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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eaepanbHOM
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHILENLUU IPEenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOwed crpareruun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYaIOIIUMXCS CPEACTBAMHU YYEOHOTO IMPEaMETa, YCTaHABIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KauyeCTBEHHBIE XapaKTEPUCTUKH COIEP)KaHUSA, PEKOMEHAYEMYIO IIOCIIEJOBATEIbHOCTD
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTUKH y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaeasieT BO3MOKHOCTH IpeaAMeTa i
peanu3anyy TpeOOBaHUM K pe3ylibTaTaM OCBOCHHSI OCHOBHOW 00Opa3oBaTeIbHOW MPOrpaMMBbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO yYEOHOT0 COlepKaHMSL.

3HaHUE XUMUH CIY)KHT OCHOBOH [T POPMUPOBAHUS MEPOBO33PEHHS 00YJAIOLIETOCS, €ro
IpeCTaBICHUI 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peaiu3aliii BO3MOXHOCTEH Il caMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel U PYyHKIHNOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YyJaromIuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

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

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(UKON colep:kaHus
y4eOHOro TNpeaAMeTa, KOTOPBIM SBISETCS MeJaroruyeckyd aJanTHPOBAHHBIM OTPAKECHHEM
0a30BOM HAyKW XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPTaHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMHUueckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIBHOTO Pa3BUTHS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

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

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

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— IpEeJCTaBIEHUN 00 AJIEKTPOIUTHYECKON AUCCOMAIIMM BELIECTB B pACTBOPAX.



TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOrO IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBIAIOIIEH HAy4HOHM KAPTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IIPHPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yyeHny XUMUU TPOUCXOIUT (POPMUPOBAHUE 3HAHUHM OCHOB XUMHUYECKOM HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (HAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IIPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BELIECTB U XUMUYECKUX pEaKLuil, B
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX MPUMEHEHMH B Yy4yeOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU 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;

— HaIpaBJIEHHOCTb OOyYEHHUS Ha CUCTEMaTHYeCKoe MpHoOIIeHHe o0yJaroIuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEeSATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMSA, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MUpPA, MCIONb3ys 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 i1 BBIPAOOTKM 3KOJOTHYECKH LEeIecOO00pa3sHOro 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 OCO3HAHHOMY 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).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/IaX MO3HaHMs B XUMHH. UHCThIE BellecTBa U cMecu. CIIocoObI pa3iesieHus: CMeceu.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KommnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMoCBsA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €MHHUL BelecTBa. Pacuérsl o popmMynaM XUMUUYECKUX COCAMHEHU.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCy[0#, mpaBuwiaMu paboThl B jJabopatopuu U nmpuéMamu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KMIIEHUE U KOHJEHCALUs BOJbl) U XUMHUECKUX (TOpEeHHE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t0ieHue
U ONMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapus, pasioxeHue ruapokcuaa meau (1) npu
HarpeBaHuM, B3aMMOJeicTBHE jkeie3a ¢ pactBopoMm coiu meau (), u3yuenme cmocoboB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHUE, IJUCTUIUISLIMS,
xpomarorpadus, NpOBEICHHE OUYUCTKH IIOBAapEeHHOM COlM, HaOMIOJEeHUe M ONHCAHHE
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIEeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((exT XuUMUYECKOW peakiuu, TEePMOXMMHUYECKHE YpaBHEHHUS, 5K30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bomopon — anemeHT M mpocroe BemecTBo. HaxoxkneHwe Bogopona B MPHUPOAE,
¢u3nyecKknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTel u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOphl. PacTBopuMocTh BewiecTB B Boje. MaccoBas 1ojis BeEIleCTBa B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Poib pacTBOpOB B NMpUPOJE U B KU3HH
yenoBeka. KpyroBopoT Boabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuid. Oxcunpl. Kiaccuduxanus oOKCHAOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHIO0B. [losyueHne okcumos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @u3ndeckrue U XUMUYECKue cBoicTBa cosei. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrio3HaBaHME W W3y4YEHHE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3amMojueicTBue Bogopoma ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEW pPacTBOPEHHOTO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOII0/ICHUE W3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHUCIOT W IIEIOYEH, U3ydYeHUE
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkomepuognas u niauHHONEepuogHas ¢opmel [leprogudeckoil cUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX AreMeHToB [lepuonndeckoil CuCTeMbl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U EPUOIAM.

