, SIBJICHUN U COOBITUI
OO6mras XxapakTepucTruKa
99 XUMHYECKHX AJIEMEHTOB 5 bubnuorexa [JOK MpHBJICUCHNE BHUMAHNS 00y1atomuXxces K
- N €HHOCTHOMY acleKTy N3y4aeMbIX Ha ypoKax
VIA-rpymmer. Cepa u eé https:/m.eds00.ru/7f41a636 = - Y 1Y MIYHAch P
MIPEIMETOB, SBJIIEHUN U COOBITHI
COETUHEHUS
IIPUMEHEHHE WHTEPAaKTUBHBIX (opM yueOHOM
pabOThl - HMHTENIEKTYaJIbHBIX, CTUMYJIUPYIOIIHUX
Obmas xapakTepucTHKa NI03HABATENILHYI0 MOTHBAIMIO, HIPOBBIX METOJIHK,
23 XHUMHYCCKHX JJICMCHTOB 7 bub6nmnoreka IIOK JUCKYCCHH, AroIlUX BO3MOXKHOCTb MPHOOPECTU OTBIT

VA-rpymisl. A3ort, pochop
U MX COCJIMHEHUS

https://m.edso0.ru/7f41a636

BEJICHUS] KOHCTPYKTHUBHOTO JMajora; TIpyNIoBOi
paboThl, KOTOpass y4YUT CTPOUTH OTHOWICHHUS H
NefCTBOBaTh B KOMAaHJE, CIOCOOCTBYET pAa3BUTHIO
KPUTHYECKOTIO MBIIICHHUS],
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https://m.edsoo.ru/7f41a636
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OOmiast xapaKTepUCTHKA

BKJIIOUEHUE YUYHUTEISIMU B paboune MporpaMmsl

XMMHYECKHX 3JIEMEHTOB bubnunorexa LIOK 5
24 IVA-rpymmsl. Yriepon u 8 https://m.edsoo.ru/7f41a636 YUCOHBIX TIPC/IMCTOB, KypcOB, MOJYICH TCMATHKH B
g COOTBETCTBUU c KaJeHJapHbIM TUTaHOM
KpeMHHH 1 HX COCAMHCHNA BOCIIUTATEIILHON pabOThI;
Utoro no pazneny 25
Pa3nes 3. MeTa/iibl U HX COeIMHEHUS
31 OBi1IHe CBOHCTEA METAILIOB 4 bubnuoreka [JOK MPUMEHEHNUE UHTEPAKTUBHBIX (POpM yueOHO paboThl
https://m.eds00.ru/7f41a636 - HHTEUICKTYAIbHbBIX, CTUMYJIHUPYIOLITHX
Baxwnerinme MeTamibl U UX bubmmoreka [JOK [TO3HABATCJIbHYIO MOTHBALMIO, UI'POBBIX METONUK,
32 COE/IMHEHHMS 16 https://m.eds00.ru/7f41a636 ~ AMCKYCCHii, JAIOIIMX BOSMOXHOCTh IPHOOPECTH
OTIBIT BEJICHHUS KOHCTPYKTUBHOTO JIAJIOTa;
IpynmnoBoi paboTkl, KOTOpask yYUT CTPOUTH
Hroro no pasxeny 20 OTHOILICHHUS U ICHCTBOBATh B KOMaH/Ie, CIIOCOOCTBYET
Pa3BUTHIO KPUTHUECKOTO MBIIIICHHS;
Pa3nes 4. Xumus n okpy:Kapomas cpeaa
41 BemecTBa u maTepuaisl B 3 bubnuotexa [JOK MIPUMEHEHNE UHTEPAKTUBHBIX (hOpPM yueOHOM paboThI
KU3HH YeJIOBEeKa https://m.eds00.ru/7f41a636 - UHTEIUICKTYaIbHBIX, CTUMYJIUPYFOLIHX
MO03HABATENBHYIO MOTHBAIIUIO, HTPOBBIX METOTHK,
JIVICKYCCHH, TafOIUX BO3MOXXHOCTh MIPHOOPECTH
OTIBIT BEJICHUS KOHCTPYKTUBHOTO JIMAJIOTa;
Hroro no pasneny 3

