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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa Mo XMMHUHM Ha YpPOBHE OCHOBHOIO OOIIero oOpa3oBaHUS COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHOW MPOTrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, npeacrasieHHbIX B PI'OC OO0, a takke Ha OCHOBE (enepaibHON pabodel mporpaMMBI
BOCIUTAHUS M C y4ETOM KOHIIEMIWU IMPENoJaBaHUsl yueOHOro mpeamera «XuMHUs» B 00pa30BaTENIbHBIX
opranusanusax Poccuniickoit denepanun.

[IporpaMma mo XxumuM AAET MpeACTaBICHUE O LENIX, 00Iell cTpaTeruu o0y4eHusl, BOCIUTAHUS U
pa3BuTHs O0y4aromMXCsl CpPEeACTBaMU y4eOHOTO MpeaMeTa, YCTAaHABIMBAET O0s3aTEIbHOE INPEIMETHOE
coJiepKaHue, MPelyCMaTpUBAaET PAacHpeleICHUe €ro Mo KijaccaM M CTPYKTYpUpOBaHUE IO pasjaeiiaM u
T€MaM [pOrpaMMbl 110 XHMHH, ONPENENAEeT KOJMYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
CoJIepKaHUs, PEKOMEHJIYEMYIO IOCIEAOBATEIIbHOCTh U3YYEHHS XUMHUHM C YYETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKH Yy4eOHOrO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydarommxcs,
OTpesieisieT BO3MOXHOCTU MpeAMeTa i peanu3anuu TpeOoBaHUIl K pe3yjabTaTaM OCBOEHHS OCHOBHOM
0o0pa30BaTeNbHON MPOTpaMMbl HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a TaKke TpeOOBaHUU K
pe3ynbrataM OOyueHHs XUMHUM Ha YPOBHE LieJiell H3ydyeHHus MpeaMeTa M OCHOBHBIX BUIOB Y4eOHO-
MO03HABATEIBHON JESTETLHOCTH 00YUJaIOMIEroCs TI0 OCBOCHHUIO YUEOHOTO CO/IEePIKAHMS.

3HaHME XHMHH CIYXXUT OCHOBOM Uit (OpMHpPOBAHUS MHPOBO33PEHHUS OOYy4aIoOUIerocsi, €ero
NPEJCTaBICHU O MaTepUAIBHOM €IWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (HOpMUpYEMbIEe XHUMHUEH
MIPEJICTABJICHUS O B3aMMOIPEBPAICHUSIX SHEPTHUH M 00 3BOJIOIMU BEIIECTB B MPUPOAE, O MYTSAX PEUICHUS
JI00ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUSL UEJIOBEUYECTBA — CHIPHEBOM, SHEPIETUUECKOW, MHUIIEBOU U
HKOJIOTMUECKOM 0e30MacHOCTH, MpobiIeM 3paBOOXPaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peald3allii BO3MOXKHOCTEM i caMOpa3BUTUS W (OPMUPOBAHUSA KYIbTYPhI
JMYHOCTH, €€ 001mel 1 (QyHKIMOHATEHOW TPaMOTHOCTH;

BHOCHT BKJaJ B (DOPMHpPOBAHHE MBIILIECHUS M TBOPUYECKUX CIOCOOHOCTEH O0Yy4arommxcs, HaBBIKOB
UX CaMOCTOSITENIbHOM Y4eOHOM JeATENbHOCTH, 3KCHEPUMEHTANbHBIX M HCCIIEI0BATEIbCKUX YMEHMH,
HEO0OXOIMMBIX KaK B IOBCEIHEBHOM KU3HH, TaK U B IPO(ECCUOHATILHON eI TeNbHOCTH;

3HAKOMHUT CO CHELM(PHUKON HAyYHOTO MBIIIJIEHMS], 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOIO B3IJIsAa Ha
€IMHCTBO MPUPO/IBbI U YETOBEKa, SIBJISAETCS] OTBETCTBEHHBIM 3TaoM B (POPMHUPOBAHNUN €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH O0y4arouInuxcs;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-HAy4YHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHUECKOE 00pa30oBaHUe 00ydaromnXCsl.

JlaHHble HampaBieHUs B OOyuyeHHM XUMHU OOECeuMBarOTCs CHElU(HUKON colepKaHus y4yeOHOro
IperMeTa, KOTOPhIN SIBJISETCS MEeJarorMuecky aJanTHpOBaHHBIM OTpaKeHHEM 0a30BOM HAayKHM XMMHMM Ha
OIIpEAEIEHHOM JTale €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOrO 001Iero o00pa3oBaHUSI OPHUEHTUPOBAH Ha OCBOCHHE
00y4aroIMUMUCs CUCTEMBI MIEPBOHAYATIBHBIX MOHATHH XUMHUH, OCHOB HEOPIraHUYECKOH XMMHUU U HEKOTOPBIX
OTJEJbHBIX 3HAUUMBIX TIOHATUN OPraHUYECKON XUMUH.

CrpykTypa copep)kaHusi IPOrpaMMBbl 10 XUMHUH c(hOPMUPOBAHA HA OCHOBE CHCTEMHOIO MOAXO0Ja K
e€ u3ydenuto. ColiepikaHue CKIIAIbIBAETCS U3 CUCTEMbI MOHSATUH O XMMHYECKOM DJIEMEHTE U BEIECTBE U
CHCTEMBI MOHATHH O XUMHUYEeCKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHBI 1O MPUHLUIY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUIM Pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;
— Y4EHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpeCTaBIeHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIH BEIIECTB B pPACTBOPAX.

TeopeTnueckne 3HaHMS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U OCMBICIEHHBIX
(akToB, pa3BUBAIOTCS MOCIIEI0BATENBHO OT OJIHOTO YPOBHS K JPYroMy, BBIOJNHSS (YHKIUN OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXHOCTEH IPAKTHMYECKOTO IPUMEHEHHS W IOJIy4EHHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHne MporpaMMbl MO XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOU
COCTaBJISIONICH Hay4HOH KapTHHBI MUpa B JIOTUKE €€ CHCTEMHOI MpUpPOJbl, IEHHOCTHOTO OTHOILIEHUS K
HAay4yHOMY 3HaHHUIO U METOJaM II03HaHUsA B Hayke. VM3ydeHne XMMHM IPOUCXOANT C IIPUBJICUEHUEM 3HAHUN



W3 paHee M3YUYCHHBIX YUeOHBIX mpeamMeToB: «OKpyxaromuid Mup», «buomorus. 5—7 kmaccel» u «Pusnka. 7
KJIacey.

[Tpu u3ydyeHnr XUMHUU MPOUCXOAUT POPMUPOBAHUE 3HAHUIM OCHOB XMMHUYECKON HayKH Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKON IEATEIBHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB
MHUPOBOHM KYyJbTYpHI. 3a7adya y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XMMHUECKUX 3HAHHM
— BaXHEHmUX (AKTOB, TMOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHUU, TOCTYMHBIX 0000IIeHUI
MHPOBO33PEHYECKOT0 XapakTepa, f3blka HAyKd, B MPHOOIICHHHM K HAy4YHBIM METOJaM IO3HAHUS MpPH
M3YYCHHUH BEIIECTB U XMMHUUYECKUX peakiuii, B (OPMHUPOBAHUYN U PA3BUTUH MMO3HABATEIHHBIX YMEHHUH U UX
MPUMEHEHUH B y4eOHO-TIO3HABATENIbHOM M yueOHO-HUCCIIEeOBATENbCKON /1eATeIbHOCTH, OCBOCHUH IPaBUII
0€301MacHOTO O0pAIIEHNS C BEIIECTBAMH B IIOBCETHEBHOM JKU3HH.

[Ipu mM3ydyeHUH XMMUU Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs Ba)KHOE 3HAYCHHE IPUOOpeH
TaKHe LENH, KaK:

— (OpMHUPOBAHNUE WHTEIUIEKTYaJbHO Pa3BUTON JMYHOCTH, FTOTOBOM K caM000pa3oBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO PEIICHUH, CIIOCOOHOHN aJanTHPOBAThCA K OBICTPO MEHSIOUIMMCS YCIOBHIM
KHU3HU;

— HAampaBJICHHOCTh OOy4YeHHMS Ha CHUCTEMAaTHUYECKOE MPHOOIIEHHE OOYYaloUIMXCs K CaMOCTOSTEIbHON
MO3HABATENBHON JESITeNbHOCTH, HAYYHBIM METOAAM IO3HAHUS, (POPMHUPYIOIIMM MOTHBAIUMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— olecrnieueHre YCIOBHUH, CIOCOOCTBYIOIIMX MPUOOPETEHUI0 OOYdYaloIMMUCSA ONbITa Pa3sHOOOpa3HOI
NEeSTEIbHOCTH, MO3HAHHUS M CAMOIIO3HAHMS, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIMN), MMEIOIIUX
YHHUBEPCAIbHOE 3HAYCHHE IS PA3JIMYHbBIX BUOB JIESTEIBHOCTH;

— (opmupoBanue obmel (GYHKIMOHAIBHON W €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, B TOM YHCIIEC YMEHUH
OOBSCHATh M OLCHUBATh SIBICHUSA OKPYXKAIOMIETO MHpPA, WUCIOJIb3ys 3HAHUS U OIbIT, MOJYYECHHBIE NPHU
M3y4EeHUU XHMHUHU, MPUMEHATh HMX TMPH PEIIeHWH MpoOJeM B TOBCEAHEBHOM JKM3HU UM TPYAOBOU
NeSITeNIbHOCTH;

— (dopmupoBaHre y 0OOYYAIOIIMXCS T'YMaHUCTUYECKUX OTHOIICHUW, MOHUMAHUSA ILIEHHOCTH XUMHUYECKUX
3HAHUU JUTsI BBIPAOOTKU HKOJIOTMUECKU 11eJIeco00pa3HOro MoBe/leHusl B ObITY U TPYAOBOIl J€ATEIbHOCTU B
LEJISIX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYXKAIOLIEH NPUPOJTHON CpEJIbl;

— pa3BUTHE MOTHUBAMU K OOYUEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO M CAMOBOCIIMTAHHIO HAa OCHOBE
YCBOGHHSI  OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpYy mpoduns u
HAMPaBIEHHOCTH JAIbHEHIIIETO 00yUIEeHHSI.

OOmiee 4yMcIO YacoB, OTBEACHHBIX ISl M3y4eHUS XMMHMHM Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanusi, coctaBnsieT 136 dacoB: B § kimacce — 68 yacoB (2 yaca B HeZlento0), B 9 kiacce — 68 vacos (2
yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA
8 KVIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XUMHM B KM3HHM 4ejaoBeKka. XHMHsS B cuUcCTeMe Hayk. Teina M BemiecTsa.
dusnueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BellecTB. [loHsTHE 0 METO/1ax MMO3HAHUS B XUMHUH.
UucTteie BemecTBa 1 cMecH. CriocoObI pasiesieHUs: CMECeH.

AToMBI M MoOJIEKyNbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJIBI XMMHYECKUX 3JeMeHTOB. [IpocTeie u
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BewlecTB. OTHocuTenbHas atoMHass wmacca. OTHOCHUTENbHas MOJIEKYJIsIpHas Macca. MaccoBas J0iid
XUMHUYECKOI'0 3JIEMEHTA B COEMHEHHH.

KonuuectBo BemectBa. Monbs. MounspHas macca. B3auMocBsA3b KOJMYECTBA, MacChl M 4ucia
CTPYKTYPHBIX €IUHHII BeecTBa. Pacuérel mo opMynamMm XMMHUECKUX COSAMHEHHH.

dusznueckue M XMUMHYECKHUE SIBJICHUA. XHMMHUYECKas peakuus U e€ NpU3HAKU. 3aKOH COXpPaHEHUs
Macchl BEIIeCTB. XHWMHUYecKHe ypaBHeHUs. Kiaccupukamuss XUMHUECKHUX peakuuil (COeaTuHEeHus,
pasNoKeHHs, 3aMelIeHUs, 0OMEHA).

Xumuueckuu sKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCY0M, MpaBHiIaMu paboThl B JabopaTtopuu U npuémMamu oOpamieHus ¢
1a00paTOpPHBEIM 000PYJOBaHUEM, U3yYCHHE M ONMUCaHHE (PU3MUECKUX CBOWCTB 0Opa3IOB HEOPTaHUYECKHX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKA, TasHHUE JIbJa, PACTUpPAHHME caxapa B CTYIIKE,
KMIIEHHE M KOHJAEHCalus BOJbl) U XMMMUYECKHUX (TOpPEHHME CBEYH, NMPOKAIMBAHUE MEIHOH IPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHCIOTOM) SBJICHMI, HaONIOJCHWE W ONHCAHME TMPU3HAKOB MPOTEKAHUS
XUMHAYECKHX peaknuid (pa3lioKeHHe caxapa, B3aWMOJICHCTBHE CEpPHOH KHCIOTBHI C XJIOpUAOM Oapwus,
paznoxenue ruapokcuna menu (II) mpu HarpeBanuu, B3aumo/eiicTue xenesa ¢ pactsopom conu meau (1),
U3y4Y€HHE CIOCcOOOB pa3JeleHHuss CMEcei: C IIOMOIIBI0 MarHuTa, (UIbTPOBAHUE, BbIMAPUBAHUE,
TUCTHIUISIIMS, XpoMarorpadus, MpPOBEACHHE OYHCTKH TOBAPEHHOW COMM, HAONIOJICHWE U OIHUCAHHE
pe3yJIbTaTOB NPOBEJCHUS OMNbITa, WIIIOCTPUPYIOIIErO 3aKOH COXPAHEHHUS MAacChl, CO3JIaHUE MoJenen
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baueiilnue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech rasos. Cocras Bo3nyxa. Kuciaopon — anemeHT u npocroe BeniectBo. HaxoxxneHue
KHCIIOpO/ia B MpHUpoje, pU3nUeckre U XUMHUUecKue cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoObl NOIY4YEeHUsT KUCIOpOa B 1abopaTopuu U MPOMBIIIIEHHOCTH. KpyroBopot kuciopoaa
B nipupoe. O30H — alIOTPONHAas MOAU(PUKAIIS KUCIOPOA.