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

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HeMnoJIsipHast) CBS3b.
DIEKTPOOTPULIATETILHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

CreneHb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

M3Yy4eHHE OO0pa3loB BEIIECTB METaVIOB U HEMETaJUIOB, B3aUMOJICHCTBUE THUAPOKCHIA
[MHKa C pacTBOpaMHU KUCJIOT U ILEJI0Yel, MPOBEIEHUE OIbITOB, WILIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Meostcnpeomemnuwie ceasu



Peanu3zanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH XMMHHU B § KJacce OCYLIECTBIISIETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATUH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--HaY4HbIE IOHATHS: Hay4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  NEpUOJUYHOCTh,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHWE BEIIECTBA, a3, (hU3MYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKusi

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KajMsl, KaJdblLMsl U HUX COCIAUHEHHH B COOTBETCTBUU C
MI0JIO’KEHHEM 3JIeMeHTOB B [lepuonyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMIbl XHMHUYECKOH CBA3M. THIBI KPUCTANIMUYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKHX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIAaCCAM HEOPraHMYECKHX COECIUHEHUH, I'eHeTHuYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKAM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, 1O TEIUIOBOMY J(PQeKTy, MO0 H3MEHEHHUIO CTeleHeH
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonsTue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHbI,
QHUOHBI. MexaHM3M JHCCOLMAllMM BEUIECTB C pa3IUYHBIMU BHAAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YClOBHs HMPOTEKAHUS peakiMii HOHHOTO OoOMeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHWI M COJe B CBETE
npe/CTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccorranuu. KadecTBEHHbIE peaklUUd Ha HOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTra W anMmasza), CIOXKHBIX BEIIECTB (XJOpuaa HaTpus),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOH pEakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEI0BaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpoIllecca AUCCOLMAIIUN
KHUCJIOT, IIeno4Yed W cojeil (BO3MOKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJKka, BblIelIeHHe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpEHHE, pEaKLUU DPas3IoKEHUs, COSAMHEHHUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IMOMOUIbI0 KAaueCTBEHHBIX DPEAaKLMH Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUsT aTOMOB, XapaKTEpHBIE
crenieHu okucineHus. CrtpoeHue M (U3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — T[aJOrE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M uelloBeka. BaykHelme Xi10puibl
U UX HAXOXJEHUE B IIPUPO/JIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOume Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE IPOMBILIUIEHHOIO croco0a MojydyeHus cepHo KuciotTbl. I[lpumenenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COEJMHEHUSIMHU Cepbl (KHCIOTHBIE NOXAM, 3arpsa3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUEe Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUak, ero pu3ndeckue U XuMUYECKHUe
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ IMOJy4YeHHUE,
duznueckue W XHUMHYECKHE CBOMCTBa (OOI[ME KakK TMpEeACTAaBUTENs Kilacca KHUCIOT |
cneunduyeckue). McnonapzoBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrea. Okcup docdopa (V) u pocdopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmas xapakrepuctuka s1aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIECHUS. YTJEepo/, allFIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoicTBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
HOJy4eHHE U TMPUMEHEHHE. DKOJIIOTHYEeCKUe MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHue U mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBaHue  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOJOB (Yrojib, HPUPOJIHBIM Ta3, HEPTh), MPOAYKTHI UX NepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOoBeKa. MarepHalbHOE E€IHUHCTBO
OpPraHMYECKUX Y HEOPTaHMYECKUX COECIUHEHUI.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mpupoge. OOmme mpencraBienus o6 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHBIE MaTepHallbl: KepaMUKa, CTEKJIO, I[IEMEHT, OeToH, xkene300eToH. I[Ipobrembl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHrue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHANIOB), HAONIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUYeCTBEHHOW peakIMHu Ha Cynb(aT-uoH W HaOJIoJIeHUE TMpHU3HaKa e
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHUaka, IPOBEJCHHE
KAUeCTBCHHBIX peaknuid Ha HWOH aMMOHUsA U Qocdar-nOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENEH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aACOpPOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJTyYCHHE, COOMPAHHE, paclio3HABAaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMS, O3HAKOMJIEHWE C TMPOIYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lad Mo Teme «BaxkHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoit cucreme xumuyeckux 3iemeHToB Jl. 1. MenaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAUIMYECKas KpUCTAJUTMYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTawioB. PU3MUECKHEe U XUMUYECKHE
cBoicTBa MeTauioB. O0mue crnocoOsl mostydeHus: MmeTaiuioB. [loHATHE O KOPPO3UH METaJUIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXIeHUE B mMpupoje. OPuznueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

IIlenoyHo3eMeNnbHBIE METAUIBl MarHuii M KaubLUi: moJiokeHue B Ilepuomumueckoi
cucreme xumMuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaXxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimue coeanHEHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepmoanueckoil cucreme xumuueckux siemeHToB J[. U.
MeHneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyueckne ¥ XMMHYECKUE CBONCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnomoxenue B Ilepumonnueckoi cucrteMe xumuyeckux osnemeHtoB J[. U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pas3llaMi METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HKCIIOJIB30BaHHE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJIOU (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCJIECIOBAHUE CBOWCTB >KECTKOW BOJBI, MpoOIlecca TOPECHHs JKeje3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITUHKa, xene3a (1) u xenmesa
(1), mequ (1), HaOnrOIEHHE W ONMCAHKUE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA U OKpPY:Kaomas cpena

