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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IMpeaMera
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmMa mo xuMHHM Ja€T MpEACTaBICHUE O LENsIX, OOmIel cTpareruu OoO0y4eHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s3aTenpHOEe MPEIMETHOE COoZepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPorpaMMbl [0 XUMHH, OIPEAEIAET KOIMUECTBEHHbIE
M KayeCTBEHHBIE XAapaKTEPUCTUKHU COAEPKAHUS, PEKOMEHIYEMYIO II0CJIEA0BATEIbHOCTh
W3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTUKH Yy4eOHOTO
polecca, BO3pacTHBIX 0COOCHHOCTEH 00ydaroluXcsi, ONpeAesieT BO3MOXKHOCTH MpeaAMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YpOBHE LeJeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YJaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 SBOJIIOLMU BEIIECTB B MIPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEUYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peaju3alii BO3MOXHOCTEH JJIsi caMOpa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOIN rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOIMMBIX Kak B IIOBCEJIHEBHOM JKM3HM, 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-HAYYHOU TPaMOTHOCTH O0YYarOIINXCS;

CHocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(UKON colep:kaHus
y4eOHOTro TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aJanTHPOBAHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPEEIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHMYECKONH XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOTIO
noaxoja kK €€ m3ydeHuro. CopepaHue CKIIAJbIBAETCS U3 CHUCTEMBI MOHATUH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLMUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

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

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 ANIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEJOBATEILHO OT OJHOTO YpPOBHA K JApYromy,



BBIMOJHSAS (YHKIUM OOBSICHEHHUS W MPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XHUMHUHU CIOCOOCTBYET (OPMHUPOBAHHUIO TMPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOOUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuit Mmupy», «buonorus. 5-7 knaccel» u «Pu3uka. 7 Kiaace.

[Tpu u3yueHnHn XUMUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHMH OCHOB XUMHUYECKON HAyKH KaK
00J1acTh COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHl. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MMO3HAHUS IPU U3YYSHHUH BEIIECTB U XUMUYECKUX peaKkluil, B
(GopMHpOBaHUM W Pa3BUTHM [O3HABATEIbHBIX YMEHMA M HMX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1eATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacHOTO
oOpallieHus ¢ BEIIeCTBAMHU B [TOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKHe LIETH, KaK:

— (popMmHupOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPHHATHIO PEHICHWH, CHOCOOHOW aJanTHpOBATHCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEHMs Ha CHUCTEMaTHYECKOe MpUOOIIEHHE OO0ydaroIuxcsi K
CaMOCTOSITEJIbHOM  ITO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAHUS,
(OpMHPYIOLIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOY4YalOIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPpaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPU pEHIeHUH mpoldieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOH JEATEILHOCTH,

— (opmupoBaHue y 00y4aronmuxcs r'yMaHUCTHUECKUX OTHOILIEHHH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNPaBIEHHOCTH JlalbHENIIero o0yyeHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJEPKAHUE ObYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

IIpeamer xumuu. Poiib XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniecrBa. dusnueckne CBOWMCTBAa BELIECTB. ArperarHoe cocrosiHue BemiecTB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMEcei.

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

Xumnueckass (¢opmyna. BaJeHTHOCTb aTOMOB XUMMUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCMHCHUH.

KommnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €MHULL BemecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COSIUHEHUH.

®uznyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIecTB. XUMHUUeckue ypaBHeHus. Kiaccupukanus XUMHUUECKUX peakiui
(coemMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMU
oOpareHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) ABJICHU, Ha0t01eH e
U ONHMCaHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKHUX peakuuil (paszjokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxenue ruapokcuaa meau (1) npu
HarpeBaHuM, B3aMMOJeCicTBHE keie3a ¢ pactBopoMm coiu meau (), u3yuenme cmocoboB
pasfeneHuss CMecel: C IMOMOUIIbI0 MarHumra, (GUIBTPOBAHWE, BBHIMMAPHBAHHE, TUCTHIUIALIUSA,
xpomarorpadus, NpoOBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHWEe U OINHCaHHE
pe3y/IbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baxuelilue npeacTaBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cMech razos. CocraB Bo3nyxa. Kuciopoa — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcuapl. Ilpumenenue xucimopoga. CrocoObl MOMy4deHHsS KHUCIOpoJa B J1a0OpaTopuu H
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — alioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Bomopoia B INPUPOIE,
buznyeckne 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

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

®usnueckue cpoiictBa BOAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Poib pacTBOpOB B NMpUPOJE U B KU3HH
yenoBeka. KpyroBopoT Bojabl B Hpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHnil. Oxcunpl. Knaccupukanus oxcuoB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKCcU0B. PU3NUECKHE U XMMUUECKHUE CBOICTBA OKCHIOB. [lonydeHne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
HomeHnknarypa ocHoBaHuii. Pu3nuecKHe M XUMHUYECKHE CBOWCTBAa OCHOBaHMU. Ilomyuyenue
OCHOBaHUM.

Kucnotsl. Knaccudpukamus xucnor. Homenknarypa kuciot. dusznyeckre U XUMUYECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kucior.



Comu. Homenkiarypa coneil. @u3ndeckrie U XMMUYECKUE CBoWcTBa cosiei. [lomydenne
COJIEH.

I'eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJECHUCTBUS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M OIKMCAHUE HMX CBOWCTB, IOJy4eHHE, COOMpaHUE, paclo3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHme), B3aumojciicTBue Bozopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPENEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpA3LOB HEOPTaHMYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUS OKpacKH WHAMKATOPOB B PAcTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBusi okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuMii HeWTpaiau3alud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (II€JIOYHBIE U IIEIOUYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamnueckas cucrema xuMmMuyeckux »siemeHtoB J[. .
MenneneeBa. Koportkonepuognas u uHHONepuoaHas ¢opmbl [lepuognyueckoit cucteMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX saep. M3orombl. DOnexktponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUeCcKuX 31eMeHToB [leproaudeckoil CUCTEMbI
H. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Paiuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHA HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHast u HEMnoJIsipHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchr
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHE OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yeid, MPOBEACHHUE OIBITOB, WITIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI (TOpEHUE, PEaKLIUU PA3JIOKEHUS, COEIUHEHHUS ).

Mestcnpeomemnuwie ceasu

Peanuzanusi MeXpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 8 KJIacce€ OCYILECTBIISIETCS
4yepe3 HCIHOJb30BaHWE KakK OOIMMX €CTEeCTBEHHO-HAYYHBIX TMIOHATHWA, TaK U TIOHATHH,
SBJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/I€NbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHBIA (akT, TUMOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(UKaIus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®usnka: Marepus, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJHUJ, HU30TOMbI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEUIECTBO, TeJI0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,



3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpabl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HNCKOIIaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuii 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KajdbLUs U UX COEAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [lepuoandeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BEUIECTBA OT THIIA KPHUCTAJUIMYECKOW PEmIETKHM M BHJA XMUMHYECKOHN
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XUMUYECKAX PeaKkIUil M0 Pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacTHIO KaTauu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTue o ckopoctn xumuyeckoil peakuuu. IloHarue 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. Ilonsatue o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKLMH U NIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTEBHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJCKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBlleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 2NEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuy. CuiabHbIE U CllaOble SIEKTPOIUTHI.

