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MOACHUTEJIBHASA 3AIIMCKA

ITporpamma o XMMUU Ha YPOBHE OCHOBHOTI'O 00I1IEro 00pa3oBaHUs COCTaBJIEHA HA OCHOBE TPEOOBAaHUH K pe3ybTaTaM OCBOCHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbI OCHOBHOTO 00111ero oopa3oBanus, npeacraBieHHbIXx B DI'OC 00O, a Takke Ha ocHOBe (enepanbHOi pabodeii
IIPOrpaMMbl BOCIIMTAHUS U € Y4ETOM KOHIIETILIUY NPENoAaBaHus yueOHOro npeamera «Xumus» B 00pazoBaTeabHbIX opranusanusax Poccuiickoi
denepanuu.

ITporpamma o xuMuu Aa€T MpecTaBlIeHUe O LesIX, 00ell cTparerun o0y4eHus, BOCHUTAHUSA U Pa3BUTHsI 00yUYarOIIKUXCsl CPeICTBAMU y4eOHOTo
npeaMeTa, YCTaHaBIMBAET 0053aTEIbHOE IPEMETHOE COJIepKAaHUE, ITPEyCMaTPUBACT paclpeie]ieHHe ero Mo KilaccaM M CTPYKTYPHPOBAaHUE 110
paszenaM U TeMaM IPorpaMMbl IO XUMUHU, OIPEENSeT KOJTMYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTUKU COJCPKAHUS, PEKOMEHYEMYIO
MIOCJIEIOBATEIBHOCTD N3YUEHHSI XUMHH C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO MpoIecca, BO3PACTHBIX
0coOeHHOCTeH 00yUaroIuXxcs, onpeesieT BO3SMOKHOCTH IIpeIMeTa JJIs pealln3aluy TpeOOBaHUN K pe3yJibTaTaM OCBOSHHSI OCHOBHOM
00pa3zoBaTeNbHON IPOTPaMMBI HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus, a TaKkKe TpeOOBaHMIA K pe3ysibTaTaM 00y4eHUs] XUMHUH Ha YPOBHE IIeJei
M3yUYEHHS MPEIMETa U OCHOBHBIX BHIOB Y4€OHO-TIO3HABATEIBHOM JESITEILHOCTH 00yYaroIIerocs o OCBOCHUIO y4eOHOTO COIepIKAHMUS.

3HaHUE XUMHH CIIY’)KUT OCHOBOH [T (HOPMUPOBAHHUS MUPOBO33PEHUS 00YUAOIIETOCS, €T0 MPEICTABICHUI 0 MaTEpUAIBHOM €AMHCTBE MUPA, BAKHYIO
POJIb UrpatOT GOPMUPYEMBbIE XUMHUEH MPEICTABICHHS O B3aUMOIPEBPALIEHUAX SHEPTUU U 00 3BOJIOLMHU BEIECTB B IPUPOJIE, O MYTAX PEIICHUS
rJ100aJBHBIX POOJIEM YCTOMUNMBOIO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOI, SHEPreTHUECKOM, MUILIEBOI U SKOJIOrMYecKO 0€30MacHOCTH, IpobiieM
3/IPaBOOXPAHEHHS.

N3yuyenue xumuu:

CHOCOOCTBYET peanu3aliii BO3SMOXKHOCTEN JJIsl caMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYPBI IMUYHOCTH, €€ 001Iel U PYyHKIIMOHAIBHON TPaMOTHOCTH;
BHOCHUT BKJIaJl B ()OPMHPOBAHUE MBIIUICHHUS! M TBOPUECKUX CIIOCOOHOCTEH 00YJarOIUXCsl, HABBIKOB UX CAMOCTOSTEIBHON YUeOHOH e TeTbHOCTH,
AKCTIEPUMEHTAIBHBIX M HCCIIEA0BATEIbCKAX YMEHUH, HEOOXOIMMBIX KaK B TOBCEHEBHOM KU3HU, TaK M B MTPO(ECCHOHATLHON IeATEIIbHOCTH;
3HAaKOMHT CO CHen ()UKol HaydHOTO MBIIIICHHSI, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO B3TJISAA HA €IMHCTBO MPUPOIBI U YE€TIOBEKA, SIBIISCTCS
OTBETCTBEHHBIM 3TAIIOM

B (DOPMUPOBAHUU E€CTECTBEHHO-HAYYHOU I'PAaMOTHOCTH 00YYaIOIINXCS;

CTIOCOOCTBYET (hOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IIPHPO/JIE, K YSTIOBEKY, BHOCHT CBOW BKIIAJI B
HKOJIOTHUECKOE 00pa30oBaHue 00YJaOLIHXCS.

JlaHHBIC HaMpaBJICHUS B 00YYEHUN XUMHH 00ECTICUNBAIOTCS CIIEIIM(PHUKON CoepKaHusl y4eOHOTO IPeMETa, KOTOPBIN SBISIETCS TIearOTHIeCKA
alanTHPOBAHHBIM OTpaKEHHEM 0a30BOI HAyKH XMMHHU Ha OTIPEACTIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIETO 00pa30BaHUsI OPHEHTUPOBAH HA OCBOCHUE O0YJAIONMMHUCS CHCTEMBI IEPBOHAYAIBHBIX MIOHATHI X IMHH,
OCHOB HEOPTaHUYECKOH XUMHH U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MTOHATHI OpPraHMYeCKONH XUMUH.



CrtpykTypa coep>kaHus MPOrpaMMBbl MO0 XUMHUU ¢()OPMUPOBAHA HA OCHOBE CHCTEMHOT0 Moaxo/a K e€ n3ydenuro. Coaep:kaHue CKIabIBaeTCs U3
CUCTEMBI IIOHATUN O XMMHUYECKOM 3JIEMEHTE U BELLIECTBE U CUCTEMBI ITOHATHI 0 XUMHUYECKOU peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI
110 NPUHIMILY TIOCIIEI0BATENBHOIO PA3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUECKUX IIPECTABICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOI'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

[Tepuoanueckoro 3akona [{. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHs O CTPOEHUHU aToMa U XUMHYECKOU CBSI3H;

— MPEICTABICHHUNA 00 3MEKTPOIUTHUECKON AUCCOIMAIIIH BEIIECTB B PaCTBOPaXx.

Teopernueckue 3HaHUS pPacCCMaTPUBAIOTCS HA OCHOBE SMIUPHUUYECKU MTOJYYEHHBIX U OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEI0BATENILHO OT OJJHOTO
YPOBHS K APYTroMY, BBIMOIHSSA (PYHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOEHUS M BO3MOYKHOCTEH MPAKTHUYECKOTO IPUMEHEHUS 1
MOJIyYEHUS] U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMBbl 0 XUMHUU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XMMHUYECKOIM COCTABIISAIONICH HAyYHOU KapTUHBI MUPa B JIOTUKE €€
CUCTEMHOM IPUPO/]Ibl, IEHHOCTHOTO OTHOLLIEHUS K HAYYHOMY 3HAHHUIO U METOJaM [103HaHus B Hayke. M3yueHne XMMUM IPOUCXOIUT C IPUBJICUECHU EM
3HAHUU U3 paHee U3YUYEHHBIX yUeOHbIX npeaMeToB: «OKkpyxkaroumii Mupy», «buonorus. 5—7 kinaccel» U «Pu3nka. 7 Kiiacey.

[Tpu n3yueHnH XUMUU TIPOUCXOAUT (POPMHUPOBAHNE 3HAHUI OCHOB XMMHUYECKON HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTHYECKO M
NEeSITeIbHOCTH YEJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYPHL. 3a/1aua y4eOHOTO MpeaAMeTa COCTOUT B JOPMUPOBAHUYU CHCTEMBI
XUMUYECKUX 3HAHUM — BaXKHEHINX (DAKTOB, TOHITHI, 3aKOHOB U TEOPETUUYECKUX TOJIOKEHUH, TOCTYIMHBIX 0000IEHUI MUPOBO33PEHUECKOTO
XapakTepa, A3blka HayKH, B IPUOOIIEHUH K HAYYHBIM METOaM MO3HAHUS MTPH U3YYSHHUH BEIIECTB U XMMHUUYECKUX peakluid, B GOPMUPOBAHUU U
pa3BUTHHU NTO3HABATENIbHBIX YMEHUN U UX IPUMEHEHNHU B y4eOHO-TI03HABATEIbHON U Y4eOHO-HUCCIIe10BAaTEIbCKON AESITEIbHOCTH, OCBOEHUH MPaBUII
0e30macHOro OOpaIeHus C BEIIECTBAMHU B ITOBCETHEBHOM JKU3HMU.

ITpu n3yyeHNH XMMHUU Ha YPOBHE OCHOBHOT'O 00IIlero 00pa3oBaHMs BaXKHOE 3HaAUEHHE MPUOOPETH Takue 1M, KaK:

— (hopMHpOBaHUE UHTEIUIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CAaMOOOPa30BaHHIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY NPUHATHIO PEILICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSAIOLIIUMCS YCIOBHSIM KHU3HH;

— HaIlpaBJICHHOCTh 00yUYEHHsI Ha CHCTEMaTHYecKoe MPUOOIeHNe 00yUJaloIUXCsl K CaMOCTOSTENbHOM MM03HABATEIbHOM e TEIbHOCTH, HAyYHbIM
METOAaM MO3HAHUs, POPMUPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrnieuyeHue yCIoBHiA, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUAIOIIMMHUCS OIbITAa Pa3HOOOPA3HOM JesITeIbHOCTH, TTO3HAHUS U CAaMOIIO3HAHUS,
KITIOYEBBIX HAaBBIKOB (KJIFOYEBBIX KOMIETEHIHH ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE /ISl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (opmupoBanue o011eH HyHKIMOHATBEHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHUCIIE YMEHHH OOBSCHITH U OL[EHUBATH SIBICHUS
OKpY>KaIOIlIEero MUpa, UCIOJIb3Ysl 3HAHUS U OIBIT, NOJIyY€HHBIE TPU U3yYEHUN XUMUU, IPUMEHATh UX IIPU PELICHUH NPOOIeM B OBCEIHEBHON KU3ZHU
U TPYZAOBOM I€ATEIIBHOCTH;

— (popmupoBaHue y 00y4aronMXcsi T'YMaHUCTHUECKUX OTHOLICHUN, TOHUMaHUS IEHHOCTH XMMUYECKUX 3HAHUHN JIJIs1 BBIPAOOTKU HKOJIOTHUECKU
11€J1ecO00pa3HOro MOBEJICHNS B OBITY U TPYAOBOW JAEATEIBHOCTH B IENISIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY KaroIlel MpUpOIHOM Cpeibl;



— pa3BUTHE MOTHBAIMH K 0O0YyYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHS O0IIIEYEIOBEYECKUX LIEHHOCTEH,
TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAIIPABJIEHHOCTH JAIbHEUIIETr0 00yUYeHUSI.

OO611ee yncI0 YacoB, OTBEACHHBIX JIUI M3YyYEHUsI XUMUU HA YPOBHE OCHOBHOTO 00IIIeT0 0Opa3oBaHus, cocTaBisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeZIeI0), B 9 kitacce — 68 4acoB (2 yaca B HEJIENIO).

COILEPKAHUE OBYYEHUSA

8 KJIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Poip XMMUM B KU3HU 4eloBeKa. XUMUA B cUCTeMe HayK. Tena u BemecrBa. @u3nyeckue CBOKWCTBA BEIIECTB. ATpEraTHOE COCTOSTHUE
BeniecTB. [loHsTHE O METOAAX MO3HAHMS B XMMHHU. UncThie BemecTBa U cMecd. CriocoObl pa3/ieieHus: CMecei.

ATOMBI 1 MOJIEKYJIBI. XUMHAYECKHUE 3JIeMEHTBI. CHMBOJIBI XUMUUYECKUX JIEMEHTOB. IIpoCcThie U C105KHBIE BeleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.
Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BenlecTB. OTHOCUTENbHAS aTOMHAs Macca.
OTtHocuTenbHAs MOJIEKYJISIPHAs Macca. MaccoBasi 10J1s1 XMMUYECKOIO 2JIEMEHTA B COCJUHEHHH.

KonnyectBo BeniectBa. Mouib. MossipHast Macca. B3auMocBs3b KOJIMUYECTBA, MacChl M YUCIIA CTPYKTYPHBIX €IMHUL] BeulecTBa. Pacuérel no gpopmynam
XUMHYECKUX COCTUHEHUM.

Du3ndyecKue U XMMUYECKHE SIBJICHUSA. XUMHUUECKasl PEaKUs U €€ MPU3HAKU. 3aKOH COXPAHEHUS MacChl BENIECTB. XUMUUYECKUE yPaBHEHUS.
Knaccugukaius XuMiuuecKux peakiuii (CoeTuHeH s, Pa3oKeH s, 3aMeIeHuUs, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMUYECKON MOCY/I0H, MpaBuUiIaMH paboThl B Jabopatopuu U mpuéMamMu oOpalleHus ¢ 1abopaTopHbIM 000pyI0BaHUEM, U3yUEHHUE U
ornucaHue (GU3NIECKUX CBOMCTB 00pa3I0B HEOPraHMUECKUX BEIIECTB, HAOM0IeHne PU3NYEeCKUX (TUIaBJIeHUE BOCKA, TassHUE JIbJa, PACTUPAaHUE caxapa
B CTYIIKE, KUTIEHUE U KOHJIEHCAIUs BOJIbI) U XMMHUUYECKUX (TOPEHHE CBEYH, POKATMBAHUE MEHOW TPOBOJIOKH, B3aUMOJEHCTBHE MeNa ¢ KUCIOTOMN)
SIBJICHU, HaOII0/IEHNE U ONMCaHNUEe TPU3HAKOB MPOTEKAHUS XUMHUECKUX PeakLMi (pa3iokeHnue caxapa, B3auMOIEHCTBIE CEPHOM KHCIOTHI C
xJiopuzioM Oapus, pasnoxenue ruapokcuaa meau (1) npu HarpeBanuu, B3aumoielicTBUE xene3a ¢ pactBopoM conu Meau (II), uzydenue cnoco6os
paszieneHns cMecei: ¢ MOMOIIbIO MAarHuTa, (pUIbTpOBaHuUE, BhIMAPUBAHKE, TUCTHILIALNS, XpoMaTorpadus, MpoBeIeHNUE OUUCTKU ITOBAPEHHON COJIH,
HaOJII0ICHNE U OIUCAaHKE PE3Y/IbTaTOB MIPOBEACHNUS OIBITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MACChl, CO3/IaHIE MOJIEJIEN MOJIEKYI
(IapocTepKHEBBIX).