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKPYKaroIlel cpefbl (MpeaeabHas 10IMyCcTUMAas KOHLIEHTpaus
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzarus MeXNpeaMETHBIX CBA3€H MPU M3y4YEHUU XUMHUHU B 9 Kilacce OCYIIECTBISETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IIOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHalW3,  CHUHTE3,  KiIacCHU(UKalusi,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DIKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKHI 3aps], M[POBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBop, pacTBOPUMOCTb, KpPUCTAJUIMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€MHUIIBI U3MEPEHUSI, KOCMHUYECKOe MPOCTPAHCTBO, IJIaHEThI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocHUCTEMa, MHHEpAJIbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOI M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPAaBUIAMU U HOpPMAaMM HOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yYarOLIUXCSL.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)Xat0T TI'OTOBHOCTh OOYYarOIIMXCsS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUN M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACII/INI0, TIOHMMAaHMA 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh J1OCTOBEPHONW MH(POpPMALUE O MEepefoBbIX JOCTUXKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IpPEICTaBICHNUS O COLMUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOILM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W IOCTYIKH CBOMX TOBAapHUINEH C IMO3ULMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCJIEICTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISAIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YellOBeKa ¢ MPUPOJHON Cpeloi, o ponu
XMMHHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBII€HHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0aeMbIX TPOLIECCOB U SIBICHUN, I103HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBAaMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUeHUS B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 30pPOBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJIEHUSI alKorojs, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY U peaJbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuil U Tpyaa pa3IuyHOro pojia, yBaKEHHUE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUs
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU



MPOJODKCHHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY KHU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOACHUS TPaBUil 0€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)KE B CUTYaLUAX, YIPOXKAIOIIUX 370POBbIO U KU3HU JIIOEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILIECHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJ0OB XMMUH, FKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MTPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax | MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (pOPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Bba3zoBble Jioruyeckue eiicTBUSA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpbIBaTh CMBICI XHUMHYECKHUX TMOHSATHHA (BBIOCNATh MX XapakTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHATUSMH), UCIIOIH30BATh TIOHATHUS I OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCU(PHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy OOBEKTaMHU U3YU€HUs, CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3yUAEMBIX MPOIECCAX U SIBJICHUSIX.

Ba3oBble uccienoBarebCcKkue AeiCTBUA:

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BONPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
HKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJI0OM MpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH NWHPOPMAIIMIO PA3TUIHBIX BHUJIOB
1 HOpM IIPECTABICHUS, TTOYyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIsSpHAS TUTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aMPOCHI PU NOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYPOl aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOJIb30BaTh M AHAJIU3UPOBaTh B IIpolecce y4yeOHOM M HcCiel0BaTeNbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B XoJe auanora MU (WidM) AUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIBHO BBIIIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PE3YJIbTAaTOB BBINOJHEHUS XUMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PEIIEHUH BO3HHUKAIOIIMX IMPOOJeM Ha OCHOBE Ydéra
OOIMX WHTEPECOB M COTJACOBaHMs NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHble Y4eOHbIe AelicTBHA:

YMEHHUE CAMOCTOSITENIHO OMPEACIATh eI IeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, TPE/IaraéMble B YCIIOBUH 3a/IaHUI.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHMIO 00S3aTE€IBHOTO COAEpKaHMUS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydarluMuCcs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI JAEWCTBUMN, crneuuduueckue ais
OpeaMETHOM 00sacT «XUMUS», BUIBl JEATEILHOCTH MO IOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUUYECKUH

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAs WM MOJIEKYJISpHAs Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHas Macca, MaccoBas 0Nl XHMHUYECKOTrOo
JJIEeMEHTa B COEIWHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
pEaKIMii: peaKkIuy COSANHEHMSI, PEaKINH Pa3JIOKECHUS, PEAKIINN 3aMEIICHNUSI, PEaKIInN
o0MeHa, 9K30- ¥ SHO0TEPMUYECKHUE PEAKIMU, TEIIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYecKas CBS3b,



MOJISIPHAsE M HEMOJsipHas KOBaJ€HTHAas CBS3b, MOHHAsA CBS3b, WOH, KaTUOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATHA W TPUMEHSATH 3TU
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® UCHOJb30BATh XWUMHUYECKYIO CHUMBOJIMKY U COCTaBJIeHUS (OpMyn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIUHEHMHA 1O QopMmyliaM, BHJ XUMHYECKOW CBSI3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosnoxeHuss B Ilepuonnueckoid cucreme, 3aKOHOB COXPAHEHHUsT MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJIpo;