TennoBoit a3¢dekT xumMuyeckol peakluu, TEPMOXUMUYECKUE YpaBHEHHUS, IK30- U SHAOTEPMHUUECKUE
peakuuu. TormBo: yroias U MeTaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHHE ApHUKOBOIO 3 deKra, pa3pyuieHue
030HOBOI0 CJIOSI.

Bogopon — snemeHnT M mpoctoe BemiectBo. HaxoxneHue Boaopoja B MpHUpoje, (U3NYECKUE U
XMMUYECKHEe CBOWCTBA, TPUMEHEHHE, CIOCO0bI monydeHus. KuciaoTs! u conu.

Mosnsipablii 00BEM ra3oB. Pacuérel o0 XUMHUYECKUM YpaBHEHHSIM.

dusnyeckue cBoiicTBa BoAbl. Boga kak pactBoputens. PacTBopbl. HacelllieHHBIE M HEHACHIIICHHBIE
pacTtBOpbl. PacTBOpUMOCTH BelIECTB B Bojie. MaccoBasi 10715 BEIIECTBA B PaCTBOpE. XMMHUUYECKHUE CBOMCTBA
Boabl. OcHOBaHusA. Posib pacTBOpoB B mpUpOJE M B KU3HM ueinoBeka. KpyroBopoT Boxabl B IPHpOJE.
3arpsizHeHue NpUpoaHbIX Boj. OXpaHa U OYHUCTKA MPUPOJHBIX BOJ.

Knaccudukanuss ~ Heopranmueckux — coequHeHud.  Oxcuapl.  Krnaccudukamuss — OKCHIOB:
cosieoOpasyrolire (OCHOBHBIE, KUCTOTHBIC, aM(OoTepHBIe) U HecoseoOpasytomue. HomeHnkiarypa OKCHAOB.
dusndyecknue 1 XMMUYECKHE CBOMCTBA OKCUIOB. [lonydeHne okcuaos.

OcnoBanus. Knaccudukamnuss ocHOBaHM: MIENOYM M HEPACTBOPHMMEBIE OCHOBaHUs. HomeHkmatypa
OCHOBaHMH. @u3nWyeckue M XHUMHUYECKHE CBOHCTBa oOcHoBaHUU. I[lomydyeHue ocHoBaHU.KuUCIOTHI.
Knaccudukamms xucnor. Homenknatypa kucinor. dusmueckne W XUMUYECKHE CBOWMCTBAa KHCIOT. Psij
aktuBHocTH MertaiioB H. H. bekerosa. Ilonyuenue kucnor.Conu. Homenknarypa coseil. dusnueckue u



XUMHUYECKUE cBoMcTBa conel. [lomyuenne coneit.l'enerndeckas CBSI3b MEXIY KiIacCaMH HEOPTraHMYECKUX
COCIMHECHUM.

Xumuueckuu sKxcnepumenm:

KayecTtBeHHOE ompeneneHue CoAep)KaHUS KUCIOpoJa B BO3AyXe, IOJIy4YeHHEe, coOupaHue,
pacrno3HaBaHHe U U3y4YE€HHE CBOMCTB KHCIIOpOJa, HAOIIOIEHUE B3aUMOICHCTBUS BEIIECTB C KUCIOPOJIOM U
YCIIOBUsSI BO3HUKHOBEHHUS W TPEKpAIIEeHUS TOpeHus (mokapa), O3HAKOMIIEHHE C 00pa3lamMu OKCHIOB U
OIHMCaHUE UX CBOMCTB, MOJy4YeHHE, COOMPAaHUE, PACIIO3HABAHUE U M3yYEHUE CBOMCTB BOAOPOa (FOpeHHE),
B3auMojeiictBue Bojopona ¢ okcuaoM wmend (1) (BO3MOXKHO UCHONIB30BaHHWE BHUACOMATEPUATIOB),
HaboieHne 00pa3oB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCiIeIOBaHINE OCOOCHHOCTEH pacTBOPEHUs BELIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, IPUTOTOBICHUE pPACTBOPOB C OINPEACIEHHOM MACCOBOM  JTOJNEH
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOIBl C METaUIaMU (HAaTpUEM U KalblueM) (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPHUATIOB), HCCIIECIOBAaHUE OOpPAa3IOB HEOPraHWYECKHX BEHIECTB Pa3IMIHBIX
KJIACCOB, HAONIOICHHE WM3MEHEHMs] OKPAaCKU HMHIUKATOPOB B pAcTBOpaX KHUCJIOT W WIENIoYed, M3ydeHHUe
B3auMmozeiictBuss okcuaa meau (II) ¢ pactBopoM cepHOM KHCIOTBHI, KUCIOT C METajUlaMH, peaKlMid
HEWTpalIu3aluy, IOJIYyYEHUE HEpPACTBOPUMBIX OCHOBAaHUMW, BBITECHEHHE OJIHOIO MeETajla APYIUM U3
pacTBOpa COJM, PEIICHHE 3KCIEePUMEHTAIBHBIX 3a/ay Mo Teme «Baxueime Kiacchl HEOPraHUYECKUX
COCTUHEHUNY.

Iepuoanueckuii 3akon u [lepuoanyeckas cucreMa xuMudeckux 3j1eMeHToB Jl. . MenpaesneeBa.
Crtpoenue aToMoB. XuUMU4ecKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU

[TepBbie MOMBITKH KJIACCUPUKALINN XUMHUECKUX 3JIEMEHTOB. [IoHSITHE O TpyIax CXOMHBIX AJIEMEHTOB
(mIenoYyHbIe U LIEIOYHO3EMETbHbBIE METAJLIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yroT
aM(pOoTepHbIC OKCUJIBI U TUIPOKCHUJIBI.

[lepuonnueckuii 3akoH. Ilepmommueckas cucrema xumuyeckux anemeHtoB /[l . Menneneesa.
Kopotkomnepruonnas u nnmaHONIEproanHas Gpopmsl [lepronndeckoil cucteMpl XuMudeckux siemenTos Jl. U.
MenpaeneeBa. [lepuonbl u rpynmnbsl. @U3HUECKUN CMBICI HOPSAAKOBOIO HOMEpPa, HOMEPOB NIEPUOJIA U TPYIIIIbI
JJIEMEHTA.

Crtpoenue aromoB. CoctaB aroMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpOeHHE SIEKTPOHHBIX 0007104YeK
aToMOB nepBbIX 20 xuMuueckux neMeHToB Ilepuoanueckoii cucremsl [. . MenneneeBa. Xapakrepuctuka
XMMHMYECKOI0 2JIEMEHTA 110 €ro MojoxeHuro B [lepuoauueckoit cucreme /. M. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHUX JJEMEHTOB, METALIUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPYIIaM U EPUOIAM.

3nauenue llepuomnueckoro 3akoHa u Ilepuoanyeckoil CHCTEMBI XHMHUYECKHX DSJIEMEHTOB JUIs
pa3BuTUA Hayku U npaktuku. [. . Menzaenees — yd€HbIN U IpaXk1aHNH.

Xumuueckasi cBa3b. KoBasieHTHas (TOJsIpHAasE M HEMOJIApHAsi) CBSA3b. ODJIEKTPOOTPUIIATEIEHOCTH
XUMHUYECKUX AJIeMEHTOB. IOHHas CBS3b.

Crenenp oxucieHus. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipomecchl OKHUCIEHUS U
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuu sxcnepumenm:

M3y4YeHHE OO0paslloB BEIIECTB METAIJIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THUIPOKCHIA IMHKA C
pacTBOpaMH KHUCJIOT M MIEJNOYEH, MPOBEACHUE OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKUCIHTEIBHO-
BOCCTAHOBUTENBHBIX PEaKIil (TOpeHUe, peaklluu pPa3ioKeHHsI, COeTUHEHUS).

Mesicnpeomemnvle ceasu

Peanuzamusi MeXNpeaMETHBIX CBs3€H MPU HM3YyYEHWHM XMMHHM B & Kiacce OCYIIECTBISETCA 4epes
WCIIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHUH, TaK W TIOHSTHH, SBISTIONTUXCS CHCTEMHBIMH
JUISL OTJI€IBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIC TOHSITHS: HAyYHBIN (DakT, TUIIOTE3a, TEOpHs, 3aKOH, aHAIN3, CHUHTE3,
KIaccupUKalus, NEPUOAUYHOCTb, HAOIIOJEHUE, SKCICPUMEHT, MOJACITUPOBAHUE, H3MEPEHUE, MOJEINb,
SIBJICHHE.

®dusnka: marepusi, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIHUJ, U30TOIbI, PaJHMOAKTUBHOCTD,
MOJIEKYJa, DSJEKTPUYECKU 3apsiji, BEIIEeCTBO, Tello, O0BbEM, arperarHoe COCTOSIHHME BellecTBa, Tas,
(u3nyYecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/161, COIHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, MOJE3HbIE HCKOMAeMble, TOILIUBO,
BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBOo M XUMHYeCKasi peaKkIusi

Ilepnonnueckuit 3akoH. Ilepumoaunueckas cucrema xumuyeckux diaeMeHToB J[. M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHMM CBOMCTB XHMHYECKHUX 3JEMEHTOB HEpPBBIX TPEX
NIEPUOJIOB, KaJlusl, KaJIbLU U UX COEAMHEHUN B COOTBETCTBUH C IIOJIOXKEHUEM 3J1€MEHTOB B [lepuonnyeckoit
CHCTEME U CTPOEHUEM HUX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XUMHYECKON CBSA3M. THIIBI KPUCTAJUIMYECKUX PELIETOK, 3aBUCHUMOCTD
CBOMCTB BELECTBA OT TUIA KPUCTAJUINYECKOHN PEIETKU U BUIA XUMUYECKOH CBSI3H.

Knaccudukanus M HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XHWMUYECKHE CBOWCTBA BEIIECTB,
OTHOCALIMXCS K pa3IM4YHbIM KJIacCaM HEOPraHUYECKUX COEIMHEHMH, F€HeTHYecKas CBSA3b HEOPraHMYECKUX
BELIECTB.

Knaccupukanus XuMUYECKHMX peakluid 10 pPa3IM4YHbIM IpH3HaKaMm (10 4YHUCIy M COCTaBy
YUYaCTBYIOLIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3((}eKTy, Mo H3MEHEHHIO CTENEeHEeW OKUCICHUS
XMMHUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, II0 YYacTUIO KaTajau3aropa). DK30- U SHAOTEPMHUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[Tonsatue o ckopoctu xuMudeckoi peakuuu. IloHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKUX
peakuusix. IloHsTHE O TOMOreHHBIX M TreTeporeHHbIx peakuusx. Ilonsrue o karamusze. Ilonstue o
XMMHUYECKOM paBHOBecUH. DaKTOpbl, BIMAIOLIME Ha CKOPOCTb XHMHYECKOM peakuuu M TOJI0XKEHUE
XUMHUYECKOTO PABHOBECHSI.

OKuCINTENIbHO-BOCCTAHOBUTEIIbHBIE peaKiuu, JIEKTPOHHBIN OanaHc OKHCIIUTEIbHO-
BOCCTAaHOBUTENIbHON peakuuu. CocTaBlieHHE ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM C
UCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOr 0 OaslaHca.

Teopust 37ME€KTPOTUTHUECKON IUCCOLMALMHU. DJIEKTPOJIUTH U HEIIEKTPONUTH. KaTHOHBI, aHHWOHBI.
MexaHu3M JUCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAAMU XUMHUYECKOW CBs3U. CTelneHb IUCCOLMALMU.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakiiuu noHHOro oOMeHa. Y cioBuUs NPOTEKAHUS peakLuii HOHHOIO OOMEHa, MOJIHbIE U COKpAIIEHHBIE
HMOHHbIE YypaBHeHMsI peakuui. CBoicTBa KHCIOT, OCHOBAaHMN M cCoJied B CBETE€ NPEACTaBICHUH 00
JIEKTPOIUTHYECKOM nucconuanuu. KauecTBeHHble peakiuy Ha HOHBL. [IoHsATHE O rHIpOIN3e Comei.