Baskneiinue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cMech rasos. CocraB Bo3ayxa. Kucinoposa — anemeHT u npocroe BeecTBo. HaxoxaeHue kuciaopo/ia B Ipupojie, U3ndeckue 1 XuMHUecKue
cBoiicTBa (peakuuu ropenusi). Oxcunel. [Ipumenenne kucnopoa. CriocoObl MOTy4YEHUS KUCIOpo/ia B 1a00paTOpUM U MpoMbIUIeHHOCTH. KpyroBopor
Kuciaopoaa B npupoze. O30H — amoTponHast MoAU(GUKAILUS KUCIOPOa.

TemnnoBoit 3¢ ekt XuMUUECKOH peakiuu, TEePMOXUMUYECKHE YPaBHEHNUS, K30~ U SHAOTEPMUYECKHE peakuy. TOIUIMBO: Yrolb U MeTaH. 3arpsi3sHeHne
BO3/yXa, YCHJIEHHE TaPHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOTO CIIOSL.



Bogopon — sanemeHT u npoctoe BemiecTBo. HaxoxieHue Boiopoaa B mpupojie, Gu3nyecKue 1 XuMUUYECKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI
noy4yeHusi. KUcioTsl u couu.

Mounsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

dusnueckue cBoCTBa BOAbL. Boaa kak pactBoputens. PacTBopbl. HachlllieHHBIE M HEHACBILLIEHHBIE PaCTBOPBL. PACTBOPUMOCTE BELIECTB B BOJIE.
MaccoBas 10J14 BelllecTBa B pacTBOpe. XMMHUUYECKHE cBOMCTBa BOAbl. OcHOBaHUA. Poib pacTBOPOB B IPUPOJE U B )KU3HU YesioBeka. KpyroBopot Bo/bl
B IIpUpoOJIe. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeaunenuid. Oxcuanl. Kinaccudukamms okcu1oB: coiaeodpasyromire (OCHOBHbIE, KUCIOTHbIE, aM(pOTEepHbIE) U
HeconeoOpa3zyomue. Homenkiarypa okcunoB. dusndeckue U XMMHUECKUE CBOMCTBA OKCUIOB. [ToydueHne okcuaos.

OcnoBanus. Knaccudukaiys ocHOBaHUMN: MIETOYN U HEPACTBOPUMBIE OCHOBaHUsA. HoMeHkaTypa ocHoBaHUil. du3nueckrue 1 XUMUYECKHEe CBONCTBA
ocHoBaHuil. [lonmydyeHne ocHOBaHUI.

Kucnotsl. Knaccudukamus kucnor. Homenknarypa kucnor. @u3ndeckie U XMMHYECKHUE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTauioB H.

H. bekerosa. [lonyuenue kucnor.

Conu. Homenkiarypa coneil. @uznueckue U XuMuieckue cBoicTna coieil. [lonyuenue comneil.

I'eneTnueckas CBsSI3b MEXKIY KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeieNIEHUE COJepKaHUs KUCIOpoa B BO3/AyXe, I0JlyueHue, coOMpaHue, paclio3HaBaHUE U U3Y4YE€HHE CBOMCTB KUCIIOpOAa,
HaOJI0IeHNE B3aUMOICHCTBUS BEILIECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBEHHS U MpEKpalleHus FopeHus (moxkapa), 03HaKoOMJIEHHE ¢ 00pazlaMu
OKCH/JIOB U OIMCAaHUE UX CBOMCTB, MOJyuYeHUE, COOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOICTB BOJIOpOa (TOpEHKE), B3aUMOIEHCTBIE BOIOPOAA C
okcugoM menu (II) (Bo3aMOXKHO HCTIONIB30BaHKE BUIE€OMATEPUANIOB), HAOII0AeHNE 00pa3LloB BELIECTB KOJIMYECTBOM | MOJIb, HCCIIEJOBAHUE
0COOEHHOCTEH pacTBOPEHUS BEIIECTB C Pa3TUIHON PACTBOPUMOCTHIO, TPUTOTOBJICHUE PACTBOPOB C ONPEICIEHHON MacCOBOM J0JIel paCTBOPEHHOTO
BEIIECTBA, B3aMMO/ICHCTBUE BO/IBI C METAJUIaMU (HATpUEM U KajblieM) (BO3MOXHO MCII0JIb30BaHUE BUIEOMATEPHAIIOB), HCCIIEJOBaHUE 00pa3I0B
HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccOB, HAOIIOEHIE U3MEHEHHS OKPACKU MHAMKATOPOB B pacTBOpax KHUCIOT U IIeJo4el, U3ydeHue
B3anMojieiicTBus okcuna meau (I1I) ¢ pacTtBopoM cepHOI KMCIOTHI, KUCIIOT € METaJlJIaMH, peaKkLuil HeUTpaau3aluy, MoJIydeHe HepacTBOPHUMBIX
OCHOBAaHMH, BBITECHEHHE OJJHOTO METAJIa APYTMM U3 PACTBOPA COJIM, PELIEHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHelmmne Kiaccsl
HEOPraHNYECKUX COETUHEHUIN.

IMepuoauveckuii 3akon u [lepnoanyeckas cucrema xumudeckux j1eMeHToB /. U. MenpgesieeBa. CTpoeHue aToMOB. XUMUYECKAS CBSA3b.
OKHCIIMTEbHO-BOCCTAHOBUTE/IbHBIE PEAKIIUH

[lepBbie NONMBITKY KJIACCU(PUKALUU XUMUYECKUX 1€MEHTOB. [IoHATHE O Irpynnax CXOAHBIX 3JIEMEHTOB (ILEI0YHbIE U IET0YHO3EMEeNIbHbIE METaLIIbI,
rajloreHbl, UHEPTHBIE Ia3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTepHbIE OKCU/IBI U THIPOKCH/IBI.

[lepuoanueckuii 3axoH. [lepuoanueckas cuctema xumudeckux anemenToB Jl. M. Menneneesa. KopoTkonepuoanas v JuiMHHONIEpUOIHAS (DOPMBI
Ilepunonnueckoii cucreMsl XuMu4ecKux 351eMeHToB [1. 1. Menneneesa. Ilepuoas! u rpynmnsl. @PU3HYECKUN CMBICII TOPSAKOBOTO HOMEPA, HOMEPOB
[IEPUOJA U TPYIIIBI DJIEMEHTA.



Crpoenue atomoB. CocTaB aTOMHBIX a1ep. M30Tomnbl. DnekTpoHbl. CTpoeHHEe IEKTPOHHBIX 000JI04€K aTOMOB IepBbIX 20 XUMUYECKUX IEMEHTOB
ITepnonnueckoii cucremsl 1. 1. MenneneeBa. XapakTepucTUKa XUMAYECKOIO 3JIEMEHTA T10 €ro MoJI0KeHHIo B [lepuonnueckon cucreme /1.

N. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMS paJiyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAIUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 I'PYyNIIAM U IEPHOAAM.
3nauenue Ilepuonnueckoro 3akona u [leproaudeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB JJIs Pa3BUTHS HayKH U npakTtuku. /. 1. Mennenees —
YUYEHBIN U IPaXKIaHUH.

Xumunueckas cBsa3b. KoBaneHTHas (11oyisspHasi U HEMOJIAPHAs) CBSI3b. DJIEKTPOOTPULATEIbHOCTh XUMUUECKUX 3J1IEMEHTOB. FlOHHas CBA3b.

Crenenp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakliuU. [Iponeccsl okuciienus u BoccTaHoBIIEHNA. OKUCIUTENN U BOCCTAHOBUTEIIH.
Xumuueckuii IKCnepumenm:

n3ydeHre o0pas3IoB BEIIECTB METAIIOB M HEMETAIIJIOB, B3aUMO/ICHCTBHE THAPOKCH A IIMHKA C PACTBOPAMHU KUCIIOT U IIEJIOYEH, TPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKLuil (frOpeHue, peakliuu pas3iokKeHNs, COETUHEHUS).

Mesicnpeomemmnie céasu

Peannzanus MeXIpeaMETHBIX CBSI3€H MPU M3yUYEeHUH XMMUHU B 8 KJlacce OCYLIECTBISETCS Yepe3 HCI0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HaYYHbIX
MIOHATHUM, TaK Y TIOHATUH, SIBJISIOIINAXCS CUCTEMHBIMU JUIsl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE IOHATUSA: HAYYHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CUHTE3, KIacCCU(PHUKALH, NepUOIUUYHOCTh, HAOIIOICHHE,
9KCIIEPUMEHT, MOJIEIMPOBAHKE, U3MEPEHUE, MOJIEIb, SIBIICHHUE.

dusuka: MaTepus, aTOM, NIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJI, U30TOIIbI, PaIH0aKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUH 3apsij, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHME BEIEeCTBa, ra3, (pu3nyeckre BeIMYMHbI, €MHULBI U3MEPEHUs, KOCMOC, MIaHeThl, 3B€3/1bl, CoHIIe.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, OJIE3HBIE HCKOMAEMBbIE, TOILNINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xXumH4yeckasi peakuus

[lepuonnueckuii 3akoH. [lepnonnueckas cucrema xummudeckux 3aeMeHToB 1. . MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOWCTB XMMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAIHS, KAJIBIHUSA U UX COEAMHEHUI B COOTBETCTBUU C MOJIOKEHUEM DJIEMEHTOB B
[Iepnonnueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUIbl XUMHYECKOMN CBSI3H. THIBI KPUCTATUIMYECKUX PEIETOK, 3aBUCUMOCTh CBOMCTB BEIMIECTBA OT THUIMA KPUCTAITIIMYECKOM
PEETKU U BUAa XUMUYECKOU CBSI3H.

Knaccudukanms 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XMMUYECKHUE CBOMCTBA BEMIECTB, OTHOCSIIUXCS K Pa3TUYHBIM KJIacCaM HEOPTaHHMYECKUX
COEMHEHHI, TCHETUYECKAs CBSI3b HEOPTaHUYECKHX BEIIIECTB.



Knaccugukanus XuMH4ecKuX peakiuii o pa3InuHbIM IIPU3HAKaM (110 YHUCILy U COCTaBY y4acCTBYIOUIMX B peaKLMH BELIECTB, 110 TeII0BOMY 3ddekry,
110 U3MEHEHHIO CTETICHEH OKUCIICHUSI XUMUYECKUX HJIEMEHTOB, 110 0OPAaTUMOCTH, TI0 YJaCTHIO KaTaau3aTopa). K30~ U SHAOTEPMHUECKUE PEaKIIHH,
TEPMOXUMHUUYECKHE YPABHEHUS.

[TonsaTue o ckopocTH XUMHYeckoi peakuuu. [lorarue 06 0OpaTUMBIX 1 HEOOPATUMBIX XMMUYECKHX peakiusaX. [IoHsATHEe 0 TOMOTEHHBIX U
rereporeHHsIx peakiusx. [lonsrue o karanuze. [lonsTHE 0 XMMHUYECKOM paBHOBEeCHHU. DaKTOPBI, BIUAIOLINE HA CKOPOCTh XMMUYECKOH peakuu 1
MOJIOKEHUE XUMUYECKOTO PaBHOBECHSI.

OKuCINTENIbBHO-BOCCTAHOBUTEIIbHBIE PEAKLINH, SJIEKTPOHHBINA OaJaHC OKHCIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBieHUEe ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUN C UCIIOIB30BAaHUEM METO/1a 3JIEKTPOHHOTO OanaHca.

Teopus 3neKTPONIUTUUECKON JUCCOLMALIUK. DISKTPOIUTHI M HEANIEKTPOIUThl. KaTHOHBI, aHHOHBI. MeXaHU3M TMCCOLMAlMU BEILECTB € Pa3IUYHBIMU
BUJAMU XUMUYECKOH cBs3u. Crenenpb qucconranui. CUIbHbBIE U C1a0ble 3JEKTPOIUTHI.

Peakiiun HOHHOTO OOMeHa. Y CIIOBHSI IPOTEKAHUs PeaKkIMii HOHHOro 0OMEHa, IIOJIHbIE U COKpaIlEHHbIE MIOHHbIE YpaBHEHUS peakiuil. CBoiicTBa
KHCJIOT, OCHOBAHUH U COJIEN B CBETE MPEACTABICHUHN 00 3JIEKTPOIUTHUECKOM aucconanuy. KauectBeHHble peakiiuy Ha HoHbl. [loHsTHE O THApOIN3E
coJen.

Xumuueckuii Ixcnepumenm:

O3HAKOMJIEHUE C MOJICJIIMU KPUCTAIIIMUECKUX PEHIETOK HEOPraHMYECKUX BEILECTB — METAJNIOB ¥ HEMETAJIOB (TpaduTa U ajamasa), CJIOKHBIX BELIECTB
(xIopua HaTpus), UCCIIEAOBAHIE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEaKIK OT BO3JCHCTBUS pa3IMuHBIX (DAKTOPOB, HCCIICTOBAHHE
3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOIECcca AUCCOLUAIIMH KUCIIOT, Liesioueil U cosel (BO3MOXKHO MCII0JIb30BaHUE BUECO MATEPUATIOB),
IIPOBEJICHUE OIBITOB, WILTIOCTPUPYIOLIMX MPU3HAKY NMPOTEKAHUS peakuii HOHHOTro oOMeHa (o0pa3oBaHMe OcajiKa, BblIeJIEHUE raza, o0pa3oBaHue
BO/IbI), OIIBITOB, MILTIOCTPUPYIOIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH (TOPEHHE, PEaKIMH Pa3JIoKEeHUs, COSTUHEHN),
pacrno3HaBaHHE HEOPraHMYECKHUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX PEAKIUI HAa NOHBI, PELICHUE HKCIIEPUMEHTAIbHBIX 3a1a4.

Hemerajibl 1 MX coeJUHEeHUA

OO61as xapakTepucTrKa ranoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE CTeNeHH oKuciaeHus. CTpoeHne u Gu3nYecKue CBONCTBA MPOCTHIX
BEIIECTB — T'aJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MMpUMepe XJI0pa (B3auMOEHCTBUE ¢ METalIaMH, HEMeTaJllaMH, 1ieJI04aMu). XJI0POBOAOPO/I.
ComnsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, NIOJyuyeHUe, MpuMeHeHue. JleificTBre Xjopa 1 XJI0pOBOAOPO/a Ha OpraHu3M uejoBeka. Baxxnelinme
XJIOPUJIBI U UX HAXOXJACHHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnel. Oco0eHHOCTH CTPOEHUS! aTOMOB, XapaKTepHble cTeneHN okucaeHus. CTpoeHue u puznyeckue
CBOMCTBA MPOCTHIX BEUIECTB — KMCIOPOa U Cepbl. AJUIOTPOMHbBIE MOU(UKAIIMHN KHCIOPOAa U cepbl. XUMUYECKHEe CBOHUCTBa cepbl. CepoBOIOPOI,
CTpoeHue, (pru3nuecKue 1 XuMuyeckue cBoicTBa. OKCUIBI Cephl KaK MPEeICTaBUTENHN KUCIOTHBIX OKCUI0B. CepHasi KUCI0Ta, PU3NYECKUE U
XMMHYECKHEe CBOWCTBA (00IIHMe KaK MPEeCTaBUTEN Klacca KUCIOT U crennduyeckrue). XuMHUUECKUe peaKIiy, JexkKallue B OCHOBE IPOMBIIUIEHHOTO
criocoba nmostyueHus: cepHoi KucioTel. [Ipumenenue ceproil kucnotsl. Col CepHOI KUCIOTHI, KaUeCTBEHHAs peakius Ha cynb(ar-uoH. Haxoxnenue
CEpbI U €€ COETUHEHU B IPUPOAE. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOLIEN Cpebl COEAUHEHUAMU Cepbl (KUCIOTHBIE JOXKIM, 3arpsiI3HEHUE BO3AyXa U
BOJOEMOB), CITIOCOOBI €r0 MPEIOTBPAIICHHUS.



