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IHHOACHUTEJBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOIO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHILENLUU IPEenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNnbHbIX opranu3anusx Poccuiickoit denepanmu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOwed crpareruun oOydeHus,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJepKaHKe, MpelycMaTpUBaeT paclpeesieHue ero mo KiaccaM U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
M KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BAaTEIBbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTUKH y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, OonpeaenseT BO3MOKHOCTH IpeaMeTa Ui
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE ILeNeld M3y4eHUs MpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHLHOM
JeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO yYEOHOT0 COlepKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpeCTaBICHUH 0 MaTepUabHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (popMUpyeMble XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peaiu3aliii BO3MOXHOCTEH Il caMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YyJaromIuxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yuyeOHOM  NeATeNbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsA/1a HAa €JMHCTBO MPHUPOJIBI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOYYEHHHM XMMHUHU OOECIEUMBAIOTCS cHEU(UKON colep KaHus
y4eOHOro TmpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAaHHBIM OTpaKeHHEM
0a30BOM HAyKW XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja K eé msydeHuro. CopepaHUe CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMHUueckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLMUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHMS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— IpEeJCTaBIEHUN 00 AJIEKTPOIUTHYECKON AUCCOMAIIMM BELIECTB B pACTBOPAX.



TeopeTnueckue 3HAHUS pAcCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJIYYCHHS U3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
OPOMCXOOUT C MPUBJIEYCHHWEM 3HAHUM M3 paHee M3YyYEHHbIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yyeHnn XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATENILHOCTH YE€JIOBEKAa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
IIPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BELIECTB U XUMUYECKUX pEaKLuil, B
(GOopMHpPOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C Bel[ECTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTb OOYYEHHUS Ha CUCTEMaTHYecKoe NpuoOIIeHne OOydyaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEeSATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHMSA, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBAThH SIBICHUS OKPYXKAIOUIETO MUpPA, UCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HAHWM 111 BBIPAOOTKM 3KOJOTHYECKH LEIecO00pa3sHOro MOBEAECHUS B OBITY U
TPYZAOBON JEATEIBHOCTH B LESIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTH AajJbHENUIIero 00yueHus.

OO61iee yuCio YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).

COJEPKAHUE OBYYEHUA

8 KJIACC

HepBOHa‘{aJIl)Hble XUMHNYECKHUE TIOHATHUSA

HpCI[MCT XUMHHU. POJIb XUMHUM B JKM3HHU 4YeJIOBE€Ka. XHMHSI B CHCTEME HayK. Tena u
BemecTBa. Pu3NUeCKHE CBOMCTBA BCIIECTB. ArperaTHoe coctossHME BemecTB. IloHsaTme o
METOJIaX MO3HAaHUA B XUMHHU. UHCTHIE BEIISCTBA U CMECH. CnocoObl pasacCICHUA CcMeceH.



ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cnoXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsS aTOMHAs Macca. OTHOCUTENIbHAS MOJIEKYJIIpHas
Macca. MaccoBast 1011 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3anMocBs3b KOJIMYECTBA, MacChl U
YHCclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérhl mo opMyliaM XHMHUYECKHX COCTUHEHUM.

®u3nueckue M XHMMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUEe ypaBHeHUs. Kimaccupukanuss XUMHYECKUX peakuuit
(coenuHeHus, pa3I0oKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW IMOCYJ0i, mpaBmiaMu paboThl B Jabopatopuu U mpuéMamu
oOpaieHust ¢ 1abOpaToOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCaHWE (PU3NYCCKUX CBOHCTB
00pa3110B HEOPraHWYEeCKUX BEILIECTB, HaOmoAeHne pu3nueckux (IJIaBlIeHrue BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KAIIEHUE U KOHJCHCALMS BOJbl) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKaMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPU3HAKOB MIPOTEKAHUS XMMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOpHIOM Oapus, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmenu (), usydenwe crocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, AUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENEHHWE OYUCTKA TMOBAPCHHON COJHM, HAONIOJCHHE W OIMCAHHE
pEe3yNbTaTOB IPOBEACHUS OINbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE
MoieJIel MOJICKYII (ITapOCTEPIKHEBBIX ).

BaskHelinue nmpeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31€MEHT M IPOCTOE BEILECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUYECKHUEe CBOWCTBA (peaklUuyd TOPEHHUS).
Oxkcunel. Ilpumenenue kucnopoma. CrocoObl TONydeHHUs KHCIOpoJga B Jaboparopuu U
MPOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHCIJIOPOJIA.

TemnoBoit >(hdexT XuMUYEeCKOW peakiu, TEPMOXMMHUYECKHE YypaBHEHHUS, 5K30- H
SHIOTEPMUUYECKHE peakIuu. TOIIMBO: yrojiib M METaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
NapHUKOBOTO 3P QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bomopon — »asmemeHT M mpocroe BemecTtBo. HaxoxkaeHune Boxopoga B IPUPOJIE,
buznyecKkrue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNyueHus. KucioTer u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel M0 XUMHUYECKUM YPaBHEHUSM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelmeHHble u
HEHACBIIICHHBIE pPAacTBOPBL. PacTBOPUMOCTH BelIeCTB B BojAe. MaccoBas 10Js BEIIECTBAa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OXxpaHa W OUYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss neopranmyeckux coenuHeHuid. Oxcuasl. Knaccudukanus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHI0B. DU3HUECKNE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcuaos.

OcHoBanmsi. Knaccudukaruss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBaHuil. Pu3nueckne W XUMHYECKHE CBOMCTBa OCHOBaHWil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnot. @usudeckiue U1 XUMHUYECKHE
cBoiicTBa kucioT. Psan akruBHoctu metamioB H. H. bekerosa. [lonyduenue Kucior.

Comu. Homenxknarypa coneil. ®duznueckue U XuMudeckue cBoictBa coseil. [lomydenue
COJIEH.

I'eneTnueckas CBSI3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTMHEHUN.



Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeZesieHne CoJepKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHUE CBOMCTB KUCJIOPOJA, HAOJIIOJEHUE B3aUMOJACHCTBUS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoga ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IloB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPAacTBOPEHUS BELIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), MCCIEAOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaAOJII0/ICHUE M3MEHEHUS OKpacKM WHAMKATOPOB B pacTBOpax KHCIOT M WIeNoued, U3ydeHHe
B3aumozeiictBus okcuga meau (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METajlaMu,
peakuMii HeWTpaiau3aluH, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a/]a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KIACCU(PUKALMUU XUMHUECKUX dieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIEIOYHO3EMENbHBIE METAJLIbI, TaJIOTE€Hbl, UHEPTHBIE ra3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMUYeCcKHX »diemMeHToB J[. .
MenneneeBa. Kopotkonepuognas u miauHHONEpuonHas ¢opmbl [lepronuyeckoil cuctemsl
xumuueckux siiemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHN CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX AMEMEHTOB [lepnonnyeckoil cucTembl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoint cucreme J[. 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U NEpHOJaM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. JI. . Mennenees — y4€Hbll U IpaskJaHUH.

XuMunyeckas CBSI3b. KoBanenrnas (monsipHas u HEMnoJIsipHast) CBSA3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. FlIOHHAas CBS3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAaHOBUTENbHBIE  peakuuu. IIponeccs
OKHCJIEHHS U BOCCTaHOBJIEHHsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

u3yyeHHe OoOpa3lloB BEIIECTB METAVIOB M HEMETAJIOB, B3aMMOJAEHCTBHE THAPOKCH]IA
[IMHKa C pacTBOpaMHU KUCJIOT U ILEJI0YeH, MPOBEIEHUE OIBbITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHHUE, PEAKIIUH PA3JI0KEHUS, COETUHEHUS).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHHH XMMHH B 8 KJacce OCYLIECTBIISETCS
yepe3 MHCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHATHM, Tak U TOHSATHH,
ABJIAIOIINXCSI CACTEMHBIMHU JUISl OTAEIBHBIX PEAMETOB ECTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mue ecrecTBEHHO--HAy4YHbIE TOHATUSA: HAay4YHbIH (DaKT, TUIOTE3a, TEOpHUS, 3aKOH,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHHE.