IpyIIOBON pabOThI, KOTOpPAsk YYUT CTPOUTH
OTHOILIEHUS U IEHCTBOBATh B KOMaH/ie, CIIOCOOCTBYET
Pa3BUTHIO KPUTUYECKOTO MBIIIJIEHUS;



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

PesepBHOE Bpemst 3 bubmmorexa [IOK
https://m.edso0.ru/7f41a636

OBILEE KOJIMYECTBO 68 4

YACOB I10 ITPOI'PAMME

KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHMUE 8 kaacc

HJara uno miany | /[lara no paxkry

JJIeKTPOHHBbIE LM (PPOBBIE

Ne KoanuecTBo yacoB
o/ Tema ypoka o0pa3oBaTe/bHbIe
Bcero K.p. IlLp. pecypchbl
azzne 1. [lepBoHayanbHble XUMHYECKHE OHATHS
[Ipenmer xumuu. Pone xumuu B 1 bubnunorexa [JOK
KHU3HM YesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
IlonsaTrue o MeTOgaX MO3HAHUA B 1 bu6nmoreka [JOK
XUMHHU https://m.edsoo.ru/ff0d227e
IIpakTnueckas padora Ne 1
«IIpaBuna paéorsl B 1adopaTopuu 1 1 bubnnoreka [JOK
U NpuéMbI 00paleHust ¢ https://m.edsoo.ru/ff0d23dc
J1a0OpaTOPHBIM 000PYAOBAHHEM»
Yucteie BemecTBa 1 cMecu. CiocoObl bu6mmorexa [IOK
. 1
pasjiefeHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTHyeckas paﬁi)Ta Ne 2 BuGmiorexa 1IOK
«Pa3nenenne cmeceii (Ha npumepe 1 1

OYHMCTKH IOBAPEHHOM COJIN)»

https://m.edsoo.ru/ff0d28c8
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bu6mmoreka [IOK

0 ATOMBI H MOJIEKYIIbI https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHX JJIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U cl0KHBIE BELIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
10 Xummueckas popmyiia. BaJIeHTIiIIOCTI) Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JJIEMECHTOB
11 OtHocuTeNIbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUHN https://m.edsoo.ru/ff0d350c
13 KommaectBo BemecTBa. Moub. bu6mmoreka [IOK
Momnsipraas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckre U XUMUYECKUE SBICHMS. bu6nmoreka [JOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKAHUS bubnuoreka [IOK
XUMHAYECKHX PEaKITHiA https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koinuecTBa, MacChl BuGmorexa LIOK
17 BEILIECTBA 10 YPABHEHUSIM

XUMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d5708
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KJ'IaCCI/I(l)I/IKaHI/Iﬂ XHUMHUYCCKUX

18 €aKIHi (COeMHEHUS, PA3ITOKEHUS 1 bubmmorexa LIOK
Pealtht A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JI — y4€HBIii-
19 9H I/IKJI(:)III/IGOII{/IZ?[‘O]E)(SOGY[I ZI:I);: " 1 Bu6mnorexa LIOK
t AT H https://m.edsoo.ru/ffod40c4
CUCTEeMaTu3alusl 3HaHUH
K oora Nel
2 Bemeersausmvmueene 11 buorera LIOK
«
B https://m.edsoo.ru/ff0d4290
peakuum»
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
B — .C
2 novyxa Knctopox — oneverrn 1 brmiorera LOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
@ .
| oo e ot |
posa tpeaich ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 006 okcumax
53| msopemopmn n mpousmenonmn. | 1 b morera LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3¢ hexT xumMuueckomn
peakIu, MOHATHE O bubnuoteka [JOK
24 1
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYECKUX PEAKITUIX
Tomnuso (HedTh, yroib U MeTaH). BuGmorexa LIOK
25 3arpsi3HEHHE BO3]TyXa, CITIOCOOKI €T0 1

MPEAOTBPAIIECHUS

https://m.edsoo.ru/ff0d4c4a
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IIpakTnyeckas padora Ne 3 o reme

