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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs
COCTaBJICHA HAa OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHOM  MPOTPaMMBI  OCHOBHOTO  oOmiero  oOpas3oBaHws,
npenacrasieHHbIX B @I'OC 00O, a Takke Ha OCHOBE (penepanbHOI pabouei
porpaMMbl BOCIIUTAHUS M C Y4ETOM KOHIEIMIUU MPEnojaaBaHusi yueOHOTo
npeaMera «XuMus» B 00pa3oBaTeNbHbIX oOpraHuzanusx Poccuiickoi
denepannm.

[IporpaMMa mo xumMuu Ja€T TMpPEACTaBICHHE O UENsIX, O0Ouei
cTpaTernd OoOy4YeHHs, BOCIIUTAHUS U PA3BUTHs OOyYaAIOLIUXCS CPEACTBAMHU
y4eOHOro  NpeIMeTa, YCTAaHaBIMBAET  00S3aTENbHOE  MPEIMETHOE
COJEepKaHue, NPEeJyCMaTpUBAaeT paclpeiesieHue €ero Mo KiaccaMm M
CTPYKTYpPHUpPOBaHME II0 pa3zjieliaM W TeMaM NporpaMmbl MO XHUMUH,
OTIpeeNsieT KOJINIECTBEHHbBIE H KaUeCTBEHHBIC XapaKTEPUCTHKHU

COZepKaHus, PEKOMEHTyeMYIO
MOCJICIOBATEIPHOCTh HW3YYCHUS XUMHH C YYETOM MEXIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€M, JIOTMKM Y4YeOHOro MpoIecca, BO3PACTHBIX
0COOEHHOCTEN OOyyaroluXcsl, ONpENesieT BO3MOXXHOCTH IpeaMeTra IS
peanmmzaru  TpeOOBaHMW K  pe3yabTaTaM  OCBOGHHUS  OCHOBHOM
o0pa3zoBaTeILHON MPOrpaMMBbl HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl,
a Takke TpeOOBaHMI K pe3ynbTaramM OOYyYEeHHS XMMHH Ha ypOBHE lieei
U3Y4YeHHUs] TpeaMeTra M OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHOU
JESATEeTLHOCTH 00Y4aroIIerocs o OCBOSHUIO YYeOHOTO COACPIKAHUS.

3HaHWE XVUMHH CITYKUT OCHOBOU ISl POPMHUPOBAHUS MUPOBO33PEHUS
00ydJaroIerocsi, €ro MpeACTaBICHUH O MaTepHallbHOM EIWHCTBE MUDA,
BOXHYIO pOIb WrpaloT (QopMHUpYyEMbIe XHMHEW MPEICTaBICHHUS O
B3aMMOIIPEBPALCHUSAX SHEPTUU U 00 SBOJIIOIMM BELIECTB B MPUPOJIE, O
OyTsIX  pemieHrus  riao0albHBIX  TPOOJeM  yCTOWYMBOTO  Pa3BUTHSA
YEeJIOBEYECTBA — CBhIPhEBOM, DHEPrETUUYECKOW, MUIIEBOM M 3KOJIOTAYECKOU
0e30macHOCTH, TPOOJIEM 3PABOOXPAHECHHUS.

N3yuenue xumun:
CTIOCOOCTBYET peanu3aliu BO3MOXKHOCTEH

JUTSL CaMOPa3BUTHSA U(POPMUPOBAHUS KYJIbTYphI IUYHOCTH, €€

oO1meit 1 GyHKIIMOHATBHOM TPAMOTHOCTH; BHOCHUT BKJIaJ B (JOPMUPOBAHUE

MBIIICHUS U TBOPYECKUX CTIOCOOHOCTEN 00YyJarONuXCs,HABBIKOB ~ UX

CaMOCTOSITENTLHOW y4eOHOH JesTeNbHOCTH,
AKCIIEPUMEHTATIbHBIX U HCCIIEIOBATEIbCKUX YMEHUH,HE00XOIUMBIX
KaK B

MOBCEHEBHOM KU3HU, TaK U B MPO(HeCCHUOHATBHOM JesATEeIbHOCTH;
3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBACT
OCHOBBI IIEJIOCTHOTO B3IJIsifla HA €IMHCTBO MPUPOBI U YETOBEKA, SBIAETCS