OOm1ast xapakTepucTHKa 1eMeHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE CTEIICHH OKUCIICHHS. A30T, pacClIpOCTPaHEHUE B
npupoje, Gpu3ndeckre u XuMHIECKue cBoiicTBa. KpyroBopot a3ora B npupoie. AMMHAK, ero (u3n4eckue 1 XUMHUECKUE CBOICTBA, MOy4YeHHE U
npuMeHeHne. Colii aMMOHUS, MX (PU3UYECKUE U XMMUYECKHE CBOWCTBA, TpUMeHeHHne. KauecTBeHHAsI peakiivsi Ha MOHBI aMMOHHUS. A30THAs KUCIIOTa,
e€ momyyeHue, GU3NIeCKue 1 XMMUYECKHE CBOMCTBA (00IIHMe Kak MPEICTaBUTEINS Kilacca KUCIOT U cnenrdudeckne). Vicnonp3oBaHne HUTPATOB U
coJIeli aMMOHUS B KQUECTBE MUHEPAIBHBIX YAOOPEHHH. XUMHYECKOE 3arps3HEHIE OKPYKAIOIICH Cpebl COSAMHEHHMSIMH a30Ta (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/1yXa, TOYBHI 1 BOA0EMOB). Docdop, amtorponHsie Moaudukanmu Gochopa, puznueckue u xumudeckue cpoiictra. Oxcua pocdopa
(V) u hocdopnas kucnota, Gpuzndeckue 1 XUMHUECKHE CBOMCTBA, nosydeHue. Vcnonp3oBanue GocdaroB B KauecTBe MUHEPATBHBIX yI00pEHU.
OOmiast xapakTepucTrka 31eMeHToB [VA-Tpymnmel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIICHUS. Y TIIEPO/I, aJUIOTPOITHEIE
MOTU(BUKAIMH, PACIPOCTPAHCHUE B IPUPOJIE, (PU3MUYECcKe U XUMUYECKUe cBOMCTBA. Acopouus. Kpyrosoport yriepoaa B npupozae. OKCHbl
yriaepoja, ux pusnyeckue u XMMUIEeCKUe CBOMCTBA, ACWCTBUE HA )KUBBIC OPTaHU3MBI, TOJyYCHHUE U MPUMEHEHHE. DKOIOTHIECKHE IPOOIIEMBI,
CBsi3aHHbBIE ¢ OKcHIoM yriiepoja (IV), runoresa riao0aibHOr0 NOTEIUICHHS KIIMMaTa, ITAPHUKOBBIN AP GeKT. YToNIbHAs KUCIOTA U €€ COJIH, UX
¢du3nveckre 1 XUMHYECKIE CBOMCTBA, MOydeHIe U TpuMeHeHne. KauecTBeHHas peakius Ha kKapOoHaT-HOoHBL. Vcronb30Banne kapOOHATOB B OBITY,
MEIUIHE, TPOMBIIIIIEHHOCTH U CEITLCKOM XO035HCTBE.

[lepBoHauyaIbHBIC IOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX yriiepoaa (MeTaH, 3TaH, dTHJICH, alleTUIICH, ATaHOJI, TIIULEPUH, YKCYyCHAs
kucnota). [IpupogHbpie UCTOYHUKHU YIIIEBOAOPOIOB (YTroib, IPUPOAHBIN ra3, He(Th), MPOIYKTHI UX MepepadoTku (OEH3UH), UX POJIb B OBITY U
MPOMBIIIICHHOCTH. [IoHATHE 0 OMOTOTMYECKH BaXKHBIX BEHIECTBAX: XKHUPaX, OeIKaX, YriIeBoJax — U UX POJIH B )KU3HH YeJIOBEeKa. MarepuanbHoe
€IMHCTBO OPTAHWYECKUX U HEOPTAHWUYECKUX COCTMHCHU.

KpemHunid, ero ¢pm3ndeckne 1 XUMHUECKUE CBOICTBA, MOydeHue 1 npuMeHeHne. CoeIMHEeHUs] KpeMHUS B ripupojie. O01mue npencTaBieHus 00 OKcuie
kpemuus (IV) u kpemuueBoit kucinore. CHIIMKATHI, UX UCHIOIb30BaHUE B OBITY, B MPOMBIIINIEHHOCTH. BaxkHeilne cTponTenbHbIe MaTEPUATIbI:
KepaMHKa, CTeKJIO, [IEeMEHT, O€TOH, Kene300eToH. [IpobnemMbl 6€30macHOro UCIONB30BaHuUs CTPOUTENBHBIX MAaTEpUAIOB B TOBCETHEBHOM JKU3HH.
Xumuueckuii IKCnepuUMenm.

n3ydeHne o0pas3IoB HEOPraHMUECKUX BEUIECTB, CBOMCTB COJITHOM KHUCIIOTHI, TPOBEJCHNE KAUeCTBEHHBIX PEaKIINi Ha XJIOPHI-MOHBI U HAOIIOIeHNEe
MPU3HAKOB UX MPOTEKAHUs, OTBITHI, OTPaKaIONINE PU3NYECKUE U XUMUYECKHE CBONCTBA raJIOTeHOB U UX COEIMHEHUH (BO3MOYXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAJIOB), O3HAKOMJIEHHE ¢ 00pa3iiaMu XJIOpUI0B (TaIOTeHHUI0B), O3HAKOMJIEHHE C 00pa3liaMu Cephl U €€ COSAMHEHUSIMU (BO3MOXKHO
MCIOJIb30BaHNE BUEOMATEPUAIoB), HAOMOJeHUE Mpoliecca OOYTIIMBaHUS caxapa Moj JeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KUCIOTHI, H3yUEHHE
XUMHAYECKHX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI, MPOBEICHUE KAYECTBEHHOW PEaKIMy Ha Cyab(daT-uoH U HaOII0IeHNe TpU3HAKa e€ MPOTeKaHus,
O3HaKOMIJICHHE C PU3NIECKIMH CBOMCTBAMU a30Ta, (hocdopa 1 UX COSTUHEHHH (BO3MOKHO HCIIOIH30BAaHUE BHIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U
dbochopHBIX y10OpeHuid, TOTy4eHHE, COOMpaHue, paclio3HaBaHUE U M3YYCHHE CBOMCTB aMMHUaKa, MPOBEJCHNE KaueCTBEHHBIX PEaKIuii Ha HOH
aMMOHUA U (ocdaT-uoH U U3yICHHE MTPU3HAKOB X MPOTEKAHUS, B3aUMOICHCTBHE KOHIIEHTPUPOBAHHOMN a30THOM KUCIOTHI C MEJIbIO (BO3MOXKHO
WCTIOJIH30BaHUE BHICOMATEPHAIIOB), I3yUCHHE MOJIENIeH KPUCTATMUECKUX PEHIETOK aiMasa, rpaduTa, QyuiepeHa, 03HaKOMIIEHHE € TIPOIIECCOM
aJIcopOIIMU PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IIPOTUBOTA3a, MOMyuyeHUe, COONpaHue, paclio3HaBaHHUE U U3YYCHUE
CBOWCTB YTJIEKHCIIOTO Ta3a, MPOBEJACHNE KaYeCTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-UOHBI M U3yYeHHE IPU3HAKOB MX MPOTEKAHUS,



03HAaKOMJICHHE C TPOJYKLHUENW CUIIMKATHON TPOMBIIUIEHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BaxxHelme HemeTauibl 1 UX
COEJIMHEHUS.

MeTaniibl M UX COCAMHEHUS

OO01mas XxapakTepucTHKa XUMUIECKIX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX TOJIOKEeHUS B [leproaudeckoii cucTeMe XMMHUIECKHUX dJ1eMeHTOoB /1.
N. MenneneeBa u ctpoeHus aroMoB. CTpoeHHE METAIIIOB. MeTainyeckas CBsI3b U METAJUIMYECKask KpUCTaUIMUECKas peléTKa. DIeKTPOXUMUYECKUI
psi HanpsDKeHUH MeTauioB. GU3MUECKUe U XUMUYECKHEe CBOMCTBA MeTayu1oB. O0mme crnocoOs! oaydeHus: MmetawioB. [lonsatue o koppo3uu
METaJIJIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE B OBITY U
MIPOMBILLIIIEHHOCTH.

[[{enounsie MeTasuibl: TosoxkeHue B [lepuoanueckoil cucreme xumuueckux 3nemMeHToB 1. 1. MeneneeBa, CTpO€HHUE UX aTOMOB, HAX0XK/ICHHUE B
npupoje. Puznyeckne U XUMUYECKUE CBOMCTBA (Ha ITpuMepe HaTpus U Kausi). OKCUABI U THAPOKCUIBI HATpUA U Kanus. [I[puMeHeHne menouHbIx
METAJUIOB U UX COEOUHEHUMN.

[IlenoyHo3eMenbHBIE METAJUIBI MArHUM M KaJIbLIM: TTos10keHue B [leproanyueckoil cucreme Xxumuyeckux 3ieMmeHToB 1. 1. MenaeneeBa, cTpoeHue Ux
aTOMOB, HAXOKJIeHUE B npupoje. Pu3nyeckue 1 XUMHUIECKHE CBONCTBA MarHus U Kanblus. Baxkneinme coenHeHus Kaablus (OKCUI, THAPOKCHU],
comu). JKEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHSHHUSI.

Amomunuii: nonoxenue B [lepuonnueckoii cucreMe xumuyeckux anemeHToB /. 1. MenzeneeBa, crpoeHue aTomMa, HaX0X/I€HUE B IPUPOJIE.
duznyeckue U XMMHUYECKHUE CBOICTBA amoMUHUsA. AMGOTEpHBIE CBOICTBA OKCHU/IA M TUAPOKCUAA aTFOMUHHUS.

Kenezo: nonoxenue B [lepnonnueckoii cucreMe xuMuueckux snemeHToB . 1. MenaeneeBa, ctpoeHue aToma, Hax0XJ1€HHe B npupojie. Puznueckue
U XUMHUYECKHE CBOMCTBA kene3a. OKcubl, THApOKcH bl U conu sxenesa (I1) u xenesa (II), ux cocras, cBoiicTBa U MOTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C 00pa3liaMy METAJJIOB U CILIaBOB, UX (PU3NYECKUMU CBOWCTBAMU, U3yYEHUE PE3YJIbTATOB KOPPO3UU METAIUIOB (BO3MOKHO
UCIOJIb30BaHNE BUIEOMATEPHUATIOB), 0COOCHHOCTEH B3aUMOICHCTBHUS OKCU/IA KaNIbIUs U HATPHUS C BOJOM (BO3MOKHO HCIIOIH30BAHHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHUE CBOMCTB KECTKON BOJIBI, IIPOIlEcca TOPEHMSI JKene3a B KUCIOpo e (BO3MOXKHO MCIOIb30BaHUE BHIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUil Ha NOHBI: MarHMsl, KalbIus, alFOMUHUS, ITMHKA, skene3a (II) u xxeneza (I1I), mequ (II), nabmronenue u
OIMCaHNE MPOIECCOB OKPAIIMBAaHUS IIIAMEHU HOHAMU HATpPHsl, KaJIUs U KalbLMsl (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB), UCCIIEI0BAaHUE
amM(pOTEepHBIX CBOMCTB TMIPOKCH/IAa ATFOMUHUS U THAPOKCHUIA [IMHKA, pelIeHHE SKCIIEPUMEHTANILHBIX 3a1a4 Mo TeMe «BaskHele MeTaibl U UX
COCIIMHEHHUS.

XuMHus M OKpYKaloLas cpeaa

BemecTBa 1 MaTepuansl B IOBCEAHEBHOM )KM3HU ueloBeka. be3onacHoe UcIoib30BaHME BEIIECTB U XMMUUECKHUX peakiuii B ObITy. [lepBas momous
MPY XUMHYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYecKoe 3arpsi3HeHUe OKpysKaroleil cpebl (mpeesbHas JoMycTUMas KOHLIEHTpanus BeuecTs, naiee — [1JIK). Ponb xumuu B pemenun
9KOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii 3xcnepumenm:



u3yueHre o0pas3IoB MaTepHajoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJTUMEPHBIC MATEPHAIBI).

Meostcnpeomemmnvwie ceasu

Peanuzanust MeXNpeaAMETHBIX CBSA3EH NMPU U3YUYEHUU XUMUU B 9 Kilacce OCYIIECTBISETCS Yepe3 UCIOIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYYHBIX
MOHATHM, TaK U TIOHATUH, SIBISIOIIUXCS CUCTEMHBIMH ISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKJIA.

OO01111e ecTecTBEHHO-HAYYHbIE MIOHATHSA: HAyYHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHs, aHaIN3, CHHTE3, KJIacCU(pUKaLKA, IePUOAUYHOCTD, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3()PeKT, TEXHOJIOTUsI, MaTepPHAIIbI.

®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIbI, PaIHOAKTUBHOCTb, MOJIEKYJIa, AIEKTPUUYECKUN 3apsi, TPOBOIHUKH,
MOJTYTIPOBOTHUKH, TUDJIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, a3, paCTBOP, PACTBOPHUMOCTD,
KpUCTAJTNYECKAs pENIETKA, CIUIaBbl, PU3NUYCCKUE BEIIMUUHBI, SIMHUALIBI H3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3]1b1, COTHIIC.
buonorus: porocunres, qeixanue, Ouocdepa, skocucTeMa, MUHEpaIbHbIE YA00pEHUs, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, TUTATEIbHBIC BELIECTBA.
I'eorpadus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMbIE, TOILTUBO, BOIHBIC PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

JJUYHOCTHBIE PE3YJBTATbBI

JInuHOCTHBIE PE3yNbTaTHl OCBOCHHS IIPOTPAMMBI OCHOBHOTO 00IIIero 00pa3oBaHus JOCTUTAIOTCS B XOJ€ O0y4eHUsS] XUMUU B €IMHCTBE YYCOHOU U
BOCHHTaTeJ’IBHOfI HCATCIIBHOCTHU B COOTBETCTBHUU C TpaI[I/IIII/IOHHI)IMI/I pOCCHﬁCKHMH COHI/IOKYJ'II)TypHI)IMI/I nu ILYXOBHO'HpaBCTBeHHBIMI/I OEHHOCTAMU,
MPUHSATHIMU B OOIIIECTBE MIPABUJIAMU U HOPMaMHU MOBEICHUS M CIIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHUS U COIIMATH3AIINN
00y4aroIuXxcs.