26 «ITonydenue u cooupanue bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
97 Bonopon — aneMeHT u npocroe bubmumorexa [IOK
BemecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bosopoza. [IpuMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHUCIOTAX U COJIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl mosTy4eHust BOAOPO/1a B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTnyeckas padora Ne 4 o reme
31 «l'Il)onyquHe u C(§)6I/IpaHI/I€ BOJIOpOJA bubmmoreia LIOK
y ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
32 MossipHblii 00BEM ra30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KOJIUYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOMY bubmorexa [JOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 YpaBHEHUIO PEaKIIMN Ha OCHOBE bubmmoreia LIOK
; . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 Du3nvecKkrue 1 XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TorsTue 00 bubmuorexa [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa kak pactBoputeb.
Hacpliiennbie U HeHACHIIIEHHBIE

bu6mmoreka [IOK

37 pacTtBOpbl. MaccoBast 10J1s1 BEICCTBA https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
IIpakTnueckas padora Ne 5 no teme

38 «IIpuroroBiieHre pacTBOPOB C bubmuorexa [JOK
OIpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY

39 KonTtpouabnas pa6ora Ne2 o reme bubnnorexa [JOK
«Kwucnopon. Bomopoz. Boma» https://m.edso0.ru/ff0d6342

40 OKcupl: coCcTaB, KiIacCU(UKaIs, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

’ https://m.edsoo.ru/ff0d664e

amM(pOTEepPHBIX OKCHJIOB
OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubnuoteka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6nmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa, BuGmorexa LOK

46 CIOCOOBI MOJTYYEHUS, XUMUYECKHE

CBOWCTBA

https://m.edsoo0.ru/00ad9474
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IIpakTuyeckas padora Ne 6.
47 Pemenue skcnepuMeHTaIbHBIX 33724 1 1 bu6mmoreka [IOK
110 TeMe «OCHOBHBIE KJIACCHI https://m.edso0.ru/00ad9b7c
HEOPTraHUYECKUX COCTMHCHHIN
I'eneTnyeckas cBs3b MEXKYy Ki1accamu bubmumorexa [IOK
48 N 1
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/00ad9a50
49 O06o001IeHre ¥ cHCTeMaTH3aIs 1 bubnuorexa [JOK
3HAHUI https://m.edsoo0.ru/00ad9ch2
K 1} Ne3
50 "OO(]:{II(E::-IJ:I): EJ?&?:BIOI::O ;aHrII/I(iIZ(e:II\(/II:X 1 1 bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COEIUHEHNI

Pa3nea 3. Ilepuoguyeckuii 3akol u Ilepuoau

cBs3b. OKHCINTEIbHO-BOCCTAHOBHTEIbLHbIE pPeaknuu

HepBHe IIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I

YeCKafd CUCTEeMAa XUMHUYECCKHUX 3JICMCHTOB I[.I/I. MenaeneeBa. CTpoe}me aTOMOB. XMMHYECKAas

51 XHMHYECKHX 31eMeHTOB. [TloHsaTHE O 1 bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
IpyMIax CXOIHBIX JICMCHTOB
[Iepuoanueckuii 3aK0H U Bu6miorexa IIOK
52 [lepuonnueckas cucteMa XMUMHUYECKUX 1
https://m.edsoo.ru/00ada52¢c
anemenToB . 1. Menaeneera
bu6mmoreka [IOK
53 IT , , 1
CPHOABL, TPYIIIBL, HOATPYIIHET https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 1 bubnmnorexa [JOK
saep. U3ororsr https://m.edsoo.ru/00ada342
CrpoeHne 3J1eKTPOHHBIX 06onoquV Butmorexa LOK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit 1

cuctemsl [. 1. MenaeneeBa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHUYECKOI'o
9JICMCHTA I10 €ro IOJIOXKCHHIO B

bu6mmoreka [IOK

56 [epuomnueckoii cucreme /1. U. https://m.edso0.ru/00ada824
Meunneneena
3nauenue Ilepuonnueckoro 3akoHa
57 JUISl pa3BUTHUSI HAYKU U IPAKTUKH. J]. bubmuorexa [JOK
. MenneneeB — yuéHblii, Iearor u https://m.edso0.ru/00ada96e
rpaKJIaHUH
58 DNEeKTPOOTPULIATEIILHOCTh ATOMOB bubnnorexa [JOK
XUMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumMuyeckas CBs3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMuueckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenomsipHas bubnnorexka [JOK
XHMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuum https://m.edso0.ru/00adb076
64 OKuUCIUTENN U BOCCTAHOBUTEIIH bubmmoreia LIOK
https://m.edso00.ru/00adb076
KonTpoabHnasi padora Ne4 1o teme
65 «CTp:eHHe aTonl;a. XuMudeckas Bu6miorexa LIOK
https://m.edso00.ru/00adb486
CBSI3bY
66 PezepBHblit ypok. O0o00111€HNE U bubnuorexa [IOK

cHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00adb33c
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67 PesepBHbIil ypok. O6001cHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O6o01eHne u 1 bubmumorexa [IOK
crcTeMaTH3aIlus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
[MTPOI'PAMME