Peakuuu moHHoro o6meHa. YcinoBHsl MPOTEKAHUS PeaKlMii MOHHOTO OOMEHa, MOJHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
NpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
ITonsATHE O THIpPONHU3E COTNEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HaTpHUs),
WCCJIEOBAHNE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Mpollecca AUCCOLUALUN
KHCJIOT, Ienodyed M coineld (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MAaTepHalioB), IpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIMUX IMPHU3HAKU NMPOTEKaHMs Peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BBIIENICHHE Tra3a, o0pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuid (TOpeHHe, peakluu pas3iokKeHMs, COCAMHEHUS),
pacro3HaBaHHE HEOPraHMYECKHX BEUIECTB C IOMOIIBI0O KAauE€CTBEHHBIX PEAKLUIl Ha HOHBI,
pelleHne SKCIepUMEHTaIbHbBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOrE€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMETalulaMu,
miesouamu).  XusopoBopopod. ConsiHas KKCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. JleiicTBrue Xjiopa U XJ0pOBOJOPO/Ia Ha OpraHu3M 4YelioBeka. BaxkHelre Xmopuasl
U X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapakrtepuctrka 3jeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3MyYecKHe CBOWCTBA NMPOCTHIX BEIIECTB —



KHUCTIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKALIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOMcCTBAa. OKCHIBI CEepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeACTaBHTENS Kilacca KUCIOT M crenudpuueckue). XUMHUYECKUE pPEeakluy,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdydeHus cepHod Kuciotrel. [Ipumenenue
cepHOi KuCIOThl. COJM CePHOM KHCIOTHI, KAUeCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Kalollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALICHUS.

OOmass xapakrepucTuka 31eMeHTOB VA-rpymnmnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHEe B Npupone, (Qumdeckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckKue 1 XMMUYeCKHUe
CBOIiCTBa, nony4yeHue u npumeHeHne. Coau aMMOHHUS, UX (HU3NYECKUE U XMMHUYECKHUE CBOMCTBA,
npuMeHenne. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJydYeHHE,
busznueckue W XUMHYECKHE CBoOiicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynobpenuii. XuMHUeCKOe 3arps3HeHUE OKPYXKAIOIIeH cpeibl COSAMHEHUSIMUA a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIINA
docdopa, duznueckue u xumudeckue cpoiictea. Okcun docdopa (V) u pochopnas kuciora,
¢u3nueckue M XMUMHYECKHE CBOWCTBa, monydeHue. Vcnomp3oBanue ¢ochaToB B KadyecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mass xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETIEHU OKUCIICHUA. YTJIEepOo/, alIOTPOIIHbIE MOAU(DUKAIINK, PACIPOCTPAHEHHE B
npupoje, Gu3ndeckne u XUMHIECKUE CBOMCTBA. Ancopouus. KpyroBopot yriepoaa B mpupoe.
Oxkcunsl yriaepoaa, ux (GU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA >KUBBIE OPTaHU3MBI,
NOJyYCHHE U MPUMEHEHHE. DKOJIOTHYEeCKUE MPOOJIeMBbl, CBsI3aHHbIe ¢ okcuaoM yriepoxaa (1V),
TUIOTEe3a TII00aIbHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIM 3QeKT. YroibHas KHCIOTa U e
conM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-wMoHBL.  Vcmonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
MPOMBIIIJICHHOCTH U CEJTLCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIMHEHUSAX Yriepoja
(MeTaH, JTaH, OTHJICH, AaleTWJICH, JTAHOJN, TJHIEPHH, YyKCyCHas Kwuciora). IIpupogHbie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(Th), MPOAYKTHl UX MepepaboOTKu
(6eH3uH), UX POJb B OBITY ¥ MPOMBIIUICHHOCTH. [oHATHE O OMOJIOTHYECKH BaKHBIX BEIECTBAX:
KHUpax, OesKax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COSTMHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B Tmipupone. OO6mme mnpencrtaBieHuss o6 okcuae kpemaus (1V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEpHAIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIUi Ha XJIOPUA-WOHBI U HAONIOACHUE MPHU3HAKOB WX MPOTEKAHWUS, OIBITHI,
oTpakaromue (U3NYEeCKue U XUMHUYECKHUE CBOMCTBA TaJIOTEHOB M UX COEAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BHUAEOMATEpUaloOB), O3HAKOMJIEHHE C 0OpasliaMd XJIOPUAOB (TaJOTre€HUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAOMIOJEHWE TMporecca OOyriaMBaHUS  caxapa TIOJ  JICUCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, TIPOBE/ICHIE KauyeCTBEHHOW pEeaKIMH Ha CyIb(paT-WOH M HaOIIOJCHWE NMpHU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COeTUHEHUH
(BO3MOXHO HCTIOJIBL30BaHUE BUIEOMATEPHUATIOB), 0OOpa3iiaMu a30THRIX U pochopHBIX yaoOpeHHH,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaKa, IMPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbIO (BO3MOXKHO



UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJeNeld KpUCTANIMYECKUX PEemIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
AKTHBHUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojlydeHue, cooupaHue, pacro3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIMM Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHMs, O3HAKOMJICHUE C MNPOAYKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3a/ad 1Mo TeMe «Baxueimue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/Jibl M UX COeTUHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX OJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBA3b M METAJUIMYECKas KpUCTAJUIMYECKas
pemiéTka. DIEKTPOXUMHUYECKUN psifl HanpspDKeHUM MeTamioB. Du3MuecKue U XUMUYECKHE
cBoiicTBa MetayyioB. OOmMe crnocoObl MoxydeHus: MeTauioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JFOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTauIbl: OJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kayus). OKCUIbl U TUAPOKCUIBI HaTpUsl U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJiokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIEHUE B
npupoae. OU3NYECKUE U XUMHUYECKHE CBOMCTBA MarHus U KaJblusa. BaxkHelmme coennHEHUs
KanmbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpO€HHUE aTOMa, HaXxoXJeHUe B npupojae. Ouznyeckue U XUMHUYECKUE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MeHeneeBa, CTpOCHHE aTOMa, HaxOXKJICHHE B npupoae. Ouznyeckne U XMMUYECKUE CBOMCTBA
xkene3a. Okcunwl, Tuapokeunsl u comu skenesa (I1) m xenesa (lll), ux cocraB, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00pa3laMM METajlIOB M CIJIaBOB, UX (U3NYECKUMHU CBOMCTBAMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHME BHJCOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCHIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO MCIHOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs dKeie3a B
KHUCTIoposie  (BO3MOXKHO  MCIIOJIb30BaHWE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKa, *ene3a (l1) u xenesa
(1), meau (11), HaOnrOIEHME U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJB30BaHHE BUAECOMATEPUATIOB), UCCIIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THIPOKCH/IA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BaxkHeline MeTasulbl U UX COSTUHEHUSD.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuassl B IIOBCEJHEBHON JKU3HU 4YellOBEeKa. be3omacHoe UCIOb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momomis mpu XUMHUYECKHX OXOTrax U
OTPABIICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYKarollel cpebl (MpeaenbHas TOMyCcTUMasi KOHLEHTPalus
BerecTs, ganee — [1JIK). Poib xumun B perieHun 5K0I0rn4eckux npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, MOJIMMEPHBIE MaTEPHAIbI).

Mestcnpeomemnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU U3YYEHWH XMMHH B 9 Kiacce OCYLIECTBIISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHSTHI,
ABJIAIOIINXCSI CACTEMHBIMHU U1l OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTEe3,  Kijaccupukanus,  MEepUOAMYHOCTh,  HaOMIONEHHE,  HKCIEPUMEHT,



MOJIeJTUPOBAaHUE, U3MEPEHUE, MOIEIIb, IBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MAaTEpUAIIbI.

®usnka: Marepusi, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
paZlOaKTUBHOCTb, MOJIEKYJa, DSJIEKTPUYECKU 3apsii, MNPOBOAHUKH, MOJYHIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOEe COCTOSIHWE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEMIETKa, CIJIaBbl, (U3UYECKHUE BEIMYUHBL,
€MHUIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢ortocuntes, npixanue, O6uocepa, 3KocUcTeMa, MUHEPAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaNbl, TOpPHbIE IOPOJIbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMA U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE IMpPaBUIAMHU U HOpPMaMM HOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIMATM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)Xal0T TI'OTOBHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACNIE/IMI0, TIOHMMaHMA 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEpHON MH(OpMaLuel 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 00LIecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHNUS O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOIINECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIe10BaTeNbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIbHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOM J1€ATENbHOCTH MPY BHIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B TPOLIECCEe ITON y4eOHOW AEATEITbHOCTH, TOTOBHOCTH
OLICHUBATb CBOE IIOBEJIEHHE U IOCTYNKHU CBOMX TOBAapuIlEd C IMO3UIMM HPABCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEACTABICHHUS O BENIECTBE M  XUMHYECKOW  PEaKIvy,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKM M COCTABISIOLIME OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SX UYEIOBEKa C MPHUPOJHON Cpenoil, 0 poiu
XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBIIEHHbIE Ha IOJyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
MH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHOMN pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHHUUECKUMH CpEICTBAaMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONW M HCCIEN0OBATEIbCKON JEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 JKM3HU, OCO3HAHHE IOCJIEACTBUNA U HENPUATHE BPETHBIX
NpUBBIYEK (YHOTpPeOJEHUSI alKorojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY U peaJbHOM
KH3HU;

5) Tpy10BOr0 BOCIUTAHUS:

MHTEpEC K MPAKTUIECKOMY M3YYCHHUIO podeccuii 1 Tpyaa pa3IMaHOTO pojia, YBaKEHHE K
TPyAy M pe3ylbTaTaM TPYAOBOH JeATENbHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHUs
NPEIMETHBIX 3HAHWA 110 XWMHHM, OCO3HAaHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU
IPOJOIDKEHUS 00pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHATBHON Cpeie;

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:



9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIIEHHE K NMPUPOAE KaK MCTOYHUKY JKM3HU Ha 3emIe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOr0 M OE30MacHOT0 oOpasa KHU3HH,
OTBETCTBEHHOE OTHOILICHHWE K COOCTBEHHOMY (DHM3MYECKOMY M MCHXHYECKOMY 370POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI PaBUII 0€30IacHOTO MOBEICHUS MIpU paboTe C BEIIEeCTBAMH,
a TaKKe B CUTYAIHAX, YTPOXKAIOIIHMX 3/I0POBBIO M KHU3HHU JIIOJICH;

CHOCOOHOCTH TPUMEHSTHh 3HAHMA, MOJy4aeMble NPU H3YUYCHHUH XUMHUH, JUIS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY’KaIOIIEil MPUPOIHON CPEaoil, Uil OBBIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYpBl, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKHX MpoOIeM W MyTel MX pelIeHus
HOCPEACTBOM METOJ0OB XMMHH, IKOJIOTUYECKOTO MBIIIICHUS, YMEHHSI PYKOBOACTBOBATHCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbLHOM IPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATDI

B cocraBe MerampenMeTHBIX pPE3ylbTAaTOB BBIIEISAIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHPOBO33pEHUs OOIIEHAYYHBIC MOHATHS (3aKOH, TEOpHs, NPUHIMI, TUIIOTE3a, (aKT, CUCTEMA,
IpoIIecC, KCIIEPUMEHT U JIPYTo€.), KOTOPhIe UCHOIBb3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX
IpeaMEeTax U MO3BOJIIOT Ha OCHOBE 3HAHUI M3 9THX MPEIMETOB (POPMHUPOBATH MPECTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yuyeOHBIC JEHCTBUS (ITO3HABATEIbHEIC,
KOMMYHUKATHBHBIC, PETYJSATUBHBIC), KOTOphIE OOECIeunBarOT (HOPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU AEATEIBHOCTH.

IMo3naBaTe/IbHBbIE YHUBEpPCAJIbHBIE YUeOHbIE TefiCTBUS

Ba3oBble 1oruveckue aeicTBUA:

YMEHHS HCIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHUS NPU OCBOCHHM 3HAHHUU:
pacKpbIBaTh CMBICT XHUMHYECKHX MOHATHUH (BBLACTATH MX XapakTepHbIC IPH3HAKH,
yCTaHaBJIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHSIMH), UCIIOIB30BATh IMOHATHUS Ul OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpPATh OCHOBAHWS W KPHUTEPHH IS KiaccuuKanuu
XMMHYECKUX BEHIECTB M XMMHUECKUX PEaKLUi, YCTaHABIMBATh IPUYMHHO-CIICICTBEHHBIE CBS3U
MEXIy 00BEKTaMH W3Y4EHUS, CTPOUTH JIOTHUIECKUE PACCYX ACHUS (MHIYKTUBHBIC, ICTyKTUBHEIE,
10 QHAJIOTUH ), J1eJIaTh BBIBOJIBI U 3aKIIIOYCHUS;

yYMEHHE NMPUMEHATh B MPOIECCEe MO3HAHUS TMOHATHS (NMPEIMETHBIE M METalpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpeoOpa3oBbIBATH HIMPOKO
pUMEHSeMbIe B XUMHH MOJICITbHBIC MPEICTABICHUS — XUMUYECKHI 3HAK (CHMBOJI DJIEMEHTA),
XUMHYecKkass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — NpU peleHUH YydeOHOo-
MO3HABATENBHBIX 337a4, C Y4YETOM OTHUX MOJEIBHBIX TPEACTABICHUH BBISBIATE U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHYECKHX DPEaKIUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBSI3U H
IPOTUBOPEYMS B U3Y4aEMBbIX MPOLIECCAX U SABICHUSX.