Xumuueckuu sKcnepumenm:

O3HAaKOMJIEHHE C MOJEISAMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEILIECTB — METAJIOB U
HeMeTaJIoB (rpaguTa W anmasza), CIOXKHBIX BEIIECTB (XJOpUAA HATpusi), UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTM  XMMHYECKOH  peakuuu OT  BO3JEHCTBHA  pa3iMyHbIX  (aKTOpPOB,  HCCIEI0BaHHE
ANEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, MPOIEcca JUCCOLUALUU KUCIIOT, 1IeI04ed U coiel (BO3MOKHO
UCIOJb30BaHUE BHUJIEO MATEPUANIOB), MPOBEACHUE OIBITOB, HWUIIOCTPUPYIOUIMX MPU3HAKU IPOTEKaHUS
peaknuii HOHHOTO oOOMeHa (oOpa3oBaHWE OcCajKa, BBIACICHUE Ta3a, OO0pa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ HPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil  (rOpeHue, peakuuu
pa3ioKeHus, COEAUHEHMS ), pacllO3HaBaHHE HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEaKIIUM
Ha MOHBI, PEIICHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayibl M MX coeIMHEHUSA

OOmast xapakTepucTHKa TajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHble CTENEeHU
okucienus. CTpoeHue u pU3NYeCKue CBOMCTBA MPOCTHIX BEUIECTB — rajJOreHOB. XMMHYECKHE CBOICTBA Ha
IIpUMepe XJIopa (B3aUMOJEICTBHE C MeETallaMHM, HEMeTajulaMH, wiesnodamu). Xisoposopopon. CosnsHas
KHCIIOTa, XMMHYECKHE CBOICTBa, IONy4YeHHe, NpUMeHeHue. JlelicTBHe XJopa W XJIOPOBOJOpPOAA Ha
OpraHM3M uesoBeKa. BakHele XJI0pHUabl U UX HaXOKIEHHUE B IPUPOJE.

OO6mas xapaktepucTuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE
crerieHd okucineHus. CTpoeHue W (usnyecKkue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpBHI.
AnnoTpornHble MOAU(UKAIIMKM KUCIOpPOoJa U cepbl. XUMHUECKHe CBOMCTBa cepbl. CepoBOAOPO, CTPOCHHE,
¢usnyeckue u XUMu4eckue cBoicTBa. OKCHIBI cepbl Kak NMPEeICTaBUTEIN KUCIOTHBIX OKcHIoB. CepHas
KHCJIOTa, (U3MYECKHEe W XUMHUYECKHe CBOWCTBA (OOIMME KaK TPEACTaBUTENS Kiacca KHUCIOT |
cnenupuyeckne). XUMHUUECKUE PEaKLUH, JISKAIHe B OCHOBE MPOMBIIIIEHHOTO CII0C00a MOMyYeHUs CEPHOM
kucaoThl. [Ipumenenne cepHoit kuciaotsel. Conu cepHOM KHUCIOTHI, KAUYeCTBEHHAs! peaklys Ha Cylb(aT-uoH.
Haxoxnenune ceppl M €€ COEQUHEHHWH B MpUpoJe. XHWMHUYECKOE 3arpsA3HEHUE OKPYKAKOIIEH Cpeisbl
COEMHEHUSIMH cepbl (KHCIOTHBIE JOXIW, 3arps3HeHHe BO3JyXa H BOJOEMOB), CIOCOOBI €ro
MIpeI0TBPALLECHUSI.



OO6mrast xapakTepucTuka aeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETIEHU OKHUCICHHUS. A30T, paclpoCTpaHeHHE B MpHUpPOJAE, (PHU3MUECKHE M XHMMHUYECKHE CBOWCTBA.
KpyroBopor aszora B mpupome. AmMmuak, ero (Qusnueckne W XUMHUYECKHE CBOMCTBA, TOJYyYCHHE U
npuMeHerne. Conu aMMOHHMA, UX (U3MYECKHE M XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peakius Ha HMOHBI aMMOHHMS. A30THAs KHUCJIOTa, €€ MojJydeHHe, (pU3Mvyeckrue M XHMMUYECKHUE CBOMCTBA
(oOmme Kak TpeAcTaBUTENs Kiacca KUCIOT W crnenupuyeckue). Vcrmonp3oBaHHE HUTPATOB U COJEH
aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX yH0OpeHuil. XuMHYecKoe 3arpsi3HEHUE OKpYKAloIlel Ccpeasl
COCTMHEHUSMHU a30Ta (KHUCIOTHBIC JIOXKIHW, 3arps3HCHHE BO3J1yXa, NOYBBEI W BoMoEéMOB). dDocdop,
ajutoTpornHaele Moaudukanuu docdopa, puznueckue m xummueckue cpoiictBa. Okcua ¢ocdopa (V) u
dochopHas kucnora, (HU3MUECKHE M XUMUYECKHE CBOWCTBA, moyiydeHue. lcmomb3oBanue (ochartoB B
KauecTBE MUHEPAJIbHBIX YI00pEHUH.

OOmast xapakrepucthka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIC
CTETIEHU OKUCIICHUS. YTJIEpPOJ, aJNIOTPONHbIE MOAU(PUKALIMU, PACIPOCTpaHEHUE B MPUpPOJE, pusnueckue u
XHUMUYeCcKHe cBOMCTBa. Ancopobuus. KpyroBopot yriepoaa B npupone. OKcuapl yriepoaa, X Gu3ndecKue
U XUMHYECKHE CBOWCTBA, JCICTBHE Ha >KMBBIC OPraHU3MbI, MMOJIYYEHHE M MpPUMEHEHHE. DKOJIOrHYecKue
npoOnemMbl, CBs3aHHBIE ¢ okcugoM yriepoaa (IV), rumore3a T1700aNbHOTO TOTEIUICHUS KIUMATa,
MapHUKOBBIN AP (PeKT. YTonbHAas KUCIOTa U €€ CONU, UX (PU3NYEeCKHe U XUMUYECKHE CBOMCTBA, MOJIyYeHHE U
npuMeHenne. KauectBenHas peakuus Ha kapOoHAT-HOHBI. Vconp30Banue kKapOOHATOB B OBITY, MEIHUIIMHE,
MIPOMBIIIIJICHHOCTH U CEJIHCKOM XO035HCTBE.

[lepBoHayasibHbIE TOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX yriepona (MeTaH, ITaH,
STHUJIEH, alleTHIIeH, STaHOJ, TIUIEPUH, YKCYCHas KucioTa). [IpupoaHbie HCTOYHHUKHU YIIeBOJOPOIOB (Yroib,
NPUPOJHBIN Ta3, HE(PTH), MPOAYKTH WX THepepadoTku (OCH3MH), WX POJIb B OBITY W NPOMBIIUIEHHOCTH.
[TonsTre 0 OMOMOTMYECKH BaXKHBIX BEIIECTBAX: KUPAX, OEIKaxX, YIIIEBOAAX — U UX POJIM B KU3HH YEIOBEKA.
MatepuanbHOe €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COSAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XHMMHUYECKHE CBOMCTBA, MoJiyueHWe U mnpumeHenue. CoeauHeHus
KpeMHus B npupoje. O6mue npeacrasineHus 06 okcune kpemuus (IV) u kpemuueBoit kucnore. CHIIMKATBhI,
WX UCIOIB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BakHEWIINe CTpOUTENbHbIE MaTepualbl: KepaMuKa,
CTEKJIO, IIEMEHT, OCTOH, jkese300eToH. [IpobieMbl 6€3011acHOTO HCIIOIB30BAHMS CTPOUTEIIHHBIX MATEPHAIIOB
B [TIOBCE/IHEBHOM KU3HHU.

Xumuueckuu sKcnepumenm:

u3yuyeHue oOpa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJITHOM KHCIOTBI, IPOBEACHUE
KAueCTBEHHBIX PEAaKIMI Ha XJIOPHUI-UOHBI U HAOJIOIEHUE IPU3HAKOB UX MMPOTEKAHUS, OIBITHI, OTPaXKaroII1e
¢u3nyeckue M XUMHUYECKHE CBOWCTBA TaJlOr€HOB W HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAHUE
BHJIEOMATEPHAIOB), O3HAKOMJICHHE C 00OpasiamMu XJOPHAOB (TajJOoreHUJIOB), O3HAKOMJIEHHWE ¢ o0pa3laMu
ceppl M €€ COEAMHEHUSIMH (BO3MOXKHO HCIOJb30BAHUE BHJEOMATEpHaloB), HAOIIOJCHUE Ipolecca
oOyriauBaHUs caxapa NOJ JCHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI, HU3y4EHHE XHUMHUYECKUX
CBOMCTB pa30aBIEHHOW CEpPHOIl KHUCIIOTHI, NPOBEJCHHE KAuyeCTBEHHOM peakiuu Ha CcyabpaT-uoH U
Ha0Jt0/IeHNe MpU3HaKa €€ MPOTEeKaHus, 0O3HAKOMJIEHUE C (PU3NYECKUMH CBOWCTBaMU a30Ta, (hocopa U ux
COeIMHEHUI (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMaTepHalioB), oOpa3laMu a30THBIX U (POChOPHBIX
ynoOpeHuii, mojiyueHue, coOupaHHe, paclo3HaBaHWE U M3yYEHHE CBOMCTB aMMHaka, HpPOBEACHHE
KayeCTBEHHBIX pPEaKLUuid Ha HMOH aMMOHMA M ¢ochaT-MOH W H3YyYEeHUE NPU3HAKOB HX NPOTEKaHUS,
B3alMOJICIICTBME KOHLEHTPUPOBAHHOM Aa30THOM KHMCIOTBI C MeAbl0 (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEPHAJIOB), H3y4eHHE MoOJeleld KpPUCTAUIMYECKUX PpemEToK anmasa, rpadura, ¢ysuiepena,
O3HaKOMJIEHHE C MPOILIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTJIEM U YCTPOMCTBOM
IPOTHBOra3a, MojyueHne, cooupanue, paclo3HaBaHue U U3yYeHUE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEACHUE
KAueCTBEHHBIX peakuuid Ha KapOOHAaT M CWIMKAT-MOHbI W U3yYEeHHE NPU3HAKOB HX NPOTEKaHUS,
O3HaKOMJIEHHE C NPOAYKLHEH CHIMKATHOW MPOMBIIUIEHHOCTH, PELIEHHE 3KCIEPUMEHTAIBHBIX 3a7ad I10
TeMe «BakHelIe HeMeTaIbl U UX COCITMHEHUS.

Metanabl M UX COeIMHEHUS

OOmiasi xapakTepuUCTUKa XUMHYECKHX JJIEMEHTOB — METAJUVIOB HAa OCHOBAaHUMU HX IIOJIOKEHUS B
Ilepuognueckoit cucreme xumuueckux snemeHtoB JI. M. MenneneeBa u crpoeHust aromoB. CTpoeHHe
MeTaJlIoB. MeTtamndeckas CBsI3b U METaJNIMYecKasi KpUCTAJUIMYECKas PeETKA. DIEKTPOXUMUYECKUM s
HanpspkeHud metayuioB. dusnueckue M XUMHUYECKHE CBoOicTBa MeTamioB. OOmue crocoObl MONy4eHUs
MeTauioB. [ToHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBbl (CTajb,
YYT'yH, JIOpaTIOMUHUHN, OpOH3a) U UX TPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.



[llenounple MeTauibl: moJiokeHHe B llepuoandeckold cucTeME€ XHUMHUYECKUX dieMeHToB /I,
W. MeneneeBa, CTpo€HUE UX aTOMOB, HAXOXKJIEHUE B Npupoze. Pu3nyeckue U XMMUYECKHE CBOMCTBA (Ha
npuMepe Hatpus U Kanus). OKCUIIbl U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHune menoyHbIX METauioB U
HX COCOUHEHMI.

[IlenouHO3eMENbHBIE METAUIbl MarHuid W KajdblMil: mojoxkeHue B Ilepuoandeckoir cucreme
xuMmuueckux anemeHToB . . MenaeneeBa, cTpoeHrne UX aTOMOB, HaXOXJIeHHE B npupoae. dusznueckue u
XMMHUYECKHE CBOWCTBAa MarHusl U Kaiblisl. BaxkHeiue coelnHeHUsl Kalblus (OKCUM, TUIPOKCUI, COJIH).
JKécTtkocTh BOIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMunuii: nonoxkenne B llepumogmyeckoin cucteme xumuueckux annemeHToB [[. 1. Menneneena,
CTPOCHHE aTOMa, HaXOXKICHHE B Mpupoje. Ou3ndeckne 1 XUMUYECKHE CBOMCTBA alfOMUHUS. AMDOTEpHBIC
CBOMCTBA OKCH/IA U TUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B llepuoamueckorn cucreme xumuueckux saeMmeHToB JI. M. Menaeneena,
CTPOEHHE aToMa, HaxoxkJaeHue B mnpupone. dusnueckue M XUMUYECKHE CBOMcTBa xkene3a. OKCupl,
ruapokcu bl u conu xxenesa (1) u sxenesa (I1), ux cocras, cBOMCTBA U MOTyYEHUE.

Xumuueckutl sxcnepumenm:

O3HaKOMJICHHE C oOpa3lamMu METaUIOB M CIUIaBOB, WX (DU3MYECKMMU CBONCTBAMH, H3ydeHUE
pEe3yNbTaTOB KOPPO3UU METAUIOB  (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUS OKCHJA KaJbI[Us M HATPUA C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
UCCIIeIOBaHNE CBOMCTB XKECTKOM BOJIBI, MIPOLIECCa TOPEHUS Keme3a B KUCIopo/ie (BO3MOXKHO HCIIONIb30BaHHE
BHUJICOMATEPHAIOB), MPU3HAKOB TMPOTEKAHUSI KAYECTBEHHBIX pPEAKUUd Ha WOHBI: MAarHus, KajblLus,
amroMuHus, 1uHKa, ckeneza (II) w xenesa (III), memm (II), HaOmrogeHWME W ONMMCAHHUE TIPOIECCOB
OKpalllMBaHUs TUIAMEHH MOHAMHU HATpUs, KaJlusi U KaJIbIUs (BO3MOKHO HCIOJIB30BaHUE BHIEOMATEPHAIIOB),
uccienoBaHue amQpOTEepHBIX CBOMCTB THUIPOKCHIA ATIOMUHUS W THAPOKCHAA IIMHKA, pelIeHUE
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHeHIe MeTalljibl U UX COCIUHECHUS.