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHME 9 kaacc

Ne
n/n

Tema ypoka

Ileproanueckuii 3aK0OH.
Ilepuoanueckas cucrema
XUMHYECKHX deMeHToB /1. H.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHHUH

CBOMCTB XUMUYECKUX IIEMEHTOB
NEPBBIX TPEX MEPUOJOB

aTa 1o IJIaH ara o ¢pakr
KoanuyecTBo 4acoB A y A ® y

Bcero K.p. ILp.

Pa3nes 1. BemecTBa u XuMuueckne peakuun

DJIeKTpPOHHbIEe HU(POBbIE
o0pa3oBaTe/ibHbIE

pecypchl

bubmunoreka IIOK
https://m.edsoo.ru/00adb59e

bubanoreka [JOK
https://m.edsoo.ru/00adb6b6
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3 Knaccudukanus u HOMeHKIaTypa bubmmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMHUUYECKON CBSI3U U THUIIBI bubmuorexa [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTpoasnas padora Nel o
5 teme «[loBTOpeHue u yriyoneHue
3HAaHHUM OCHOBHBIX Pa3eioB Kypca
8 Kiracca»
Knaccudukanmst XuMuaeckux
6 €aKI[UH 10 PA3INYHBIM bubnnorexa [JOK
p p https://m.edsoo.ru/00adbcb0
MIpU3HAKaM
[ToHsATHE O CKOPOCTH XUMHYECKOM
7 eakiuu. [ToHaTHE O TOMOT€HHBIX bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
U TETEPOTCHHBIX PEAKIIHIX
TTousTie 0 XUMHYECKOM
paBHOBecHuH. DaKTOPHI, BIUSIONINE
8 Ha CKOPOCTh XUMHUYECKOH peaKINu bubnmorexa HOK
p p https://m.edsoo.ru/00adc28c
1 TIOJI0KEHNE XUMHUUECKOTO
paBHOBeECHUS
9 OxwucnuTensHo- bubnmorexa [IOK
BOCCTAHOBUTEIIbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTUYECKON
10 nccoranmu. CuiabHbIe U ci1a0bie bubnnorexa [JOK
a ' https://m.edso0.ru/00adcd68
AJIEKTPOJIUTHI
. Bubnuoreka IIOK
11 NouHble ypaBHEHUS peaKnid 1

https://m.edsoo.ru/00add448
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XUMHUYECKHE CBOWCTBA KUCIIOT U
OCHOBAHMH B CBETE MPEACTaBICHUI

bu6nunoreka LIOK

12
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
TUCCOLIMAINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTe IpeAcTaBiIeHUil 00 buGnuorexa [IOK
e N https://m.edsoo.ru/00add8b2
3JICKTPOJIUTUYECKON JUCCOIMAITIHI
14 [MousTHE O TUAPOIU3E COJIEH buGnuorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTH3als bubnnorexa [JOK
3HaHUU https://m.edsoo.ru/00addd12
IIpakTHyeckas padora Ne 1.
16 «PpemeHHe BKCHepI/IMeHTaJILHI)IX 1 Bubmiorexa OK
p https://m.edsoo.ru/00addbfa
3a1au»
Kontpoabnas padora Ne2 no
17 TeMe «DJIEKTPOIUTHIECKAS 1 bubmuoteka [IOK
JUccoranusa. XuMU4YECKUe https://m.edsoo.ru/00addecO
pEeaKIuu B PaCTBOPAX»
Paznen 2. HemeTamwibl 1 ©X COETUHEHNS
OO011ast XxapakTEPUCTHUKA
18 ranlg)lreHOBp XI/IM};I%CKI/Ie CBOIiCTBa bubnmorexa [JOK
' https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
XnopoBogopoa. CoisHast KUCIIOTA,
19 XI/IMIF/)I‘{eCIi[I/IGI: cﬁoﬁcma MOJIYUYEHUE bubmmorexa TIOK
’ i ’ https://m.edsoo.ru/00ade104
MpPUMEHEHUE
IIpakTuyeckasi pa6ora Ne 2 o
. bubnuotexa [JOK
20 teme «[loydueHne consTHOM 1