Ba3oBble nccienoBaTebcKue IeiiCTBUS:

YMEHHUE HCHOJb30BaTh MOCTABJIEHHBIE BOIPOCHl B KAayeCTBE MHCTPYMEHTa IO3HaHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (POPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

nproOpeTeHne OmbITa 1O TUIAHUPOBAHHIO, OPTaHM3AlMU U TPOBEICHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE Ha0I0JaTh 3a XOJI0OM MPOLIECcCca, CAMOCTOATEIbHO IPOTHO3UPOBATh €T
pe3yibTat, (GOopMYIHpPOBaTH OOOOIICHHS W BHIBOABI MO pE3yJabTaTaM NPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yMeHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(OPMAIHIO PA3TMUHBIX BUI0B
1 QOpM TMIPECTABICHHS, TOTYyIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MOcoOus, pecypchl HMHTepHeTa), KpPUTHYECKU
OIIEHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHUE NPUMEHSTh pa3IMuHble METOBI U 3alPOCHI NIPH MOUCKE U 0TOOpe MHpOopMaluu U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX ISl BBITOTHEHHS YU4EOHBIX M MMO3HABATEIHHBIX 33144
OTpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHEe OIblTa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KyJIbTYpOH aKTUBHOTO MCIOJIB30BaHUS Pa3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMYy IpencTaBICHUS
uH(pOpMAMK W WIUIIOCTPUPOBATh pEIIacMble 3a/laud HECIOXHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;



YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHON U HCCiIeI0BaTEIbCKOM
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIbCKOT0 XO35SHCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KAIOIIEH MPUPOTHON CPEIbI.
KoMMyHuKkaTHBHBIC YHHBepcaibHbIe yueOHbIe JeHCTBHUS:
yMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juanora u (Wiu) OUCKYCCHUU) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIHFHO BBIIIOJHEHUS
peJI0KEHHON 3a1a4H;
YMEHMSI IPEACTABIIATh MOJyUYEHHBIE PE3YJIbTAThl I03HABATENBHOM AESITEIbHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JelaTh IPE3CHTALUI0 pPe3yJbTAaTOB BBIMOJHEHUS XHMHYECKOTO
JKCIIEPUMEHTa (JIa0OpaTOPHOTO OMBITA, JTAOOPATOPHOH pPabOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);
YMEHUSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
MCCJIEIOBATENILCKON N1eATEIbHOCTH MPU PEUICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJACOBaHMS NO3MLUN (0O0CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).
PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:
YMEHHME CaMOCTOATEIbHO ONPENEIATh LeU JAESATENbHOCTH, JIAHUPOBATh, OCYILECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
HanOonee dS(QQeKTuBHBIE CIMOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEATOKEHHBIM alropuT™M ACUCTBUN TpU
BBIMIOJTHEHUM 3aJaHUMl ¢ Y4E€TOM IIOJIy4EHHs HOBBIX 3HAHMW 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIMSIX, OLICHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3ysbTaTa 3asBICHHON IIenu,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, [IPE/IJIaraéMble B YCIIOBUU 3a/laHUM.
MNPEIMETHBIE PE3YJIBTATHBI
B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHMIO O0S3aTEIBHOTO COAEpKaHMUS,
YCTaHOBJIEHHOTO JaHHOM (enepanbHOil pabodeid mTporpaMMoil, BBIAEISIOT: OCBOEHHBIC
oOydarolmuMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHON 00sacT «XUMUS», BUIBl JESATEILHOCTH MO TOJTYYEHHUI0 HOBOTO 3HAHHUSA, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.
K konuy oOyuenus B 8 kiiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTD y O0YHAIOIIUXCS] YMEHUI:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUYECKHM
3JIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAass M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJS XHUMHYECKOIO
JJIEMEHTa B COEAMHEHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3IIEKTPOOTPHULIATENILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKasl peakiysl, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, peaKLUU Pa3IoKEeHUs], PEaKI[MK 3aMEleHUs, peaKuu
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEaKIMU, TEINIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIIOM aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKas CBS3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi 10151 BelllecTBa (MPOLIEHTHAs KOHLEHTPALKs1) B pacTBOPE;
® WUIIOCTPUPOBATH B3aHMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITHUH W MPUMEHSATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX NPEBPAIICHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OPMYyT BELIECTB U
YPAaBHEHUN XUMHUYECKHUX PEAKIINN;

® OmpeneNisITh BaJE€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
omnpeneN€HHOMY KJIacCy COCIMHEHHH 1o QopMylaM, BHJ XHMHUYECKOW CBSI3U
(koBasIeHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIUHEHUSIX;

e packpbiBath cMbica [lepuonnueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBAThH
MIOHMMAaHHUE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX
nosioxkeHus B Ilepumonuueckoil cucreMe, 3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB,



IIOCTOSIHCTBA COCTABa, aTOMHO-MOJIEKYJISIPHOTO YYEHHMs], 3aKOHa ABOraipo;

ONHKCBHIBATh M XapakTepuszoBaTh TabmuuHyo ¢(opMmy Ilepuonndeckoil cucTemsl
XUMHYECKHX AJIEMEHTOB: pa3jinyaTh IMOHATUS «JIaBHas moarpynmna (A-rpynma)» u
«obounas noarpynna (b-rpymma)», Manble u OosbluMe MEPUOABI, COOTHOCHUTH
0003HaueHMsI, KOTOpble UMerTcss B Tabaune «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. . MeHnneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsia sapa, oOIIee YHCIO 3JIEKTPOHOB U
pacripe/ielIeHUe UX T10 3JIEKTPOHHBIM CJIOSIM);

KJaccu(pUuIUpOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUM BEIIECTB, IO TEIJIOBOMY
addexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIacCOB, IOATBEpXKJas  ONMCAHWE IpPUMEpPaMHU  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHHﬁ;

IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KauyeCTBEHHOT'O COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMUYECKOTO AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOHN peaKiui;

IPUMEHATh OCHOBHBIE ONEpAallUi MBICIUTENBHOM JESATEIbHOCTH — AHAJIU3 U CHHTE3,
CpaBHEHHE, 0000I1eHNE, CUCTEMATU3aLUI0, KIACCU(UKALIMIO, BbISIBICHUE MPUYUHHO-
CJICZICTBEHHBIX CBsI3ed — JUI1 M3Y4YEHUS CBOICTB BEIECTB M XMMMYECKHX PEaKIH,
€CTeCTBEHHO-HAYYHBIE =~ METOABl  TIO3HAHWUS  —  HAONMIOJCHHWE,  H3MEpEHHeE,
MOJICJIMPOBAHUE, SIKCIIEPUMEHT (peasibHbI U MBICICHHBII);

ClleZloBaTh IpaBUJaM TOJb30BAaHUS XMMHUYECKOHM MOCYyIOoM M J1abOpaTOpHBIM
00OpyIOBaHUEM, a TaKXKe MpaBWIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOJAOpPOAA M KHUCIOPOJA), MPHUTOTOBIECHUIO
PacTBOPOB C OINPEAECIEHHON MacCOBOM I0JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI TI0 PACMIO3HABAHUIO PACTBOPOB INENIOYEH U
KHCJIOT ¢ IOMOILBIO MHIMKATOPOB (JIaKMyc, peHoN(TaIenH, METUIOPAHXK U ApYyTrHe).