X¥MHUS U OKpYKAK0OLIas cpeaa

BemectBa u Marepuansl B MMOBCEIHEBHOM KM3HU YeliOBeKa. be3omacHoe MCHoib30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMUYECKUX 05KOTaX M OTPABJICHHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyKarolieh cpenbl (MpeesibHas JTONmyCcTUMasi KOHIEHTpAIUsl BEIIECTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH SKOJIOTHYECKUX MpooIem.

Xumuueckuu sxcnepumenm:

u3y4yeHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTepUalbl).

Mesicnpeomemnvle ceasu

Peanuzaiusi MeXnpeaMeTHBIX CBs3€H MPU HM3YyYEHWHM XUMHHM B 9 Kiacce OCYIIECTBISETCA 4epes
WCIIOJIB30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSTHH, SBISIIONUXCS CHCTEMHBIMH
JUTSL OTJIEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIC TOHSTHS: HAyYHBIN (DakT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIN3, CUHTE3,
KIaccupuKanus, NEPUOAUYHOCTb, HAONMIOEHUE, SKCIEPUMEHT, MOJACTUPOBAHUE, H3MEPEHHE, MOJEINb,
SIBJICHUE, TAPHUKOBBINA (D PEKT, TEXHOTOTHS, MATEPUAITHI.

®dusnka: marepus, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIHUJ, U30TOIbI, PaJHMOAKTUBHOCTD,
MOJIEKYJIa, SJIEKTPUUECKHUH 3apsi/i, TPOBOJHUKH, TTOTYIPOBOAHUKH, AUIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Teno0, 00BhEM, arperaTHOe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTANINYECKas perérka,
CIUTaBbl, (PU3UYECKUE BEITUYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3IBI,
ComnHue.

buonorus:  ¢otocunTes, gbixaHue, Ouocdepa, IKOcHCTEMa, MUHEPAIbHBIE  YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPO3IEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, TIOJE3HbIE UCKOMaeMbIe, TOILIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI U3YYHEHUSA YYEBHOTI'O IIPEJIMETA
JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3YNIbTAaThl OCBOEHHS IPOTrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs JOCTHTAlOTCS B
Xo7e OOy4eHHsS XHUMHUHU B €IUHCTBE Yy4eOHOW M BOCIUTATEIBHOW JESATETBHOCTH B COOTBETCTBHH C
TPaULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHITHIMU
B 00lIecTBE MpaBUIaMU U HOPMAaMHU MOBEIEHUS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHHUS, CAMOPAa3BUTHS
U COLIMANIN3aIMH 00yUYaroIUXCsl.

JIM4HOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYaOLIMXCSI PYKOBOJCTBOBATbCS CUCTEMOM
MIO3UTUBHBIX [ICHHOCTHBIX OPUEHTALUN U PAaCUIMPEHUE OIBITA IEATEIBHOCTH HAa €€ OCHOBE, B TOM UYHCIE B
4acTu:

1) maTpMOTHYECKOr0 BOCHHTAHUSA:

LIEHHOCTHOT'O OTHOLIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY HACJIEIUIO,
IIOHMMaHMs 3HAYEHUs XUMHUYECKOM HayKh B JKU3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIAJETh
JOCTOBEPHOUN MH(OpMAIHEH O TIEPEIOBBIX TOCTHKEHUSX U OTKPHITHSIX MHPOBOW U OTECYECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHUAX 00 yCTpoilcTBE MUpa 1 OOLIECTBA;

2) TPakKIAHCKOTO BOCIIUTAHUS:

IIPEJICTABICHUS] O COLMAIBHBIX HOpMax M IMpaBUIaX MEXKINYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO I0JIE3HOM, Y4eOHOUCCIIEI0BATENbCKON, TBOPUECKON U
JAPYTUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOW JESTENbHOCTU IIPU BBINOJIHEHUH
yueOHBIX, TI03HABATENIFHBIX 3a/1a4, BBHIMOJIHEHUH XUMHUYECKHUX OJKCIEPUMEHTOB, CO3JaHUU Y4eOHBIX
IIPOEKTOB, CTPEMJICHHs K B3aMMOIIOHUMAHHIO U B3aMMOIIOMOILM B IpOLIECCe ITOH y4eOHOH /eATeNIbHOCTH,
TOTOBHOCTH OIICHUBAaTh CBOE IOBEJACHHE M IOCTYNKH CBOMX TOBapHILEd C MO3UIUM HPABCTBEHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) UEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE TIPEICTABICHUS O BELIECTBE M XHMHUYECKOM pPEaKIUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U COCTABJISIOLIME OCHOBY JJI NMOHUMAaHMs CYIIHOCTH HAay4HOUH
KapTUHbl MHpa, MNPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS TNPHUPOJBI, B3aUMOCBS3AX
YesioBeKa C MPUPOJHON Cpesloil, 0 poJi XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

M03HaBaTeIbHbIE MOTHBBI, HalpaBJICHHbIE Ha IMOJy4YEeHHE HOBBIX 3HAHUM MO XUMMHU, HEOOXOIMMBbIE
s 0oObsCHEHUs HaONIOAAeMbIX MPOLECCOB U  SBJICHHWM, II03HABaTeNbHOM, WH(POPMALMOHHOW U
YUTATENIbCKOM KYJIbTYpbl, B TOM 4YHCJE€ HAaBBIKOB CaMOCTOSTENbHOH paboThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEACTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTUM;

UHTepeC K OOYYeHHI0O U TIO3HAHUIO, JIIOOO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHUIO, TIPOCKTHOM W  HWCCJIEAOBATEIbCKOW  JCATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢dopmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAaHHE IEHHOCTU >XM3HH, OTBETCTBEHHOIO OTHOLIEHMS K CBOEMY 3[J0pPOBBIO, YCTAaHOBKM Ha
3I0pOBBIM 00pa3 >KM3HU, OCO3HAHWE TMOCIEACTBUM W HENPUSITHE BPEAHBIX MPUBBIUEK (YNOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOUMOCTH COOIIOIEHUS MpaBuil 0€30MaCHOCTH NpU OOpAIEHUH C
XUMHUYECKUMHU BELIECTBAaMH B ObITY U pealbHOM KU3HHU;

5) TpyaoBoro BoCHHTaHHSA:

UMHTEpEC K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil U TpyJaa pa3iudyHOIo pojia, YBaXKEHHUE K TPYAy U
pe3ysibTaTaM TPYIOBOM JEATENbHOCTH, B TOM 4YMCIE HAa OCHOBE INPUMEHEHMS NPEAMETHBIX 3HAHUU IIO
XMMHUHU, OCO3HAHHBIA BBIOOP HMHIUBUAYAJbHOW TPACKTOPHM MPOAODKEHHs 00pa3oBaHUs C Yy4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCIeIHOM
npoeCCUOHATLHON JEATENbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTH aJalTUPOBAThCS B
npodeccuoHanbHOM cpene;



6) 7KO0JIOrH4ecKOro BOCIIMTAHHUS:

HKOJIOTHYECKHU I1eJIeco00pa3HOe OTHOIIEHHE K MPHPOJIE KaK MCTOYHUKY JKU3HM Ha 3emile, OCHOBE €&
CYIIECTBOBAHMSA, IOHHUMAHUE IIEHHOCTH 340pOBOro M 0Oe3omacHoro oOpas3a »H3HH, OTBETCTBEHHOE
OTHOIICHHUE K COOCTBEHHOMY (PM3UYECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTU COOIIIOICHHS
npaBui 0€30MaCHOrO MOBEICHMS ITPU paboTe C BELIECTBAMHU, a TAK)XKE B CUTYaLUsX, YTPOXKAIOIIUX 3/10POBbIO
M KM3HH JIIOJICH;

CIIOCOOHOCTH IHPUMEHSTh 3HAHUSA, IOJy4aeMble IPH HM3YyYEHUH XUMMHM, U1 pelleHus 3ajad,
CBA3AHHBIX C OKpPYXKAlOLIEd IPUPOAHOW CPEAOW, JJIA IOBBIIICHUS YPOBHS 3KOJIOIMYECKOM KYJIBTYPHI,
OCO3HaHMA ITI00AJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIEM U IMyTeH MX pEeIIeHUs MOCPEACTBOM METOOB
XUMHUHU, OKOJOTMYECKOIO  MBILIUICHUS, YMEHUS  PYKOBOACTBOBATbCA MM B  II03HABATEIIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEIJMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMeTHBIX Pe3yJbTaTOB BBIACISIIOT 3HAYMMBIE JJI (DOPMUPOBAHKS MHUPOBO33PCHUS
oOIICHAYYHbIE TOHATHS (3aKOH, TEOpHSs, NMPHHIIMI, TUIOTe3a, (aKT, CUCTeMa, MPOIeCcC, IKCICPUMEHT U
JpyToe.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4€OHBIX MpeIMeTax M MO3BOJSIOT Ha OCHOBE
3HAHUW W3 OTHX NPEeIMETOB (OPMHpPOBATH TPEACTABICHUE O IEJIOCTHOW HAyYHOW KapTUHE MHpa, H
yHHUBEpCaIbHbIE Yy4eOHblEe JeHCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHbBIC, PETYISITUBHBIC), KOTOPHIC
obecnieunBarOT (HOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO M OCYIICCTBIICHHIO
y4eOHOU JesITeNbHOCTH.

ITo3HaBaTe/IbHBIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruueckue geiicTBUA:

YMEHUS MCII0JIb30BaTh MPUEMBI JIOTHYECKOI'O MBIIIJICHUS IPU OCBOCHUHU 3HAHUMN: PACKpbIBATh CMBICI
XUMHYECKNX TTOHSATHH (BI)IIICJDITI) HUX XAapaKTCPHBIC IMNPU3HAKHU, YCTAHABJIIMBATL B3aMMOCBA3bL C APYTHMU
MOHATHUSIMH ), UCIIOJIb30BaTh MOHATUSA 11 OOBSICHEHUS OT/AEIbHBIX (DAaKTOB U SBJICHUN, BBIOMpPATh OCHOBAHMUS
U KPpUTCpUU JIA KJIaCCI/I(i)I/IKaIlI/II/I XUMHUYCCKHUX BCIHICCTB MW XHUMHUYCCKUX peaxunﬁ, YCTaHaBJIMBATb
INPUYMHHO-CJIE/ICTBEHHbIE CBSI3M MEXIY OOBEKTaMM M3Y4YEHHUs, CTPOMTH JIOTUYECKUE PACCYXIACHUS
(I/IHIIYKTI/IBHBIG, ACOAYKTHUBHBIC, 110 aHa.TIOFI/II/I), JC€JIaTh BBIBOJbBI U 3aKJIFOUYCHU I,

yMEHHE TPUMEHATh B Tpolecce TO3HAHUSA TNOHATUS (TpeAMETHbIE U MeTalpeIMETHBIE),
CHUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIOIb3yEMbIE B XUMHH, PEe0OpPa30BbIBATh MIMPOKO IPUMEHIEMbIE B
XMUMUU MOJIENIbHBIE TPEACTaBICHUS — XMMUYECKMH 3HaK (CHMMBOJI 3JIEMEHTa), XMMHUeckas (opmyna u
YpaBHCHUEC XUMHYECKOH p€akiuuu — Ipu PCIICHHUU yq€6HO-HO3HaBaT€HLHBIX 3agad, C y‘IéTOM 9THUX
MO/JIEJIbHBIX MPEICTABICHUH BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKU U3Y4aeMbIX 0OBEKTOB
— XHMHUYECKHX BC€UICCTB U XHMHUYCCKHX peaKHHﬁ, BBIABJIATH 06HII/I€ 3aKOHOMCPHOCTH, IMPUYUHHO-
CIIEZICTBEHHBIE CBSI3U U IPOTHUBOPEUUS B U3Yy4aEMBIX MPOLIECCAX U ABICHUSIX.