® ONUCBHIBATh U XapakTepu3oBaTh TabanuHyro ¢opmy Ilepuonnyeckoil cucTteMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mmobounass moarpynmna (b-rpymma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsal sapa, o0Illee YHUCIO JIIEKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILUIOBOMY
dbdexry);

®  XapakTepu3OoBaTh (OMHMCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAaHUE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

® [IPOrHO3UMPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPAIEHUN B PA3TUYHBIX YCIOBUSIX;

® BBIUUCIATH OTHOCUTEIIbHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEHIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [PUMEHATHh OCHOBHBIE ONEpPALUHU MBICIUTEIBHON NESITENbHOCTH — AHAIN3 U CUHTE3,
cpaBHEeHHE, 0000IIeHNE, CUCTEMATH3aIUI0, KIACCH(UKAIIMIO, BBISIBICHUE MPHUUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBINA U MBICIICHHBIN );

e cleloBaTh MpaBUjiaM IMOJIb30BAHHUS XMMHYECKOM TMOCyIoW H  J1a00paTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWJIaM OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U cOoOMpaHUIO ra3000pa3HBIX BeHIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MNIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB LIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, heHomdTanenH, METUIIOpaHK U APYTHE).

K konuy oOyueHus B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

® PACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUN: XMMHYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BEIECTBO, CJI0KHOE BELIECTBO, BAIEHTHOCTb,
3EKTPOOTPULIATENLHOCTb, CTENEHb OKUCICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBsI3b, TETUIOBOM (P PEKT peakiuu, MOJb, MOJSPHBII 00BEM, PacTBOp, DNIEKTPOIUTHI,



HEBJICKTPOJIUTHI, AJEKTPOJIUTUYECKAs JAUCCOLMAIMS, PEaKIUd HOHHOrOo OOMeHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYEcKas), KpPUCTAJIMYECKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIONIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JJIsi COCTaBjieHHs (OpMysd BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PpA3JIM4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEACIEHHOMY
KJIacCy coelMHeHuN mo Qopmysiam, BHA XUMUYECKOW CBs3U (KOBaJICHTHAsl, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. . MenzaeneeBa U 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCHTH 0003HAUeHHs, KOTOpHIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AIEKTPOHOB U PACIIPESNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB OJJIEMEHTOB M HX
COEIMHEHUI B Ipejieax MaJbIX MEPUOJIOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (MO YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUYECKHE XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHUH COOTBETCTBYIOIUX XUMHUYECKUX PEAKIINMI;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUAMU KUCIIOT, IIEJI0YEd U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BeELECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peaklnu;

coOnrofaTh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyqol M J1abopaTopHBIM
o0opy/soBaHUEM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAUECTBEHHBIN COCTaB Pa3jIM4YHbIX BEILECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS ¥ HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHATh OCHOBHBIE OINEPALMH MBICIUTEIBHON NIEATEIBHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMl0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBI).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ko €CTBO Yaco

Ne HaumenoBaHue pa3jiesioB U HACCTBO I KB 0 JuaexkTpoHHbIe (LU(pPOBbHIE)

n/n TeM NPOrpaMmbl Bcero p;;)TTI::m’HHe p;’ 62:)1;Tbl;mec1me o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nen 1. [lepBoHavajbHble XUMHUYECKHE MOHATHS

Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUSA U 5 2 bubnuorexa [JOK

' NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK

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

Hroro mo pazueny 20

Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bub6nuorexa [IOK

' 00 oxcHmax https://m.edso00.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 0 1 bubnuorexa [JOK

' U COMAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHHIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJTIACCHI 11 1 1 bubmuorexa [JOK

' HEOPraHMYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c

Hroro 1o pasuery 30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
Mennene-eBa. CtpoeHue

3.1

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41837¢



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

aTomMa

Xumudaeckas CBSI3b.

3.2 OKHCIUTEIBHO- 8 Enbmorexa OK
https://m.edso0.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC PCAKIITUN
bubanoreka [IOK
Hroro no paseny 15 https://m.edsc%.ru/7f418370
PesepBHOE Bpemst 3 bubmorexa LIOK
https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [loBTOpEeHue u yrayOneHue 3HaHUH 5 1 Bu6moteka [IOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
' snemeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepuCTHKa XHMIIECKHX Bubsmorexa LIOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.eds0o.ru/7f41a636
COCTUHCHUS — :
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 536;1_7/(;:2?85)0'5/7 £413636
COeTUHCHUS ps./im. )
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX Bubmiorexa [IOK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 httos://m.edsoo.ru/7f41a636
KPEMHHU U UX COETMHEHHUS Ps-fim. '
Hroro no paszneny 25
Pa3nes 3. MeTasibl M X COCINHEHUS
3.1 OO0mIre cBOMCTBAa METAJIOB 4 bubmorexa LIOK