OTBETCTBEHHBIM 3TalioM B  (OPMUPOBAHUU  €CTECTBEHHO--HAYyYHOU
I'PaMOTHOCTH 00YYaroIIMUXCs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K TPHPOJAE, K HYEIOBEKYy, BHOCHUT CBOW BKJIaa B
IKOJIOTUYECKOC00pa30BaHNe 00yUaIOIINXCS.

Jlanubple HampaBlieHMss B OOy4YeHUM XUMHUHU OO€CIeurBarOTCs
cnenuuKoi colepkaHus y4eOHOro TMpeaMeTa, KOTOPbIA  SIBISIETCS
NeJaroruuecku aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKM XUMHUHU Ha
ONPEAECIEHHOM JTalle e€pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00IIero o0pa3oBaHUs
OPUEHTHUPOBAH Ha OCBOCHHME OOYYAIOIIUMUCS CUCTEMBbI MEPBOHAYAIBHBIX
MOHSATUN XMUMHUHU, OCHOB HEOPTaHUYECKOW XUMHUHU U HEKOTOPBIX OTIEIBHBIX
3HAYMMBIX MMOHITUNA OPraHUYE€CKON XUMUHU.

CTpykTypa coAep)KaHHUsS TPOTPaMMbl MO XUMHUHU C(HOPMHUPOBAHA Ha
OCHOBE CHCTEMHOTO mojixoaa kK €€ uzyueHuro. CoJiepaHue CKJIabIBACTCS
U3 CHUCTEMBI MOHATAHA O XMMHYECKOM D3JIEMEHTE M BEIIECTBE U CHCTEMBI
NOHATUH O XUMHUYEeCKOM peakiuu. OO0e O3TU CHCTEMBbl CTPYKTYPHO
OpraHU30BaHbl 10 MPHUHIMITY TMOCIEAOBATEIbHOTO Pa3BUTHs 3HAHUU Ha
OCHOBE TEOPETHUCCKHUX MPEACTABICHUIN Pa3HOTO YPOBHS:

aTOMHO--MOJICKYJIIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;
[Tepnoanueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

YYEHHSI O CTPOEHUHU aTOMa U XUMUYECKOH CBS3H;

e TpEICTaBICHUH OO0 DSIEKTPOJUTHUECKOM [HCCOLMALIMM BEIIECTB B
pacTBOpax.

Teopernyueckue 3HAHHMS PACCMATPUBAIOTCS HA OCHOBE AMIMPHUYECKHU
MOJTyYEHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCA MOCJIEI0BATENILHO OT
OJHOTO YpPOBHS K JIpyroMY, BBIIOJHSAS (PYHKIUU OOBSICHEHUS W
IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUSI M BO3MOMXHOCTEH MPAKTUYECKOTO
NPUMEHEHUS U TIOJYUYECHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl N0 XHMHH CHOCOOCTBYET (HOPMHUPOBAHHIO
IIPEICTABJICHNUS] O XMMHUYECKOM COCTABJIIOLIEH HAy4YHOM KApTUHBI MUpa B
JIOTUKE €€ CHCTEMHOW MPUPOJbl, LIEHHOCTHOTO OTHOILUEHUS K HAYYHOMY
3HAHMIO U METOJaM NO3HaHUs B Hayke. M3ydeHue XMMHUU ITPOUCXOIUT C
NPUBJICUYCHUEM 3HAHUW W3 paHee M3YUYCHHbIX YUEOHBIX MPEIMETOB:
«OKpyKaromuii Mupy,

«buoinorus. 57 kiacce» u «dusuka. 7 Kiaacey.