®usnka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJ, H3O0TOIBI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIeCTBO, TeJI0, O0bEM, arperaTHoOe



COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rugpocdhepa, MHUHEpaibl, TOpPHbIE MOPOJbL, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepuonuueckuii 3akoH. Ilepumoamyeckas cucrteMa xuMuueckux osnemeHtoB . U.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHHH CBOMCTB XHUMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, Kallks, KalblUs U WX COCOUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMEeHTOB B lepronyeckoit cucteme u CTpOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3H. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEILECTBA OT THUIIA KPUCTAIMYECKOM PEIETKM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XHMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3IMYHBIM KJjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKHX PEaKuil MO pa3lUYHbIM IpHU3HaKaM (TI0 YUCITY U COCTaBy
YYaCTBYIONIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(QekTy, Mo H3MEHEHHIO CTEIeHeU
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMUYCCKUE YPABHEHUSI.

[TonsiTe o ckopocTH xuMudeckoil peakuuu. [lonarue o6 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOTeHHBIX M TETEPOTreHHBIX peaknusax. [lonstue o
karanu3e. llonsrne o XumuueckoM paBHOBecHU. @DaKTOphl, BIHUAIONIME HA CKOPOCTh
XUMUYECKON PEaKIIUU U MOJIOKEHNE XUMUIECKOTO PABHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlieHHE YPaBHEHHUM OKHCIUTEIHHO--BOCCTAHOBUTEIBHBIX
peaxIuil C UCIOJIb30BaHUEM METO/Ia IIEKTPOHHOr0 OanaHca.

Teopust PAEKTPOIUTUUECKON TUCCOIMAIIUU. DICKTPOJIUTHI U HEINEKTPOJUTHI. KaTHOHBI,
aHUOHBI. MeXaHu3M [HMCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BHUJIAMU XHUMHUYECKOM CBS3U.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakuuu moHHOro obMeHa. YciaoBHUS MPOTEKaHUS peakluid MOHHOTO oOMEHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUI M COJei B CBETE
MpEJCTaBICHU 00 SIEKTPOIMTUYECKON Auccoruaiyi. KadecTBeHHbIE peakIMd Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJCISAMH KPUCTALINYECKHX PEIMIETOK HEOPraHMYECKHX BEIEeCTB —
METAIJIOB M HeMeTauioB (rpagura M anmasza), CIOXKHBIX BEHIECTB (XJOpHAAa HATPHUS),
WCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAaKIMU OT BO3JECHUCTBHS Pa3IMYHBIX
(bakTOpoB, UCCIIEOBAHKUE SJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoOIlecca TUCCOLUAIIUN
KHCJIOT, Iejoued U cojied (BO3MOXHO WCIIOIb30BAHUE BHJIEO MaTEPHANIOB), IMPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHHs PeaKIiii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajaka, BBIJICICHHE Ta3za, O0pa3oBaHHWE BOJBI), OMBITOB, WIUIIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX peakluidl (TOPeHHEe, PEaKIUu PA3I0KECHHsS, COSAMHEHUS),
pacro3HaBaHUE HEOPTaHWYECKUX BEIIECTB C TOMOIIBI0O KAaYECTBEHHBIX PEAKIMH Ha HOHBI,
pElIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeTUHEHMSI

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHUS AaTOMOB, XapaKTepHBIC
crerieHn okucieHus. CTpoeHne W (PU3NYECKHE CBOWCTBA MPOCTHIX BEIHIECTB — TaJIOTCHOB.
XUMHYEeCKUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOJICHCTBHE C MeTajulaMH, HeMeTaUlaMu,
mienoyamu).  XjopoBogopoa. ConsHas KHCIOTa, XUMHYECKHE CBOMCTBA, TIOJy4YCHHE,



npuMeHeHue. [leicTBre X10pa U XJIOpOBOJOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmue xJopuasl
1 MX HaXO0XJICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3MyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYecKHMe M XMMHUYeckue cBoMcTBa. OKCHABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme kak IpeIcTaBUTENs Kilacca KUCJIOT M creuuduyeckue). XHUMHUYECKUE pPEeakluy,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMoiydeHHUs cepHOi KucioTel. I[Ipumenenue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl M €€ COequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUSMHU cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLECHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpUpoie, (GHU3UYECKUue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJydeHue u npuMenenue. Coiar aMMOHHSA, UX (pU3HUYECKHEe U XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
duznveckue W XHUMHYECKHE CBOMCTBa (OOmIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonab3oBaHWe HUTPATOB M COJICH aMMOHHS B KauyeCTBE MHUHEpPaJIbHbBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIeH CpeIbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puznyeckne u xummueckue cporictBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OO6mas xapakrepuctuka 31geMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MOIU(UKAIIUH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue U XuMuueckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux (pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoMm yriepona (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YToibHas KUCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIyiepoja
(MeTaH, 3TaH, JTWUJIEH, AalETWUJIeH, ATAaHOJ, IJMIEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJHBIA Tra3, HEPTb), MPOIYKThl HX MepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OGMOIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusuuecknue M XUMHYECKHE CBOMCTBa, IOJy4Ye€HHE W IPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mpencraBienus o6 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOUTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpoOiemsl
0€30MacHOro UCMOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOIMCTB COJISTHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-WOHBI U HAOIIOJCHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpaxaromye (pU3NYecKue U XUMHUYECKHE CBOICTBAa TaJIoT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIJIEHHE C O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHHE C oOpa3luaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE



BUJICOMATEpPHANIOB), HAOMIOJEHUE Tpollecca OOyrnmuBaHUs  caxapa IO  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOMU
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peakiMu Ha Cynb(ar-uoH W HaONIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUU
(BO3MO’KHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-noH MW U3YYCHHE MPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENed KPUCTALTMYECKUX PEHIETOK anamasa,
rpadura, ¢ymiepeHa, O3HaAKOMIIEHHE C TPOIECCOM aAcopOLMU PACcTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MoJdydeHue, COOMpaHue, pacrio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMs, O3HAKOMIICHHE C MPOIYKIUEH
CUJIMKATHOM IMPOMBIIIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIBHBIX 3a/1ady Mo TeMe «Baxuenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M UX COCIUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnioxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB 1. 1. MenneneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAUIMYECKas KpUCTAJUTMYECKas
pem€Tka. DIEKTPOXUMHUYECKUN ps HanpsbDKeHUH MeTamioB. PU3MUEeCKHEe U XUMUYECKHE
cBoicTBa MeTauioB. OOmKe crnocoObl MOJy4eHUsT MeTaJjIoB. [IoHsATHE O KOPpO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[[{enounble MeTalIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXACHHE B Mpupoae. Ouznueckue U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHECHUMN.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxkeHue B Ilepuogmueckoit
cucreme xuMmuueckux anemeHToB [[. M. MeHneneeBa, CTpoO€HHME HMX aTOMOB, HAXOXICHHE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHUs W Kanblus. BaxkHeimue coeanHeHUs
KaJbpIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B Tpupoje. Ouznueckne U XMMHUYECKUE CBONCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCH]IA ATFOMUHHSIL.

Kenezo: mnomoxenue B Ilepronnueckod cucrteMe XUMUYeCKHX a3nemeHToB J[. H.
MeneneeBa, CTpOEHHUE aTOMa, HaxoXJeHue B npupoae. Ouznyeckne U XUMHUYECKUE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (lll), ux cocraB, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3y4eHUE Pe3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCTIOJIB30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHUS Keje3a B
Kucoposie  (BO3MOXKHO — HCIIOJNIB30BAHME  BUIEOMATEPHUANOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, ITMHKa, xene3a (I1) u xenmesa
(1), meau (1), HaGMIOIEHNE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,
KaJIisg ¥ KaJbIHs (BO3MOXXHO HCITOJIb30BAHUE BUICOMATEPHUATIOB), UCCIEAOBaHNE aM(OTEpHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 0
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia



BemectBa u maTepuansl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOe MCIOJIb30BaAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolel cpebl (MpeaenabHas JOMycTUMasi KOHIEHTpalus
Beriects, qaiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKCnepumenm:

U3ydeHrue o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIBI).