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



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

3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI

bubnmoreka [IOK

16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znea 4. Xumusi 1 OKpysKaomas cpeaa
4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 bubmaorexa IIOK
' m p https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KonuyecTBo yacoB Jara DJIeKTpOoHHbIe HU(pPOBbIE
u/n Tema ypoka Beero Kourpoabnbie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Pois xumuu B 1 bu6mmoreka [IOK
JKH3HH 4yesloBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
2 Ilonsatue o MeTo1aX MO3HAHHUS B 1 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBL 1 1 bubnuorexa [JOK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTtele BemecTBa U cMecd. CrocoObl 1 bu6mmoreka [JOK
pasjencHus cmecei https://m.edsoo.ru/ff0d26ca
IIpaxkTHueckas Ta Ne 2
5 «I?;L[ene?:pl: Cl\liI)ZS;)I\/’IaiIJ{i puMepe 1 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH NTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
6 ATOMBI H MOTIEKY I 1 https://m.edsoo.ru/ff0d2a6c
v XuMHYeCcKre dIIEMEHTBI. 3HAKU 1 bu6nmoreka [JOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clHOKHBIE BELIECTBA 1 bubmmorexa LJOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
o | oo e | B LOK
) https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX JIEMEHTOB
11 OtHOcuTeNbHAs aTOMHAs Macca. 1 bubnmoreka [JOK

OTtHocuTenbHAsE MOJIEKYJISIpHasi Macca

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MaccoBas J0JIA XUMHYECKOI'O

bu6mmoreka [IOK

12 3JIEMEHTA B COCIUHECHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bubmuorexa [JOK
MossipHas macca https://m.edsoo.ru/ff0d5230
14 DOu3NYECKUe U XUMUYECKHUE SIBICHHUS. bu6mmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUs IPOTEKAHUS bubmumoreka [IOK
XUMHYECKMX PEaKIuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XUMHUYECKUE YPAaBHCHUS https://m.edsoo.ru/ff0d3b88
| e e e B 1O
N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
18 powet cosmmena, payiowcr BuGmnorera LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
19 swumcronener, Oodeme n ubmiorera LIOK
) o https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHHUHA
20 Konrtponsnas padora Nel o teme bubnuoreka [IOK
«BerecTBa 1 XUMHYECKUE PEAKIIUU https://m.edsoo.ru/ff0d4290
21 E(?;;}yxxa_l(;ﬁfggor; ?Qfe(;:;jz u bubmorexa [IOK
: https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
| e marerms s BuGaonsa LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
s | oo ooy BuGorra 1O
: https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
24 TennoBoii 3¢ ekt XuMuIecKoi bubnuoreka [IOK

pPC€aKkiru, NOHATUC O

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TEPMOXUMHUYCCKOM YpaBHCHHH, K30~
N QHAOTCPMHUYCCKUX PCAKIUAX

TormmBo (HedTh, yroib 1 METaH).

bubmuorexa [JOK

25 3arpsi3HEHUE BO3/yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ffod4cda
MpEA0TBPALCHUS
e | Ly o e o e BuGorra 1O
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYEHHUE €T0 CBOMCTBY
97 Boxopon — anemMeHT u mpocToe bubnnorexa [HOK
BellecTBo. HaxokaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 ®Ou3nyecKrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJIAX bubmorexa [IOK
https://m.edsoo0.ru/ff0d50d2
30 CnocoObl nomy4eHus BOAOpoJia B bubnnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 dlonyeenme n cobmpanne soopora Bafmorexa [1OK
o ’ https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €r0 CBOMCTBY»
32 ModnsipHblii 00BEM ra30B. 3aKOH bubnuoreka [IOK
ABoranpo https://m.edsoo.ru/ff0d542e
| Do sommees Bumorra 0K
< https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HJIH 00BEMY
| rmesemse rfon e 1 BuGniorsa LOK
. o https://m.edso0.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIIICHHH ra30B
35 dusnveckue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bu6mmoreka [IOK
WHIMKaTOpax https://m.edso0.ru/ff0d59e2
37 Boga kak pacTBopUTEID. bubnuoreka [IOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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HaceplmeHHbIe 1 HEHACHIIIICHHBIE
pactBopbl. MaccoBasi 107151 BEILIECTBA
B pacTBOpE