[Ipyn wW3yyeHUHM XUMHUM TPOUCXOIUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHYECKOM HayKd Kak o0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS,
MPaKTUYECKON JEATEIbHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphI. 3a7a4ya yueOHOro peaAMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbI XUMUUYECKUX 3HAHUN — BaXKHEUIINX (aKTOB, MOHATHIL, 3aKOHOB U
TEOPETUYECKHX TMOJIOKEHUN, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO
XapakTepa, A3blKa HAYKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM IO3HAHUS MPU HU3YYCHHH BEUIECTB U
XUMUYECKUX peakiui, B (OpMUPOBAHUM M PA3BUTUU IMO3HABATEIBHBIX
YyMEHUH U HX TMPUMEHEHHU B Yy4ueOHO-MO3HABaTEIbHOM H y4yeOHO-
UCCJIEIOBATENLCKOW  JACSATEIBHOCTH, OCBOCHHMHM TMpaBUil  0€30MacCHOI0
oOpallleHus C BEIIeCTBAMHU B TIOBCEITHEBHOM JKU3HHU.

[Ipy M3yyeHMM XMMHUK Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMS
BaXHOE 3HaYEHHUE MPUOOPENN TaKue e, KakK:

e (OpMHpPOBAHME HHTEJUIEKTYyaJIbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

e  HAmNpaBIEHHOCTh OOyYeHHA HaA CHCTEMaTHYEeCKOe TMpUOOIICHHUE
oOyyaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOU JIE€ATENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (HOPMHUPYIOIIUM MOTHBALUIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

o o0ecreueHne yCcIoBUi, CIOCOOCTBYIOMIMX MTPUOOPETEHUIO 00yUYarOIIMMUCS
OMbITa Pa3HOOOpPa3HOW MAESATEIBbHOCTH, MO3HAHHWA W CAMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAJIBHOE 3HAUYEHUE MJis
pa3IMYHBIX BUOB JESTEIBHOCTH;

e (dopMupoBanue 00mEeH (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYyYHOMU
rPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATh M OLICHUBATh SIBJICHUS
OKpY>KaIOIlIET0 MHpa, WUCIOJb3Yys 3HAHHUS U ONBIT, MOJYyYEHHBbIE MPU H3yYECHUH
XUMHH, TPUMEHATh UX MpPH pEIIeHUU NpoOdJeM B IOBCEAHEBHOM >KU3HU MU
TPYJOBOM AEATEIbHOCTH;

e (dopmupoBaHHe Yy O0OyYarOImMXCS TYMaHUCTHYECKUX OTHOIIEHUH,
MOHMMAHUSA IIEHHOCTH XWMHWYECKHUX 3HAHUH JJs BBIPAOOTKH DKOJOTHYECKH
LIEJIECOO0PA3HOT0 MOBEACHHUSI B OBITY M TPYAOBOW JESATENBHOCTH B UEIAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPE.IbI;

e pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHUS OOIICYETOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANpPaBIEHHOCTU AANbHEHIIEro
oOy4eHwusI.

OO1ee 4McIO YacoB, OTBEIEHHBIX ISl U3YUYEHHUS XHUMHHM Ha ypOBHE
OCHOBHOTO 00111er0o o0pa3zoBaHus, coctarisieT 136 dacos: B 8 kiacce — 68
yacoB (24aca B Heneo), B 9 kitacce — 68 yacos (2 yaca B HefIelO).



COILEPKXAHUE OBYUYEHUSA

1.KJIACC
IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuu. Pone XumMun B KW3HU 4Y€JIOBEKA. XUMUS B CUCTEME
Hayk. Tema u BemectBa. dusmyeckue CBOWCTBA BEIIECTB. ArperarHoe
cocTostHue BemiecTB. lloHsATHE O MeTojax MO3HAHUS B XUMHHU. YHCThIE
BelecTBa U cMecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3IIEMEHThL. CUMBOJIBI XUMUYECKUX
aneMeHTOB. IIpocThie W ClOXHBIE BeHECTBA. ATOMHO-MOJEKYISIPHOE
y4CHHUE.