Ba3oBble nccienoBaTebcKue 1elicTBUS:

YMEHHE HCIOJIb30BaTh IOCTaBJIEHHBIE BONPOCHI B KAauyeCTBE HMHCTPYMEHTA IO3HAHMS, a TaKXke B
KadyeCTBE€ OCHOBBI J1JIA q)OpMPIpOBaHI/ISI THUIIOTE3BI IO MPOBEPKE MPABHUIIBHOCTU BBICKA3BIBACMBIX CY)KHGHHﬁ;

npuoOOpeTeHrue OMmbITa IO IJAHUPOBAHUIO, OpPraHU3allMM W  IPOBEACHUI0  YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HA0IIOJATh 3a XOI0M IIPOLECCa, CAMOCTOSITEIbHO IPOTHO3UPOBATH €r0 PE3YibTar,
(dbopmynHupoBaTh 0600IIEHHS M BBIBOBI 10 PE3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIEIOBAHUSA, COCTABIATh
OTYET O MpoeNaHHON padoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh U WHTEPIPETHPOBATH MHPOPMAIUIO PA3IUYHBIX BUIOB U (popm
NPEJCTAaBICHUS, IMOJyYaeMyl0 W3 pa3HbIX HCTOYHHUKOB (HAY4YHO-TIONYJISIpHAs JIMUTEpaTypa XHMHUYECKOTO
coJiep>KaHusi, CIpaBOYHbIE MocoOusi, pecypchl VHTepHETa), KpUTUUECKH OLIEHMBATh MPOTUBOPEUYHMBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE NPUMEHATh pa3iHuHble METOAbl W 3alpochl MpH TMOUCKE U OTOOpe HHPOpMALUHU U
COOTBETCTBYIOLIMX [JaHHbIX, HEOOXOJMMBIX JJsI BBIIOJHEHHS Y4E€OHBIX M TII03HABaTEJIbHBIX 3a/ad
ONpeNeIEHHOIO  TUMA, MNPHOOpeTeHHe OomblTa B OONACTH  HUCMOJNb30BaHUS  MH(POPMALMOHHO-
KOMMYHHKAaTHUBHBIX TeXHOHOFHfI, OBJIaJICHUEC KynBTypOf/’I AKTUBHOI'O MCIIOJIB30BAHUA Pa3JIMYHBIX ITOMCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMANbHYIO (QOpPMY TpeACTaBICHUS HUHPOPMALUU H



WUTIOCTPUPOBATH PelllaeMble 3a/1a4ll HECIIOKHBIMU CXeMaMu, AarpaMMaMHu, IpyruMu gopmamu rpaduku U
AX KOMOMHAILIUSAMIU;

YMEHHE UCIOJB30BaTh U aHAJIM3UPOBATh B MpolEcce y4eOHONW M MCCIIEOBATEIbCKON NesSTeIbHOCTH
WH(OPMALIMIO O BIMSHUHM TPOMBINIICHHOCTH, CEIBCKOTO XO3SICTBA M TPAHCIOPTa HA COCTOSIHHE
OKpY>Karolle MpUPOTHON Cpebl.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

YMEHUS 3a/1aBaTh BOIPOCHI (B X0J€ auanora U (WIn) TUCKYCCHUH) IO CYHIECTBY 0OCYKIaeMOU TEMBI,
(GbopMynMpOBaTh CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKEHHOH 3a/1auu;

YMEHHSI TPEICTaBISITh IIOJYyYEHHBIE pE3yNbTaThbl I103HABATEIbHOM JEATEIBHOCTH B YCTHBIX U
IUCbMEHHBIX TEKCTaX; JeNaTh IMPE3EHTALUI0 PEe3yJbTaTOB BBIMOJHEHUS XHUMHYECKOIO H3KCIIEPUMEHTa
(;1rabopaTOpHOTrO OIBITa, Ta00PATOPHOM pabOTHI MO HCCIETOBAHNIO CBOMCTB BEILIECTB, YUCOHOTO MPOEKTA);

YMEHHUsl y4yeOHOro COTPYJHHYECTBA CO CBEpCTHMKAMHM B COBMECTHOW IIO3HABAaTEIBHOM U
HCCIICIOBATEILCKONW JIEATENPHOCTH TPU PELICHUH BO3HUKAIOUIMX MpoOJeM Ha OCHOBE yuéTa OOIIUX
MHTEPECOB U COIIACOBaHMs MO3ULMN (00CYXIeHHsI, 0OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHALMS
COBMECTHBIX JICHCTBUIL, OTIpE/IeIeHne KPUTEPUEB 110 OLIEHKE Ka4eCTBa BHIIIOJTHEHHOW PaOOTHI U IpyTHE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHble AelicTBUA:

YMEHHE CaMOCTOSTENBHO ONPEACHATh UENH  JCSATEIBHOCTH, IUIAHUPOBAaTh, OCYLIECTBIATS,
KOHTPOJIMPOBATh M NpPU HEOOXOIMMOCTH KOPPEKTHPOBAaTh CBOIO JESTEIBHOCTH, BBIOMpATh Hambolee
3¢ deKTUBHBIE CIIOCOOBI PELICHUs] YYEOHBIX M MO3HABATEJbHBIX 3a/1a4, CaMOCTOSTEIBHO COCTaBIATH HIIU
KOPPEKTUPOBATh MPEJIOKEHHBI AJTOPUTM ACUCTBUN IIPU BBIIOJHEHUM 3aJaHUM C YYETOM IOIy4YEHUs
HOBBIX 3HAaHMH 00 M3yyaeMbIX OOBEKTAaX — BELIECTBAX M PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO
pe3yibTaTa 3asBJICHHOM LEIM, YMEHHE HCIOJIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI, MpeE/laracMble B
YCIIOBUY 3aJaHUMH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHHIO 00S3aTENLHOTO COJEP>KaHUs, YCTaHOBJICHHOTO
naHHOM (denepanibHOM pabodeil MPOrpaMMoOid, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHBIE 3HAHMUS,
YMEHHUS M COCOOBI AeHCTBHM, criennduueckue uis mpeaMeTHON 00IacTu «XUMUsS», BUABI ACSITEIbHOCTH
M0 TOJYYEHUI0O HOBOTO 3HAHHS, €ro WHTEPIPETalUH, MPEeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K xonmy oOyueHus B 8 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0A30BOM YpOBHE JOJKHBI OTpa)arTb
c(hOpPMHUPOBAHHOCTH Y O0yUAIOIINXCS YMEHHI:
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSTHH: aTOM, MOJIEKYJIda, XUMUYECKUN 3JIEMEHT, MPOCTOE
BEIIECTBO, CJIOHOE BEIIECTBO, CMECh (OJHOpPOJIHAs W HEOJHOPOJAHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAS
aTOMHAasi M MOJICKYJISIpHAsh Macca, KOJIMYECTBO BEMIECTBA, MOJIb, MOJSpPHAs Macca, MaccoBas JOJIs
XUMHUYECKOTO OJJIEMEHTa B COCAMHEHHH, MOISAPHBIA OO0BEM, OKCHJA, KHUCIOTa, OCHOBAHHE, COJIIb,
AIEKTPOOTPHUIIATENILHOCTD, CTETIEHh OKUCIICHUS, XUMHYECKasi peakiys, KiacCupuKaIus peakifii: peakiuu
COCIMHEHUS, PEaKIUN Pa3JI0XKEHUS, PEaKIUU 3aMEIIEHUs, PeaKIMu OOMEHa, 9K30- U JHIOTEPMHUYECKHE
peakiuu, TerioBoi 3P heKT peakiuu, siApo aToMa, dJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, paauycC
aToMa, XUMUYECKasl CBSI3b, MOJISIPHAs U HEMOJISIpHAsE KOBAJICHTHASI CBSI3b, HOHHAS CBSI3b, MOH, KATHUOH, aHUOH,
pacTBOp, MaccoBasi 101 BellecTBa (IIPOLIEHTHASI KOHIICHTPAIIHS) B pPaCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHUUYECKUX MOHATUH U NPUMEHSTh 3TU MOHATHS MIPU ONUCAHUU
BEILIECTB U UX IIPEBPAILCHHI;

UCIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIUKY JJISi COCTaBJICHUSI ()OpPMYIN BEIIECTB UM YPAaBHEHHH XHMHUYECKUX
peakumii;

OTIPE/ICTISATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHHSIX, CTENIEHb OKHCICHUS SJIEMEHTOB B
OMHAPHBIX COCTMHEHUSX, IPUHAITICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COSAMHEHHUH 1Mo (hopmyiam,
BHJI XUMUYECKOM CBA3M (KOBAJIEHTHAs! U MOHHAs) B HEOPTAaHMYECKUX COCTUHEHUSX;

packpsiBaTh cMmbici Ilepuonnueckoro 3axkona J[. WM. MenneneeBa: JIeMOHCTpUPOBaTh ITOHUMaHUE
MEePUOINYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKMX SJEMEHTOB OT WX moJjioxkeHus B llepuomnueckoi
CUCTEME, 3aKOHOB COXPAaHEHHUS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSPHOIO YYEHUS,
3aKOHa ABOTaapo;



ONKCHIBATh M XapaKTepu3oBaTh TabiuuHyto (opmy Ilepuonnyeckoil cUCTEMbl XMMHYECKHUX 3JIEMEHTOB:
pasnuyath MOHATUS «TJIaBHAs moArpynmna (A-rpynmna)» u «nobouHas noarpymmna (b-rpymma)», manbie u
00JbIIKME MEPUOIbI, COOTHOCUTH 0003Ha4YeHMsI, KOTOpble UMeroTcsi B Tabnune «llepuoguueckas cucrema
xuMmudeckux oanemeHtoB /. W. MenpgeneeBay ¢ YHCIOBBIMH XapaKTEPHCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX D3JIEMEHTOB (COCTaB M 3apsAl sjapa, oOllee YuCiIO 3JIEKTPOHOB M pacHpelesieHHe HX M0
AJIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIUPOBATH XUMUUYECKHE JIEMEHThI, HEOPraHMYECKHUE BEIECTBA, XUMUYECKUE PEAKINH (110 YUCTY U
COCTaBY Y4acTBYIOIIUX B PEaKIIUU BEIIECTB, MO TEIIOBOMY 3 deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPKAAS
OIMCaHKUEe IPUMEPAMHU MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHIA;
MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX KAayeCTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKaHU XUMUYECKUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO
aJIeMeHTa 1o (GOopMylie COCIMHEHHUS, MACCOBYIO OO BEIIECTBAa B PACTBOPE, MPOBOAUTH PACUETHI IO
YPaBHEHHUIO XUMUYECKOW peaKIuu;

MPUMEHSTh OCHOBHBIE OTEPAIIUN MBICIUTEIBHON JAEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE, 000011IeHNE,
CHUCTEMAaTH3alIHIO, KIACCH(PUKAIUIO, BHISBICHUE TPUUNHHO-CIICACTBEHHBIX CBSI3€H — JIJISl U3YYECHHSI CBOMCTB
BEIIECTB M XMMHUYECKHX pPEaKIUil, eCTeCTBEHHO-HAYYHbIE METOMABI MMO3HAHH — HAOIII0JICHUE, H3MEPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIICHHBIH );

ClIeZIOBaTh TMpaBWJIaM TIOJB30BAHUS XMMHUYECKOH IMOCYHOH M J1aOOpaTOpHBIM OOOPYIOBAaHUEM, a TaKXKe
MpaBWJiaM OOpaIleHUs] ¢ BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH IO BBITIOJHEHHIO JTAOOPATOPHBIX
XUMHYECKHUX OIBITOB IO IOJIYYCHHUIO W COOMPAHHIO Ta3000pa3HBIX BEIISCTB (BOIOpPOJA M KHCIOPOA),
MIPUTOTOBIICHUIO PACTBOPOB C OMPEIEIEHHON MacCOBOW J10JIel pacTBOPEHHOTO BEUIECTBA, IMIIAHUPOBATH U
MPOBOJIUTh XUMHUYECKHE SKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB IIEIIOUEH M KHCIOT C ITOMOUIBIO
WHIUKATOPOB (JakMyc, ¢heHondraaert, MEeTUIOPAHK U IPYTHE).

K xonmy oOyueHus B 9 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE JOJKHBI OTPaXkaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTNUXCS YMCHHIA:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUN: XUMHUUECKUN JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH,
AQHUOH, TIPOCTOE BEIIECTBO, CJOXXKHOE BEIIECTBO, BaJIEHTHOCTh, JJIEKTPOOTPHUIATEIHHOCTh, CTEIEHBb
OKUCJICHUS, XUMUYECKasl PEaKIIHsl, XUMUIECKasl CBSA3b, TETUIOBOM (D (PEeKT peakinu, MOJib, MOJISIPHBIA 00BEM,
pPacTBOp, IJIEKTPOJUTHI, HEIIEKTPOIHTHI, IICKTPOIUTHUYECKAsT IUCCOIMAIINS, PEaKIMd HOHHOTO0 OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBeCHE, OOpaTUMble W HEOOpaTUMbIE pEaKIUu, OKHUCIUTEIhHO-
BOCCTAHOBUTEJBHBIE PEAKIIUU, OKUCIUTETh, BOCCTAHOBUTENh, OKUCIIEHHE U BOCCTAHOBIICHHUE, AJIJIOTPOIIHS,
amM(pOTepHOCTh, XUMHUYECKasi CBSI3b (KOBaJIEHTHAs, MOHHAs, METAJIMYecKas), KpUCTajlInyecKass peméTka,
KOpPPO3Usl METaJUIOB, CIUIABBI, CKOPOCTh XWMHMUYECKOW PpEaKIMH, MPENeTbHO JOMYyCTHUMAash KOHIICHTPAIUS
[TJIK BemecTBa;
WJUTFOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XUMHUYECKUX MOHSATUN M IPUMEHSTH 3TU TIOHITHS MPU OMKUCAHUU
BEILIECTB U UX NPEBPAILCHHUI;
WCIIOJIh30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHUs (OPMYJ BEIIECTB M YpaBHEHUN XUMHUYECKHX
peakuumii;
OTIPEIEATh BAJICHTHOCTh M CTENEHb OKUCJICHUS XWMHUYECKHX JJIEMEHTOB B COCIMHEHHSX Pa3IUYHOTO
cocTaBa, MPUHAANEKHOCTh BEHIECTB K OINPEeAeNEHHOMY KIAcCy COEQUHEHWH 1o ¢opMynam, BHUT
XUMHUYECKON CBSI3U (KOBaJIeHTHAs, MOHHAs, METaJUIMUECKas) B HEOPTaHUYECKUX COCAMHEHUSX, 3apsij MOHA
Mo XMMHYECKOH (opmMyIe, XapakTep cpeibl B BOJHBIX pPACTBOPaX HEOPTaHMUYECKUX COCIWHEHUH, THII
KPUCTAJUTMYECKON pEemETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMbicn Ilepuogunueckoro 3akona J[. M. MeHnneneeBa U J€MOHCTPUPOBATH €ro MOHUMAHHE:
OMHCHIBATh M XapakTepU30BaTh TabnuuHyio (opmy I[leproamdeckoil cHCTEMBl XUMHUYECKHUX JJIEMEHTOB:
pa3nuyaTth MOHATHS «TJIaBHas moArpymnmna (A-rpymma)» u «mobounas noarpymnmna (b-rpynma)», manbie u
OOJBIIIME TIEPUOMBI, COOTHOCUTH OOO3HAYEHHS, KOTOpPHIE HWMEIOTCS B IEPUOAMYECKON Tabmuie, ¢
YHCIOBBIMUA XapPaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sijpa, olriee
YHCIIO DJIEKTPOHOB M PACHPENICICHHE UX IO AJIEKTPOHHBIM CIIOSM), OOBSCHATH OOIIKE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB AJIEMEHTOB M WX COCAMHEHHH B Mpeaesiax MaJlbIX NMEPHOJ0B M TJIABHBIX MOATPYII C
y4€TOM CTPOEHHUS X aTOMOB;