https://m.edsoo.ru/ff0d5b40

[TpakTrueckas padota Ne 5 o Teme
«IIpuroroBiieHue pacTBOPOB ¢

bubmuorexa [JOK

38 oIpeeIéHHOM MacCOBOM JA0Iei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtponsHast padora Ne2 o teme bubnnorexa [HOK
«Kucnopoza. Bomgopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6mmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
q | momyeme tmanems ks Buorera LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6mmoreka [JOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bu6nmoreka [JOK
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnnoreka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
16| oot wompsm xmonc Bubmiorera LIOK
. ’ https://m.edso00.ru/00ad9474
CBOICTBa
[TpakTrueckast paborta Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubmuoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COE€IUHEHMID
I'eneTnyeckas cBsSI3b MEXKIY Bubmorexa [IOK
48 KJIacCaMU HEOPTaHUYECKUX

COEeIUHEHUN

https://m.edsoo.ru/00ad9a50
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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
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

O000111eHrE U CUCTEMATU3ALMS

bu6mmoreka [IOK

49 3HaHHUU https://m.edso0.ru/00ad9ch2
KonTponbnas Ta Ne3 mo Tem
50 "OOCHgl(s)gbleaKnI;iigl ig)IfragHtfeciHX bubmorexa LIOK
on https://m.edsoo.ru/00ad9%ela
COCIMHEHU N
5L e srevennon. Honsme o BuGmaorerca LIOK
' https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [Tepnonuueckas cucrema bu6mmoreka [IOK
XUMHYECKHX 351eMeHToB J1. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, rpynmsl, MOATPYIIIbI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
saep. M3orormsl https://m.edsoo.ru/00ada342
CrtpoeHnue 3IeKTPOHHBIX 060J‘IO‘I€KV Bubmorexa [IOK
55 aToMOB 3J1eMeHTOB [lepuoanueckoit httos://m.ed 100ada6b
ps://m.edsoo0.ru adaoidC
cucremsl J[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €T MOJI0KEHHIO B bubmuorexa [JOK
[Mepuoaunueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoanueckoro 3akoHa
57 JUUISL pa3BUTHS HAYKU U MPAKTUKH. [l bubnmuorexa [JOK
N. MenneneeB — y4€HbIH, e1aror u https://m.edsoo.ru/00ada96e
TpaKIaHUH
58 DJIEKTPOOTPULIATETLHOCTh AaTOMOB bubnmuorexa [JOK
XUMHUYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumudeckas CBsI3b bubmmorexa [TOK
https://m.edsoo.ru/00adac34
60 KoBanentnas nossipHasi XuMudeckas bubnmoreka [JOK



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
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

CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHast HenosnsipHas 1 bubmuorexa [JOK
XHUMHUYECKasl CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crener okHceHHA 1 https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC 1 bu6mmoreka [IOK
peaxiuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 https://m.eds00.ru/00adb076
65 (Crpoemne aroa, Xovmseonan ) Bumiorexa LIOK
' https://m.edsoo.ru/00adb486
CBSI3b)»
66 Peseprublit ypok. O600IIeHNE U 1 bubnnorexa [HOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00adb33c
67 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
CHUCTEMATH3AIMS 3HAHMMA https://m.edso0.ru/00ad9cb2
bu6mmoreka [IOK
68 WToroBasi KOHTpoJsibHasi paborTa. 1 https://m.edso0.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00adb33c
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9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne TeMa ypoka K I Aara o0pa3oBaTeJIbHbIE
/i yp Beero OHTPOJIbHbIE paKkTHYecKue W3ydeHus p
padoThI padoThI pecypcbl
Ilepnonnueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XuUMHA4eckux 3aementos 1. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmmorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK

3 1 ]

HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunan XuMu4yeckoil CBA3U U THIEI 1 bu6mmoreka [JOK
KPHCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[ToBTOpEHUE u yrnyonaeHue 1 1
3HAaHUI OCHOBHBIX Pa3/elioB Kypca
8 k1acca»

Knaccudukanus XumMuaeckux bu6nmoreka [JOK

6 b 1 )
peakiuii Mo pa3aIMyHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
TloHsTHe 0 CKOPOCTH XUMHUUYECKOU

7 €aKIUU HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa LIOK
peaKitii. https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIUSIX
TlousTue 0 XUMHYECKOM

aBHOBecuU. DaKTOPHI, BIIUIIOIINE
8 Ea CKOPOCTb XHMHHECI(’Oﬁ eaKmm/I 1 bubmorexa LIOK
p peaxi https://m.edsoo.ru/00adc28c
U TIOJIOKEHUE XUMHUUECKOTO
paBHOBECHS
9 OKucauTenbHO- 1 bubmuoreka [JOK