.HI/I‘-IHOCTHI)IG pe3y.]'H)TaTI)I OTpa)KaIOT TOTOBHOCTH 06y‘~IaIOHII/IXC${ pYKOBO]ICTBOBaTI)CSI CI/ICTGMOfI IIO3UTUBHBIX IICHHOCTHBIX OpI/IeHTaHI/Iﬁ nu paCHH/IpeHI/IC
OIBITA JEATETHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOT'O OTHOIICHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJICMIO, TOHUMAaHUS 3HAYCHHUS XMMUYECKON HayKH B
KU3HU COBPEMEHHOTO 00IIECTBa, CIIOCOOHOCTH BJIa/I€Th JOCTOBEPHOIN HHPOpPMAaILIMEN O MepeaOBbIX JOCTUKEHHUIX U OTKPBITUAX MUPOBOM U
OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE MHpa U 00IIECTBa;

2) rpaskKIaHCKOT0 BOCTIMTAHUSI:

MPEJCTABICHHS O COIMATBHBIX HOPMAX M MPABUJIAX MEKIMYHOCTHBIX OTHOIICHHUN B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOMU, YIeOHOUCCIIEA0BATEILCKOM, TBOPUECKOH U APYTHX BUAAX ACITEILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JEATEIIbHOCTH TIPH
BBINOJIHEHUH YUEOHBIX, IO3HABATEIbHBIX 33/1a4, BHITOJHECHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3JIaHUU YUCOHBIX TPOEKTOB, CTPEMIICHHS K
B3aUMOIIOHUMAHHUIO 1 B3aNMOIIOMOIIIN B npouecce 3TOI71 y‘le6HOI>i JACATCIIBHOCTH, TOTOBHOCTH OLICHHUBATH CBOE IIOBCACHUC U HOCTYHKI/I CBOUX
TOBAapUUIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUAN ITOCTYIIKOB;



3) HEeHHOCTH HAYYHOTI'0 TIO3HAHUS

MHUPOBO33PEHYECKHE PEACTABICHHUS O BEIIECTBE U XMMUYECKON PEaKIii, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTaBJISIONINE OCHOBY ISl IOHUMaHHUS CYIIHOCTH HAYYHOW KapTHHBI MUpa, IPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOIHI,
B3aMMOCBSI35IX YeJIOBEeKa C MIPUPOIHON CPEIOi, O PO XMMUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEIH;

MO3HaBaTeJIbHBIE MOTHBBI, HAITPABJICHHBIC HA ITOJyYeHNE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOANMBIE U1l 00BSCHEHUS HAOII0JaeMBIX ITPOIIECCOB U
SIBJICHHIA, TIO3HABATEIbHON, HH()OPMAITMOHHON M YUTATEIBCKOM KYJIbTYphI, B TOM YMCIIE HABBIKOB CAMOCTOSITETILHON pabOTHI C yUeOHBIMH TEKCTaMH,
CIPAaBOYHOU JIMTEPATYPOU, TOCTYITHBIMHA TEXHHYECKUMHU CPEICTBAMU MHPOPMAITIOHHBIX TEXHOJIOTHIA;

MHTEPEC K 00YUYEHHUIO U TO3HAHUIO, JIFOO03HATEIBHOCTh, FTOTOBHOCTh U CIIOCOOHOCTH K CaM000pa30BaHUIO, IPOEKTHON U MCCIIEA0BaTEIbCKON
NeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAlpaBJIE€HHOCTH U YPOBHS 00yUYEHHS B JajbHEHIIEM;

4) ¢popMUpOBaHHUSI KYJIbTYPHI 310POBbS:

OCO3HaHME [IEHHOCTH HM3HHU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/I0POBBIN 00pa3 )KU3HU, OCO3HAHKE MOCIICACTBUI 1
HENPHUSITHE BPEIHBIX MPUBBIYCK (YITOTPEOJICHUS AIKOTOJIsI, HAPKOTUKOB, KypEHUSs), HEOOXOMMOCTH COOJTIOICHUS TIPaBHUII 0€30MIaCHOCTH TIPH
00palIeHny ¢ XUMUYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEPEC K MPAKTUIECKOMY U3yUYCHHUIO MPOdeccuii U Tpy/aa pa3IMyHOro poja, yBaXEHHE K TPYAY U pe3yJbTaTaM TPYIOBOH IESTEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUM 110 XUMUU, OCO3HAHHBIN BBIOOp MHAMBUAYAILHON TPAEKTOPUHU MTPOJOKEHNs 00pa30BaHus C YUETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCIeIIHON PO eCcCHOHAIbHOM e TeTbHOCTU U
pa3BUTHs HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJIalTUPOBATHCS B MPO(ECCHOHAIBHON Cpefie;

6) IKOJIOrNYECKOT0 BOCTIUTAHUSI:

HKOJIOTHYECKH 1IeJIECO00pa3HOe OTHOIICHUE K MPHPOJIE KaK UCTOUHUKY KU3HHU Ha 3eMIie, OCHOBE €€ CyIECTBOBAaHMS, TOHUMAaHKE IEHHOCTH 3/I0POBOTO
u 06e30macHOro oopasa JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DPM3NYECKOMY U IICUXMUYECKOMY 3/10pPOBbIO, OCO3HAHUE LIEHHOCTH
CO0JII0ICHMS ITPaBUII 0€3011aCHOTO MOBECHUS ITPU PAbOTE C BEIIECTBAMHU, A TAK)KE B CUTYAIUSAX, YIPOXKAIOUIUX 3A0POBBIO U KU3HU JIIOJCH;
CIOCOOHOCTH NMPUMEHSATh 3HaHUS, MOTydaeMble PU U3yYEHUU XUMUH, IS PEIIeHUs 3a/1a4, CBA3aHHBIX C OKpY’Kalollel IpUpOAHOI cpesloi, s
IMOBBIIICHUA YPOBHA YKOJIOTHUYECKOMN KYJbTYpPBbI, OCO3HAHUA ri100aJIbHOTO XapaKkTepa SKOJIOTHYCCKUX HpO6J'IeM u HYTGI;'I HX PCIICHUA IMOCPCACTBOM
MCTOJO0B XUMHH, SKOJOTHUICCKOI'0 MBIIIJIICHHA, YMCHUA PYKOBOJACTBOBATLCS UM B HO3HaBaTeJ'IBHOI71, KOMMyHHKaTHBHOﬁ u COHHaJ'IBHOﬁ IMPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISIOT 3HAUMMBIE 17151 POPMUPOBAHUS MUPOBO33pEHUS OOIICHAayYHbIE TOHATHS (3aKOH, TEOpHS,
MIPUHIIMIL, TUIIOTE3a, PaKT, CUCTEMA, NPOIIECC, IKCIIEPUMEHT U JIPYTOe€.), KOTOPhIE HUCTIONb3YIOTCSI B €CTECTBEHHO-HAYUHbIX YUeOHBIX MpeaMeTax 1
MO3BOJISIOT Ha OCHOBE 3HAHUH U3 3THX MpPeAMETOB (HOPMUPOBATH MPEJICTABICHHE O LIEJTOCTHON HayYHOU KapTUHE MUpPa, U YHUBEpCAJIbHbIEC ydeOHbIE
neicTBUs (IM03HaBaTENIbHbIE, KOMMYHUKAaTUBHBIE, PETYISATUBHBIE), KOTOpPbIE 00eceunBa0OT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOATEILHOMY
IUTAHUPOBAHUIO U OCYLIECTBIICHHUIO YU€OHOH 1€ TEIbHOCTH.



Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jiornyeckue aeiicTBHA:

YMEHHSI UCTI0Ib30BaTh MPUEMBI JJOTMUYECKOT'0 MBILUICHHSI P OCBOCHUH 3HAHUIA: PACKPBIBATH CMBICT XUMUYECKUX MOHATHH (BBIIEIATH UX
XapaKTepHbIC PU3HAKH, YCTAHABIUBATH B3aMMOCBS3b C IPYTUMH IMOHSATUSMH ), UCIIOJIL30BATh IOHSITUS JUISI OOBSICHEHUS OTJICIBHBIX (DAKTOB U
SIBIIGHUH, BBIOUPATh OCHOBAHUSA U KPUTEPUU JJIsl KJacCU(PHUKAIIUN XUMUYECKUX BEUIECTB U XUMUYECKHUX PEaKIIHii, ycTaHABIUBATh IPUUMHHO-
CJICJICTBEHHBIE CBSI3U MEXKy 0ObEKTaMU M3yUYEHUsl, CTPOUTD JIOTUUECKHUE PACCYKJICHUs (MHIYKTUBHbBIC, ICTYKTUBHBIC, [10 aHAJIOTUH), JIeJaTh BHIBOIbI
Y 3aKJIIOYEHUS;

yMEHHUE MIPUMEHSATH B MPOIECCE TTO3HAHUS MOHATHA (TPEAMETHBIE U METAIIPEAMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOIb3YEMbIE B XUMHUH,
peoOpa3oBhIBAThH IIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC TIPECTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTa), XUMUYecKasi hopMyia u
ypaBHEHHE XUMUYECKON PEAKIIMU — MPU PEIICHUH Y4eOHO-TT0O3HABATEIIbHBIX 33/1a4, C YUETOM ATUX MOJICIBHBIX MIPEACTABICHHUIN BBISIBISATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKN U3y4aeMbIX O0bEKTOB — XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIUil, BHISBISATH OOIIHE
3aKOHOMEPHOCTH, IPUUYUHHO-CIICJICTBEHHBIE CBSI3U U MPOTHUBOPEYUS B U3YUaeMbIX MPOLIECCAX U SABICHUSX.

Ba3oBble ucciegoBare/bCKue AeiCTBUSA:

YMEHHUE UCIOJIH30BaTh MMOCTaBJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHMS, a TAKKE B KAYECTBE OCHOBBI JUIsl (POPMHUPOBAHUSI TUTIOTE3HI 110
MIPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIBITA IO IIAHUPOBAHUIO, OPTAHU3AINH U TIPOBEACHUIO YICHHUECKUX SKCIICPUMEHTOB, YMEHHE HAOII0IaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITENTLHO MPOTHO3UPOBATH €0 Pe3ynbTat, GOPMyIUPOBaTh 0000IIEHNS U BBIBOBI MO PE3yIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEI0OBAHUS,
COCTaBJIATh OTYET O MPOJICTAaHHON padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, AHAIM3UPOBATHh U UHTEPIIPETUPOBATH UHPOPMALIUIO PA3TMYHBIX BUAOB U (POPM IIPEICTABICHHUS], TOTYyYAEMYIO U3 Pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAs IUTEPATypa XMMHUECKOTO COJIep>KaHus, CIIPaBOYHbIE TOco0us, pecypchl IHTepHEeTa), KpUTHUECKH OI[CHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHSITh Pa3IMYHbIe METOIBI M 3apOChl IPU MOUCKE B 0TOOpE MH(OPMAILIUK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX AJIs
BBITIOJIHEHUS YYEOHBIX U TTO3HABATENbHBIX 3aa4 ONPEIeIEHHOTO TUTIA, TPUOOPETEHHE OIbITa B 00JACTH UCIIOJIb30BaHUS WH(OPMAITMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIIQJICHUE KYJIBTYPOI aKTUBHOTO MCIIOIb30BAHMSI PA3TMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOATEIHLHO BEIOMPATH
ONTUMATBHYIO (OpMY TIpeIcTaBlIeHHs] HHGOPMAIIMH U WILTIOCTPUPOBATH PelaeMbIe 3a1a4l HECIIOKHBIMH CXEMaMH, THarpaMMaMu, IPYyTUMH
dhopmamu rpadUKu ¥ ©X KOMOUHAIIMSIMU;

yYMEHHUE UCIOJIH30BaTh U aHAJTM3UPOBATH B MPOIIECCe YICOHON 1 MCCIIEA0BATEIbCKON NeITeTbHOCTH HH(OPMAITUIO O BIUSHUU TTPOMBITINICHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH PUPOTHON CPEJIBI.

KoMMyHnKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

YMEHHUS 33/1aBaTh BOIPOCHI (B XOJe auanora u (Win) IUCKYCCUH) MO CYIIECTBY 00CYKIaeMOi TeMbl, (hOPMYIUPOBATH CBOU MPEJIOKECHUS
OTHOCUTEIILHO BBIMOJHEHHUS MPEIOKEHHOMN 3a1a4H;



YMEHHUSI PEACTABISATH MOJy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOM I€ATEILHOCTH B YCTHBIX U MMCbMEHHBIX TEKCTaX; JIE1aTh MIPE3CHTALMIO PE3YyIbTaTOB
BBITIOJTHEHUSI XUMUYECKOTO SKCIIEPUMEHTA (J1a00paTOPHOTO OMBITA, JIA0OPATOPHOM PabOThI IO UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, Y4€OHOTO ITPOEKTA);
YMEHHs Y4eOHOT0 COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIBHON U HCCIIEI0BATEIbCKON JESTEIbHOCTH P PEIICHUN
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTIACOBAHUS MO3UIUH (00CYXKIeHUsI, 0OMEH MHCHHSIMH, «MO3TOBBIC IIITYPMBD»,
KOOPAMHAIIMS COBMECTHBIX JICHCTBUH, ONpeieNIeHHe KPUTEPHEB 0 OIIEHKE Ka4eCTBa BHIIIOJHEHHOM paboThl U APYyTHE).

PeryasiTuBHble YHHUBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO ONPEACIATh LU AesITeIbHOCTH, TUIAHUPOBATh, OCYILIECTBISATh, KOHTPOJIUPOBATH U MPU HEOOXOIMMOCTH KOPPEKTUPOBATD
CBOIO JIeSITeIbHOCTD, BEIOMPATh Hanbos1ee 3 QeKTHBHBIE CIIOCOOBI pelIeHHs YUeOHbBIX U MMO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIBHO COCTABISATh HIIN
KOPPEKTUPOBATh MPEATIOKEHHBIN alrOpUTM ACHCTBUI MPH BBHIOJHEHUH 33/I1aHUN ¢ YIETOM MOTyUEHUSI HOBBIX 3HAHUM 00 N3y4aeMbIX O0BEKTaxX —
BCIICCTBAX U pCAKLUAX, OLCHUBATL COOTBETCTBUC IMOJIYYCHHOI'O PE3YyJibTaTa 3asiBJICHHOM e, yYMCHHUC UCIIOJIb30BATh U aHAJIM3UPOBATHL KOHTCKCTHI,
IpeiaraéMble B yCIIOBUU 3aJJaHUM.