Meoscnpeomemmnuwie ceasu

Peanuzanust MexXnpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 9 Kilacce OCYIECTBIISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHATHI,
SABJISFOIIMXCS CUCTEMHBIMU ISl OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC MOHSTHS: HAay4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, MOJIElIb, IBJICHHE, MAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MATEPUAIIbI.

®dusuka: Marepusi, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAICKTPUKHA, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOpEHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaANbl, TOPHbIE MOPOJIbI, IOJE3HbIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pE3yIbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe O0Y4YEHUsI XMMHUU B €UHCTBE YU€OHON M BOCIIUTATEIbHON JESITEIbHOCTH B
COOTBETCTBUM C  TPAJAULIMOHHBIMU  POCCUMCKHUMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMH MOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS U COLIMATM3ALMU O0yUaIOIIUXCSl.

JIMYHOCTHBIE PpEe3yNbTaThl OTPa)Xal0T T'OTOBHOCTH OOYYarOIIMXCs PYKOBOJICTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMH M pacIIMpPEHHE ONbITAa ACSITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOLIEHHsI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY M HAyYHOMY
HaCJIEAUIO, NMOHMMAHUS 3HAU€HUs XMUMHUYECKOM HAayKH B >KM3HHU COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BIIaJIETh JIOCTOBEpHON MH(OpMaIMel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00 yCTpOMHCTBE
MHpa 1 001IecTBa;

2) rPaKIaHCKOr0 BOCIIMTAHMS:

IIPEJICTABICHUS] O COLMAIBbHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B
KOJUIEKTHBE, =~ KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYIMX BHJAX JEATENbHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJIHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBINOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOLECCe 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYNKM CBOMX TOBapHILEH C MO3MLIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;



3) HeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33pPEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE M  XMMHYECKOW  pPEaKLuH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABISIOLIME OCHOBY IS
NOHMMAHUA CYHIHOCTH  HAYYHOW KapTUHBI MHpa, MPEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJbI, B3aUMOCBA3SAX YEJIIOBEKA C MPUPOJHOM CPEAO, O PO
XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

MI03HABATEJIbHBIE MOTHUBbBI, HANPABJICHHBIE HA IOJYYEHHE HOBBIX 3HAHUW [0 XUMMHH,
HeoOXoauMble Il OOBSCHEHUS HAOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JUTEPATypOu, IOCTYHNHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeCc K OOyYeHHI0 M TO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHON M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YEeHHS B ajbHeHIIeM;

4) hopMHUPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 JKW3HH, OCO3HAHWE IMOCICACTBHA W HENPHUATHE BPEIHBIX
npuBBIYEK (YHOTpPeONEeHUSI alKorojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOIMMOCTH COOJIIO/ICHUS
npaBwI 0E30MaCHOCTH TPH OOpAIEHHUH C XMMHYSCKHMHU BEIIECTBAMHU B OBITY W pEaIbHON
JKU3HHU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY M3YUEHUIO MPOQeccHii U TpyAa pa3iIuyHOro pojia, yBaXXEHHUE K
TPpyAy W pe3yibTaTaM TPYIOBOW JEATEIIBHOCTH, B TOM YHUCJIE Ha OCHOBE IPUMEHEHUS
NPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIA BBHIOOP HWHIMBUAYAIbHOW TPAeKTOPUU
MPOJOIDKCHHST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHOHaIbHON AeATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHU, TOTOBHOCTh a/IalITUPOBATHCS B TPO(HECCHOHATILHOM CcpeJie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKU 1IETIECO00pa3HOe OTHOIICHUE K MPUPO/IEC KaK MCTOUHUKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3JI0pPOBOTO M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS TPaBUI OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMH,
a TaKKe B CUTYyalHsIX, YTPOKAOIINX 3JI0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3yYEHUH XUMHH, JJIS PelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, ISl TIOBBIICHHS YPOBHS SKOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XMMHH, IKOJOTHUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBAThCS UM B
[03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLMAJILHOW IPAKTHUKE.

METANPEAMETHDLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yIbTAaTOB BBIACISIOT 3HAYMMBIE IS (OPMUPOBAHUS
MHPOBO33pEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPHUHIIUI, TUIIOTEe3a, (aKT, CUCTEMa,
MPOILIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeAMETaxX | MO3BOJISIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJOCTHOW HAy4YHOW KapTHMHE MUpa, U YHUBEpCAIbHbIC yueOHbIE NeHCTBUsA (TIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOphIE 00€CTeunBarOT (POPMUpPOBAHUE TOTOBHOCTHU K
CaMOCTOSITENILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHHMBeEPCAJbHbIE YUeOHbIE H1eHCTBHS

ba3oBble Jloruveckue 1ecTBUA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TPH OCBOCHHM 3HAHHUIA:
pacKpbIBaTh CMBICII XUMHUYECKUX MOHATHM (BBIACNIATH MX XapaKTepHbIE MPU3HAKH,
yCTaHaBIWBATh B3aUMOCBSI3b C JIPYTUMHU MOHSATUSMH), UCIIOIB30BATh MOHATUS JJIs1 OOBSICHEHUS



OTIENbHBIX (DaKTOB W SIBICHHM, BBIOMpAaTh OCHOBAHMA M KPUTEPHM JJs KiIaccu(pUKanuu
XMMHYECKHX BEIECTB M XMMUYECKUX PEAKIIMHA, YCTaHABIMBATh IPUUMHHO-CIICACTBEHHBIE CBA3H
MEXIy 00BEKTaMH U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
10 QHAJIOTUH ), A€1aTh BBIBOABI U 3aKJIFOUCHHUS;

yYMEHHUE MPUMEHATH B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CHUMBOJIMUYECKHE (3HAKOBBbIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH HIMPOKO
OpUMEHSEMbIE B XUMHH MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMMBOJI DJIEMEHTA),
XUMHUYecKass (GopMylna M YpaBHEHHE XHMHYECKOH peakuud — IpU pEleHUH Yy4eOHO-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJCIBHBIX TMPEACTABICHUN BBIBIATH U
XapaKTepu30BaTh CYILIECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEILECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIC CBS3U U
IPOTUBOPEUMS B U3Y4aEMBbIX IIPOLIECCAX U ABICHUAX.

Ba3oBble nccienoBareibckue 1eiCTBUSA:

YMEHHUE HCIOJb30BATh MOCTABIEHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

IPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 32 X0/10M IPOLIEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yabTar, (HOopMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM MPOBEIAEHHOTO OIIBITA,
UCCJIEI0BaHMsI, COCTABIIATh OTYET O MPOJETIaHHOM padorTe.

Pabora ¢ undpopmanmeii:

yMeHUue BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh UH()OPMALIMIO PA3IMUHBIX BUI0B
1 OpM MPEICTABICHHS, TOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble [0ocoOus, pecypchl IHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTh Pa3IMuHble METObl U 3alPOCHl IPU MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIMX JAHHBIX, HEOOXOIMMBIX IJIsl BBITOJHEHHS YI€OHBIX U TIO3HABATENILHBIX 3a/1a4
OIpeNIeNIEHHOr0 TUIa, MPHOOpPETeHUEe OIblTa B 00JACTH MCIOJIB30BaHUS HMH(DOPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO MCIIOJB30BAHMS PA3TUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (opMy mHpeacTaBiIeHUS
nH(pOpMallMl U WJUIIOCTPUPOBATh peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U UX KOMOUHALIUSAMUY;

YMEHHME HCMOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U HcCCieloBaTebCKON
NeSITeIbHOCTH HH(POPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIbCKOTO X031MCTBA M TPaHCIIOpTa
Ha COCTOSIHME OKPYXKarollel NpUpoaHON Cpebl.