KHUCJIOTBI, U3yUYECHHUE €€ CBOUCTBY»

https://m.edsoo.ru/00ade348
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Brraucnenus no YpaBHCHHAM

bubnunorexa LIOK

21 XHUMHYECKHUX pEeaKLUi, eCJIH OJIUH
peart A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
29 OO6m1as xapakTepucTuka bubmmoreka [JOK
anemeHTOB VIA-rpymnmbl https://m.edsoo.ru/00ade64a
AmnoTtponHsie Mou(UKaIK
93 cepbl. Haxoxnenue cepol u €€ bubnnorexa [JOK
COEIMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBo0po/1, CTPOCHHE,
24 Q)quqecxllze u XI/III:/II/I‘ICCKI/IC bubmorexa HOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuapl cepsl. CepHas KMCIIOTA,
25 @HSH%CKI/IZ u XI/II\I/I)I/I‘ICCKI/IC bubmmorexa [JOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO CI0c00a
26 MIOJIYYEHUS CEPHOU KUCIIOTHI. bubmmoreka HOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIllel cpebl
COCTMHEHUSIMU CEPBI
97 Breruucnenue maccoBolt 101U bu6mmoteka IIOK
BBIXO0/1a IPOJYKTA pEaKuu https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTHKa
a1eMeHToB VA-rpynisl. A30T,
but6mmoreka [IOK
28 pacnpocTpaHeHue B IPUPOJIE,

buznyecKre 1 XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHuak, ero ¢puznueckue u

29 XUMHUYECKHE CBOWCTBA, IMOJTyYEHUE bubmmorexa [JOK
> 1OV https://m.eds00.ru/00adf004
U IPUMCHEHUE
IIpakTnyeckas padora Ne 3 o
30 teme «[lomydueHne ammuaka bubmmorexa [JOK
yAeHe : https://m.eds00.ru/00adf180
U3yUYEHHE €r0 CBOHCTBY
31 A3oTHas KuCI0Ta, e€ (PU3NIeCKue bubnnorexa [JOK
U XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHWUS B KQUECTBE MUHEPAITBbHBIX
32 0o0peHunii. XUMHYECKOe bubmorexa HOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®ochop. Okeun bhocdopa (V) u
33 docdopnas kucnora, pusudeckue bubnnorexa [JOK
1 XUMHYCCKHE CBOMCTBA, https://m.edso0.ru/00adf68a
MOJTydeHUE
Hcnonb3oBanue Gocdatos B
34 KaueCTBE MUHEPAJIbHBIX bubmuoteka [IOK
ynoOpeHuit. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl pochaTamu
Yrnepon, pacnpocTpaHeHuUe B
35 pu i))z[e g)mﬂlfiec;l)de u bubmmorexa TIOK
pHpoe, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxcupl yriaepoaa, ux pusudeckue
yHIeP . ¢ bu6muoreka [JOK
36 1 XUMUYECKHE CBONCTBA.

DKoJoruyeckue mpoodIemsl,

https://m.edsoo.ru/00adfebe
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CBsA3aHHBIC C OKCHJOM YIjiepoJa
(V)

37 VronpHas KUCIIOTa U €€ COJIN bubmotexa [IOK
https://m.edso0.ru/00ae006c
IIpakTnyeckas padora Ne 4 o
teme "[losydyeHue yriekucnoro Bbu6mmotexa [JOK
38 1
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHauaNBbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubsmorexa [JOK
P https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YTIIepoia
bubnunoreka LIOK
40 KpeMmuuii u ero coefuHeHns
P a https://m.edso00.ru/00ae080a
IIpakTuyeckas padora Ne 5.
41 Pemenne skcnepuMeHTaIBHBIX 1 bubmmnoreka HOK
3a7a4 1o TeMe «Bakaelmnine https://m.edsoo.ru/00ae0bf2
HEMETAJIIBL U UX COEIUHEHUS)
KonTpoubsnas padora Ne3 1o
42 TeMe «Baxuelnine HeMeTauIbl U 1 bubmorexa LIOK
https://m.edsoo.ru/00ae0e18
UX COEINHEHU
Paznea 3. Merajliibl M X COeTHUHEHHUS
OO01mas xapakTepucTHKa
XUMHUYECKHUX DIIEMEHTOB —
43 MeTaJIoB. MeTaymndeckas CBsI3b 1 bubmuoreka [{OK

METAJTNYECKask KpUCTATMYECKast
pemérka. Pu3ndyeckKre CBOMCTBa
METAJIJIOB

https://m.edsoo0.ru/00ael103e
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XUMHWYECKHUE CBOMCTBA METAJJIOB.