KJ1accu(UIUpPOBaTh XUMUUYECKUE 3JIEMEHTBI, HEOPraHUUYECKHE BELIECTBA, XMMUYECKHE PeaKIUu (110 YUCITY U
COCTaBY YYaCTBYIOIIUX B PEAKLIUU BEUIECTB, MO TEMJIOBOMY 3()(EKTy, M0 U3MEHEHHIO CTETIEHEH OKHCICHHS
XUMHUYECKHX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOLIME W CHenU(UIECKHEe XMMUYECKHE CBOWCTBA MPOCTBIX U CIIOKHBIX
BELIECCTB, MOATBEPXKAAs ONUCAHHE NMPUMEPAMU MOJIEKYJIAPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XMMHYECKUX PEAKIIUM;

COCTaBJIATh YPABHEHMS DJICKTPOIMTHYECKOM JOUCCOLMALUU KHUCIIOT, IIEJIOYEed U COJEH, IIOJHBIE U
COKpalléHHBIE YpaBHEHHsI peakuuié MOHHOTO OOMEHa, YypaBHEHHS peakiuil, MOATBEP)KIAIOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUMU  IIOCPEACTBOM  COCTAaBJICHUS
3JIEKTPOHHOIO OajaHca 3TUX PEAKIMMT;

IIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHMS, BO3MOXKHOCTH IIPOTEKAHMS
XMMHMYECKHX IPEBPAICHUN B PA3JIMUHBIX YCIOBHSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO JOJII0 XUMHUUYECKOIO
JIeMeHTa 10 (GopMylie COEIUHEHHUS, MACCOBYIO JOJI0 BEIIECTBA B PAacTBOPE, MPOBOAMUTH PACUYETHI IO
YPABHEHUIO XUMHUYECKOU peaklvi;

coOyroIaTh MpaBUiIa IOJIb30BAHUS XMMHYECKOH NHOoCyqod M J1abopaToOpHBIM 00OpYIOBaHHMEM, a TaKxkKe
npaBujia OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHSMH IO BBIOJHEHHIO JIAOOPATOPHBIX
XMMHUYECKHX OIBITOB I10 MOJYYECHHUIO U COOUPAHUIO ra3000pa3HbIX BEIECTB (AaMMHAKa U YIIIEKUCIIOTO ra3a);
IIPOBOJUTH PEAKLUH, MOATBEPKAAIONIME KadeCTBEHHBIM COCTaB pa3JIMYHBIX BELIECTB: pPACIIO3HABATh
OIBITHBIM ITyTEM XJOPUJI-, OpOMHUI-, HOIUA-, KapOoHaT-, GpochaT-, CHIIMKaAT-, CylIb(ar-, THAPOKCUI-UOHBI,
KaTUOHBI aMMOHUS M MOHBI U3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX PaCTBOPaX HEOPraHUYECKUX
BELIECTB;

IIPUMEHSITh OCHOBHBIE OIlE€PaLlMK MBICIUTENbHON AEATEIbHOCTH — AHAJIU3 U CUHTE3, CpaBHEHHUE, 000011IeHuE,
CUCTEMATU3alMI0, BBIABICHUE INPUYUHHO-CIEACTBEHHBIX CBA3€H — I M3yYEHUS CBOWCTB BELIECTB U
XUMHUYECKUX pEeakUui, eCTECTBEHHO-HAayyHble METOJbl IIO3HAHUS — HaONIOJEHHE, W3MEPEHUE,
MO/JICJINPOBAHUE, IKCIIEPUMEHT (peasibHbI U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

Ne HaumeHnoBanue pa3aenoB v TeM IPOrpaMMBbI

KomngectBo yacos

DnekTpoHHbIE (IU(PPOBHIE)

Beero |  KoHnTpoibHbIE IIpakTrueckue o0pazoBaTeIbHBIE PECYPChI
paboThl paboTHI
Pa3nen 1.IlepBoHayajibHble XHMHYECKHE TIOHATHSA
1.1 | Xumus — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 2 bu6nuoreka [IOK
NPaKTUYECKOHN IEATEILHOCTH YEeIOBEKA https://m.edsoo.ru/7f41837c
1.2 | BemiecTBa 1 XUMHUYECKUE PEAKIHH 15 1 bubmumoreka [IOK
https://m.edso00.ru/7f41837c
HWToro no pazneny 20
Paznen 2.Bakneiiime npeacTaBuTe M HEOPraHMYeCKUX BElECTB
2.1 | Bozayx. Kucnopoa. Ionsitie 06 okcumax 6 bubmmoreka [IOK
https://m.edso00.ru/7f41837c
2.2 | Bogopoa.IlonaTne o KUCIOTax U COISAX 8 1 bubnnorexka HOK
https://m.edso00.ru/7f41837c
2.3 | Bona. PactBopsl. [TonsiTHE 00 OCHOBaHHUAX 5 1 1 bu6nuoreka [IOK
https://m.edso00.ru/7f41837c
2.4 | OCHOBHBIC KJIACChl HEOPTAHMYECKUX COCTUHEHUN 11 1 1 bu6nmoreka [IOK
https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Paznen 3.11epuoauyeckuii 3akon u [lepuoagnyeckasi cucrema xumnueckux 3jiemMeHToB JI. U. MenneneeBa. CTpoenne aToMOB. XMMHY€ECKAS CBA3b.

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PECAKIIMH

3.1 | [lepuoanyeckwmii 3akoH u [lepnomuueckas cucrema 7 bubnmnorexka [HOK
xumu4eckux 3nementoB [1. . MenneneeBa. CtpoeHue https://m.edso0.ru/7f41837¢c
aToma

3.2 | Xumnueckas cBs3b. OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHHBIC 8 1 bubnuoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c

Hroro no pasneny 15 bubmumoreka [JOK

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

PesepBHOE BpeMs 3 bu6mmoreka [JOK

https://m.edso0.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 S
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9 KJIACC

No

HaumenoBanue pa3zienoB U TeM MpOrpaMMbl

KonnuectBo yacos

DnexTpoHHBIE (LIUPPOBBIE)

Bceero KonTtponbHbie [IpakTrueckue 00pa3zoBaTelIbHbBIE PECYPCHI
paboThI paboTHI
Pa3znesn 1.BemecTBO U XUMHYECKHE PeaKkUNU
1.1 | IToBTOpeHue u yriyOaeHre 3HAaHUI OCHOBHBIX Pa3J/IeiioB 5 1 bubnmoreka [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX peaKlui 4 bubnnoreka [IOK
https://m.edsoo.ru/7f41a636
1.3 | DaexTponuTHYECcKas TUCCONManusl. XUMHUECKNAE PEaKIUU B 8 1 1 bubnmoreka [JOK
pacTBopax https://m.edsoo.ru/7f41a636
Uroro no pazueny 17
Paznen 2.HemeTa/uibl M MIX COeTUHEHHUS
2.1 | O0mas xapakTepuCTUKAa XUMHUYECKUX 3J1eMeHTOB VIIA- 4 1 bubnuorexa IIOK
rpymisl. ['anoreHs https://m.edsoo.ru/7f41a636
2.2 | O0mas xapakTepuCcTUKa XUMUYECKHX 3J1eMEeHTOB VIA- 6 bubnuorexa IIOK
rpymmsl. Cepa u e€ coeTMHeHUs https://m.edsoo.ru/7f41a636
2.3 | O0mas xapakTepruCcTUKa XUMHUYECKHUX 3JIEMEHTOB VA - 7 1 bubnmnoreka [JOK
rpymibl. A30T, pocdhop U UX CoeUHEHHS https://m.edsoo.ru/7f41a636
2.4 | O0mas xapakTepuCcTUKa XUMUYECKHUX 371eMeHTOB [VA- 8 1 2 bubnuorexa IIOK
rpymniibl. YTIIepo/i i KpeMHUI U UX COCTMHCHUSI https://m.edsoo.ru/7f41a636
Wroro mo pazneny 25
Pasnes 3.MeTasjibl M X COeIMHEHHSA
3.1 | O0wre cBOMCTBA METAIIIIOB 4 bubnunoreka IIOK
https://m.edsoo.ru/7f41a636
3.2 | Baxueiime MeTaibl U UX COEAUHEHUSA 16 1 2 bubnunoreka IIOK
https://m.edsoo.ru/7f41a636
Wtoro mo pazneny 20
Paznen 4. Xumusi M oKpy:Kkamomas cpeaa
4.1 | BemecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmuoreka [IOK
https://m.edsoo.ru/7f41a636
Wtoro no pazneny 3
PesepBHOE Bpemst 3 bu6moTtexa [JOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
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ITOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosnmuectBo yacoB
Ne Tema ypoka Kontponensie | IIpaktnueckue Hara DTIEKTPOHHBIC IH(POBbIE
Bcero HU3yYCHUS o0pa3oBaTenbHBIC PECYPCHI
paboTHI paboTHI
1 [Ipenmer xumuu. Ponp XuMuu B )KU3HU YelloBeKa. Tena u 1 3.09 bubmuoreka [JOK
BEIIIECCTBA ' https://m.edsoo.ru/ff0d210c
2 | ITousatue o0 MeToax MO3HAHUSA B XUMUHA 1 5.09 h ttpsl:;/I//Ir?lJ.Ig(Ij(;??quf%ISZ 276
)
e s | 1 oo | BimoraLOK
https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYuctele BemecTBa U cMecu. CriocoObl pa3zeneHus 1 12.09 bubnnorexa [HOK
cMeceit ' https://m.edsoo.ru/ff0d26ca
5 [IpaxTuueckas padora Ne 2 «Paznenenue cmeceil (Ha 1 17.09 bubnnorexa [HOK
pUMEPE OYUCTKH ITOBAPECHHOMN COJIN)» ' https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 | Atom i MoseKyIILI . 19.09 https://m.edsoo.ru%deZaGc
7 XUMHUYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XUMUYECKHUX 1 24,09 bubnnorexa [HOK
DJIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
8 | IIpocThie U CIOXKHBIC BENIECTBA 1 26.09 h ttps];)/I;IrgJ.IgI dOSToeoIferluIﬁ‘%%ZaGC
9 | ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 1.10 h ttps}:al?rgzljz;ecf?uﬁ%lé 450
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYECKAs bubmuorexa [JOK
10 1 3.10
dbopmyrna. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCHUTENbHAS 1 8.10 bubnmnorexa [JOK
MOJICKYJISIpHAs] Macca ' https://m.edsoo.ru/ff0d323c
bu6mmoreka [JOK
12 | MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTA B COSAMHECHUH 1 10.10 hitps://m.eds00.ru/f0d350¢
13 | KonnuectBo BemectBa. Moinb. MomnsipHast Macca 1 15.10 h ttps}:slj/lrgfézgzlf?uﬂfo(ﬁ&(% 0
14 du3nueckue U XUuMHUUYECKHUE SIBICHUA. XUMUYECKas 1 1710 bu6mmoreka [JOK
peaKiust ' https://m.edsoo.ru/ff0d37fa
15 | Ilpu3HaKu U yCIOBUS IPOTEKAHUS XUMUUECKUX pPEaKIui 1 22.10 Bubmorexa ITOK
https://m.edsoo.ru/ff0d3al16
16 | 3aKOH COXpaHEHHS MACChI BENECTB. XMMHUICCKUE 1 24.10 bubmuorexa [JOK
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ypaBHEHHUS