KoMMyHUKaTHBHBbIe YHHBepcalbHble Y4eOHbIe el cCTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juanora M (WIu) JUCKYCCHUH) IO CYLIECTBY
oOcyxnaeMoll TeMbl, (HOPMYIUPOBATh CBOM MPEUIOKEHUS OTHOCUTENIBHO BBIOJHEHHS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3yIbTaThl N03HABATEIBHOMN J1ESTETbHOCTH B YCTHBIX
U THCHPMEHHBIX TEKCTaX; [eNlaTh TMPE3CHTAUI0 PEe3yJbTaTOB BBIMOJHEHHS XHMHUYECKOTO
JKCIIepUMEHTa (Ja00paTOPHOTO OIbITa, J1a0OPaTOPHOW pPabOTHI MO MCCIETOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
HCCJIEIOBATENBCKON N1€ATEIbHOCTH MPU PELICHUH BO3HMUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJacoBaHMs MO3ULUN (0OCYyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITTOJIHEHHOHN paboTHI U JApyTHE).

PeryasiTUBHBbIE yHHBepcaJdbHbIe YUeOHbIE TeiicTBUA:

YMEHHUE CaMOCTOSITENIHO OMPEAETATh eI AeSTeIbHOCTH, JIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH



HanOonee HS(QeKkTuBHbIE CMOCOOBI pelIeHHs Y4eOHBIX M IO03HABaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKECHHBIM aJrOpUTM JAEHCTBUHA IpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJyYeHHs] HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE IOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble€ B YCIIOBUU 3aJIaHUM.

NPEIJMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB II0 OCBOEHMIO 00S3aTEIBHOTO COACpIKaHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanpHOW pabouell IporpamMMoM, BBIIEJAIOT: OCBOCHHBIE
0o0y4aromMMHUCsT Hay4YHbIC 3HAHUS, yYMEHUS U CIOCOOBI JeHCTBHMH, cnenuduyeckue s
OpeIMETHON 00s1acTH «XUMUS», BUIBl JEATEIbHOCTH IO IOJYYEHHIO HOBOI'O 3HAHMS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K kxonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DPACKPBIBATh CMBICI OCHOBHBIX XMMHYECKHUX HMOHATUH: aTOM, MOJIEKYJa, XUMUYECKUH
AJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJHOPO/HAs1), BaJEHTHOCTh, OTHOCHUTEJbHAas aTOMHas M MOJEKYJspHas Macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JA0Jds XUMHYECKOTOo
JJIEMEHTa B COEIMHEHUM, MOJIPHBI OO0BEM, OKCHJ, KHUCIIOTa, OCHOBAHUE, COJb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKius, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3((EeKT peakuuu, siApo aToMa,
AJIEKTPOHHBIN CJIOM aroma, aToMHasi OopOuTalb, pajuyc aromMa, XMMHUYECKas CBS3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHasl CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;

® UIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHH U NPUMEHATh 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJMKY JJIsi COCTaBJIeHHMs (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmnpeleNnsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COETUHEHUSX;

e packpsiBathk cMbica Ilepuoanueckoro 3akona JI. M. MenneneeBa: n1eMOHCTpUPOBATH
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOauuHyro ¢opmy Ilepuonnueckoil cucreMsl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «IJIaBHas moarpymnmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckast cucteMa XUMHUYECKUX
aneMmeHToB [I. Y. MenaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKAaMH CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOO0IIee YHCIO 3JIEKTPOHOB U
pacnpeeeHue UX Mo JIEKTPOHHBIM CII0SIM);

e iIaccu(UUIUPOBATh XUMUUECKHE 3JIEMEHThI, HEOPraHWYECKHE BEIIEeCTBA, XUMUYECKHE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  NOJTBEp)KJasi  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIUX XUMUYECKUX pEaKLU;



IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUI B Pa3IUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOT0O JIEMEHTa 10 (hopMysie COeTUHEHUS, MACCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOMN peaKkuu;

IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHOM AEATEIBHOCTA — AHAJINU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3AIHI0, KIAacCU(UKALMIO, BBISBICHUE MPUYUHHO-
-CJIEACTBEHHBIX CBA3€H — I M3Y4YEHMsS] CBOMCTB BEIIECTB U XUMHUYECKUX PEaKLIUM,
€CTeCTBEHHO-HAyYHbIE =~ METOABl  TO3HAHUS  —  HAONIOJCHHME,  HM3MEpEeHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

ClIeZIOBaTh MpaBWJaM TIOJB30BAHUS XMMHUYECKOH TOCYyIOoM H  J1aOOpaTOpHBIM
0o0opyIOBaHUEM, a TaKXe NpaBUIaM OOpAIIeHHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJYYCHHUIO
U coOMpaHuIo Tra3000pa3HBIX BEHIECTB (BOJOpPOJAA MU KHUCIOPOJA), MPHUTOTOBICHUIO
pacTBOPOB € OMNpPENEIEHHON MAacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, MIIAHUPOBATH
U NIPOBOJUTH XMMHMUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIENOYEH U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMyC, peHondTalenH, METUIIOPAHK U JpyTue).

K konny oOyueHus B 9 kiacce IpeaMETHbIE pe3yibTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI, DJIEKTPOJIUTHYECKAsT JUCCOLMAIUS, pEaKlUUd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUM,  OKHUCIUTENIb,  BOCCTAHOBUTEIb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIN4ecKas), KpUCTaUIM4yecKas pemérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JOIyCcTHUMas
xkoHueHTpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSTH 3TH
MOHSTHS IIPH ONTUCAHUH BELLECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBJICHHMS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpeeNsiTh BaJEHTHOCTh M CTENEHb OKUCICHMS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCIMHEHHWH 1o (opMyram, BUJ XUMHUYECKON CBsI3U (KOBAJICEHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA 10 XUMHYECKON
dopMmysie, XxapakTep Cpelbl B BOJHBIX PACTBOpPaxX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro NMOHMMAaHME: OINMUCHIBATh M XapakTepu3oBaTh TabnuuHyio ¢opmy Ileprognueckoit
CHUCTEMbl XMUMHUYECKHUX OHJIEMEHTOB: pa3jiuyarTh MNOHATHS «TJaBHas mnoarpymnmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie W OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpblE HUMEIOTCd B IepHoAMYEecKOd Tabnuie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0lIee YMuCiIo AMEKTPOHOB U PacIpeiesieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX IEPUOJIOB U IJIABHBIX MNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIy M COCTaBy Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME M cHeuudUUecKue XUMHUYECKHE CBOMCTBa
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPXKAas ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHUS DJICKTPOIMTHYECKON ITUCCOLMALMU KUCIIOT, LICJIOUYEH U COJIEH,
IOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKklUil HOHHOrO 0OMeHa, ypaBHEHMs PEaKLUi,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIYy BELIECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI I10CPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAaHUs XMMHUYECKUX NPEBPAILECHUI B Pa3JINYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLuu;

coOyoaTh MpaBWja IOJIb30BAHUS XUMHYECKOW TIOCYJOH U J1aOOpaTOpPHBIM
o0OpyJOBaHUEM, a TaK)Ke IpaBuja OOpalleHUs C BELUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU 1O BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U cOOMpaHMIO Ira3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, (ocdar-,
CHJIMKAT-, cyiab(aT-, TMIPOKCUA-UOHBI, KATHOHbl AMMOHMS M HOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATH OCHOBHBIE OIEPAllUU MBICIUTEIIBHON NEATEIbHOCTU — aHAIU3 U CHUHTE3,
cpaBHeHHE, O00OOIIEHHE, CHUCTEeMATU3alUI0, BBIABICHUE IPUYMHHO-CIIEICTBEHHBIX
CBSA3€M — JUISI M3Y4YECHMsS CBOMCTB BEIIECTB M XUMHYECKHUX DPEAKLIHH, €CTECTBEHHO-
Hay4yHble METOAbl T[O03HaHWS — HaAOJIOJEHUE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U KonTpobibre IpakTiyeckue JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NPOrpaMMbl Bceero paGoThi paGoTHI o0pa3oBaTe/ibHbIE PeCYpPChI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumusa — Ba)kHas 00J1aCcThb
11 €CTECTBO3HAHUSA U 5 0 2 bubnuorexa [JOK
NPaKTUYECKOMN IeATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 0 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Wroro mo pazmeny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopon. I[lonsarue 6 0 1 bubnuorexa [JOK
00 okcuaax https://m.edso00.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 8 0 1 bu6mmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBaHUAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK
HEOPraHMYECKUX COCTUHCHUI https://m.edsoo0.ru/7f41837¢c
Hroro no pazneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJII/ITe.]IbHO-BOCCTaHOBI/ITeJIbHI)Ie pealcm/m

Ilepuonuueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmorekxa [JOK
3.1 XUMHUYECKHX dieMeHToB []. 1. 7 0 0 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aToMa
32 XuMudecKkas CBA3b. 8 1 0 bu6mmoreka [IOK

OKHUCITUTENBHO-

https://m.edso0.ru/7f41837¢c
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BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro no pazgeny 15 BHGH_HOTeKa LIOK
https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne ni/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30BATEIBHBIE
padoThI padoThI pecypesi
Pa3znea 1. BemecTBo M XUMH4YeCKHEe peaKkul
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 1 0 bubmuorexa [IOK
' OCHOBHBIX Pa3JieioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 5 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[HH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 0 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anoress https://m.edsoo0.ru/7f41a636
22 onewenton Vinpynm. Cepan ot | 6 0 0 BuGaoresa LIOK
' PYIHIBL. 2-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
bubnmnorexa LIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
ve | oo oo ; 1 ,  Bomomaok
' o PYITHBL. poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro no pazneny 25
Pa3znen 3. MeTaliIbl M X COCAMHEHUA
. bubmuorexa [{OK
3.1 Obume cBoHCTBA METAIIOB 4 0 0 https://m.edsoo.ru/7f41a636
. bubmuorexa [{OK
3.2 Baxkneime MeTamisl 1 UX COSIUHEHUS 16 1 2 hitps://m.eds00.ru/7f41a636
Hroro no pazmeny 20
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Pasznea 4. Xumus 1 oOKpyskamomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 bubmaorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PezepBHOE BpeMms 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

8 KUIACC
e KoanvecTno yacos Jlara JIeKTPOHHBbIE U(PPOBHIE
wn Tema ypoka Beero KonrTpoabubie IIpakTuueckue w3ysenmus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
[Ipenmer xumuun. Ponp xumuu B
1 JKA3HHU 4YeoBeKa. Tea U BelecTsa 1 0 0 bu6mmoreka [IOK
BIIP IlepBoHa4yanbHbIC XUMUYECKHE https://m.edsoo.ru/ff0d210c
noHsTHs. Tena u BemecTna.
5 IlonsaTne o MeTomax 1mo3HaHUS B 1 0 0 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 0 1 bubnuorexa [JOK
obparienus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YwucTeie B TBa U cMecH. Crn bl
4 pa3(;[enZH${H cel\(/:leciﬁ Igl'ﬁf‘lI/Icc:,TI(,)I(e:O6 1 0 0 Bromuozexa LIOK
https://m.edsoo.ru/ff0d26ca
BEIIIECTBA U CMECU
o
5 }:III’);I;T;III:HC;; séﬁzfgga(i r%pHMepe 1 0 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
6 ATOMBI U MOJIEKYJIBI | 5-TH MUHYTKA 1 0 0 bubnnoreka [JOK
OI'D KM 3ananwe 1,2 https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE IIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 0 0 bubnnorexka [JOK
anemeHToB15-tn MmunyTka OI'D KM https://m.edsoo.ru/ff0d2be8
3amanue 1
8 IIpocTeie u cnoxHble BemecTBal S-tu 1 0 0 bubnuoreka [IOK
munyTka OI'D KUM 3ananwue 1 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 0 0 bubmmorexa [TOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa 1 0 0 bubnmoreka [JOK

BellecTB. XUMuyeckasi popMmyia.

https://m.edsoo.ru/ff0d2eae
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BaneHTHOCTh aTOMOB XMMHUYECKUX
anemenToB BIIP. Xumuueckas
¢dopmyna. CocTaBisATh ypaBHEHMUS
peakuuii, COOTBETCTBYIOLIUX
IIPEBPALICHUI HEOPraHUYECKUX
BELIECTB PA3JIMYHbIX KJIACCOB.
Onpenenars TUII XUMAYECKUX
peakuuii. 1 5-tu Mmunytka OI'D KM
3aganue 4

OTHOcHUTeNLHAsA aTOMHAas Macca.

bubmuoreka [JOK

1 OTHOCHTEIbHAS MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
MaccoBasi 107151 XMUMHYECKOTO
3neMeHTa B coequHenuu BIIP.

12 MaccoBasi 107151 XMUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCIMHEHUU. 15-Tn https://m.edsoo.ru/ff0d350c
munyTka OI'D KM 3ananue
18.19,22

13 KomunuectBo BemecTBa. Moib. bu6nmoreka [JOK
Monsipaast Mmacca https://m.edsoo.ru/ff0d5230

o | e e e B 10K
O3 KM sanane 11.12 https://m.edsoo.ru/ff0d37fa

15 IIpu3Haku U ycinoBus MPOTEKAHUS bubnuoreka [IOK
XMUMHUYECKHX PeaKIni https://m.edsoo.ru/ff0d3al6
3aKOH COXPaHEHHS MacChl BEIIECTB.

Xumnueckue ypasHenus BIIP.
TaBJIATh YPAaBHEHUS PEaKIIUi
16 S(;)(::TSC:CTByf;HXerGBl;)Z?HSHI/H% bubmorexa HOK
https://m.edsoo.ru/ff0d3b88
HEOPTraHUYECKHUX BEIIECTB
pa3MYHBIX KJIacCOB.15-TH MUHYTKA
OI'D KM 3aganme 11,12
BrruncieHusa KkoaudecTBa, MacChl
17 BemeccTJ:zl o yI()):BH:IfI:I/ISIi/; e bubmmorexa LJOK
N https://m.edsoo0.ru/ff0d5708
XUMHYECKUX PEaAKIUi
18 Knaccudukanmss Xumuaecknx bu6mmorekxa [{JOK
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peakuuii (CoequHEeHus, pa3IoKeHuUs,
3amerieHus, oomena)BIIP.
CocTaBisiTh ypaBHEHUS PEaKIUd,
COOTBETCTBYIOIIMX IIPEBPAILICHUI
HEOPraHMYECKUX BEILIECTB
pa3MYHBIX Ki1accoB. OnpenensThb
TUI XUMUYECKUX peakiui. 1 5-tu
munytka OI'D KM 3ananue 11,12

M. B. JIoMOHOCOB — y4€HBIN-

https://m.edsoo.ru/ff0d3f34

bubmuorexa [JOK

19 OHIIICTONE/HCT. O6O6HjeHHe " https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsl 3HAHHUHA
20 KonTponbnas padora Nel no teme bubnnorexa [HOK
«BelecTBa 1 XUMHUECKUE PEAKIIHI https://m.edsoo.ru/ff0d4290
2 mosmona Kintnopon -~ ssewent Bubmiorera LIOK
' https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
Ou3nyeckue U XMMHUYECKHE CBOMCTBA
KHUCJIOpoJia (peaKIuu OKUCIICHUS,
2 Xapaxrepsoats guomiccknen buGmnorexa LIOK
N https://m.edsoo.ru/ff0d4614
XUMHUYECKHE CBOIMCTBA MPOCTHIX
BEILIECTB: KUCIOpoaa 15-Tu MUHYTKA
OI'D KM 3ananue 7
i BI IT HUS KA B
23 1?3160(::1?216T0pI/IOI/JI1 ﬁqrprMHm(jIHe(;{plfciljm bubmorexa HOK
' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3¢ ekt xumuueckoin
24 peaKkuuu, MOHITHE O bubnmoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKITUIX
TornuBo (HedTh, yroiab U METaH).
o5 3arpsi3HEHHE BO3]TyXa, CITIOCOOKI €T0 bubnmuorexa [JOK
npeAoTBpaleHus | 5-Tn MUHyTKa https://m.edsoo.ru/ff0d4c4a
OI'D KUM 3aganue 16
26 [TpakTrueckas padota Ne 3 o Teme bu6mmorekxa [{JOK
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«[Tomyuenue u cobupanue
KHCJIOPO/Aa, U3yYCHHE €TO CBOMCTB»
BIIP Xapaktepu3oBath pu3HUECKHE
Y XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB: KUCIIOPOJIAa M BOJOPO/IA;
MOJIy4aTh, COOMPATH KUCIOPO U
BOJIOPOI;