K konny oOyueHus B 9 kiacce IpeaMETHBIE pe3ylbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHYECKHHM DJIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHMOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, BAJICHTHOCTD,
AIIEKTPOOTPHULIATEIBLHOCTD, CTENEHb OKUCIIEHUS, XUMHYECKas pPEaKlMsl, XUMUYEeCKas
CBSI3b, TEIUIOBOM 3P PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUd HOHHOro OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE pEeaKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHYECKOM pEaKIUH, MPEeAeIbHO JOIyCTUMAas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M IPUMEHATH 3TH
MTOHATUS ITPU ONIMCAHMM BEIIECTB M UX MPEBPAICHUM;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY [JIsi COCTaBJi€HHs (QOpMYJ BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaccy COelMHEHMH Mo (opmMynaMm, BHJ XMMUYECKOH CBsI3U (KOBaJE€HTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
(dopmyne, XxapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHMYECKHUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOIO BEILIECTBA;



packpsiBaTh cMbIci [lepuoanueckoro 3akona /I. . MennaeneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMAaHME: OMHUCHIBATH M XapakTepu3oBaTh TabnuuHyo dopmy Ilepuoanueckoit
CHUCTEMbl XMUMHUYECKUX OHJIEMEHTOB: pa3jiuyarTh MNOHATUS «TJaBHas mnoxarpymnma (A-
rpymmna)» u «mobounas mnoxarpymnma (b-rpynma)», Mameie W OOJBIINE TIEPHUOJIBI,
COOTHOCHTb 0003HAUEHHs, KOTOpbIE HUMEIOTCA B TEPHOJMYECKONW Tabiume, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizpa, oOIee Ynucio MEKTPOHOB U PACIpeesieHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COCIMHEHUH B MpeEJesiax MajbIX MEPUOAOB U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (110 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKHUCICHHUS XUMUYECKIX JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME W CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKAAsl ONUCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJIATh YPABHEHHUSI SJICKTPOJIUTHUYECKONW JTUCCOUMALIMU KUCIIOT, HIEJI0YEH U COJIEH,
MOJIHBIE U COKpAILIEHHBIC YPAaBHEHUS pPeaKIMii HOHHOrO OOMEHa, YpaBHEHUS PeaKIIHid,
MOATBEPKJAIOMIUX  CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXIy BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKLui;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUsI XUMUYECKUX IIPEBPAILCHUNA B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEIMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peaKkIuu;

coOnrofaTh TMpaBuia TMOJB30BAaHHUS XMMHUYECKOM TMOCYIoi u  1abOpaTOpHBIM
o0opy/noBaHUEM, a TakKe MpaBuia oOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOTYYSHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

MIPOBOJIUTh PEAKIIMH, TMOATBEPHKIAIOIINE KAUeCTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJOpUA-, OpomuI-, MOAMA-, KapOoHat-, ¢ocdat-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHSATH OCHOBHBIE OTEPAIMH MBICIUTEIBHON JESITEIPHOCTH — aHAW3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTeMAaTH3allhi0, BBIABICHHE MPUUYNHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HayyHble METOJbI TO3HAaHUS — HaONIOJEHWE, W3MEPEeHHEe, MOJCIMPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaudecTBO 4acoB
Ne HanmenoBaHue pa3jie/ioB U TeM K n JuiekTpoHHbIE (HU(POBbIE)
n/n MPOrpamMmbl Bcero OHTPOILHbIC paxTuueckne oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE OHATHUSA

11 | coroemmoatmmmn m nomeemeckoi 5 2 BuGmorera LIOK
https://m.edsoo.ru/7f41837c
NEeATEILHOCTH YeI0BEKa
bubnuoreka [{OK

1.2 BeriectBa 1 XUMHUECKUE PEAKIHH 15 1 https://m.edsoo.ru/7f41837c

Hroro no pazneny 20

Pa3nen 2. BaxkHeliune npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Boznyx. Kucnopon. Ilonsitue 06 6 1 bubmmnorexka HOK

' OKCHIaX https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucinorax u 8 1 bubnmorexa LIOK

' COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bubnmorexa LIOK

' OCHOBaHMAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubnuotexa [JOK

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

Hroro mo pazueny 30

Pa3nen 3. [lepnoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux ieMmeHToB /I. U. MenaeneeBa. Ctpoenne aroMmoB. XUMHYeCKasi CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

[lepuoanueckuii 3aK0H U
31 Ilepronnueckas cucrema v bu6nunorexa LIOK
' XUMHYECKHX di1emenToB JI. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue aroma
3.2 Xumu4eckas CBS3b. 8 1 but6mmoreka [IOK



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

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

OKHUCIUTEIHLHO-
BOCCTAHOBHUTEIIbHBIE PEAKIIHU
bubnuoreka LIOK
Hroro no pasaeny 15 https://m.edscIJlo.ru/7f41837c
PeszepBHOE Bpems 3 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME



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

9 KJIACC

Kosau4yectBo 4yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m EpOrPAMMEI Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3nes 1. BemecTBo U XMH4YecKHe peakiun
11 [loBTOpEeHME U yriaybieHne 3HaHUH 5 1 bubnnorexa [HJOK
' OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 3 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIMH B PACTBOPAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerayibl 1 HX cOeMHEHUS
21 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO0mas xapakTepuCcTHKa XMMIYECKHIX Bubmorexa [IOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edso0.ru/7f41a636
COCAVHEHHUS — '
OO01mas xapakTepuCTHUKa XUMUIECKUX
bubmuorexa [JOK
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 .
COCTMHEHTS https://m.edso0.ru/7f41a636
, OO01mas xapakTepuCTHKa XUMUIECKUX Butmiorexa [IOK
4 anemeHToB |VA-rpynnsl. Yriaepoa u 8 1 2 https://m.eds0o.ru/7f41a636
KPEMHHU U UX COCTUHECHUS — '
Hroro mo pazneny 25
Pa3nes 3. MeTa/liibl U HX COCANHEHUS
3.1 OO6mue cBoiicTBa METAILIOB 4 bubmorexa LHOK