Xumuyeckas  Qopmyrna. BajaeHTHOCTH  aTOMOB ~ XMMHYECKHUX
AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BeliecTB. OTHOCUTEbHASI ATOMHAs
macca. OrtTHocuTenbHass  MOJEKyJsipHas Macca. MaccoBasg 10
XUMHYECKOT0 AJIEMEHTA B COCIMHCHUU.

KommuecTtBo BemectBa. Monbk. Mosaprass macca. B3anMocBs3b
KOJIMYECTBa, MacChl M YKCJIa CTPYKTYPHBIX €IUHUIL BellecTBa. Pacuérsl 1o
bopMyITaMXUMUYECKUX COCTUHEHUH.

Ou3NUeCcKUe W XUMUYECKUE SIBIICHHS. XUMHUYECKas peakuus u e
MpPU3HAKH. 3aKOH COXPAaHEHUsS MacChl BEHIECTB. XUMUYECKUE YpPaBHECHUSI.
Knaccudpukanuss XUMUYECKUMX peakiuil  (COCIUHEHMS, Ppa3JI0KEHHUS,
3aMeIleHus, 0OMeHa).

Xumuueckuii IKCnepumennt

3HAKOMCTBO C XUMHUYECKOM TMOCYAOW, TpaBWiIaMH paboOThl B
nabopaTopuu U NMpUéMamMu 00pallleHus ¢ JadOpaTOPHBIM 000PYIOBAHUEM,
W3yYE€HHE U OMNUCaHHe (PU3NUYECKUX CBOWCTB 00pa3llOB HEOPTaHUUECKUX
BEIECTB, HaOmojeHue (Qusnyeckux (TUIaBJICHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTylNKe, KHUICHHE | KOHJCHCAIMs BOJbBI) H
XUMHUUYECKUX (TOpEHHE CB€UYH, TMPOKAIMBAHWE MEIHOM IPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCJIOTOM) SIBJICHUN, HAOMIOJCHUE U OINHUCAHUE
MPU3HAKOB TIPOTEKAHUSI XUMHUYECKHX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHCIOTHI C XJIOPUAOM Oapus, pa3ioxKeHUE
rugpokcuga Menu (II) mpu HarpeBaHMM, B3aMMOJCHCTBUE JKelie3a C
pactBopoM conu meau (II), u3ydeHue crnocoOOB paslesieHus cMeceil: ¢
MOMOIIILI0O  MarHuTta, (GUIBTPOBAHMWE, BbIIAPUBAHUE, JIUCTHILIALIMS,
xpomaTorpadusi, IpoBeJACHUE OYUCTKUA MOBAPEHHOW COJIM, HAOMIOJACHUE U
OMMCAaHUE PE3YJbTATOB MPOBEACHUSI ONbITA, WIIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUSI MacChl, CO3/IaHUE MOJENIEH MOJIEKYII (IIapOCTEPKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHM4eCKUX BelleCTB

Bo3agyx — cmech razoB. CoctaB Bo3ayxa. Kucnopom — 3ieMeHT u
npocroe BeulecTBO. HaxokneHue kucinopojga B mpupoie, pusznyueckue u
XUMHUYeckue cBoiicTBa (peakuuu ropeHusi). Oxcuasl. [Ipumenenue



kucaopona. CrocoObl



MOJIYYCHUSI KHUCIIOpOaa B JTA0OPATOPUM U TPOMBIIUICHHOCTH. KpyroBopot
KHcIopoa B mpupojie. O30H — alIoTponHast MOAU(PUKALIUS KUCIOPOIa.