BOCCTAaHOBUTCIIBHBIC PCAKIINN

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

Teopust 31EKTPOTUTHUECKON

10 nqucconnanuu. CUIbHBIC U cl1a0ble bubmorexa LIOK
: https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHnble ypaBHEHHUsI peaKIuii bubmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 3JICKTPOIUTHUCCKON https://m.edsoo.ru/00add5d8
JIHACCOLIAAIIAN
5| v cokers ok B LOK
. https://m.edso0.ru/00add8b?2
AICKTPOJUTUYECKON JUCCOIHAITIT
14 [TonsiTe o rupponuse conen bubmorexa [IOK
https://m.edso0.ru/00add9d4
15 O00011IeHIE U CUCTEMATU3AIUS bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTHueckas Ta Ne 1.
16 «Il’)eameHI/Ieecaljcnrz)?/I(:v[:HJIaanmx bubmorexa HOK
https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padora Ne2 o teme
17 «QJIEKTpOIUTHYECKAs bubnuoreka [IOK
nucconmanys. XUMUYECKUe https://m.edso0.ru/00addecO
pEaKIuu B pacTBOPAX»
18| Xemoaime copiorna rpwmtepe Buoterca LIOK
https://m.edso0.ru/00addfe2
XJIopa
19| xemcomms oaofiora. nomyaemie Buoterca LIOK
’ ’ https://m.edso0.ru/00ade104
MIPUMEHEHHE
[IpakTnueckas pa60T;a Ne 2 mo Teme Bubmorexa [TOK
20 «[lonmy4yeHue coysIHON KUCIIOTHI,

H3y4YEHHE €€ CBOMCTBY»

https://m.edso0.ru/00ade348



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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

Brrancnenus no YpaBHCHUAM

. bu6mmoreka [IOK

21 XUMHUYECKUX PEAKIUi, €CIIU OUH https://m.eds00.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE E— *

29 OO6m1ast XxapakTepruCcTHKa SJIEMEHTOB bubmuorexa [JOK
VIA-rpymimsr https://m.edsoo.ru/00ade64a
AJNIOTPOITHBIE MOJM(PHUKALINN CEPHI.

23 Haxoxnenue cepol u eé bu6mmoreka [IOK
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOWCTBA CEPhI

| pTomomepon omoemme Buorera LOK

8 https://m.edsoo.ru/00ade802
CBOICTBa
s | e, Cpuut o, Bucmorera LOK
8 https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

2% ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XUMHYeCKoe 3arpsisHEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEJIMHEHUSIMU CEPBI

27 Brruncienune MmaccoBoii 10U bu6nmoreka [JOK
BBIXOJIa IPOJIYKTa PEaKIINU https://m.edsoo.ru/00adec8a
OO6mrast XapakTepruCcTHKa JIEMEHTOB
VA-rpymmt. Asor, Bu6morexa [JOK

28 PAcpOCTPAHCHHUE B HPHPOZE, https://m.edsoo.ru/00adeeab
¢bu3nyeckre 1 XUMHUYECKHE — ]

CBOICTBA
.| BuGorera LOK
CCKHC CBOUCTRA, TIOJyHCHHAC https://m.edso0.ru/00adf004
U IPUMEHEHUe
30 [TpakTrueckas padota Ne 3 o Teme bubnuorexa [JOK

«IlonydyeHne aMMHaKka, U3y4eHue

https://m.edso0.ru/00adf180



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
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

€ro CBOICTBY

A3OTHAas KUCOTa, €€ (hu3ndecKue u

bu6mmorexa [IOK

31 XAMUYECKHUE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
I T b B LOK
yAO0p ) . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpeibl
COEIMHEHNSIMH a30Ta
33 $§§§§ pﬁSIKISII:fn%);): (1)(1())1/11)31/1(‘:2:11:146 u bubmorexa [IOK
p N https://m.edsoo0.ru/00adf68a
XUMHYCCKHE CBOMCTBA, MTOJIYICHUE
Hcnonp3oBanue GocaToB B
34 KauyeCTBE MHUHEPATbHBIX bu6mmoreka [IOK
ynoOpeHuil. 3arpsisHeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamMu
5 | e peporymme BuGorea 10K
PHPOIE, 9 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxcunsl yriaeponaa, ux Gu3nvecKue
36 Sronormccxue npobmews BuGnorexa LIOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VrosabpHas KUCIIOTa U €€ COJIn bubmorexa LIOK
https://m.edso0.ru/00ae006c¢
IIpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHne yriaekucioro rasa. bubnnorexka [JOK
KauecTtBeHHas peakius Ha https://m.edsoo0.ru/00ae027¢
KapOoHaAT-NOH"
[TepBoHaYaIbHBIE TOHATHS 00 Butmiorexa [IOK
39 OpPraHMYECKUX BEIIECTBAX KaK O