https://m.edsoo.ru/ff0d4ae2

Bomopon — anemeHT u nmpocToe

bu6mmoreka [IOK

21 BemecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
OU3NYECKUE U XUMUYECKUE CBOMCTBA
Bogopoja. [Ipumenenue Bogopoaa
BIIP XapaktepuzoBarh (hU3HM4YECKU
28 u XI/IMI/I?{r;?:KHeepcs(?ﬁgTBaq)HpBOC”l“e;X ) bubmorexa LHOK
https://m.edsoo.ru/ff0d4dd0
BEILIECTB: KUCJIOPO/ia U BOJOPOA;
MOJIy4aTh, COOMPATh KUCIOPO U
BOJOPO/;
29 [TonsiTue o kucmoTax u coysix15-tu bu6mmoreka [IOK
munyTka OI'D KM 3ananue 7 https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI ostydeHus BOAOPOa B bubnmnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas pabora Ne 4 mo Teme
«ITomydenue u cobupanue BOI0OpoOa,
n3ydeHue ero cBoucte»BIIP
31 XapakTepr3oBarh (HU3HUECKUE U bubnnoreka [JOK
XUMUYECKHE CBOWCTBA MPOCTHIX https://m.edsoo.ru/ff0d4f42
BEIIIECTB: KUCJIOPO/Ia U BOJIOPO/IA;
MOJIy4aTh, COOMPATH KUCIOPO 1
BOJOPO/I;
30 Monsipabiit 00BEM razoB. 3aKoH bubnnorexka [JOK
ABorafipo https://m.edsoo.ru/ff0d542e
3 memeora rasa no org nomcornony Bubmiorexa LIOK
< https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
34 Brruucnenus 00bEMOB ra30B 10 bubmuoreka [JOK

YpaBHEHHIO PEAKIMH Ha OCHOBE

https://m.edsoo.ru/ff0d5708
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3aKOHA 0OBEMHBIX OTHOIIEHUH ra30B

dusnueckre U XUMHUYECKHUE CBOMCTBA
BoJel BIIP xapakrepusoBath

bubmuorexa [JOK

3 (busnUecKre 1 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/ff0d587a
BOJIbI;
CocraB ocHoBanui. ITonstue 00

36 uHaukatopax 15-tu munytka OI'D bubmorexa LIOK

https://m.edsoo.ru/ff0d59e2

KUM 3ananue 7
Bopa xak pactBopuTens.

37 Hacrimennnle 1 HeHachIIIEHHbBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBast 10J1s1 BEIIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTrueckas pabora Ne 5 o reme
«[IpuroroBiienue pacTBOpoB ¢ bubnnorexa [HOK

38 .. o . )
OIpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BELIECTBAY

39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bomgopoa. Bonay https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KjIacCupUKaIus,
HoMmeHkiatypa BITP Ha3seiBaTh
COCTMHEHUS M3yYSHHBIX KJIACCOB
HEOPTaHMYECKUX BEIIECTB;
XapaKTepU30BaTh (PU3NYCCKUE U

40 XI/II;/II/I‘IGSKI/IC CBoﬁg)TBa OCHOBHBIX bubmorexa HOK

https://m.edsoo.ru/ff0d664e

KJIACCOB HEOPTaHUYECKHX BEIICCTB:
OKCHJIOB, KHCJIOT, OCHOBAHUM, COJIEH ;
XapaKTepU30BaTh B3aNMOCBSI3b
MEX1y KJIaccaMy HEOPTraHMUECKUX
COEeIMHEHNH];
[TonydyeHue 1 XuMHYECKHUE CBOCTBA

41 KHCJIOTHBIX, OCHOBHBIX 1 bubmuoreka [JOK
aM(OTepHBIX OKCUIOB |1 5-TH MUHYTKa https://m.edsoo.ru/ff0d664e
OI'D KUM 3ananue 8

42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK

HoMeHknatypa BIIP Ha3wiBath

https://m.edsoo.ru/ff0d67ca
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COEIMHEHUS U3YUYCHHBIX KJIACCOB
HEOPraHUYECKHUX BEILECTB;
XapaKTepu30BaTh GU3NYECKUE U
XUMHUYECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX BEIIECTB:

OKCHJO0B, KHCJIOT, OCHOBaHMUH, COJICH ;

XapaKTEepPU30BaTh B3aUMOCBS3b
MEXy KJIacCaMH HEOPTraHUYECKUX
COCTMHECHHI,

43

[TonmyyeHue U XuMHUYECKUE CBOICTBA
ocHoBaHui 1 5-tn Munytka OI'D
KUM 3amanue 9.10.21

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

44

Kucnorsl: coctas, kinaccudukanus,
HoMmeHKkiarypa BIIP Ha3seiBath
COCUHEHMS U3YyYEHHBIX KJIACCOB
HEOPraHWYECKHUX BEILECTB;
XapakTepu3oBaTh (hu3nyecKre u
XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKHUX BEILECTB:

OKCHJIOB, KHCJIOT, OCHOBAHHI, COJICH |

XapakTepU30BaTh B3aUMOCBS3b
MEKy KJIacCaMU HEOPTraHUYECKUX
COCTUHEHUI;

bu6nmoreka [JOK
https://m.edsoo.ru/ff0dfee2

45

[TonydyeHue 1 XuMHYECKHE CBOMCTBA
kucnotl5-tu munytka OI'0 KUM
3aganue 9,10.21

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

46

Conu (cpenHue): HOMEHKIATYPA,
CIOCOOBI MOTYYEHUS, XUMUYECKHE
ceoricrBa BIIP Ha3biBars
COCTMHECHUS N3YYCHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;
XapaKTepU30BaTh (pU3NUECKue n
XUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX BEIIECTB:

OKCHUJO0B, KHUCJIOT, OCHOBaHMH, COJIEH ;

XapaKTECPU30BaTh B3aMOCBA3b

bubnuoreka [IOK
https://m.edsoo.ru/00ad9474
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MEKIY KJIacCaMH HEOPraHMYECKUX
COCIMHECHM;

[Tpaktuyeckas pabora Ne 6. Pemenue
AKCTIEPUMEHTANIBHBIX 33714 [0 TeMe

bu6mmorexa [IOK

47 «OCHOBHBIE KJIaCChl HEOPTaHUUECKIX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
18 xracca neoprameotan ubmioresa LIOK
cop https://m.eds00.ru/00ad9a50
COeTMHEHU I
49 O00011IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HaHUH https://m.edso0.ru/00ad9cb2
50 "Oonbomme xtacent eopramacexix ubmioera LIOK
o P https://m.edsoo.ru/00ad9ela
COCIMHECHU I
5L summmecckan oneventon. Hommmie BuGmiorera 1K
) https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOJHBIX HJIEMEHTOB
[Iepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema Bu6mmorexa IJOK
52 XAMHUYECKHX dieMeHToB /I, U. https://m.edsoo.ru/00adas2c
Menpeneenal 5-tu munyTtka OI'D — '
KUM 3ananue 3
53 Ilepuonsl, rpynmsl, noaArpynnellS-tu bubnuoreka [IOK
munyTtka OI'D KUM 3ananue 3 https://m.edsoo.ru/00ada52c
o | Soame o, Comn arom Bumorea 110K
nep. T https://m.edsoo.ru/00ada342
KM 3ananue 2
CtpoeHue 3JIeKTPOHHBIX 000J09eK
55 aTOMOB 3JIeMeHTOB [leprnoanueckoit bubmuorexa [IOK
cucremsl JI. 1. Menneneesal 5-tu https://m.edsoo.ru/00ada6bc
MunyTka OI'D KM 3ananue 3,6
XapakTepucTuka XMMHU4YECKOTO Bubnorexa [TOK
56 3JIEMEHTA TI0 €ro MOJI0KEHUIO B