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



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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bu6mmoreka [IOK

3.2 Baxxueie MeTaibsl 1 UX COSTUHEHUS 16 https://m.eds00.ru/7f41a636
Hroro no pazueny 20
Pasnen 4. Xumus u okpyxamomas cpeaa

4.1 BentecTtBa 1 Marepualisl B )KU3HU YeEJIOBEKA 3 bubmorexa LIOK
: m p https://m.eds00.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 Eubmorexa IIOK

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

OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

INIOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Ne KoJsnyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Kontposbubie IIpakTnueckue wysenus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 [Ipeamer xumun. Ponb XUMUU B KHU3HA 1 bu6nmoreka LIOK
yenoseka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 Ilonarue o MeTomax NO3HAHUS B XUMUH 1 bubmorexa LIOK
A https://m.edsoo.ru/ff0d227e
, | Do e | S gons | : BuGmorera LOK
patop p paitl https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM
4 Yucteie BemecTBa U cMecu. CIiocoObl 1 bu6nmorexa LIOK
paseneHus cMecei https://m.edsoo.ru/ff0d26ca
S cxecelt (v mpvmope omioran nosapenoi ) ) Busmiorera LIOK
PHMED p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmnorexa LIOK
6 ATOMEI  MOTIEKY 151 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) 1 bubmmnoreka HOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie U CIIOKHBIE BEIIECTBA 1 buGnuorexa [IOK
p m https://m.edsoo.ru/ffod2a6c
9 ATOMHO-MOIIEKYJIIPHOE YUCHUE 1 bubmorexa ITOK
yrpHoe ¥4 https://m.edsoo.ru/ff0d2d50
10 Xmersconas Gopuyme. Bancmmoons atowos | 1 Bubmiorera LIOK
PMyJa. https://m.edsoo.ru/ff0d2eae
XHUMUYECKHX DJIEMECHTOB
11 OTtHocuTenbHAas aTOMHAas Macca. 1 but6mmoreka [IOK
OTHOCUTENbHASL MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 101 XMMHYECKOT0 2JIEMCHTA B 1 bubnunoreka LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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COEIMHEHU U https://m.edsoo.ru/ff0d350c
13 Komnuecto Bemectsa. Mois. MossipHas Bu6muoteka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOu3NYECKUe U XUMUYECKHUE SIBICHHUS. bu6nmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUs IPOTEKAHUS Bbu6moteka [JOK
XUMHYECKMX PeaKIuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MaCChl BEIIIECTB. bu6nmoreka LIOK
XUMHUYECKUE YPAaBHCHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus konmnuecTBa, MacChl BEIISCTBA 110 bubnunoreka LIOK
YPaBHEHUSIM XUMHUUECKHX PEaKInil https://m.edsoo.ru/ff0d5708
18| (o, manoon samemoms BuGnorexa LIOK
. » P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 | ommmonemer Obobmome buGmorexa LIOK
H JHCT. . https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alys 3HaHUH
20 KonTpomasnas padora Nel no teme «BemectBa bubmmnoreka HOK
U XUMHYCCKUE PEAKITHH https://m.edsoo.ru/ff0d4290
2| Keenspore s amevon v npocros semearao buGmorexa LIOK
) https://m.edsoo.ru/ff0d448e
O30H
20| nonopons (oenmn oentonentna, ropere) bunorexa LIOK
poa 1 - TOp ' https://m.edsoo.ru/ff0d4614
ITouarue 06 oxkcumax
25| ot mom—— buGmorera LIOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenne kucmopoaa
2 | nomrns o e Yoo bumorera LIOK
P P : https://m.eds00.ru/ff0d4790
9K30- M SHJOTEPMHUUCCKHUX PEAKIIHSIX
25 TorumBo (HedTh, yroabs U METaH). bubnuotexa [JOK



https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d3b88
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3arpsizHeHue BO3/1yXa, CIIOCOObI ero
MPEAOTBPALCHUS

https://m.edsoo.ru/ff0d4c4a

[TpakTuueckas padota Ne 3 o Teme

26 «[Tonydyenue u coOupaHue KHCIOpoIa bubmmorexa LIOK
v o ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOHCTBY
27 Bonopoa — aimeMeHT B IpoCcToe BENIECTRO. bu6nmorexa LIOK
Haxoxienue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 dusnyeckre U XMUMUYECKIE CBOMCTBA bubnunoreka LIOK
Bojopoa. [IpuMeneHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHaTne 0 KUCIOTAX U COJISIX Bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy4eHHs BOAOPOIa B bubmmorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
3| damyecme s ootnpamme soapena BuGmorexa LIOK
v oup A10poa, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
. N bubmuorexka [JOK
32 Momnsipasiii 006EM ra3oB. 3akoH ABOTapo hitps://m.edsoo.ru/ffod542e
o | Do oG o e B 10K
HOMY y https://m.edsoo.ru/ff0d55a0
BEIIeCTBA UITH 00bEMY
o | Do ciniues o e sy B 10K
peaxil N https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnyeckue 1 XUMUYECKHE CBOMCTBA BOJIEI Bubmuorexa LIOK
A https://m.edsoo.ru/ff0d587a
. bubnuotexa [JOK
36 CocraB ocHoBanwuii. [TonsiTHE 00 MHAUKATOPAX hitps:/m.edsoo.ru/ff0d59e2
37| momcememmme sacopst. Macseas s bumorera LIOK
B P pBI- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
38 [Tpaktuueckas padota Ne 5 o Teme bubnuotexa [JOK



https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4dd0
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«[IpuroroBienue pacTBOPOB C ONpPeAEIEHHON
MacCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba

39 Kontposbnas padora No2 o teme bubmuorexa [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KacCU(pUKAIINS, bubnunorexa LIOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
q | Domemensmancie ook B LOK
’ https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6nmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XxuMHuyeckue CBOWCTBA Bbu6moteka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bubmmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne 1 XMMHYECKHE CBOMCTBA KUCIIOT bubmmorexa [OK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuoreka [IOK
NOJTYYeHHS, XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubmuorexka [JOK
«OCHOBHBI€ KJIACChl HEOPTraHUYECKHX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
48 ['eHeTnyeckas cBsI3b MEXAY KilaccaMu bu6muoreka [JOK
HEOPTaHMYECKUX COSAMHEHUN https://m.edso0.ru/00ad9a50
49 O00011IEHYE U cUCTEMATU3AIMsl 3HAHUI Bubmuorexa LIOK
https://m.edso0.ru/00ad9ch2
KonTtponbHas padora Ne3 no reme "OcHOBHBIE bubmuoteka [IOK
50 9 .
KJIACChl HEOPTaHMUYECKHUX COCMHEHHIA" https://m.edsoo.ru/00ad9ela
[TepBbie MONBITKM KJIaCCU(PUKALINT Butmiorexa [[OK
o1 XUMUYECKUX 1eMeHTOB. [IoHATHE 0 Tpynmax

CXOAHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[lepuoanueckuii 3akoH u [lepronnueckas

52 crucTemMa XMMU4YecKux anemeHToB /1. U bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Iepuoasl, rpynmel, NOATPYIIIILI bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP. bubanoreka [JOK
H3oromsl https://m.edsoo.ru/00ada342
o | oo oo oo s Bumorea 10K
T https://m.edsoo.ru/00ada6bc
MenpaeneeBa
XapakTepucTuKa XUMHYECKOTO 3J1§MeHTa 1o Bubmorexa [TOK
56 ero nosioxkeHuro B [lepuoaudeckoit cucreme httos://m.ed /00adag24
PS://M.edso0.ru ada
. . MenneneeBa
| e Hepomrsos oo o Bumorea 10K
. v https://m.edsoo.ru/00ada96e
MCH}IGHCGB —_— yT-IeHI)II/I, nmegaror u Fpa)KI[aHI/IH
55| oo oneonmon Bepoommiiotas Buiotera LIOK
https://m.edsoo.ru/00adaab8
poBepoyHas paboTta
59 HNonHas xuMudeckas CBI3b bubmmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHAs ONsIpHAS XUMHYECKAs CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMOAsApHAs XMMUYECKas CBA3b bubmorexa HOK
https://m.edsoo.ru/00adaab9
62 CrerneHb OKHCICHUS bubnmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIUATENEHO-BOCCTAHOBUTEBHBIE PEAKIINN bubmorexa HOK
https://m.edsoo0.ru/00adb076
64 OKHCIIUTEIM U BOCCTAaHOBUTEIN buGnuorexa [IOK
https://m.edsoo.ru/00adb076
65 Kontponbras padora No4 o reme «CtpoeHune bubnuotexa [JOK



https://m.edsoo.ru/00ada52c
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aToMa. XMMHYECKasl CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBusblit ypok. O6001menue u 1 Bu6muoteka [JOK

CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHHE 1 1 bubmuorexa [IOK

CHUCTEMAaTH3AIMS 3HAHHMA https://m.edsoo.ru/00ad9ch2
68 Peseprublii ypok. O6o0mIeHNE U 1 Bbu6moteka [JOK

CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KoauuyecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

N Tema ypoka K I HAara o0pa3oBaTte/ibHbIE
/o Yp Beero OHTPOJIbHbIE PaKTH4YeCKHe u3yuenus P
padoThbI padoThbI pecypcnl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(?TeMZ; XUMHYECKHUX SHGMIe)HT(I)lB A" 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XI/IMI/I‘IGCKﬁX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa HOK
p P https://m.edsoo.ru/00adb6b6
TEPUOJIOB
Krnaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK

3 1 )

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipl xumMHu4yeckoil CBSA3U M THIIBI 1 bu6nunorexa LIOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5 «IToBTOpeHue u yriydiaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
Knaccugukanus XuMH4ecKux peakuui no bubmuoreka [IOK

6 1 )

Pa3IMYHBIM MMPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XMMUYECKOUN pEeaKIvu.
7 [TonsTue o FOMI:())FCHHBIX U TeTe oré)HHLII)I( 1 bubmorexa OK
P https://m.edsoo.ru/00adbe9a
peaKIusIxX
[TonsTHE 0 XUMHYECKOM PAaBHOBECHH.

8 @akTOopsI, BIUAIOIINE HA CKOPOCTh 1 bubmuoteka [IOK
XMUMHUYECKON PEaKIiu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoteka [IOK

9 1 i
peakinuu https://m.edsoo.ru/00adcade

10 Teopust PIEKTPOTUTHYECKON AUCCOIUALINH. 1 but6mmoreka [IOK
CuutbHbIC U cla0ble 3JIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HonHnble ypaBHEHUsI peaKIuit 1 bubnuotexa [JOK
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XUMHUYECKUE CBOMCTBA KUCJIOT U OCHOBAaHUU

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

bubnunoreka LIOK

12 B CBCTC MPCCTABIICHIH 00 https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUIECKOUN TUCCOIIUAITUU

15 | poennumt of snespommmGaRoi BuGmorera LIOK
pel B https://m.edsoo.ru/00add8b2
IHACCOLAAIAN

14 ITonsaTHe o THAPOIN3E COJICH buGnuorexa LIOK

P https://m.edsoo.ru/00add9d4
. bubmuoreka [{OK

15 O0001IeHME U CHCTEMATH3AMS SHAHUH https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemenue Bbu6mmoteka [JOK
OKCIEPUMEHTAIBHBIX 331249 https://m.edsoo.ru/00addbfa

17| Onevpemmeras mccommms BuGnorexa LIOK

p A [HALHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIMH B PACTBOPAX)»

18 OO6m1ast XxapakTeprUCTHUKa raJOTeHOB. bubmuoreka [IOK
XMMHYeCKue CBOWCTBA Ha MpUMeEpe XJiopa https://m.edsoo.ru/00addfe2

18 | rmemecars enniiorma, nompaer BuGmorera LIOK

» HOJLYHCHHC, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
SR [ Seiisiogd s Aiiutods Bumorexa LIOK
Iy » M3V https://m.edsoo.ru/00ade348
CBOHCTB»

p | e e e B 10K
PCAKLIH, a p A https://m.edsoo.ru/00ade488
n30BITKE

29 O6mas xapakrepucTuka 31emMeHToB VIA- bubnmnorexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHsie MOI[I/I(bI/.I.KaI_[I/II/I cepm.v Bubmorexa 1IOK

23 Haxoxnenue cepsl 1 €€ coeTMHEHUH B

npupoje. XuMHUYECKHE CBOUCTBA CEPhI

https://m.edsoo.ru/00ade64a
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24 CepoBoaopo, cTpoeHue, Gu3ndecKue u bubmuorexa [IOK
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuapl cepol. CepHast KHCIIOTa, GU3HIESCKUE bubmuorexa [IOK

25 . .

Y XMMHUYECKUE CBOWCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XHUMHYECKUE PEAKIINH, JIEXKAIINE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOTYy4eHUS bubnnoreka [JOK

26 . .