https://m.edsoo.ru/ff0d3b88

Brruncnenus KOJIMYCCTBA, MaCChl BEIICCTBA I10

bubmuoreka [JOK

17 ypaBHEHUAM XMMHUYECKUX PEAKIUil 5.11 https://m.edso0.ru/ff0d5708
18 Knaccuukanums XuMu4ecKkux peakuuii (CoeTnHeHHs, 711 bubmumoreka [IOK
pasIoKeHus, 3aMelIeHUs, 0OMeHa) ' https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — yU€HBI-3HIIUKIIONEIUCT. 1211 bu6mmoreka [IOK
OO0o01IeHHe ¥ cUCTeMaTU3alHs 3HAaHUN ' https://m.edsoo.ru/ff0d40c4
20 Kontponbnas padora Nel o teme «Bemectsa u 1411 bubmuorexa [JOK
XMMHUYECKHE PEaKIHM» ' https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMmechb razos. CoctaB Bo3ayxa. Kuciopon — 19.11 bu6mmoreka [IOK
3JIEMEHT U MpocToe BernectBo. O30H ' https://m.edsoo.ru/ff0d448e
29 duznyeckue U XMMHUYECKHE CBOICTBA KUCIOpOAa 2111 bubnnoreka [JOK
(peakiiu okucieHus, ropenue). [lonstre 00 okcuaax ' https://m.edsoo.ru/ff0d4614
23 Crioco0sl motyueHus: KUCI0po/ia B JIaDopaTOpUH U 26.11 bubnnoreka [JOK
npoMblinuieHHOCTH. [IpuMeHeHne kucmopoaa ' https://m.edsoo.ru/ff0d497a
o | ool e el e, o B
’ https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLIUIX
o5 TorumBo (HedTh, yroiabs U MeTaH). 3arps3HeHNE BO3/1yXa, 312 bubnnorexa [HOK
CIIOCOOBI €T0 MPEIOTBPAIICHUS ' https://m.edsoo.ru/ff0d4c4a
26 ITpakTryeckas pabora Ne 3 o teme «Ilosnyuenue u 512 bubnuoreka [IOK
coOupaHue KHCIOPOIa, H3yUEHHE €r0 CBOMCTBY ' https://m.edsoo.ru/ff0d4ae2
27 Bonopon — anemeHT u npocroe BeuectBo. Haxoxnenue 10.12 bu6mmoreka [JOK
B IIPUPOJIC ' https://m.edsoo.ru/ff0d4dd0
o8 dusnueckre U XUMHYECKUE CBOWCTBA BOJOPOIA. 1212 bubnuoreka [IOK
[TpumeHeHne BO0poIa ' https://m.edsoo.ru/ff0d4dd0
29 | CriocoOsI moy4eHus BOAOPO/a B IabopaTOpuu 17.12 h ttpss?rgipggecf?uﬁ%lé\% 0d2
30 [TpakTuyeckas padora Ne 4 o teme «Ilonyuenue u 19.12 bubnuorexa [IOK
coOupaH#e BOJIOPO/Ia, M3yUEHUE €r0 CBOWCTBY ' https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
31 | [ToHsiTHE O KUCIIOTAaX U COJSIX 24.12 https://m.edsoo.ru/fOd4f42
. N bubmuotexa [JOK
32 | Monsipablit 00BEM razoB. 3akoH ABorajapo 26.12 https://m.edsoo.ru/ffod542e
Breraucnenns 00pEMa, KOJIMUeCTBa BEIIeCTBA T'a3a 1O €ro bu6mmoreka [IOK
33 " 14.01
M3BECTHOMY KOJIMUYECTBY BEIIECTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 | BeranciaeHus 00bEMOB Ta30B 10 YPaBHEHUIO PEAKITHH Ha 16.01 bubmuorexa [JOK
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OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUN ra30B

https://m.edsoo.ru/ff0d5708

. bubnmoreka [JOK
21.01
35 | ®dusnyecKkue U XUMUIECKHE CBOMCTBA BOIBI 0 https://m.eds0o.ru/ff0d587a
. bubnmoreka [JOK
23.01
36 | CocraB ocHoBaHwmii. [ToHsATHE 00 HHIUKATOPAX 3.0 https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBoputens. HacbieHHbIe 1 HEHACKIIIICHHBIE 28,01 bu6mmoreka [IOK
pacTBOpbl. MaccoBast /10J1s1 BEIIECTBA B PACTBOPE ' https://m.edsoo.ru/ff0d5b40
3| Erermman o Jo o o dlpmroossce B T
P PO pea s ' https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padorta Ne2 no teme «Kucnopoz. Bogopon. 4.0 bubnnorexa [HOK
Bona» ' https://m.edsoo.ru/ff0d6342
bu6mmoreka [IOK
: .02
40 | Okcuubl: cocTaB, KiraccuGUKaIys, HOMCHKIATypa 6.0 https://m.edsoo.ru/ff0d664e
a1 [Tonyyenue n XMMHUYECKHE CBOMCTBA KUCIOTHBIX, 11.02 bubnnorexa [HOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB ' https://m.edsoo.ru/ff0d664e
bu6mmoreka [IOK
: 13.02
42 | OcHOBaHHS: COCTaB, KJIACCHU(HUKAIH, HOMEHKIATypa 3.0 https://m.edsoo.ru/ff0d67ca
. . bubnuorexa [JOK
18.02
43 | IlonydyeHne 1 XUMUYECKHE CBOWCTBA OCHOBAHUI 8.0 hitps://m.edsoo.ru/ffod67ca
bu6mmoreka [JOK
: 20.02
44 | KucnoTsl: cOCTaB, KiIaccudUKaIus, HOMEHKIATypa hitps://m.edsoo.ru/ff0dfee?
. bubmuorexa [JOK
25.02
45 | [NonydyeHne u XUMHUYECKUE CBOMCTBA KUCIIOT hitps://m.edsoo.ru/ff0dfee?
16 Conu (cpeqHue): HOMEHKIATYpa, CIOCOOBI MOTy4YeHUS, 27 02 bubnnoreka [JOK
XMUMHUYECKHE CBOWCTBA ' https://m.edsoo.ru/00ad9474
47 I'eneTnyeckas CBSI3b MEXKAY KJacCaMHU HEOPTaHHMUYECKHUX 4.03 bubnmnorexa [JOK
COCTMHEHHI ' https://m.edsoo.ru/00ad9b7c
48 ipciflilq;ecﬁxnifgiig ga?l' 506 T::/I{Z iOCHOBHHe KJIaCChI 6.03 bubnmorexa LIOK
P AT ' https://m.edsoo.ru/00ad9a50
HEOPTaHMYECKUX COCAMHEHUI»
. bubnuorexa [JOK
11.
49 | O6oOuIeHNE M CUCTeMAaTH3aIMsl 3HAHUH 03 httos://m.edsoo.ru/00adach?
Konrtponsnas padora Ne3 o treme "OCHOBHBIE KI1acCh bubnuorexa [IOK
50 o 13.03
HEOPTaHMYECKUX COCTMHEHHIH https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKY KIACCHPUKAITUU XUMUYECKUX 18.03 bubnmnoreka [JOK

anemenToB. IlorsaTue o rpynmnax CXOJHbIX 3JICMCHTOB

https://m.edso0.ru/00ad9ffa
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[Tepuonnueckuii 3akoH u [leprnoanyeckas cucrema

bu6mmoreka [IOK

20.03
52 xumudeckux 3aementoB J1. M. Menneneena https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
53 | Iepuonet, rpynmb, noarpymme! 104 https://m.edsoo.ru/00ada52c
bu6mmoreka [JOK
3.04
54 | Ctpoenne aromoB. CocTaB aTOMHBIX siziep. M30Torbl hitps://m.eds00.ru/00ada342
55 CrtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 8.04 bubnmoreka [JOK
ITepuomnueckoii cuctemsl J[. . Menaencesa ' https://m.edsoo.ru/00adabbc
XapakTepucTUKa XUMUIECKOTO DJIEMEHTA TI0 €ro
nojoxxeHuto B [lepuoauyeckoii cucreme /. H. Buborexa [IOK
56 | MenneneeBa. 3Hauenue [leproaraeckoro 3akoHa s 10.04 i
https://m.edsoo.ru/00ada824
pa3BuTHUA HayKu U npaktuku. [{. . MenneneeB —
YVYEHBIN, TeJaror U rpak IaHuH
bubmuorexa [JOK
57 | KoBaneHTHas HeNoJIApHasi XUMUYECKasi CBA3b 15.04 https://m.eds0o.ru/00adag6e
| S v e N T ——
TPOOTPHIL ' https://m.edsoo.ru/00adaab8
2JICMEHTOB
bu6mmoreka [IOK
22.04
59 | Monnas xumurieckas cBash 0 https://m.edsoo.ru/00adac34
. bubnuotexa [JOK
24.04
60 | Beepoccuiickas mpoBepouHasi paborta 0 httos://m.edso0.ru/00adac34
bu6mmoreka [IOK
29.04
61 | Crenenn owncrenus 90 https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
- 6.05
62 | OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUU hitps://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
13.05
63 | OKHCIUTEIN U BOCCTAHOBHUTEIIN hitps://m.edsoo.ru/00adae28
64 Konrtponsnas padora Ne4 o teme «CTpoeHue atoma. 15.05 bubnuoreka [IOK
XUMHYECKas CBSI3bY ' https://m.edsoo.ru/00adb076
65 O060061IeHre U cuCcTeMaTU3allvs 3HaHUN TI0 KYpPCY XUMHH 20.05 bubmuorexa [JOK
3a 8 KJacc. ' https://m.edsoo.ru/00adb076
bu6nmoreka [JOK
22.05
66 | Hrorosas kontposbHas padora https://m.edsoo.ru/00adb486
N N bubmuorexa [JOK
27.05
67 | AHanu3 UTOrOBOM KOHTPOJIbHOM paboThI hitps:/m.eds00.ru/00adb486
68 | IloBTOpEeHHE N3YYEHHOTO 29.05 bubmuoreka [IOK
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https://m.edsoo.ru/00adb486

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
9 KVIACC
No Romectso wacos Hara DNeKTpOHHBIC IUPPOBHIE
- Tema ypoxka Kontponbusie | IIpaktuueckue
/1 Bcero U3Y4EHHUS o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
1 [Tepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 3.09 but6mmoreka [JOK
xumudeckux 3aementoB J1. M. MenjeneeBa ' https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX 1 3.09 bubnuoteka [JOK
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB ' https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX 1 10.09 bubnnoreka [JOK
BEIIECTB ' https://m.edsoo.ru/00adb7e?2
4 Bubl XuMU4eCcKo#l CBS3M U TUIIBI KPUCTATUIMYECKUX 1 10.09 bubnnoreka [JOK
peméTok ' https://m.edsoo.ru/00adbac6
o
5 | yraynemme snan oaromms passenon ypen s | 1 1709 Butmrorexa LIOK
https://m.edso0.ru/00ae1886
KJIaccay
6 Knaccudukanms XuMHUeCKUX pEaKIfi 1Mo 1 17.09 bu6nmorexa LIOK
pa3IMYHBIM MPU3HAKAM ' https://m.edsoo.ru/00adbch0
v IToHsATHE O CKOPOCTU XMMHYECKOU pEaKIUH. 1 24.09 bubmuoreka [IOK
[ToHsITHE O TOMOTEHHBIX U TETEPOrCHHBIX PEAKITHSIX ' https://m.edsoo.ru/00adbe9a
| smmonne na cxapocts navmecror peainnn | 1 24,00 Butimorexa LIOK
https://m.edsoo.ru/00adc28c
MOJIOKEHNE XMMUYECKOTO PABHOBECUS
9 | OkuCIUTETHHO-BOCCTAHOBUTEIIBHBIC PEAKIINN 1 1.10 hﬂpssﬁgzig;Zii;égggcade
10 Teopus anekTponuTHueckoi aucconuaniu. CUibHbIe 1 110 bubmuoreka [JOK
U cy1abble AJIEKTPOJIHUTEHI ' https://m.edsoo.ru/00adcd68
11 | UonHble ypaBHEHUS PEAKITANA 1 8.10 h ttm};ﬁﬂ?ﬁﬁggﬁt}ég{; 4448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE
12 | mpencraBieHuit 00 ANMEKTPOITUTHICCKOM 1 8.10 bubmorexa [TOK
https://m.edsoo.ru/00add5d8
JUCCOLIMAIIIU
XHAMHYECKHUE CBOMCTBA COJIEH B CBETE
13 | mpeacraBnenuit 06 ANEKTPOIUTHIECKOM 1 15.10 bubmorexa IOK

IUCCOLIMAIIAN

https://m.edsoo.ru/00add8b2
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but6mmoreka [IOK