IHNPEAMETHBIE PE3YJBTATHBI

B cocraBe npeaMeTHBIX Pe3yJIbTaTOB [10 OCBOCHUIO 0053aTEIBHOI0 COAECPKAHMsI, YCTAaHOBJIEHHOIO JaHHOH (efiepabHON paboueil mporpaMMon,
BBIJICJIAIOT: OCBOCHHbBIE 00YUYaIOLUIMMHUCS Hay4HbIE 3HaHUS, YMEHUS U CIIOCOObI NeHCTBUH, crienudruecKue Ui NpeaMeTHON 001acTu «XUMHUsD», BUbI
JEsTeIbHOCTH MO NOJYYEHHIO HOBOT'O 3HaHUS, €r0 HHTEPIpETaLH, IPeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLlUsX.

K xoHIy 00y4enus B 8 ki1acce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPa’kaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

e pacKphIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHATHIL: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMEChH
(oaHOpPO/AHAS M HEOTHOPOHAS), BAJICHTHOCTh, OTHOCUTEbHAsI aTOMHAs M MOJIEKYJISIpHasl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBast JOJIs1 XUMUYECKOT0 HJIEMEHTA B COCMHEHUH, MOJIIPHBIN 00BEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb,
JIEKTPOOTPHUILIATENILHOCTh, CTENEHb OKUCIICHUS, XMMUYECKasl Peaklys, KIacCUpUKaIHs peakiMi: peakluu COeIMHEHHs, PEaKLIUU pa3IokKeHus,
peaxkiuy 3aMeIIeHNs], peakui 0OMeHa, FK30- U SHIO0TEPMHUUECKHE PEaKIuH, TEMI0BON APPEKT peakiiu, 1Ipo aTOMa, JJIEKTPOHHBIN CIIOM
aToMa, aTOMHasi OpOUTaJIb, paInyc aToMa, XMMUYECKas CBSA3b, MOJSPHAs U HEMOJIsIpHasi KOBAaJIEHTHAs! CBSA3b, MOHHAS CBsI3b, HOH, KaTHOH,
aHMOH, PacTBOP, MAacCOBas JI0JIs1 BeLecTBa (MPOLEHTHAsA KOHIIEHTPAIUs) B PaCTBOPE;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHSATUI U IPUMEHSTh 3TU TOHATHUS IPU OMMCAHUN BEUIECTB U UX MPEBPALLCHUN;

e HCHOJB30BATh XUMUYECKYIO CUMBOJIUKY JUIsl COCTABJICHUs ()OPMYIT BELIECTB U YPABHEHUI XUMHUECKUX PEAKIINH;

e ONpeAeNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETIEHb OKHCICHUS DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
MIPUHA/IIEKHOCTD BEILIECTB K ONMPEeeIEHHOMY KJlacCy COeTUHEHHH 1o ¢popMyiiaM, BII XUMUYECKON CBSI3M (KOBaJIEHTHAs U MOHHAs) B
HEOPraHUYECKUX COCTUHEHMSIX;

e packpsiBaTh cMbIch [lepuonnueckoro 3akona JI. 1. MeHeneeBa: 1eMOHCTPUPOBATH IOHUMAHHE MTEPUOTUYECKON 3aBUCHMOCTH CBOMCTB
XMMHMUYECKHX 3JIEMEHTOB OT UX IOJ0KeHus B llepnonnueckoil cucreme, 3aKOHOB COXPaHEHMSI MACChI BEILIECTB, IIOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHMs, 3aKOHAa ABOIaJipo;



OIMCHIBATh U XapaKTepu30BaTh TabauuHyto ¢popmy Ilepronnyueckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB: Pa3IN4aTh MOHITUS «TJIaBHAS
noarpynna (A-rpymma)» u «modoyHas noarpymnmna (b-rpymma)y», Manasie U O0JbIINE TEPUOIBI, COOTHOCHTh 0003HAYEHUS, KOTOPHIE HMEIOTCS B
tabnuue «llepuonuyeckas cucremMa xumuueckux snemeHToB /1. . MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 001ee YNUCIIO JIEKTPOHOB U pacIipe/ie]ICHHE UX M0 AJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE peaKlUU (TI0 YHCIIy U COCTaBYy YYACTBYIOIIMX B PEAKIHH
BEILIECTB, IO TETUIOBOMY 3P HEKTy);

XapaKTepu30BaTh (OMUCHIBATH) O0IINE XMMHUUYECKHUE CBOICTBA BEILIECTB Pa3INYHBIX KJIACCOB, MOATBEPKAasi OMUCAHKE TPUMEPaMU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KQU€CTBEHHOT'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAILICHUI B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO JIeMEeHTa Mo (popMysie COeAMHEHNUS,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKON PEaKIIHH;

MIPUMEHSITh OCHOBHBIE OTNIEPALIMY MBICITUTEIBHOM IeATEIHbHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE, 0000IIeHHEe, CUCTEMATHU3AIIHIO,
KJIACCU(PDMKALIMIO, BBISIBJICHUE IPUUUHHO-CIICICTBEHHBIX CBSI3€H — JIJISl M3YUCHHSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUNA, ECTECTBEHHO-
Hay4YHBIC METO/IbI [IO3HAHUS — HAOJIOICHHE, U3MEPECHHE, MOJICTTHPOBAHHUE, SKCIICPUMEHT (PEaTbHBIA U MBICTICHHBIN );

CJIEJIOBATh MPABUIIAM ITOJIB30BAHMSI XUMHUYECKOH TIOCYION 1 TaOOPaTOPHBIM 000pYIOBAHUEM, & TAKXKE MPABUIIAM OOPAIICHHS C BEIISCTBAMU B
COOTBETCTBUH C MHCTPYKIIUSIMH IO BBITOJIHEHHUIO JTa00paTOPHBIX XMMUUYECKUX OMBITOB IO MOJIYUYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoZIOpO/Ia M KUCIOPOa), IPUTOTOBIEHUIO PACTBOPOB C OIMpeeIEHHON MacCOBOM /10JIel pacTBOPEHHOIO BELIECTBA, IUTAHUPOBATh U IPOBOIUTH
XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIENIOYEH U KUCIIOT C TIOMOIIBIO HHIUKATOPOB (JTakMyc, (peHondTaneunH,
METHJIOPAHXK U IPYTHE).

K koHIy 00y4enus B 9 ki1acce npeamMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0yUaIOUIUXCS YMEHUI:

PAaCKpBIBaTh CMBICII OCHOBHBIX XUMUUYECKHX ITOHATUN: XUMUYECKUN AIIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIOXKHOE BELIECTBO, BAJICHTHOCTD, JJIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl pEaKLisl, XUMUYECKast CBA3b, TEILIOBOMI

3¢ deKT peakiuu, MOJIb, MOJIIPHBIH 00BEM, pacTBOP, JIEKTPOIUTHI, HEAJIEKTPOIUTHI, JEKTPOIUTHYECKAs JUCCOLUAIUS, pEaKIIMY HOHHOTO
oOMeHa, KaTaau3aTop, XMMUYECKOe paBHOBECHE, 00paTuMble M HEOOpATUMBIE pEeaKIIUU, OKUCIUTEbHO-BOCCTAHOBUTENIbHBIE PEAKIINH,
OKUCJIUTENb, BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJICHHE, AJJIOTPOIHSI, aM(OTEpHOCTb, XMMHUYECKasl CBA3b (KOBaJICHTHAsI, HOHHAs,
MeTaJUInYecKas), KpucTauInyeckas pemeTka, KOppo3Hsi METaJlIOB, CIUIaBbI, CKOPOCTh XMMUYECKOH peaKIiy, IpeAeabHO JOIMyCTUMAast
koHueHTpauus [1/IK BemecTsa;

MJUTFOCTPUPOBATH B3aNMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITHI U IPUMEHSTh 3TH ITOHATHUS [TPU ONMCAHUY BEIIECTB U UX MTPEBPAILCHMII;
UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJICHUS (POPMYJI BEIIECTB M YPaBHEHHH XMMUYECKUX PeaKIuii;

OIPEJENATh BaJICHTHOCTb U CTEIIEHb OKUCJICHUS] XUMUUECKHUX JIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTABA, IPUHAJJICKHOCTD BEILECTB K
ornpeaeNéHHOMY KJacCcy COeUHEHHH 1o popMysam, BUI XUMHUUECKOH CBSI3U (KOBAJIEHTHAs, HOHHAs, METAJUINYECKas) B HEOPTaHUYECKUX



COCIMHEHUSIX, 3apsi]l HOHA [0 XUMHYECKOU (hOopMyIIe, XapaKTep Cpelibl B BOJHBIX PACTBOpPaX HEOPraHMUECKUX COCAMHEHUH, THIT
KPUCTAJUTNIECKOM PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMbici [lepuonnueckoro 3akona J[. 1. MeHeneeBa u JeMOHCTPUPOBATh €r0 IIOHMMAHUE: ONMCHIBATh U XapaKTePH30BaTh
tabnuunayto hopmy [leproarueckoil CHCTEeMbl XUMUYECKHIX JIEMEHTOB: Pa3InyaTh MOHSATHUS «TJIABHAS MOATpyNNa (A-Tpymmna)» u «1o0ouHas
noxrpymnna (b-rpymma)», Masbie 1 O0NbIINE TEPHOJIBI, COOTHOCHTH 0003HAUCHHSI, KOTOPBIE UMEIOTCS B IEPUOINIECKOMN TaOIIUIIE, C YUCIIOBBIMU
XapaKTePUCTHKAMU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsi siipa, 00IIee YHUCIIO0 MIEKTPOHOB U pacIpeielieHUE HX 110
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB JIEMEHTOB M X COCIIMHEHHI B TIpE/ieiax MaJbIX MEPHOI0B
Y TJIaBHBIX TIOJATPYII ¢ YY4ETOM CTPOCHHS UX aTOMOB;

KJIacCU(DUIIUPOBATh XMMUYECKHE JIEMEHTBI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE PEaKIUH (110 YHCITY M COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, 110 TEIUIOBOMY 3((eKTy, 10 N3MEHEHHIO CTETIICHEH OKHUCIICHUSI XUMUYECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME U CIICIUPHUECKUE XUMHUECKUE CBOMCTBA MTPOCTHIX U CIIOKHBIX BELIECTB, MOATBEPK/Ias OITMCAHUE
MPUMEPAMHU MOJICKYJISIPHBIX M HOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX XUMHUYCCKUX PEaKIIUH;

COCTABIISATh YPABHEHUS SJICKTPOIUTHUECKON JUCCOIUAIINH KHCIIOT, MIEJIOYESH U COJICH, TIOTHBIC U COKPAIEHHBIC YPaBHEHHSI PEaKIHii HOHHOTO
0oOMEHa, YpaBHEHUS PEaKIUii, MOITBEPKAAIONINX CYIIIECTBOBAHNE I'EHETUYECKON CBSI3U MEX/y BEIIECTBAMH Pa3IMUHBIX KJIACCOB;

PacKphIBaTh CYINHOCTh OKACIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM COCTABIICHHS SJICKTPOHHOTO OajaHca dTUX PEaKIuii;
MIPOTHO3MPOBATH CBOKWCTBA BEIICCTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH MTPOTEKAHUS XUMHUSCKUX TIPEBPAIICHUN B PA3IMIHBIX
YCIIOBUSX;

BBIYHCIISTH OTHOCHTEIHHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacCChI BEIIECTB, MACCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTa 10 (hopMyJsie COeTMHCHUS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHCHUIO XUMUICCKOU PEAKITUH;

COOIIIOIaTh MpaBHJIa MOJIE30BAHMS XUMUYECKON TIOCY0H 1 Tab0paTOPHBIM 000PY/IOBaHHEM, a TAaKXKe MpaBHiIa OOpaIleHHs ¢ BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIIHUSIMH IO BBITTOJIHEHHUIO JTA00PAaTOPHBIX XMMUUYECKUX OMBITOB IO MOJYUYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yrIeKuCIIoro rasa);

MIPOBOJNTH PEAKIINH, MTOATBEPKAAIOIINE KaYECTBEHHBIN COCTAB PA3IMUHBIX BEIIECTB: PACTIO3HABATh OMBITHBIM IYTEM XJIOPH-, OpOMUI-,
HoUI-, KapOoHat-, pocdar-, CHIHKaT-, Cyab(haT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS M HOHBI M3YYCHHBIX METAJIOB, PUCYTCTBYIOIIHNE B
BOJIHBIX PAaCTBOpaX HEOPTAaHHMUECKUX BEIICCTB;

MIPUMEHSITh OCHOBHBIE OTIIEPAIIMHA MBICITUTEIIBHOHN IeATETFHOCTH — aHAIM3 ¥ CHHTE3, CPABHEHHE, 0000IICHIE, CUCTEMATH3AIIHNIO, BRISBIICHUE
MIPUYUHHO-CIIEICTBEHHBIX CBS3EH — /Il U3yUEHHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUi, €CTeCTBEHHO-HAYYHbBIE METOAbI TTO3HAHMSI —
HaOItoIeHne, U3MEPEHNE, MOJICIUPOBAHHE, DKCIIEPUMEHT (peaibHbIA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne  HammeHoBaHHE pa3jieiioB U TEM IPOTrPaAMMBI KomnuecTBo yacoB Dnextponnbie (1HdPoBHIC) 00pa3oBaTEIbHBIE
n/n Beero Konrponsnsie IIpakTuueckue PeCypChI
paboThl paboThl

Pa3zgea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
1.1 Xwumwust — BakHas 00JIACTh €CTCCTBO3HAHUS U 5 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c

NPaKTHYECKOM IeATEILHOCTH YeIOBEKA
1.2 BeiecTBa 1 XUMHYECKUE PEAKIIMH 15 1 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢c
Wroro mo paszneny 20
Pasjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Bosnyx. Kucnopoa. [Tonsitie 06 okcumax 6 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢c
2.2 Bonopoa.IloHsTHe 0 KUCIOTaX U COJIAX 8 1 bubmumoreka LIOK https://m.edsoo.ru/7f41837¢c
2.3 Boga. PactBopsl. [ToHsiTHE 00 OCHOBaHUSIX 5 1 1 bubmmorexa LIOK https://m.edsoo.ru/7f41837c
2.4  OCHOBHBIE KJIACChl HEOPTAaHUIECKUX COCAMHEHUIN 11 1 1 bubmmoreka LIOK https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pasnen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MenaeneeBa. Ctpoenune aTtoMmoB. XUMHYECKAasl CBA3b.
OKHCIUTEbHO-BOCCTAHOBUTEIbHbIEC PeaKIul

3.1 Tlepuonmyeckuii 3akoH u [lepuoauyeckas cucrema 7 bubmuoreka [IOK https://m.edsoo.ru/7f41837¢c
xumuueckux semeHToB . . Menaeneesa. Ctpoenue
aToma