TermmoBoit  3h(deKT XUMHUECKOH peaklud, TEPMOXUMHUUYECKHUE
YPaBHEHUSI, K30~ U SHJAOTEPMUUYECKUE PEAKIHNHU. TOIIMBO: yrojiib U METaH.
3arpsi3HeHHE BO3/lyXa, YCUJIEHHWE TMapHUKOBOro 3¢deKTa, paspylieHue
030HOBOTO CJIOSI.

Bonopon — anmeMeHT U npocToe BemecTBO. Haxoxaenne Bogopoaa B
npupoze, (GU3NYECKUe W XWMHUYECKHE CBOWCTBA, NMPUMEHEHHE, CIIOCOOBI
nosnyyeHus. Kucnorsl u conm.

Monsipabiii 00BEM Ta30B. PacuéThl 10 XUMHUYECKUM YPAaBHEHUSIM.
dusnueckrue CBOMCTBAa BOJbl. Boma kak pactBoputenb. PacTBOpEI.
HacplllieHHbIE W HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B
BoJie. MaccoBast 10715 BEIIECTBA B paCTBOPE. XUMUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOPOB B MPHUPOJE U B KU3HU 4YesloBeKa. Kpyrosopot
BOJbl B NIpUPOJE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXxpaHa M OUYHCTKA
MPUPOJIHBIX BOJ.

Knaccuduxanus HEOPTaHUYECKUX COCIVMHEHUH. OKCHIBI.
Knaccuduxanus OKCUIIOB: cosieoOpa3yromue (OCHOBHbBIC, KHUCIIOTHBIE,
ampoTepHble) U HecosieoOpazywmme.  HomeHkinatypa  OKCHIOB.
DU3NYECKUE U XUMUYECKHE CBOMCTBA OKCHUIOB. [loirydeHrne okCuIoB.

OcHoBanus. Knaccudukanys OCHOBaHMIA: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenknarypa ocHoBaHuil. DPU3NYECKHUE U XHUMHUYECKHUE
CBOMCTBa OCHOBaHUU. [lonydeHre OCHOBaHUN.

Kucnorel.  Knaccuduxamuss  kucmor. Homenkmatypa — KHCIOT.
du3nyecKkne 1 XMMHYECKUE CBOMCTBA KUCJIOT. PsJl aKTUBHOCTHM METAJUIOB
H. H. bekerosa. [lonydyeHue Kucior.

Comu. Homenknarypa coseil. @uzndeckue u XMMUYECKAE CBOMCTBA COJICH.
[Tomydyenue counei.

['eHeTnyeckas CBSA3b MEXKY KJlacCaMU HEOPTaHUYECKUX COCIUHECHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OIPEAEIIEHUE COAEPKAHUSA KHUCIOpOoAa B BO3AYXE,
MOJIy4eHHEe, COOMpaHue, pacro3HaBaHUE M M3YyUYCHHE CBOWMCTB KHCJIOPOJA,
HAOJIOZICHUE B3aWMOJICHCTBUSA BEIIECTB C KHUCIOPOAOM U  YCIOBUSA
BO3HUKHOBEHUS M TIPEKpaIleHUs] TopeHus (Imoxkapa), O3HAKOMIICHHE C
oOpa3llaMl OKCHJIOB U OIHMCAHHE HMX CBOMCTB, MOJIy4€HHE, COOMpaHuUe,
pacno3HaBaHle U W3yUYEHUE CBOWCTB BOAOPOJIa (TOPEHNUE), B3aMMOICHCTBHE
Bojopoga ¢ okcuaoMm wmeau  (II)  (BO3MOXKHO  MCHOJIB30BAHUE
BUJICOMATEPHUAITIOB), HAOIIOCHUE 00PA3I[OB BEIIECTB KOJIMUECTBOM 1 MOJIb,
UCCJIEIOBAHUE OCOOEHHOCTEM pAacCTBOPEHHUS BEIIECTB C  Pa3jIM4yHOU
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEAEIIEHHOW MAacCOBOM
JIOJIE PacTBOPEHHOTO BELIECTBA, B3aUMOJEHCTBUE BOJbI C METAIAMHU
(HaTpueM UM KajbleM) (BO3MOXHO HCIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB),