44 DIIEKTPOXUMHUUECKUAI P Bubmorexa HOK
poXHM P https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaJJIOB
O061me crnocoObl MoTy4eHHs
MeraiuioB. CruiaBel. Berauciienus
45 10 YPAaBHEHUIM XUMUYECKUX Bubmorexa HOK
Ypas! https://m.eds00.ru/00ae1156
PEaKIIMii, €CJIU OJIUH U3 PEarcHTOB
COJICPXKUT IPUMECH
46 [TousATHE O KOPPO3UU METAIUIOB Bubmiorexa HOK
pp https://m.edsoo.ru/00ael1278
bubnunoreka LIOK
47
[lenoumsie meramer https://m.edsoo.ru/00ael4h2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubmuoreka [IOK
KaJIBIIUHA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxnelume coequHeHns Kajlblusg Bubmiorexa OK
a 1 https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3ALNS
3HAHUN
59 JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bubmmoteka IIOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
IIpakTuyeckas padora Ne 6 o
53 Teme "JKECTKOCTD BOJBI U METOIBI bubnnorexa LOK
.. " A A https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 ATOMIHI bubmmoreka [IOK

https://m.edsoo.ru/00aelc64
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55 AMpoTepHbIe CBOICTBA OKCHIA U 1 bubmmoreka [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso 1 bubnunoreka LIOK
https://m.edso0.ru/00ae1d86
57 OKcuibl, THIAPOKCUIBI U COJIU 1 bubmmoreka [JOK
xenesa (1) u xemnesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMaTH3aIs 1
3HAHUH
IIpakTuyeckasi pabora Ne 7.
59 Penenne skcriepuMeHTanbHBIX 1 1 bubanoreka [JOK
3a7a4 o teme «Baxkuelimnine https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIUH, €CITH OJIUH
60 U3 PEareHTOB JIaH B U30BITKE WIIH 1 bu6nunorexa LIOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOH JIOJTM BBIXOJIA MIPOTYKTa
peakuu
61 O06o0mIeHre U cucTeMaTr3aIus 1
3HAHUH
KonTpoubsnas padora Ne4 1o
62 TeMme «BakHewIme MeTaabl ¥ UX 1 1
COCTMHCHUS»
Paszpnen 4. Xumus u okpykaouias cpeia
63 BemectBa 1 Matepuansl B 1 bubmuoteka [IOK
MMOBCEIHEBHOM KM3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
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XHUMHUYECKOE 3arps3HEHUE bubmmoreka [JOK
64 . 1
OKpYKarolllei cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B penieHnu 1 bubnuorexa LIOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
PesepBHbIil ypok. O0001ICHHE 1 bu6muoreka [IOK
66 . 1
cucTeMaru3anus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepsHblil ypok. O6001eHue U 1 Bbu6moteka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepsHblit ypok. O60011ieHNEe 1 1 bubnuoreka [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOT'PAMME
Hpuiaoxenue 1
JIMCT BHECeHUA U3MEHeHHuil B padouylo nporpammy 8 kiace
Ne Tema KosauuecTBo 4acoB Ipuyuna Cnocod
ypoOKa KOPPEKTHPOBKH, KOPPEKTHPOBKH

(PeKBM3HUTHI IPUKA3a
JHPEKTOPA IIKOJIbI)

ITo niany | /lano
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JlucT BHeceHusi U3MeHEHUI B padouylo nporpammy 9 kiacc

ypoka

Tema

KoaundyecTBO 4acoB

Ipuunna
KOPPEKTHPOBKH,
(pPeKBU3MTHI IPpUKA3a
JHPEKTOPA IIKOJIbI)

Cnoco0
KOPPEKTHUPOBKHU

ITo niany | /lano
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