14 | O000mEeHne U cucTeEMaTH3alia 3SHAHUHA 15.10 https://m.eds00.ru/00addad4
15 ffggg();) H(I))J}II;}TIHPI?SJCIZT;N&;?CSS lelezllvl eI/ISI XuMHUecKue 22.10 Enbmrorexa LIOK
p A 1AL ' https://m.edsoo.ru/00addd12
peaxiuu B pacTBOPaX»
. bubnnorexa [{OK
16 | [lonsTHE O TUAPOIH3E CONCH 22.10 https://m.edso0.ru/00addbfa
[TpakTrueckas padota Ne 1. «Pemenue bubnuotexa [JOK
17 5.11
IKCIIEPUMEHTAILHBIX 33134 https://m.edsoo.ru/00addecO
OO01ast xapakTepUCTUKA raJloreHOB. XMMHUYECKHe
18 CBOICTBA Ha MpUMeEpe XJopa. XIOPOBOAOPOI. 511 bubmmoreka [JOK
CosiHast KMCIIOTa, XUMHYECKHE CBOMCTBA, ' https://m.edsoo.ru/00addfe2
I10JIy4YEHUE, IPUMEHEHHE
[Ipaktuueckas pabota Ne 2 o reme «llomydenue bubnnorexa [JOK
19 . . 12.11 .
COJISIHOW KUCIIOTBI, U3YUCHHE €€ CBOMCTBY https://m.edsoo.ru/00ade104
20 Brruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKIIUH, 1211 bubnnorexa [JOK
€CJIM OJIMH U3 PEAareHTOB JIaH B N30BITKE ' https://m.edsoo.ru/00ade348
bubnuoreka [IOK
21 | OGuiast xapakTepucTHKa 311eMeHTOB VIA-Tpymnbl 19.11 https://m.eds00.ru/00ade488
o | T e e P B
py A PHPOJIE. ' https://m.edsoo.ru/00ade64a
CBOMCTBA cepbl
23 CepoBoaopoi, CTpoeHue, PU3NIECKUE U XUMUYECKUE 26.11 bubnuotexa [JOK
CBOWCTBA ' https://m.edsoo.ru/00ade64a
Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE U bubnnorexa [JOK
24 . 26.11
XMMHUYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00ade802
XUMHUYECKUE PeaKIInH, JIekKaIIUe B OCHOBE
MIPOMBIIIJIEHHOTO CII0co0a MoTy4eHUs CEpHON bubnuoreka [JOK
25 . 3.12
KHUCJIOTHl. XUMUYECKOE 3arpsi3HEHNE OKpYKarolen https://m.edsoo.ru/00adea28
CpeJbl COeIMHEHUSIMU CEePhI
Beruncnenue MaccoBOM 1011 BBIXOZA IPOAYKTA bubmuorexa [IOK
26 3.12 .
peaknuu https://m.edsoo.ru/00adec8a
| S e o | Bomoalok
» PacTpoctpe pHpoae, ' https://m.edsoo.ru/00adec8a
XUMHUYECKHE CBOICTBA
28 AMMHaK, ero (U3NIecKrue U XHMHUIECKHNE CBONCTBA, 1012 bubanoreka [JOK

IMOJIYYCHHC U ITPUMCHCHUC

https://m.edsoo.ru/00adeea6
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[TpakTrueckas padota Ne 3 o teme «llomyduenue

but6mmoreka [IOK

17.12
29 aMMHaKa, H3yYCHHE e€ro CBOMCTBY» https://m.edso0.ru/00adf004
30 A3oTHas KUCI0Ta, €€ GU3NIECKHUE U XUMHUYECKUE 17.12 bubnuotexa [JOK
CBOMCTBA ' https://m.edsoo.ru/00adf180
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPATBbHBIX YI0OpeHUH. XUMHUECKOoe bubmmoreka [JOK
31 o 24.12 .
3arps3HEHUE OKPYKAIOIICH Cpeibl COSTUHEHUIMU https://m.edsoo.ru/00adf306
a3ora
s | Soci: Oremn oo (0 n oo R
’ ’ ' https://m.edsoo.ru/00adf518
MOJTyYeHUE
gy | Heromonan oo e e O
YAOOP - 24P pHpoa pedl ' https://m.edsoo.ru/00adf68a
dhocharamu
VYriepoa, pacnpocTpaHeHue B pupojie, Gu3niecKkue bubnuoreka [IOK
34 o 14.01
1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfc20
OKCE/II[I)I yriepoza, ux (u3n4ecKre 1 XuMHUIECKre Bubnmorexa LJOK
35 | cBoiicTBa. DKONIOrHYECKHUE TPOOIIEMBI, CBSI3aHHBIE C 21.01 .
https://m.edsoo.ru/00adfd9c
okcuaoMm yriepona (IV)
. bu6nuorexa [IOK
36 | YrompHas KucCIOTa U €€ CONu 21.01 https://m.edsoo.ru/00adfebe
g | s e 7o e Ty B
I no peatt ' https://m.edsoo.ru/00ae006c
KapOOHAT-MOH
IlepBoHavasbHbIE TOHATUS 00 OPraHUYECKUX bubmuoreka [JOK
38 28.01 )
BEIIeCTBaX KaK O COCTUHEHMIX yriiepo/ia https://m.edsoo.ru/00ae027e
. bubmorexa [IOK
4.02
39 | Kpewnuii u ero coenunenis https://m.edsoo.ru/00ae054e
o | e P T i I
p A ' https://m.edsoo.ru/00ae080a
HEMETAJIJTBl U MX COCTMHEHUS
KonTponbnas padorta Ne3 no teme «BaxHeiine bu6muoreka [JOK
41 11.02
HEMETAJIJIBI U UX COETUHEHUS https://m.edso0.ru/00ae0bf2
OO6mr1ast XapaKTepruCTUKa XUMUUECKUX AJIEMEHTOB —
4o | MeTamios. Mertannndeckast CBsI3b U METaJUTMUECKast 11.02 bubnmnorexa [JOK

KpUcTaJuIM4ecKas pemerka. Gusnyeckne cBONCTBA
METaJUIOB

https://m.edsoo.ru/00ae0e18
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43 XUMHYECKHE CBOMCTBA METAJIJIOB. 18.02 but6mmoreka [IOK
DIEKTPOXUMHUYCCKHUI PsiJi HAPSHKCHUH METaJIJIOB ' https://m.edsoo.ru/00ae103e
40| Buramonenin 0 ypammenumm xcckas peaniai 18.02 bumiorexa LIOK
yp PCAKIHH, ' https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCP)KUT TPUMECH
bubnunoreka LIOK
45 | TloHsATHE O KOPPO3UU METAIIIOB 25.02 https://m.edso0.ru/00ae1156
bu6nmoreka [IOK
46 | llenounnie meranet 25.02 https://m.edso00.ru/00ae1278
bu6nmoreka [IOK
47 | OKkcuabl ¥ THAPOKCUIBI HATPUS U KU 4.03 https://m.eds00.ru/00ae14b2
. . bubmuoreka [{OK
48 | lllemo4yHO3eMENbHBIC METALIBI — KAJIbIUIA U MarHUi 4.03 https://m.eds00.ru/00ae14h2
. bubmuoreka [{OK
49 | Baxuennye coeIUHEHUS KaJIbLIUs 11.03 https://m.edso0.ru/00ae15e8
. bubnuoreka [IOK
50 | O6o0menne 1 cucTeMaTU3aus 3HaHUA 11.03 https://m.edso0.ru/00ae15e8
N N bubnuoreka [IOK
51 | XKécTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHeHUs 18.03 https://m.eds00.ru/00ae1886
ITpakTuyeckas padora Ne 6 mo teme "YKécTkocTh bubmuoreka [IOK
52 N " 18.03 ]
BOJIBI M1 METO/IbI € YCTpaHEHHSI https://m.edso00.ru/00ae1886
N bubmmoteka IIOK
53 | Amoummii 1.04 https://m.edsoo.ru/00aelae8
N bubmmoteka IIOK
54 | AMdoTepHbIe CBOWCTBA OKCHIA U THUIPOKCHUA 1.04 https://m.edso0.ru/00ae1c64
bubmnoreka IIOK
55 | Keneso 8.04 https://m.edsoo.ru/00aelc64
56 Oxcunpl, Tuipokcu sl U conu xkenesa (1) u sxenesa 8.04 bubmuoreka [JOK
() 15.04 https://m.edso0.ru/00ae1d86
. bubnuoteka [JOK
57 | O6001ieHne 1 cucreMaTn3anus 3HaHuH 15.04 https://m.edso0.ru/00ae35e6
I1 °©7.P
58 3Ki?1§)1§§1ﬁ§ﬂisz§iﬁazi Hs T:;: iBa)KHeﬁume 22.04 brbmiorexa LIOK
https://m.edso0.ru/00ae1886
MeTaJUIbl U UX COSIUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUH, Buborexa IOK
59 | eciu ofMH U3 pEareHTOB JIaH B U30BITKE HITH 22.04

COIACPIKUT TPHUMCECH. Br1unciaeHus MaccoBoi 10Iu

https://m.edsoo.ru/00ae3de8
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BBIX0/1a TTPOJIYKTA PEAKIIUH

60 | O0o00wIEHNEe U cucTEMATA3AIHAS 3HAHUI 1 29.04 h ttpS']?/Hn?J(IaIa(s)ggKr?J}([)g;é 1750
61 Konrponsnas padora Ne4 o treme «Bakneiimue 1 29.04 Bu6mumoteka [JOK

METAJUIbI M UX COECIUHECHUS ' https://m.edso00.ru/00ae1886
62 O06001IeHNEe U CUCTEMATU3aIMs 3HAHUH 110 XUMHH 3a 3 ggg bubnuorexa [JOK

Kypc 9 kiacca 13.05 https://m.edso0.ru/00ae1886
63 | UtoroBas KOHTpOJIbHAs paboTa 1 13.05 ht tps%}drg?(lj(;?fu%gge?, 50
64 | AHanu3 UTOTOBOM KOHTPOJIBHON PabOTHI 1 20.05 h ttpsgfrgzpézggK::J%gfi 4270
65 | [loBTOpeHue U3yuyeHHOro MaTepuana 1 20.05 h ttps']?;drr?zpcligggﬁjﬁ)galé 4270

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64
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YYEBHO-METOJANYECKOEOBECITEYEHUEOBPA3OBATEJILHOT O
MPOLIECCA

OBA3SATEJIBHBIEYYEBHBIEMATEPHUAJIBIIJIAYYEHUKA

Xumus8knacc:yueonuk/O.C.I"'abpuensa.3-eus . ,mepepad.—M.: [Ipoda,2014.—287
Xumus9xnacc:yueonuk/ O.C. 'abpuensin.2-e uza.,crepeorur.—M.:poda, 2014.- 319

METOANYECKUEMATEPUAJBIIJIAYUYUTEJIS
1. Xwumus.8knacc.Yueonuk(aropsl O.C.I"abpuensu,.I".Octpoymos,C.A.CnaakoB).

2. Meromnueckoenocobue.8kinacc(aBTopsiO.C.I"abpuensa, .I".Octpoymos,l.B. Akc€HoBa).

3. Tlporpammakypcaxumunaisi8—I9kiaccoBoOmieodpazoBarenbHbIXydpexacanii(aBropeliO.C. ['abpuenss,
C. A. Cnankos).

4. Pabouasterpans.8kiacc(aBropsl O.C.I'abpuensn,C.A. Cnagkos).

5. TerpanprisiabopaTopHbIXONbITOBUIIPAKTHYECKHUXPpaboT.8knacc(aBTopslO.C.I"abpuensn, .B.
Axcénona, 1. I'. OctpoymoB).

6. XwummsaBrecrax,3anadax mynpaxaeHusx.8kmacc(aBropeiO.C.I'abpuensy,1.B. Tpuryouak).

7. DnextpoHHasidhopMayueOHUKA.

2.T'abpuensa O.C. Xumus. 9 knacc. M., «Zlpoday, 2014 r.

3. Tabpuensa O.C, Octpoymon M.I'. Hactonphas kaura yuutens. Xumus. 9 ki1.: Metoaudeckoe mocooue. -
M.: «/Ipoda», 2014 r.

4. Xumus. 9 xn.Kontponbsabie unpoBepounbie padoTel k yueObnukyO.C. I'abpuensna«Xumusa. 9» /O.C.
I"abpuensn, I1.H. bepeskun, A.A. Ymakosa u jp. - M.: «Jlpoda», 2014 r.

5. TI'abpuensnO.C,OctpoymoBU.I". N3yuaemxumuroB9ki.: JlugaktnueckuemMarepuaibl.-M. : «bauk TUTIOCY,
2009 .

6. T'abpuensH O.C,AmykoBaA.B.Pabouasterpans.9xin. KyueOnukyO.C.I'abpuensna«Xumus.9».-M.:
«poda», 2009 .

7. T'abpuensnO.C, AmykoBaA.B.TeTpaapuisiiabopaTOpHBIXONBITOBUIIPAKTUYECKUXPAOOT. 9KI.K  y4EOHUKY
O.C. T'abpuensna «Xumus. 9 knace». — M.: «/Ipoda», 2009 r.

8. INabpuensnO.C,BockoboitnnkoBaH.I1. XumusiBrectax,3aaaqax, ynpaxxHeHusx. §-9xi.-M.:

«poda», 2009 .

HNUP®POBBIEOBPA3OBATEJBHBIEPECYPCBIUMPECYPCBICETH UHTEPHET
1. Poccuiickasanextponnasinkoia.-https://resh.edu.ru/

2. "amxumuk"- http:/alhimik.ru

3. Kypram«xumusmwkusabyro-https://hij.ru/

4. TlonbopHanuTeparypsinoxuMumio -http://c-books.narod.ru/

5. Kypuan"lcentsiops" - https://1sept.ru/
6. Mudoypoxk-https://iu.ru/video-lessons

7. COopHUKCTAaTEHOXUMUYECKUXJIEMEHTaX, HJUTFOCTPUPOBAHHBIMONMMCAHUEMAIKCIIEPUMEHTOB. -


http://c-books.narod.ru/

http://www.periodictable.ru
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