WCCJIEIOBAaHNE 00PA3I[0B HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0JICHUE W3MEHEHMS OKPACKH HWHIUKATOPOB B PACTBOPAX KHUCIOT H
mieaouei, um3ydeHue B3ammojeicTBus okcuma meau (1) ¢ pacrtBopom
CEpHOM KHUCIIOTHI, KHCJIOT C METaUIaMH, pPEaKUuid HEeWTpaaIu3alui,
MOJyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHWE OJIHOTO MeETajuia
JPYTUM U3 PacTBOPa COJIM, PEIICHUE DKCIECPUMEHTAIBHBIX 3a7a4y MO TEME
«Baxnenme Ki1acchbl HEOPraHMYECKUX COCTUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoennme aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie MONBITKU KJIaCCU(PUKAIIMA XUMUUYECKUX dJeMeHTOB. [loHsTHE
O Trpynmax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE M IICIOYHO3EMEIbHBIC
METaJlIbl, TAJIOTE€HbI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE OO0pa3zyloT
aMmdoTepHbIE OKCUJIBI U TUAPOKCHUJIBI.

[lepuonnueckuit  3akoH. Ilepuomnueckas cuCTEMa XUMHYECKHX
anemenToB JI. . MenneneeBa. KopoTkonepnogHas U JIMHHONEPUOIHAS
dbopmbl  Ilepuoamdeckoid cucTeMbl XUMHYeCKuX dieMmeHtoB J[. .
MenneneeBa. Ilepuonsl m rTpynmbl. PU3UYECKUNA CMBICT MOPSIKOBOTO
HOMEpPa, HOMEPOB MEPUOA U TPYIIBI JIIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sfep. M30Tombl. DIEKTPOHBI.
CtpoeHre HJIEKTPOHHBIX 000J0YeK aroMoB TepBbIX 20 XUMHUYECKUX
aneMeHToB Ilepronnueckoii cucremsl . 1. MenneneeBa. Xapakrepuctuka
XAMHUYECKOTO 3JIEMEHTA 10 €ro MoJIoKeHuto B Ileprnoanueckon cucreme /1.
H. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHUA  pajguyca aTOMOB  XHMHYECKUX
3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB II0 TPyNIaMm |
MepUOIaM.

3nauenue Ilepuognueckoro 3axkoHa u Ilepronnyeckol cHCTEMBI
XMMHUYECKUX DJIEMEHTOB JUIsl pa3BUTHs Hayku U npaktuku. /. 1. Menzaenees
— YYEHBIN U IPAXKIAHUH.

Xumudeckass cBs3b. KoBajieHTHast (MOJiApHAsT YW HEMOJSIpHAs) CBS3b.

DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTENIbHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUU.

IIporiecchl OKHUCIIEHUSI U BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuui IKCnepumenm:

W3yuyeHHe  00paslloB  BEIIECTB  METAUIOB U HEMETaJUIOB,
B3aUMOJICHCTBUE THUIPOKCUIA IIMHKA C PACTBOPAMHM KHUCJIOT U IIEJIOYEH,
MPOBEICHUE ONBITOB, WIUIFOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX  peakuuii  (TOpeHHe, PpeakUuu  Pas3IoKEHHUS,
COCIMHEHU).

Mesricnpeomemmnnie ceasu



Peanuzanmsi MEXNpeAMETHBIX CBS3€H MPU HM3yUYCHUH XUMUU B 8
KJIacCE OCYIIECTBISETCS 4Yepe3 HMCIOJIb30BaHHWE KaK OOIIUX €CTECTBEHHO-
-HAyYHBIX TMOHSTHUWA, TaK W TOHATHUM, SABJISIONIUXCA CHUCTEMHBIMHM JIJIs
OTACJBHBIX TPEAMETOB €CTECTBEHHO--HAYYHOTO IIMKJIA.