3.2 Xwumuueckas cBs3b. OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC 8 1 bubnuotexa [IOK https://m.edsoo.ru/7f41837c
peaknuu

Hroro no pazneny 15 bubnmoreka LIOK https://m.edsoo.ru/7f41837c

PesepBHOe Bpems 3 bubnmoreka LIOK https://m.edsoo.ru/7f41837c

OO11ee KOJIMYECTBO YacOB IO MPOTpaMMe 68 4 5
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9 KJIACC

Ne HanmenoBanmne pasaciioB U TEM IIpOrpaMMbI

/o

Pasznes 1. BemecTBo 1 XUMHYeCKHe peaKkuu

1.1 TloBTOpeHue u yriayOjieHHe 3HAHUH OCHOBHBIX Pa3/IesioB

1.2

1.3 DnekTponuTHYecKas AUCCOUUAISA. XUMHUECKUE PEAKIIH B

Kypca 8 kiiacca
OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX PEAKLIUN

pacTBopax

Htoro no pazneny
Pa3gen 2. HemeTaauibl M UX COeAUHEHU ST

2.1 OOmias xapakTepuCTHKa XUMUYECKHX 3JIeMeHTOB VIIA-
rpynisl. ['anorexs

2.2 OOmias xapakTepuCTHKA XUMUYECKHUX 3JIeMeHTOB VIA-
rpymmsl. Cepa u €€ coeAMHEHUs

2.3 OOmias xapakTepuCTUKa XUMUYECKHX 3JIEMEHTOB VA-
rpynnsl. A30T, Gpochop U UX COeTUHEHUS

2.4 OOmias xapakTepuCTHKa XMMUYECKHX 3eMeHToB [VA-

IpyNIIbL. YTIEpOa U KPEMHUN U UX COCUHEHUS

Hroro no pazneny
Pasznea 3. Merajliibl M X COeTHHEHHUS

3.1
3.2

OO1me cBoiCcTBAa METAIOB
Baxxneimnmme MeTaiisl 1 UX COSTMHEHUS

Hroro no pazneny
Pasnen 4. Xumus u okpyxamomas cpeaa

4.1

BemecrBa u MaTCpHUaJIbl B JKU3HU YCJIOBCKA

Hroro no pazneny

PesepBHOE Bpemst
OO11ee KOIUYECTBO YaCOB MO IPOrpamMMe

KomuuecTBo vacos OnekTpoHHbIe (U pOBHIE) 00pa3oBaTEIbLHbBIC
Bcero KontposbHble IIpaktuueckue PECYPCEHI

paboThl paboThl
5 1 bubnmoteka L{OK https://m.edsoo.ru/7f41a636

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

8 1 bubmmoteka L{OK https://m.edsoo.ru/7f41a636
17

4 bubmmoreka L{OK https://m.edsoo.ru/7f41a636
6 bubmmoreka [{OK https://m.edsoo.ru/7f41a636
7 bubnunotexa [IOK https://m.edsoo.ru/7f41a636
8 1 bubnunotexa [IOK https://m.edsoo.ru/7f41a636
25

4 bubnunoteka [IOK https://m.edsoo.ru/7f41a636
16 1 bu6muoreka IIOK https://m.edsoo.ru/7f41a636
20

3 bubmmoteka I{OK https://m.edsoo.ru/7f41a636
2 bubnuoreka IIOK https://m.edsoo.ru/7f41a636
68 4
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ITIOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC
Ne  Tema ypoka
n/m

1 TIIpeamer xumun. Poias XuMuM B )KM3HU YeJIOBEKa.
Tena u BemiecTBa

2 ITonsTHE O METOAAX MO3HAHMUS B XUMUM.

3 IIpaktuueckas padota Ne 1 «IIpaBuiia paboThl B
naboparopuu U NpuéMbl 0OpaleHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM

4 Yuctele BemecTBa 1 cMecH. CriocoObI pasieneHus
cmecert. J1.O.1 «Hucmote euwecmea u cmecuy,
J1.O.2 «OQuucmka 600bl u 6030yxa om meépovix
yacmuy» c ucnonvsosanuem ovopyoosanusn «Touxa
pocmay

5 Ilpaktuueckas padora Ne 2 «Pa3nenenue cmeceit (Ha
IIpUMepe OYUCTKHU NOBapeHHoU comn)». JI.O.3
«Ouucmia 600bl OM PAcmMEOPUMBIX npUMecei» ¢
ucnonv3oeanuem ooopyoosanun «Touxka pocmay

6  ATOMBI U MOJIEKYJIBI

7 XuMHUYECKHE DJIEMEHTHI. 3HAKHU (CHMBOJIBI)
XUMHUYECKHUX HJIIEMEHTOB

8 IIpocTble U CloXXHBIE BEIIECTBA
9  ATOMHO-MOJIEKYJISIPHOE YUEHHE

10 3akoH MOCTOSAHCTBA COCTABa BEMIECTB. XUMHUUECKas

KonunyecTBo yacos JaTta uzydenus

Bcero Kontpo [Ipaktu Ilnan ®dakT
JbHBIE YECKHe
paboThI PabOTHI

1 01.09
1 04.09-
08.09
1 04.09-
08.09
1 11.09-
15.09
1 11.09-
15.09
1 18.09-
22.09
1 18.09-
22.09
1 25.09-
29.09
1 25.09-
29.09
1 02.10-

DnekTpoHHbIe U(POBBIE 00pa3oBaTEILHBIC
pecypcsl
bub6muoreka IIOK https://m.edsoo.ru/ff0d210c

bubaunotexa LIOK https://m.edsoo.ru/ff0d227e

bubaunorexa IIOK https://m.edsoo.ru/ff0d23dc

bubaunotexa [IOK https://m.edsoo.ru/ff0d26ca

bub6mmoreka [{TOK https://m.edsoo.ru/ff0d28c8

bubmuoreka [{OK https://m.edsoo.ru/ff0d2a6c

bubmmoreka [{OK https://m.edsoo.ru/ff0d2be8

bubmuoreka [{OK https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [{TOK https://m.edsoo.ru/ff0d2d50

bubmuoreka IIOK https://m.edsoo.ru/ff0d2eae
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No  Tema ypoka KonnuectBo yacoB Jara n3ydyenus

m/ Bceero Kontpo IIpaktu Ilnan daxr

JbHBIE YECKHUE
paboThl paboTHI

dbopmyina. BaleHTHOCTh aTOMOB XUMUYECKHIX 06.10
2JIEMEHTOB
11 OrtHocutenbpHag atroMHas Macca. OTHOCHTEILHAS 1 02.10-
MOJIEKYJISIpHAsl Macca 06.10
12 MaccoBas 10151 XUMHYECKOT'0 DJIEMEHTa B COSAUHEHNH 1 16.10-
20.10
13 KonuuectBo BemecTtBa. Mok, MossipHas macca 1 16.10-
20.10
14 ®usnyeckue U XUMHYECKUE IBICHUA. XUMHUYECKas 1 23.10-
peakuus. J1.0.4 «Onpedenenue memnepamypul 27.10

KpUCMAanIu3ayuu 6euiecme» ¢ UCn0Ab306aHUeM
obopyoosanusa «Touxka pocmay

15 TIlpusHaku U ycnoBHS NPOTEKAHUS XUMUYECKUX 1 23.10-
peakuuit JI.0O.5, «IKk30mepmuueckue peakyuuy, 27.10
J1.0.6 «dnoomepmuueckue peakyuu c
ucnonvzoeanuem ovopyoosanusn « Touxka pocmay

16 3akoH coXpaHEHUS MacChl BEIIECTB. X UMUICCKHEC 1 30.10-
YPaBHEHUS 03.11
17 BerurciieHHs KOJIMYECTBA, MACChl BEIIECTBA I10 1 30.10-
YPaBHEHUSAM XUMHUYECKHUX PEaKIIUN 03.11
18 Knaccugukanus XkMHUYECKUX peaknuii (coequHenns, 1 06.11-
pa3I0XKEeHUs, 3aMeIlIeHus, OOMEHa) 10.11
19 M. B. JIoMOHOCOB — y4&HBIH-PHIUKIIONEANUCT. 1 06.11-
O0001IeHne U cUCTEMaTU3aINS 3HAHUI 10.11

20 KonTtponsHas padora Nel mo teme «Berecta u 1 1 13.11-

DnexTpoHHbIe HU(POBBIE 00pa3oBaTeIbHbIC
pecypchl

bub6mmoreka [ITOK https://m.edsoo.ru/ff0d323c

bub6muoreka [ITOK https://m.edsoo.ru/ff0d350c
bubaunorexa LIOK https://m.edsoo.ru/ff0d5230

bubaunotexa [IOK https://m.edsoo.ru/ff0d37fa

bub6mmoreka [{TOK https://m.edsoo.ru/ff0d3al6

bu6mmoreka [{TOK https://m.edsoo.ru/ff0d3b88
bu6mmoreka [{TOK https://m.edsoo.ru/ff0d5708
bubmuoreka IIOK https://m.edsoo.ru/ff0d3f34
bubmuoreka [{OK https://m.edsoo.ru/ff0d40c4

bu6mmoreka [{OK https://m.edsoo.ru/ff0d4290
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/o

21

22

23

24

25

26

27

28

29

30

31

Tema ypoka

XUMHUYCCKUC PCAKIIU

Bo3ayx — cMmech razon. CocraB Bo3ayxa. Kucinopon
— 3JIEMEHT U pocToe BemecTBo. O30H

duszndyeckre U XUMHUUECKIE CBOMCTBA KHCJIOpOoda

(peakiuu okucieHus, roperue). [lonsarue 06 okcumax

Crioco0bI mosrydeHus KHCIopoa B 1adopaTopun U
HPOMBIIUICHHOCTH. [IpuMeHeHne Kucmopoaa

TerutoBoit 3 PeKT XUMUIECKON PEaKIH, IIOHSITHE O

TEPMOXUMHNYCCKOM YpPAaBHCHHHU, SK30- U
SHAOTCPMHUYCCKUX PCAKIIUAX

TomnuBo (He(dTh, yroiab U MeTaH). 3arpsisHeHHe
BO3/yXa, CIIOCOOBI €ro MPel0TBPALLECHUS

[IpakTuueckas pabora Ne 3 no teme «llomyuenue u
coOMpaHue KUCIOPOAa, U3yYeHHE ero CBOMCTB»

Bonopon — 351eMeHT U IpoCTOE BELIECTBO.
Haxoxnenue B mpupone

DuU3NYECKUE U XMMUYECKUE CBOMCTBA BOJIOPO/IA.
[Ipumenenue Bogopona

[TousaTre 0 KUCIOTAX U COJIAX
CrniocoOslI MosTydeHus BOAOPOa B TabOpaTopuu

[IpaxTuueckas padora Ne 4 o teme «llonyuenue u
coOMpaHue BOJOPO/Ia, H3YUCHUE €TO0 CBOMCTBY

KomngecTBo yacos

Bceero Kontpo IIpaktu Ilnan

-

JbHBIE YECKHUE
paboThl paboTHI

Jara n3ydyenus

daxkt

17.11

13.11-
17.11

27.11-
01.12

27.11-
01.12

04.12-
08.12

04.12-
08.12

11.12-
15.12

11.12-
15.12

18.12-
22.12

18.12-
22.12
25.12-
29.12
25.12-
29.12

DnexTpoHHbIe HU(POBBIE 00pa3oBaTeIbHbIC
pecypchl

bub6muoreka [IOK https://m.edsoo.ru/ff0d448e
bubaunorexa IIOK https://m.edsoo.ru/ff0d4614
bu6mmoreka [IOK https://m.edsoo.ru/ff0d497a

bu6mmoreka LIOK https://m.edsoo.ru/ff0d4790

bubaunorexa IIOK https://m.edsoo.ru/ff0d4cda
bubmmoreka [{TOK https://m.edsoo.ru/ff0d4ae2
bu6mmoreka [{TOK https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{TOK https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [{TOK https://m.edsoo.ru/ff0d50d2
bubmmoreka [{OK https://m.edsoo.ru/ff0d4dd0

bubmmoreka [{OK https://m.edsoo.ru/ff0d4f42
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/o

32

33

34

35

36

37

38

39

40

41

42

Tema ypoka

Monsipublii 00bEM ra3oB. 3akoH ABOTaIpoO

Brruucienus o0b€Ma, KOJIHYECTBA BEIECTBA ra3a Io
€ro U3BECTHOMY KOJIMYECTBY BELIECTBA WU 00BEMY

Boruncnenus 00bEMOB ra3oB 0 YPaBHEHUIO PEaKUU

Ha OCHOBE 3aKOHAa OOBEMHBIX OTHOILLIEHUH ra30B

dusnueckue U XUMHUUECKHE CBOMCTBA BOJIBI
CocraB ocHoBaHui. [TonsiTue 06 MHIUKATOpaX

Bopna xak pactBoputens. HacbllieHHbIE U

HCHACBIIICHHBIC PACTBOPHI. MaccoBas 1018 BellecTBa

B pacTBOpe

[Tpaktuyeckas pabora Ne 5 o teme «IIpuroroBnenue
pacTBOPOB C ONPEIETEHHON MaCCOBOM JI0JIEH
pactBopéHHOrO BeuiectBa». JI.O.7 «llepecviuiennoie
Pacmeopuly ¢ UCnOIb306aHUEM 000PYO06AHUS

«Touka pocma»

KonTpomasnas padora Ne2 no teme «Kucnopos.
Bonopoa. Bona»

OKCI/I,[[BIZ COCTasB, KHaCCH(bI/IKaI_IPIH, HOMCHKJIaTypa

[Tonydyenune u XuMHUYECKHE CBOMCTBA KUCTOTHBIX,

OCHOBHBIX U aM(I)OTepHLIX OKCHI0B

OcHoBaHuUs: cOCTaB, Kiaccu(puKaIus, HOMCHKIaTypa

KonnuectBo yacoB Jara n3ydyenus

Bceero Kontpo IIpaktu Ilnan daxr
JbHBIE YECKHUE

paboThl paboTHI

1 08.01-
12.01
1 08.01-
12.01
1 15.01-
19.01
1 15.01-
19.01
1 22.01-
26.01
1 22.01-
26.01
1 1 29.01-
02.02
1 1 29.01-
02.02
1 05.02-
09.02
1 05.02-
09.02
1 12.02-