COCIMHECHHSX yTIIepoia

https://m.edso0.ru/00ae054e



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
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK

40 KpemHuii u ero coepunennus https://m.edso0.ru/00ae080a
[TpakTuyeckast pabora Ne 5.

a1 Pemenue skcnepuMeHTaIbHBIX bubmuorexa [JOK
3a1a4 1o TeMe «BaxHeimume https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHECHUS»

o
2 Banmeime neveraunn buGmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIUHEHUS»
OO6m1as XxapakTeprucTruKa
XUMHUYECKUX IJIEMEHTOB —

43 METaJUI0B. MeTain4decKas CBsI3b U bubmuorexa [JOK
METaJLTMYeCKast KPUCTAJUINIECKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckue CBOMCTBA
METaJIJIOB

w | oo ol s B LOK

N https://m.edso00.ru/00ael1156
HaIpsDKEHUH METaJIoB
OO1u11e crnocoObl MOTyYSHHS
MeT B. CrinaBel. Beraucnenus
45 ns ;;EJIIBOHGHCI/ISIJ;IaXI/IMI/I‘{eCK(I:/II)I(e bubmorexa HOK
N https://m.edsoo.ru/00ael1156
peakIuii, €clii OJIMH U3 PeareHTOB
COJICPKUT MPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmorexa [IOK
https://m.edso0.ru/00ae1278
bu6mmorexa [IOK

47 IHenotrbe MeTauis! https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMeNbHBIE METATIIBI — bu6mmorexa [IOK
KaJIbLIUI U MarHui https://m.edsoo.ru/00ael5e8

50 Baxueiinme coefMHEHNS KaJIbIIH bu6mmorexa [{OK



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
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

https://m.edso0.ru/00ae15e8

O0001IeHrEe U cUCTEMaTU3 AU

51 o
3HAHUU
52 JKEcTKOCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
yCTpaHeHUs https://m.edsoo.ru/00ae1886
o
o | e le e e B LOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubmuorexa [JOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kereso https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THIPOKCUBI U COJIU bubnmnorexa [JOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMATU3AIIHS
3HaHUU
[TpakTuueckas pabora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a1a4 1o reme «BakHeilme https://m.edsoo0.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHTOoB JIaH B U30BITKE WU bubnmoreka [JOK
COJEPIKUT pUMeCH. Beraucienus https://m.edso0o.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peakImu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
62 KonTponbnas padota Ne4 mo Teme

«Baxuennme MeTayIbl U UX



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

COCAUHCHUA»

63 BemectBa u maTepuaisl B 1 bubmuorexa [JOK
MMOBCETHEBHOM JKU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE 1 bubmuorexa [IOK
OKpY KaroIIel Cpebl https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu 1 bubmuorexa [JOK
9KOJIOTMYECKUX polIiieM https://m.edsoo.ru/00ae4270
66 PesepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBHbiit ypok. O6001eHne u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PesepBHrlit ypok. O60011eH1Ee 1 1 bu6mmoreka [IOK
CHCTEMaTH3aIHs 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos WU.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKIHOHEpHOE
obmectBo «M3narenscTBO «IIpocBerienne

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. T'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacronpHast KHUra y4uTens.
Xumus. 8 ki1.: Meroauueckoe rocobue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SAAmykoBa A. B. Tetpaap asist 1a00paTOPHBIX ONBITOB U MPAKTHYECKUX
pa6or. 8 k1. K yuebnuky O. C. I'abpuensina «Xumus. 8 kimace». M.: [Ipoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueoHuky O. C. ['abpuensaa «Xumus». 8
kiacc / O. C. I'abpuensn. — M. : Jlpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nmocoodue k yuednuky O. C. ['abpuensna «Xumusi». 9
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorndeckue Kaptol K yaeouuky O. C. ['abpuensna «Xumus. § Kiacey :
Meroaudeckoe rmocodue / JI. 1. Acanoa. — M. : [poda, 2020

6. Xumus : TexHojorundeckue kapTel K yaueoHuky O. C. ['abpuensna «Xumus. 9 kiacey :
Meroaudeckoe rmocodwue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTponbHBIE U TpoBepouHbIe paboThl K yueOHuky O. C. ['abpuensHa
«Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipocda, 2022.
JTAaHHBIE

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru I"azera «Xumusi» u caiit st yauresst «51 uay Ha YpoK XUMHN)
http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHas komekius « XuMUs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIE SKCIIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o6iieo0pa3zoBareabsHOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast omumnuaza mKoIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranudeckasi XUMHsL: 3JICKTPOHHbBIH YICOHUK [UIsl CPSAHEH MIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIH y4eOHHK

http://www hemi.nsu.ru OTKpbITHIH KOJUTEIK: XUMHS
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