ITepuonnueckoii cucreme /. U.

https://m.edso0.ru/00ada824
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MenpneneeBal 5-tu munytka OI'D
KHWM 3ananune 3

3nauenue Ilepuonnueckoro 3akoHa
JUTSl pa3BUTHS HAYKU U TTPAKTHKH. J1.

bu6mmorexa [IOK

S . MenneneeB — yuéHblil, mearor u ! https://m.edsoo.ru/00ada96e
IpaX<JTaHuH
58 DJIEKTPOOTPULIATETLHOCT aTOMOB 1 bubnuorexa [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas cBsi3b15-Tu 1 bubmuorexa [JOK
munyTtka OI'D KM 3ananue 5 https://m.edsoo.ru/00adac34
KoBajnieHTHas MOsipHas XMMHYECKas En6miorexa [IOK
60 ceasp15-Ti muryTia OFS KM 1 https://m.edsgj.rUIOOadaabS
3aJ1aHue 5
KoBasneHTHas HemosspHast Butmorexa LIOK
61 XUMHUEcKas CBA3b15-T MUHYyTKa 1 https://m.edsoo.ru/00adaabd
OI'D K1M 3anmanue 5 — *
62 Crenenb OkUCIEeHHS | 5-TH MUHYTKA 1 bubnuoteka [JOK
OI'D KUM 3ananue 4 https://m.edsoo.ru/00adae28
OKHCIIUTEITbHO-BOCCTAaHOBUTEIHHBIC
bu6nmoreka [JOK
63 peaiuul-ti mumyria OIS KIM . https://m.edso0.ru/00adb076
3aganue 15,20
bu6nmoreka [JOK
64 OKHCIIUTEIIN U BOCCTAHOBUTEIIH 1 https://m.edso0.ru/00adb076
65 Crpoenme arows. Ximmsconas ) Butmiorerca LIOK
: https://m.edso0.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O6006111eH1E 1 1 bubnnorexka [JOK
CHCTEMAaTH3alus 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6006111eH1E 1 1 bubnnorexka [JOK
CHCTEMAaTHU3aIUs 3HAHUH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0o01IeHNE U 1 bubnuorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Jrj;ln Tema ypoka Beero Kontpoabubie IIpakTuueckue fl[:;‘?EHI/Iﬂ o0pasoBaTejbHbIe
padoThI padoThI pecypcol

Ilepnonnueckuit 3aK0H.
[lepuoanueckas cucrema Bubmorexa [IOK
XUMHUYECKUX dieMeHToB []. U. 1 0 0 https://m.eds00.ru/00adb59e
MenpeneeBal 5-tu munyTtka OI'D B :
KVM 3ananue 3
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHUX 3JICMECHTOB 1 0 0 bubmuorexa [JOK
HEePBBIX TPEX MEPUOAOB1S5-TH https://m.edso0.ru/00adb6b6
munyTtka OI'D KM 3ananue 1,2,3
Knaccudukanus u HoMeHKIaTypa Bubmorexa [IOK
HEOPTaHWYECKUX BemecTBl5-tn 1 0 0 https://m.eds0o.ru/00adb7e2
munyTtka OI'D KUM 3ananue 7 — '
Buner xumudeckoi CBSA3H H THITBI Bubmorexa [IOK
KPUCTAININYECKUX PEIIETOK ] S5-TH 1 0 0 https://m.eds00.ru/00adbach
munytka OI'D KUM 3ananue 5 — '
Kontponbnas padota Nel o reme
«[ToBTOpEHUe u yrnyoaeHue 1 1 0
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 Kkimacca»
Krnaccudukanus XuMuueckux
peakui no pa3InyHbIM 1 0 0 bubnnorexka [JOK
npusHakam15-tu munyTka OI'D https://m.edsoo.ru/00adbcb0
KUM 3apganme 11,12
[ToHsATHE O CKOPOCTH XMMHYECKOU
peakuunu. [IoHsTHE O TOMOTE€HHBIX U 1 0 0 bubnmoreka [JOK
reTePOreHHBIX peakiusx 1 5-tu https://m.edsoo.ru/00adbe9a
MuHyTka OI'D KM 3ananue 11.12
ITonsiTE O XUMUYECKOM 1 0 0 bubmuoreka [JOK
paBHOBecHH. DaKTOPHI, BIUSIOIINE https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XUMHUUYECKOU PEaKINU
Y TIOJIO’)KEHUE XUMUYECKOTO
paBHOBECHsI

OxuciuTensHo- bubmuorexa [JOK
9 BOCCTaHOBUTEJIbHBIC peaknu 1 5-Tu https://m.eds00.ru/00adcade
munyTtka OI'D KM 3ananue 15,20 S '
Teopus 21EKTPOIIUTUYECKON
10 muccouuanyu. CUIbHBIE U C1a0bIe bu6mmoreka [IOK
IEKTPOIHTHI | 5-Ti MuHyTKa OI'D https://m.edsoo.ru/00adcd68
KUM 3amanue 13
11 WNonuble ypaBHeHuUs peakiuiilS-tu bubnnoreka [JOK
munytka OI'D KM 3ananue 14 https://m.edsoo.ru/00add448
XUMHYeCKHE CBOMCTBA KHUCIOT U
p | mmts e gt Buniorss LOK
https://m.edso0.ru/00add5d8
nucconuanuu 1 5-tu Munytka OI'D
KHWM 3aganwne 9.10.21
XUMHYECKHE CBOMCTBA COJieii B
BETE II TaBJICHUH
13 gnzxip(?;ffnzegzoﬁ o bubmmorexa [TOK
https://m.edso0.ru/00add8b2
nuccoruaiuu 1 5-tu munytka OI'D
KHWM 3aganue 9.10.21
14 [TonsTHE 0 TUIpONIU3E CONelt Eubmorexa IIOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HaHUI https://m.edsoo.ru/00addd12
16 E}gjfelf{j;c:i:nﬁi(ﬁ:g;ﬁme bubmorexa HOK
https://m.edsoo.ru/00addbfa
3a7a4y»
KonTponbHas pabota No2 mo Teme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nuccoruanusi. XUMHUYECKHE https://m.edsoo.ru/00addec0O
pEeaKIfK B pacTBOpax»
18 OO01mmas xapakTepuCTHKA TaJIOTCHOB. bubnmoreka [JOK

XHUMUYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

XinopoBogopoa. ColisiHast KUCTIOTa,
XMMHUYECKHE CBOICTBA, MOJIyUYeHUE,

bu6mmoreka [IOK

19 npumenenuel 5-tu munytka OI'D https://m.edsoo.ru/00ade104
KHWM 3aganue 9,10.21
o
20| oo s cnarare, Bu6morera LIOK
N - ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTB»

N | e poveonth, comn o Buamoterca LIOK

’ https://m.edso0.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

29 OO01as xapakTepuCcTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpyrisr https://m.edsoo.ru/00ade64a
AnIoTpOomnHbIC MOAU(UKAITUN CEPBHI.