DnexTpoHHbIe HU(POBBIE 00pa3oBaTeIbHbIC
pecypchl

bubnuoreka [ITOK https://m.edsoo.ru/ff0d542e

bubmmoreka [{TOK https://m.edsoo.ru/ff0d55a0
bu6mmoreka [IOK https://m.edsoo.ru/ff0d5708

bubaunorexa [IOK https://m.edsoo.ru/ff0d587a
bubaunorexa LIOK https://m.edsoo.ru/ff0d59e2

bu6mmoreka [{TOK https://m.edsoo.ru/ff0d5b40

bubaunorexa IIOK https://m.edsoo.ru/ff0d5eba

bu6mmoreka [{TOK https://m.edsoo.ru/ff0d6342

bubmuoreka [{OK https://m.edsoo.ru/ff0d664e

bubmoreka [{OK https://m.edsoo.ru/ff0d664e

bub6mmoreka [ITOK https://m.edsoo.ru/ff0d67ca


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

/o

43

44

45

46

47

48

49

50

51

52

53

54

Jara n3ydyenus

Tema ypoka KonnuectBo yacoB
Bceero Kontpo IIpaktu Ilnan
JbHBIE YECKHUE
paboThl paboTHI

16.02
[TomyyeHue 1 XUMHUYECKUE CBOMCTBA OCHOBAHUI 1 12.02-

16.02
Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa 1 26.02-

01.03
[Tonydyenue u XxuMHuyecKue CBOMCTBA KUCIIOT 1 26.02-

01.03
Conu (cpenHue): HOMEHKJIATypa, CocoObl momyueHus, 1 04.03-
XUMHUYECKHE CBOWCTBA 08.03
[TpakTuueckast pabota Ne 6. Pemenue 1 1 04.03-
AKCIEPUMEHTATBHBIX 3a7a4 1Mo TeMe «OCHOBHBIE 08.03
KJIaCChl HEOPTaHUYECKUX COETMHEHUI»
['enernueckas cBsA3b MEXKIY KiacCaMH 1 11.03-
HEOPraHMYeCKUX COCTUHEHUIN 15.03
O0600611eHre U cucTeMaTu3alus 3HaHu| 1 11.03-

15.03
Konrtponbnas padora Ne3 o teme "OcHoBHbIE Ki1acchl 1 1 18.03-
HEOPTaHWYECKUX COCTUHECHU" 22.03
[TepBble MOMBITKU KJIaCCU(PUKAIIIN XUMUYECKIX 1 18.03-
a1eMeHTOB. [IoHsATHE O Irpynnax CXOQHBIX 2JIEMEHTOB 22.03
[Tepuoanueckuii 3axoH u Ilepuoanueckas cuctema 1 25.03-
XUMHYECKUX deMeHTOoB Jl. 1. MeHaeneeBa 29.03
[Tepuoapl, rpyIIIbL, MOATPYIIIBI 1 25.03-

29.03
Crpoenue atomoB. CoctaB aTOMHBIX sjep. M3otonmsr 1 08.04-

DnexTpoHHbIe HU(POBBIE 00pa3oBaTeIbHbIC
pecypchl

bub6muoreka ITOK https://m.edsoo.ru/ff0d67ca
bub6muoreka [IOK https://m.edsoo.ru/ffOdfee2
bubmuoreka IIOK https://m.edsoo.ru/ffOdfee2

bubaunorexa IIOK https://m.edsoo.ru/00ad9474

bubaunorexa IIOK https://m.edsoo.ru/00ad9b7c

bubmumoreka [{TOK https://m.edsoo.ru/00ad9a50
bub6mmoreka [{TOK https://m.edsoo.ru/00ad9ch2
bubaunorexa IIOK https://m.edsoo.ru/00ad9ela
bu6moreka [TOK https://m.edsoo.ru/00ad9ffa
bub6muoreka IIOK https://m.edsoo.ru/00ada52c

bub6muoreka IIOK https://m.edsoo.ru/00ada52c

bubmmoreka [{OK https://m.edsoo.ru/00ada342


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

/o

55

56

57

58

59

60

61

62

63

64

65

Tema ypoka

CTpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
ITepuoauueckoii cucremsl . 1. MenneneeBa

XapakTepUCTUKAa XMMUYECKOI'0 3JIEMEHTA I10 €r0
nostoxkenuto B [lepuoguueckoit cucreme J1. 1.
MenneneeBa

3nauenue [lepuonnyeckoro 3aKkoHa Jyisl pa3BUTHS
Hayku U npaktuku. /. 1. MenneneeB — y4éHbI,
NeJaror ¥ rpaxkJ1aHuH

SHCKTpOOTpI/IHaTeHBHOCTB aTOMOB XMMHUYCCKHUX
3JICMCHTOB

Nonnas xumudeckas CBsI3b

KoBasneHnTHas nonspHasi XUMAYECKas CBSI3b
KoBaneHntHas HenonsipHasi XMMU4ecKasi CBsI3b
CreneHb OKUCIEHUS
OKHCITUTEIIEHO-BOCCTAaHOBHTEIIBHBIC PEAKITHH
OKHCIUTEIN U BOCCTAaHOBUTEIN

KonTpomnpHas padota Ne4 mo Teme «CTpoeHue atoma.
XUMUYECKasi CBSI3b»

KomngecTBo yacos

Bceero Kontpo IIpaktu Ilnan

JbHBIE YECKHUE
paboThl paboTHI

Jara n3ydyenus

daxkt

12.04
08.04-
12.04

15.04-
19.04

15.04-
19.04

22.04-
26.04

22.04-
26.04
29.04-
03.05

29.04-
03.05

06.05-
10.05
06.05-
10.05
13.05-
17.05
13.05-
17.05

DnexTpoHHbIe HU(POBBIE 00pa3oBaTeIbHbIC
pecypchl

bub6muoreka [IOK https://m.edsoo.ru/00ada6bc

bubaunorexa IIOK https://m.edsoo.ru/00ada824

bub6mmoreka LIOK https://m.edsoo.ru/00ada96e

bubaunorexa [IOK https://m.edsoo.ru/00adaab8
bubmuoreka IIOK https://m.edsoo.ru/00adac34

bubaunotexa [IOK https://m.edsoo.ru/00adaab8
bubaunotexa IIOK https://m.edsoo.ru/00adaab9
bubmoreka LIOK https://m.edsoo.ru/00adae28
bu6moreka [{TOK https://m.edsoo.ru/00adb076
bubmmoreka [{OK https://m.edsoo.ru/00adb076

bu6mmoreka [{OK https://m.edsoo.ru/00adb486


https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

No  Tema ypoka KonnuectBo yacoB Jara n3ydyenus

o Bceero Kontpo IIpaktu Ilnan
JbHBIE YECKUE
paboThl paboTHI

66 PesepBHblil ypok. O000IIEHNE U CUCTEMATH3AIHSA 1 20.05-

3HaHUU 24.05

67 PesepBHblil ypok. O000IIEHNE U CUCTEMATH3AIHS 1 20.05-

3HAHUU 24.05
68 PeseprHbIii ypok. O000MIEHNE U cHCTEMATH3AIUS 1

3HAHUU
OO111ee KOJIMYECTBO YacOB IO MPOTrpamMme 68 4 4

ITIOYPOYHOE IINTAHUPOBAHHUE 9 KJIACC

No  Tema ypoxka KonuuecTBo uacoB JlaTa uzydenus

n/n Bcero Kontpo IIpakTu I1nan daxkr

JbHBIE YECKHe
paboThl paboTHI

1 TIlepuoauueckuii 3akoH. [lepuoanueckas cucrema 1 01.09
xumuueckux anemenToB J[. . Menaeneera

2  3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 1 04.09-
XUMHYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOIOB 08.09

3  Knaccudwukarus u HOMEHKIAaTypa 1 04.09-
HEOPraHUYECKUX BEIIECTB 08.09

4  Buapl XUMHYECKON CBSI3HU U THUIIBI 1 11.09-

KPUCTAJTIMYECKUX PEIIETOK 15.09

DnexTpoHHbIe HU(POBBIE 00pa3oBaTeIbHbIC

Daxt pecypcsl

bu6muoreka [IOK https://m.edsoo.ru/00adb33c
bub6mmoreka LIOK https://m.edsoo.ru/00ad9ch2

bubmuoreka L{TOK https://m.edsoo.ru/ff0d61c6

DNeKTpOHHBIE UPPOBBIE 00pa30BaTEIbHbBIE PECYPCHI

bubaunotexa IIOK https://m.edsoo.ru/00adb59e
bub6moreka L{TOK https://m.edsoo.ru/00adb6b6
bubmuoreka [ITOK https://m.edsoo.ru/00adb7e2

bub6moreka [{TOK https://m.edsoo.ru/00adbac6


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

No  Tewma ypoka KonnuectBo yacoB Jarta nu3ydenus

m/ Bceero Konrpo IIpakrtu I1nan daxr

JBHBIC YECKHE
paboTbI paboThI

5 Konrpoabnas padora Nel o teme «IloBropenue u 1 1 11.09-
yriyOJieHne 3HaHUH OCHOBHBIX Pa3/iesioB Kypca 8 15.09
KJIacca

6 Krnaccudukanus XUuMUYECKUX PEAKIIUN 110 1 18.09-
Pa3IUYHbIM IPU3HAKAM 22.09

7  TloHsTHE O CKOPOCTH XUMUYECKON PEAKIIUH. 1 18.09-
[ToHsITHE O TOMOTEHHBIX U FE€TEPOTrEHHBIX 22.09
peaKImsx

8 IlonsaTue o xumudyeckoMm paBHoBecuu. @akTopsl, 1 25.09-
BJIMSIIOLINE Ha CKOPOCTh XUMUYECKON peaKuu 1 29.09
HOJIOKEHNE XUMUYECKOTO PAaBHOBECHS

9  OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKITUU 1 25.09-

29.09

10 Teopwus >MEKTPOTUTHUSCKOHN TUCCOIHAIIHN. 1 02.10-

CunbHble U crnabdble 31eKTpoauTsl. J1.0.8 06.10

«Inekmponumuueckas OUCCouuayun) ¢
ucnoavzoeanuem 0oopyoosanusn « Touxa pocmay

11 Hownnsle ypaBHeHus peakuuil. J1.0.9 «Cunvnuie u'l 02.10-
c1advle INEeKMPOAUmMbL» ¢ UCHOJIb306AHUEM 06.10
ooopyoosanusa «Touxka pocmay

12 Xwumudeckue CBOWCTBA KUCIOT U OCHOBAHUH B 1 16.10-
CBETE MPECTABICHUN 00 IEKTPOTUTHUECKON 20.10

nuccormanuu. J1.0. 10 «Bauanue memnepamypol
Ha duccoyuayuio» ¢ UCNOb306aAHUEM
ooopyoosanusn «Touxka pocmay

DJeKTpoHHBIE IM(POBBIE 00pa30BaTEIbHBIE PECYPCHI

bubaunotexa [IOK https://m.edsoo.ru/00adbcb0

bubaunorexa LIOK https://m.edsoo.ru/00adbe9a

bubaunorexa IIOK https://m.edsoo.ru/00adc28c

bub6mmoreka [{TOK https://m.edsoo.ru/00adcade

bub6moreka [{TOK https://m.edsoo.ru/00adcd68

bubaunorexa [IOK https://m.edsoo.ru/00add448

bub6moreka [{TOK https://m.edsoo.ru/00add5d8


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

No  Tewma ypoka KonnuectBo yacoB Jarta nu3ydenus

m/ Bceero Konrpo IIpakrtu I1nan daxr

JBHBIC YECKHE
paboTbI paboThI

13 Xwumudeckue CBOMCTBA COJICH B CBETE 1 16.10-
MIPEACTABICHHUH 00 AJIEKTPOIUTHICCKOM 20.10
nuccormanuu. J1.O. 11 «Bauanue
KOHUeHmpayuu Ha OUccouuauuioy ¢
ucnonavzoeanuem ooopyoosanusn « Touxka pocmay

14 Tlonsarue o ruaposmse coneit. J1.O.12 «Bausanue 1 23.10-
pacmeopumens Ha OUCCOUUAUUID) C 27.10
ucnonv3osanuem ooopyoosanusn « Touxa pocmay

15 OO6oOmenue u cucrematuzanus 3Hanuit. J1.0.13 1 23.10-
«Onpeoenenue pH pacmeopa» c 27.10
ucnonavzoeanuem ooopyoosanusn « Touxka pocmay

16 TIlIpakrtuueckas padorta Ne 1. «Pemenue 1 1 30.10-
9KCIIEPUMEHTANBHBIX 3anau». JI.0O.14 «Peakyus 03.11

Heumpanu3ayuu) ¢ Ucnoa1b306aHueM
obopyoosanusa «Touxka pocmay

17 KontponbHas pabota Ne2 o Teme 1 1 30.10-
«OJIEKTPOINTUYECKAs IUCCOLMALMSL. XUMUYECKUE 03.11
PEaKIu B pacTBOPax»

18 OOmas xapakTepuCcTHKa rajJoreHoB. Xumuueckue 1 06.11-
cBoiicTBa Ha ipumepe xjopa. JI.0.15 «Ceoiicmea 10.11

OPOMHOIL 8001 C UCNOIB30BAHUEM
ooopyoosanusn «Touxka pocmay

19 Xnoposopopoa. ConsiHast KMCIIOTa, XUMHUYeckue 1 06.11-
CBOMCTBA, MOJIyYeHHUE, MPUMECHEHUE 10.11
20 TIIpaktudeckas padora Ne 2 mo teme «Ilomyuenne 1 1 13.11-

17.11

DJeKTpoHHBIE IM(POBBIE 00pa30BaTEIbHBIE PECYPCHI

bu6muoreka [IOK https://m.edsoo.ru/00add8b2

bubaunorexa [IOK https://m.edsoo.ru/00add9d4

bu6mmoreka [ITOK https://m.edsoo.ru/00addd12

bu6moreka [IOK https://m.edsoo.ru/00addbfa

bubmmoreka [{TOK https://m.edsoo.ru/00addecO

bubmmoreka [{OK https://m.edsoo.ru/00addfe2

bubmmoreka [{OK https://m.edsoo.ru/00ade104

bubmoreka [{TOK https://m.edsoo.ru/00ade348


https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

No  Tewma ypoka KonnuectBo yacoB Jarta nu3ydenus

/1
/ Bceero Konrpo IIpakrtu I1nan daxr
JbHBIE YECKHUE
paboTbI paboThI

COJIIHOW KHMCJIOTBI, U3y4EHHUE €€ CBOMCTBY

21 BeluncneHus 1Mo ypaBHEHUSAM XUMHUYECKUX 1 13.11-
peakIuii, eciii OJH U3 PeareHTOB JAaH B U30BITKE. 17.11
J1.O.16 «Pacmeopenue itoda 6 Kl» ¢
ucnonvzosanuem ooopyoosanus «Touka pocmay

22 OO0mas xapakTepucTika snemeHToB VIA-Tpynmsr 1 27.11-

01.12

23 AmrorponHbie Moaudukanuu cepsl. Haxoxnenue 1 27.11-
cepbl U e€ COCTMHEHHH B MPUPOIe. XUMHYCCKUE 01.12
cBoiictBa cepsl. JI.O.17 «llnaenenue u
KPUCMAaniu3ayus cepol» ¢ UCnOo1b306aHUEM
ooopyoosanusa «Touxka pocmay»