CepHOU KUCIIOTHI. XUMHUYECKOE 3arps3HeHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIen cpeabl COeTUHEHUSIMU CePhI

27 Brrunciienue MaccoBOM IOJIU BEIXOJA bu6nmorexa LIOK
HPOAYKTA PEaKIIUH https://m.edsoo.ru/00adec8a

28 %?nniilxzif?izﬁgoiigzzfliﬁchn\;ﬁpone bubmorexa [OK

) ’ N ’ https://m.edsoo.ru/00adeea6
¢bu3nvecKkne 1 XUMHYECKHE CBOMCTBA

29 AMMuak, ero Gpu3nYecKue 1 XuMU4YeCKHe bubmmnoreka HOK
CBOMCTBA, MMOJyYEHUE U IPIMEHEHNE https://m.edsoo.ru/00adf004
IIpakTuyeckas Ta Ne 3 o Tem

30 «IPI?)JIyqef{(I:/IeaaI\f;SIZKz J\Iflsifqe(:-mz eflz“o bubmorexa LIOK

. ’ https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A30THas KuCoTa, €€ pru3nuecKue u bubmmnoreka HOK
XHUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHS

30 B KaueCTBE MUHEPAIbHBIX YA0OPEHUH. bubmuoreka [JOK
XUMHUYECKOe 3arpsa3HEHNE OKpYKaroIen https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta

B eron, gumccne n e Bubmoera LIOK

Lo https://m.edso0.ru/00adf68a
CBOICTBa, MOJIy4YeHHE
s | Heromomme pebmens ooneme BuGaonss LOK
N ’ https://m.edsoo.ru/00adfc20
MIPUPOAHOM cpefibl hochaTamu
35 Yruepoa, pacupocTpaHeHue B IPUPOJIE, bubmuotexa [JOK

¢bu3nyecKkrue U XUMHUYEeCKIe CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcupsl yriaepona, ux pusndeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE

bubnunorexa LIOK

36 POOJIEMBI, CBSI3aHHBIE C OKCHUIOM YIIepoaa https://m.edsoo.ru/00adfebe
(V)

37 VYrosbHast KUCIOTA U €€ CoNn bubmorexa LIOK

https://m.edsoo.ru/00ae006¢
[IpakTrueckas Tta Ne 4 1o Tem
38 "Tll)gnyqelizleayrﬂiiilc?ig)\rro ra;)a. o bubmmorexa HOK
" https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
[TepBoHavasibHBIEC TOHATHSA 00 OPTAHMYECKUX bubmmoreka [JOK

39 )

BEIIIECTBAX KaK O COCJAMHCHUAX yriepoaa https://m.edso0.ru/00ae054e

40 Kpemuuii u ero coenvnenus bubmorexa [OK

https://m.edso0.ru/00ae080a
o
A tenepmentamo st o Teve Bumiorexs LIOK
N https://m.edsoo.ru/00ae0bf2
«BaxHele HeMeTaJUTbl U UX COSTMHCHUSDY

42 KonTponbnas pabota Ne3 mo teme bubnnorexa [JOK
«BaskHelie HEMETAJUIbI K UX COCIMHEHMUSD) https://m.edsoo.ru/00ae0el8
OO6mrast XxapakTepruCTUKa XUMUUECKHUX
3JIEMEHTOB — METAJIOB. MeTajuinyeckas bubnuoreka [{OK

43 .

CBSI3b M METAITMYECKAsI KPUCTAJTHYECKAST https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA METAJIIIOB

https://m.edsoo.ru/00ae1156
METaJJIOB
OOu1re cnocoObl MOTYyYeHHUs METAILIOB.

45 CnuaBel. Beruucienus no ypaBHEHUSAM bubnuotexa [JOK
XUMHUYECKHUX PEaKIIHii, €CIIK OJIUH U3 https://m.edso0.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH

46 [TonsTHE O KOPPO3UH METAIIOB bubmorexa I[IOK

https://m.edsoo.ru/00ael278

47 [IlemouHbIE METAIITBI bubnuoteka [JOK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

https://m.edso0.ru/00ae14h?2

48 Okcubl ¥ THAPOKCUIBI HATPUS U KU BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae14b2
49 IllenoynO3eMeNbHBIC METAJIIbI — KAJIBIUN 1 bub6nmoreka [IOK
MarHui https://m.edsoo.ru/00ae15e8
50 Bakueiinime coeqMHEHNASA KLU Bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o0011IeHre U CUCTEMaTH3allisl 3HAHHUMA
52 XKécTtrocTh BOIBI U CLIOCOOBI €€ yCTpaHEHUS EH6H_HOTeKa HOK
https://m.edsoo.ru/00ae1886
53 [IpakTuueckas padora Ne 6 mo Teme bubnnorexa [JOK
"X&cTkocTh BOJIBI U METO/IBI € ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bu6nmnorexa LIOK
>4 Amouninii https://m.edscLi).ru/Oan1c64
55 AM@oTepHbIe CBOMCTBA OKCHJIA U bubmmnoreka HOK
THPOKCUA https://m.edsoo.ru/00aelc64
bubnmorexa LIOK
56 Keneso https://m.edsc]i).ru/Oan1d86
57 Oxcupl, TuIpoKcU b U conn xenesa (1) u bubmuoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMAaTH3al|sl 3HAHHMA
59 oxenepmenranm: st o Towe Bumrorexa LIOK
«BaskHenmme MeTaiIbl 1 UX COSTMHEHM S https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
o | Boacuuh com ot prren s B 10K
Brrunciaenus MaccoBoOi TOJIM BBIXOA hitps://m.eds00.1/00ae1750
MIPOJYKTa PEaKIuu
61 O06o001IeHre U cCUucTeMaTH3aIlusl 3HAaHUIA
62 Kontponbnas padota No4 o teme
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«BakHele MeTaaabl U UX COCOAUHCHUA»

63 BemecTBa u Marepuansl B IOBCEIHEBHOU 1 Bu6muotexa [JOK

KU3HH YeIOBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 bubmuorexa [IOK

cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumMuM B pelieHnH 9KOJIOTHYECKHUX 1 Bbu6mmotreka [JOK

podIeM https://m.edsoo.ru/00ae4270
66 PesepBHrlil ypok. O60011eHNE 1 1 bu6nmorexa LIOK

cHCTeMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O6001meHue u 1 Bbu6mmoteka [JOK

CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O6001meHue u 1 Bbu6mmoteka [JOK

CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9cb2
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YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumust: 8-# kiacc: 6a30BbIi yPOBEHB: YUEOHUK; S-¢ U31aHue, nepepaboTannoe, 8 kimacc/
I"a6puensu O.C., Octpoymo N.I'., CnagkoB C.A. AxkunonepHoe o61mecTBo «M3marenscTBo
«IIpocsemenune»

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A. AKIIMOHEpHOE 00IIECTBO
«3marenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

* ['abpuensu O. C., bepéskun I1. H. u np. Xumus. KonTponbHble 1 TPOBEpOUHBIE paOOTHL. 8
kiacc. — M.: llpoda, 2014.

* [N'a6puensn O. C., bepéskun I1. H. u np. Xumus. KonTponabsHbIe 1 TPOBEpOUHBIE pabOTHL. 9
kiacc. — M.: [Ipoda, 2014; Xumust B Tectax, 3a1adax u ynpakaeHusx. 9 kimacc (aropsl O. C.
["abpuensu, U. B. TperyOuax).

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bub6muoreka [IOK: https://m.edsoo.ru/
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