23 Haxoxnenue cepbl u eé bubnnorexa [JOK
COEIMHEHUI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI

B TPOEHHU
24 gflggqgifgg JII/I’ ;Hi;eqeci’ne bubmorexa HOK
. https://m.edso0.ru/00ade802
CBOICTBa
Oxcunpl cepol. CepHasi KHCIIOTA,
(pmflquKHe 1 XUMHYECKHE Bubniorexa [IOK

25 CBOWCTBa, MpUMEHEeHUe 1 5-Tn https://m.eds0o.ru/00adea28
MunyTtka OI'D KM 3ananue E— :

9,10,21
XHUMUYECKUE PEAKIINY, JICKAIIHIE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba

2% Xumiscoxoe sarpmscmme Bu6miotera LIOK

. https://m.edsoo.ru/00adec8a
OKpY KaloIen cpeIbl
COCIMHEHUSIMU cepbl ] 5-TH MUHYTKA
OI'D KM 3aganue 16
Brruncinenue MmaccoBoU I0JIU Bubmorexa [IOK
27 BBIX0/1a MTPOJIYKTa peakuuu 1 5-tu

muHyTKa OI'D KM 3ananue

https://m.edsoo.ru/00adec8a
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18.19.22

OO01mas xapakTeprcTUKa SJIEMEHTOB
VA-rpynmsl. A30T,

bu6mmoreka [IOK

28 DACHpPOCTPAHCITHC B IIPHPOAE, https://m.edsoo.ru/00adeeat
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBA
29 flf@gtllaeﬁirg c(}l;g;lz:;}ﬁz;qune bubmorexa LIOK
’ https://m.edso00.ru/00adf004
Y IPUMEHEHUE
o
o | s pebor 1o o e B LOK
N ’ https://m.edso0.ru/00adf180
€ro CBOMCTBY»
A3oTHas KUCIOTa, e€ Pu3muecKue u
31 XAMHYECKHE CBOMCTBAlS-Tn bubmuorexa [JOK
munytka OI'D KUM 3ananue https://m.edso00.ru/00adf306
9.10,21
Hcnonbs3oBanre HUTPATOB U COJIEH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX
30 ynoOpeHuit. XuMuueckoe bubnuoteka [JOK
3arpsiI3HEHNE OKPYIKAFOIIEH CpeIbl https://m.edsoo.ru/00adf518
COCAMHEHHSAMH a30TalS-tn
MunyTka OI'D KM 3ananue 16
3 Goshopan anerors hmedsie Bumiorexa LIOK
N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE
Hcnonb3oBanue GocaToB B
w | e B LOK
o https://m.edsoo.ru/00adfc20
MPUPOIHOH cpensl pochaTamuls-
1 MunyTka OI'D KM 3ananue 16
B T B LOK
’ - https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOWCTBA
36 Oxcunsl yriaepona, ux (pusnveckue bubnmoreka [JOK

U XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosornyeckue npoodIeMsl,
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(IV)15-t1 Munytka OI'D KUM
3aganue 16

VYroipHasa KuciaoTa u €€ coaulsS-tu

bu6mmoreka [IOK

37 muryTia OT KUM sanasme https://m.edso0.ru/00ae006¢
9.10.21
[IpakTrueckas padota Ne 4 o Teme

38 "IlosryueHue yrieKucioro rasa. bubmuorexa [IOK
KauecTBenHas peaxiius Ha https://m.edso0.ru/00ae027e
KapOoHaT-MOH"

p | Do il Buorera 10K

https://m.edsoo.ru/00ae054e
COCIMHECHUSX yTIIepoia
40 Kpemuwuii u ero coequHeHus bubmorexa [TOK
https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.

1 Pemrenne skciepuMeEHTAIBHBIX bub6nuoreka [IOK
3a1a4 1o TeMe «BaxkHeimme https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COSTUHECHUS»

2 B neveratn Bafmorexa [1OK

https://m.edsoo.ru/00ae0el8
COEJIMHEHU S
OO01mas xapakTepucThKa
XHMHYECKUX DJIEMEHTOB —

43 METaJI0B. MeTaninueckas CBsI3b U bubmuoreka [JOK
MeTaTHYecKas KPUCTAJUTNIeCKast https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
3J‘IeKTp0XHh:IPI‘Iec1(HPI pan BuGmmotexa LIOK

44 HANPAKCHHI MCTaNLIOB] 5-TH https://m.edsoo.ru/00ae1156
munytka OI'D KM 3ananue — '

9.10,21
45 OO6mmme crmocoOb! MOTyYeHUS bu6mmorexa [JOK
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MmetauioB. CraBel. Beraucnenus
10 YPaBHEHUSAM XMMUYECKUX
peakuuil, eciiu OJMH U3 PearcHTOB
COJIEPKUT IIPUMECH

https://m.edso0.ru/00ae1156

46 [TonsTHE O KOPPO3UM METAIIOB bubmorexa [IOK
https://m.edso0.ru/00ae1278
bubmuorexa [JOK
47 [lenounsie meraet https://m.edso0.ru/00ae14b2
OKcHIbl ¥ THAPOKCUIBI HATPUS U Eubimorexa [IOK

48 KamnalS-Tu munyTka OI'S KM https://m.edsg).ru/OanMbZ
3agaHue 8

49 Il{enro4YHO3EMENBHBIE METAILIIBI — bubmuorexa [JOK
KaJIbIUi U MarHui https://m.edsoo.ru/00ae15e8

50 Baxuelinme coefMHEHNS KaJIbLIUS ubmiorexa [JOK
https://m.edsoo.ru/00ae15e8

51 O000111eHrE U CHCTEMATHU3ALIHS

3HAHUH

50 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bu6nmoreka [JOK

yCTpaHEHUs https://m.edsoo.ru/00ae1886

o | oot e oo B LOK

. https://m.edsoo.ru/00aelaed
yCTpaHEHUS
. bubnuoteka [JOK
54 AmOMHHHH https://m.edso00.ru/00aelc64
AMpoTepHBIC CBOHCTBA OKCHJIA U Butmiorexa [IOK
55 ruapokcuaal 5S-tu munytka OI'D httos://m.ed /00aelc64
ps://m.easoo.ru aelC
KM 3ananue 8
bu6mmorexa [IOK
56 Keneso https://m.eds00.ru/00ae1d86
OKcuIbl, TUIPOKCH]IBI U COTTU
57 xenesa (1) u xenesa (111)15-tu bubmmorexa [JOK
munyTka OI'D KM 3ananue https://m.edso0.ru/00ae35e6
8,9.10
58 O0001IeHe B CUCTEMATH3 AL



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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

3HAHUH

[TpakTuyeckas padora Ne 7.
Pemenue sxcriepuMeHTAIBHBIX

bu6mmoreka [IOK

59 3a1a4 1o teme «BaxkHeime 1 https://m.edso0.ru/00ae3de8
METAJIBI U UX COETUHEHHUS
BbruncieHus mo ypaBHEHUAM
XUMHUYECKUX PEAKLUHU, €CIIH OUH
50 | eoncomn npumscon. Bermaenemms . Bu6miorexa LIOK
MACCOBOH 0JTH BEIXO/A POMYKTA https://m.eds00.ru/00ae1750
peakuuu15-tu munytka OI'D KM
3aganue 18.19.22
61 O606HvleHI/Ie M CHCTEMaTH3aIus 1
3HAHUH
KonTponbnas padota Ne4 o teme
62 «BaxkHe1ne MeTajIbl U UX 1
COCIUHEHMS»
63 Bemecrtsa u maTepuaisl B 1 bu6nmoreka [JOK
[IOBCEIHEBHON XU3HU YEI0BEKA https://m.edso0.ru/00ae3f50
64 ?é&iiﬁ:ﬁggggﬁ?fg -Iiil MHUHYTKa 1 BH6H_HOTeKa LIOK
O KM sanane 16 https://m.eds00.ru/00ae4270
65 EI?(J)I;O);I:II:{/[?CHKE)? ilgsg;l:Mls-TI/I 1 bubmmorexa [TOK
suyTRa O KIM sazame 16 https://m.eds00.ru/00ae4270
66 PesepBHblitl ypok. O600611eH1E 1 1 bubnnorexka [JOK
CHCTEMAaTH3aIus 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o00111€HNE U 1 bubmuorexa [IOK
cUcTeMaTU3alvs 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cUcTeMaTU3alvs 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00ae3de8
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

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «lIpocBenienue»

* Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA
Metoanyeckue mocodus Mo XuMuu, cupaBouHuku, BIIP Tunosbie 3aganus. cCOOpHUKU
3a1a4

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET
edsoo.ru, dnevnik.ru, school-collection.edu.ru , oge.sdamgia.ru, rech.edu.ru
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