24  CepoBonopos, CTpoeHue, (hu3ndeckue u 04.12-
XUMHUYECKHUE CBOMCTBA 08.12

25 Oxcunel cepol. CepHas KUCI0Ta, (PU3NIECKHE U 04.12-
XUMHYECKHE CBOICTBA, IPUMEHEHHE 08.12

26 XWMHUYECKUE PEaKIlHH, JIKAIINE B OCHOBE 11.12-
IPOMBIIIJIEHHOTO CII0c00a MOTY4YEeHUsI CepHON 15.12
KHACIIOTHI. XUMUYECKOE 3arps3HEHNE
OKpY’Kalollel Cpeibl COeAUHEHUSIMU CEPBI

27 BpruncineHne MaccoBOH JIOJIM BBIXO/A MPOTyKTa 11.12-
peakuuu 15.12

28 OOmias xapaKTepUCTHKA AIEMEHTOB V A-TpyIIITEI. 18.12-
A30T, pacipocTpaHeHue B Ipupoie, GU3nIecKue 22.12

U XUMHYECKHUE CBOMCTBA

DJeKTpoHHBIE IM(POBBIE 00pa30BaTEIbHBIE PECYPCHI

bu6moreka LITOK https://m.edsoo.ru/00ade488

bubaunorexa [IOK https://m.edsoo.ru/00ade64a

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

bubaunorexa IIOK https://m.edsoo.ru/00ade802
bubaunotexa [IOK https://m.edsoo.ru/00adea28

bubmuoreka [ITOK https://m.edsoo.ru/00adec8a

bu6muoreka IIOK https://m.edsoo.ru/00adec8a

bub6moreka LIOK https://m.edsoo.ru/00adeea6


https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

No  Tewma ypoka KonnuectBo yacoB Jarta nu3ydenus

m/ Bceero Konrpo IIpakrtu I1nan daxr

JBHBIC YECKHE
paboTbI paboThI

29 Ammuak, ero pusnuecKue U XUMHUYECKHE 1 18.12-
CBOMCTBA, NoyTydeHue u npumeHenue. J1.0.18 22.12
«Ceoiicmea ammuaka) ¢ UCNONb308aAHUEM
ooopyoosanusa «Touxka pocmay

30 IIpaktudeckas padora Ne 3 mo teme «llomyuenne 1 1 25.12-
aMMuaKa, U3yueHHue ero CBOUCTB» 29.12

31 A3sotHas kucnora, e€ puzndeckue u xumuueckue 1 25.12-
CBOIiCTBa 29.12

32 Hcnonb30oBaHWE HUTPATOB U COJICH aMMOHHMS B 1 08.01-
KayeCTBE MUHEPAJIbHBIX y100peHui. XuMHUECKoe 12.01
3arps3HEHUE OKpYXKarolleil cpesibl COeTUHEHUIMU
azora

33 ®ocdop. Oxcun dhocdopa (V) u pochopnas 1 08.01-
KHCJIOTa, (U3HUECKUE U XUMHUECKHE CBOICTRA, 12.01
HOJy4deHue

34 Hcnonb3oBanue HocdaToB B KAUECTBE 1 15.01-
MHUHEpaJIbHBIX Y10OpeHUi. 3arpsi3HeHHe 19.01
MIPUPOIHON cpensl pochaTamu

35 VYruepon, pacrpocTpaHeHHE B IPUPOJE, 1 15.01-
buznyeckue 1 XuMHUYECKHe CBONCTBA 19.01

36 Okcwuubl yrieposa, ux GU3ndecKue ¥ XuMuieckre 1 22.01-
CBOMCTBA. DKOJOrMUYECKUE MTPOOJIEMBI, CBSI3aHHbIE 26.01

¢ okcugoMm yriepoaa (IV)

37 VYrojpHasg KUCIOTA U €€ CONU 1 22.01-
26.01

DJeKTpoHHBIE IM(POBBIE 00pa30BaTEIbHBIE PECYPCHI

bu6mumoreka LIOK https://m.edsoo.ru/00adf004

bu6mmoreka L{TOK https://m.edsoo.ru/00adf180

bu6muoreka LIOK https://m.edsoo.ru/00adf306

bubaunorexa [IOK https://m.edsoo.ru/00adf518

bubaunorexa IIOK https://m.edsoo.ru/00adf68a

bub6mmoreka [{TOK https://m.edsoo.ru/00adfc20

bubmmoreka [IOK https://m.edsoo.ru/00adfd9c

bu6mmoreka [{TOK https://m.edsoo.ru/00adfebe

bubmuoreka [IOK https://m.edsoo.ru/00ae006¢


https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

No  Tewma ypoka KonnuectBo yacoB Jarta nu3ydenus

m/ Bceero Konrpo IIpakrtu I1nan daxr

JBHBIC YECKHE
paboTbI paboThI

38 IIpaktudeckas padora Ne 4 mo teme "llomyuenue 1 1 29.01-
yriiekuciioro raza. KauecrBeHHast peakiuys Ha 02.02
KapOoHaT-roH"

39 IlepBoHauaabHbIC MOHATHSA 00 OPraHUYECKUX 1 29.01-
BEII[ECTBAX KAK O COSAMHEHUSX YIiiepoaa 02.02

40 KpeMHUii 1 ero CoeAMHEHUS 1 05.02-

09.02

41 TIpaktuyeckas padora Ne 5. Pemenue 1 1 05.02-
AKCTIICPUMEHTAIIBHBIX 3a71a4 110 TeMe «BaxHeimme 09.02
HEMETAJUTBI U X COCTMHEHUS

42 KonrtpoabHas padora Ne3 o teme «Baxneiimue 1 1 12.02-
HEMETaJUIbl U UX COSTUHEHUS» 16.02

43 OO0mas XxapakTepUCTHUKAa XUMHUYECKUX AJIEMEHTOB 1 12.02-
— MeTaJuIoB. MeTaimnyeckast CBsi3b U 16.02

METAJINYECKasl KPUCTAJUIMYECKAS PELIETKA.
duznueckue cBOICTBAa METAJIIOB

44 XwuMHUYECKUE CBOICTBA METAJLIOB. 1 26.02-
DNEKTPOXUMHUYECKUN Psijl HAIIPSHKEHUH METaJIIOB 01.03
45 O6mme crocoos! moydeHus: MeramuioB. CruraBer. 1 26.02-
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX 01.03
PEaKIHii, €CITM OJMH U3 PEareHTOB COJEPKHUT
pUMecH
46 IloHsATHE O KOPPO3UU METAILIIOB 1 04.03-
08.03
47 IllenodHbIE METAIIbI 1 04.03-

DJeKTpoHHBIE IM(POBBIE 00pa30BaTEIbHBIE PECYPCHI

bubmuoreka LIOK https://m.edsoo.ru/00ae027e

bubaunorexa [IOK https://m.edsoo.ru/00ae054e

bubaunorexa [IOK https://m.edsoo.ru/00ae080a

bu6mmoreka [{TOK https://m.edsoo.ru/00ae0bf2

bubaunotexa [IOK https://m.edsoo.ru/00ae0el8

bubaunotexa [IOK https://m.edsoo.ru/00ae103e

bubmmoreka [{TOK https://m.edsoo.ru/00ae1156

bubmmoreka [{OK https://m.edsoo.ru/00ae1156

bubmoreka [ITOK https://m.edsoo.ru/00ae1278

bubmuoreka [{OK https://m.edsoo.ru/00ael4b2


https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

/o

48

49

50

51

52

53

54

55

56

57

58

59

Tema ypoka

OKCI/II[BI U TUAPOKCUABI HATPUA U KAJIUA

[Ienoyno3eMeNbHBIE METAIIBI — KaJIbIUNA U
Mardaum

Bakueiinme coefMHEHNS KaJIbIUS
O00011IeHNE U CUCTEMATU3AIMs 3HAHUI

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

[IpakTuueckas pa6ora Ne 6 no teme "KécrtkocTh
BOJIbI U METO/bI €€ yCTpaHEeHUS"

AJIIOMAHAN

AM@oTepHbIe CBOMCTBA OKCHIa U TUIPOKCHIA

Keiezo

Oxcupl, THAPOKCUIBI U coyn kene3a (1) u
xenesa (I10)

O00011eHHE U CUCTEMATU3ALNS 3HAHUI

[IpakTuueckas padora Ne 7. Pemenue

AKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BaxkHenme

KonnuecTtBo yacoB Jarta nu3ydenus

Bceero Konrpo IIpakrtu I1nan daxr
JbHBIE YECKHE

paboTbI paboThI

08.03
1 11.03-
15.03
1 11.03-
15.03
1 18.03-
22.03
1 18.03-
22.03
1 25.03-
29.03
1 1 25.03-
29.03
1 08.04-
12.04
1 08.04-
12.04
1 15.04-
19.04
1 15.04-
19.04
1 22.04-
26.04
1 1 22.04-
26.04

DJeKTpoHHBIE IM(POBBIE 00pa30BaTEIbHBIE PECYPCHI

bubmuoreka [ITOK https://m.edsoo.ru/00ael4b2
bubaunorexa [IOK https://m.edsoo.ru/00ael15e8

bub6muoreka LIOK https://m.edsoo.ru/00ael5e8

bubarorexa [IOK https://m.edsoo.ru/00ae1886
bu6mmoreka [IOK https://m.edsoo.ru/00aelae8
bub6mmoreka [IOK https://m.edsoo.ru/00aelc64
bubaunotexa [IOK https://m.edsoo.ru/00aelc64

bubmmoreka [{TOK https://m.edsoo.ru/00ae1d86

bub6mmoreka LIOK https://m.edsoo.ru/00ae35e6

bubmmoreka [{OK https://m.edsoo.ru/00ae3de8


https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

/o

60

61

62

63

64

65

66

67

68

Tema ypoka

METaJJIbl 1 UX COCOAUHCHUSA»

Beruucnenus no ypaBHEHUSIM XMMHYECKHX
peakuuii, eciii OJIMH U3 PEareHTOB JaH B U30bITKE
WIN COJEPXKUT pUMecH. Beruucienus: maccoBoit
JIOJIU BBIXO/1a POAYKTA PEaKUU

O060011IeHNE U CUCTEMATU3AIUs 3HAHUN

Kontponbnas padota Ne4 o reme «Baxkueiiue
METaJIJIbl U UX COETMHEHUS

BeniectBa 1 maTepuansl B IOBCEAHEBHOW KU3HU
yesoBeKa

XUMHYECKOE 3arpsi3HEHUE OKPYKaIoIIEel CpeJibl
Ponb xuMum B perieHn# SKOJIOTHYECKUX MpodiIemM

PesepBHbIil ypok. O000IIEHNE U CHCTeMAaTH3alINS
3HAHUM

Peseprubiil ypok. O60011IeHHE U CUCTEMATHU3AIIHS
3HAaHUHU

Peseprubiil ypok. O6001IeHIE U CHCTEMATH3AIIHS
3HAaHUHU

OO111ee KOJIMYECTBO YaCOB IO MPOTrpaMMe

YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA

KonnuecTtBo yacoB Jarta nu3ydenus

Bceero Konrpo IIpakrtu I1nan daxr
JbHBIE YECKHE
paboTbI paboThI

1 29.04-
03.05
1 29.04-
03.05
1 1 06.05-
10.05
1 06.05-
10.05
1 13.05-
17.05
1 13.05-
17.05
1 20.05-
24.05
1 20.05-
24.05
1
68 4 7

DJeKTpoHHBIE IM(POBBIE 00pa30BaTEIbHBIE PECYPCHI

bu6moreka LIOK https://m.edsoo.ru/00ae1750

bu6mmoreka LIOK https://m.edsoo.ru/00ae3f50

bubmmoreka [{TOK https://m.edsoo.ru/00ae4270
bubaunotexa [IOK https://m.edsoo.ru/00ae4270

bubaunorexa IIOK https://m.edsoo.ru/00ae0d0a
bubmuoreka [IOK https://m.edsoo.ru/00adb33c

bubmuoreka [ITOK https://m.edsoo.ru/00ad9ch?2


https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumus, 8 kmacce/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A. A. u apyrue; noa penakiueit Jlyauna B.B., Akuroneproe o6miectBo «M3m1arenbeTBo
«IIpocBenieHne
* Xumus, 9 kmacce/ Epemun B.B., Ky3emenko H.E., JIpo3nos A. A. u npyrue; noxa penakiueit Jlyauna B.B., Akninoneproe obmectBo «M31aTenbcTBo
«IIpocsenienne»

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. Pabouas TeTpans. Xumus. 8 kiacc (aBtopsl B. B. Epemun, A. A. [lpo3nos, I'. A. [llunapea).

2. Pabouas Terpans. Xumus. 9 xnacc (aBropsl B. B. Epemun, A. A. Jlpo3nos, I'. A. Illumapesa).

3. Metoauueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A [IposznoBa, B. B. Jlynuna «Xumus. 8 xinace» (aBropsl B. B. Epemun,
A. A. lpo3nos, 2. 0. Kepumos).

4. Metonuyeckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, A. A JIpo3nosa, B. B. Jlyauna «Xumus. 9 xknace» (aBropsl B. B. Epemun,
A. A. lpo3nos, 2. 0. Kepumog).

5. KoHTposbHBIC U TPOBEpOUYHBIC PaOOTHI. «XuMHs. 8 Kiace» (aBTopsl B. B. Epemun, A. A. JIpo3noB).

6. KonTponbHbIe 1 TpoBepoUHbIe paboThl. «XuMus. 9 kiace» (aBropsl B. B. Epemun, A. A. JIpo3nos).

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.alhimik.ru - none3sbie coBeThI, 3PEKTHBIC OMBITHI, XHMUIECKHE HOBOCTH, BUPTYaJIbHBIN PEIETUTOP.

2. http://schoolbase.ru/articles/items/ximiya - Bcepoccuiickuii MIKOJIBHBII MOPTAJ CO CCHUTKAMK Ha 00pa30BaTEIbHBIC CAUTHI 10 XHMMHH.
3. http://c-books.narod.ru - mutepaTypa o Xumuu.

4. http://www.hemi.nsu.ru/ - uaTepHeT-y4eOHUK «OCHOBBI XUMHI»

5. https://resh.edu.ru/ - Poccuiickast 37€eKTpOHHAsI IIKOJIA

6. www.periodictable.ru - cOopHuK cTaTeil 0 XUMHYECKUX 3JIEMEHTAX, HIUTFOCTPUPOBAHHBIN SKCIIEPUMEHTAMHU.

7. http://him.1september.ru/ -xypaan « XuMUS B IIKOJIE»

8. http://www.hij.ru/ -xypran «XuMus 1 KHU3HBY

9. http://chemistry-chemists.com/index.html - snexrponHbIi XKypHAT « XMMUKU H XUMUS.
https://teacher.examer.ru/app/chem/tests/d5c5c¢ - oOpaszoBarenbHas miatdpopma «IK3aMep»