OOmue ecTeCTBEHHO--HAY4YHbIE MOHSATHS: Hay4dHBIM (akT, THIOTE3a,
TEOpHs, 3aKOH, aHaJdu3, CHUHTe3, KiaccuuKalus, IePUOJIUIHOCTD,
HaONIOICHUE, OKCIIEPUMEHT, MOJCIMPOBAHNUE, W3MEPEHUE, MOJCIb,
SIBJICHHE.

dusukKa: Marepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHI,
M30TOMBI, PAIMOAKTUBHOCTh, MOJICKYJA, YJICKTPUUECKUM 3apsji, BEIIECTBO,
TEeno, OO0BEM, arperaTHoe COCTOSIHUE BellecTBa, Tra3, (U3NYECKue
BEJIMYMHBI, €IUHULIBI U3MEPEHHUS, KOCMOC, IJIAHETHI, 3BE3/1bI, COTHIIE.

buonorus: orocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpANIBI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIA€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

2.KJIACC
BemecTBO U XMMHYECKAas] peaKUMsl

[lepuonnueckuii  3akoH. Ilepuomnyeckas cucTeMa XUMHYECKHUX
sanemenToB [[. 1. Menneneea. CtpoeHne atomMoB. 3aKOHOMEPHOCTH B
W3MEHEHUM CBOMCTB XMMHUUYECKUX DJIEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB,
KaJlusd, Kalblid M HUX COCAMHCHUM B COOTBETCTBHU C IIOJIOKCHUEM
71eMeHTOB B llepruoanueckor cucTeMe u CTpPOEHUEM UX aTOMOB.

Crpoenue BeEIIECTBA: BUIBI XUMHYECKOH CBSI3U. Tumer
KPUCTAJUTMYECKUX PEHIETOK, 3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEIETKU U BUJA XUMUUECKOU CBA3U.

Kimaccupukanyss #W  HOMEHKJIATypa HEOPraHWYECKHX  BEIIECTB.
XUMUYECKHE CBOMCTBA BEILECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJlaccam
HEOPTaHUYECKUX COCIMHEHUM, TEeHETHYeCKas CBS3b HEOPTraHUYECKUX
BEIIICCTB.

Kiaccudukanys XuMUYECKUX PEAKIIUN 110 pa3IMIHBIM IPH3HAKaM (110
YUCIy M COCTaBY YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
s dekTy, Mo UBMEHEHUIO CTENEHEH OKUCIEHUS] XUMUYECKUX 3JIEMEHTOB, 10
00paTUMOCTH, MO YYacTUIO KarTajau3aropa). JK30- U HHAOTEPMUYECKHE
pEeaKIuu, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctn xuMudeckou peakiuu. [lonstrue 06 0OpaTUMBIX
U HEOOpaTHUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOIEHHBIX H
reTeporeHHbix peakiusax. [lonstue o kartanuze. [loHsATHE O XMMUYECKOM
paBHOBecuU. DaKTOPHI, BIUSIONIME HA CKOPOCTh XMMUUYECKON peakiuu u
MOJIOKEHHE XUMUYECKOTO PABHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIMU, SJICKTPOHHBIA OajaHC
OKHCIIUTENIbHO-BOCCTAHOBUTEILHOM peakiiuu. CocTaBiIeHUE YpaBHEHUI



OKHUCIIUTENIbHO--BOCCTAHOBUTENBHBIX PEAKIIUN C HMCIOJIb30BAHHEM METOAA
AJIEKTPOHHOTO OaliaHca.

Teopust  AACKTPOIUTUYECKOM  JTUCCOLUMALMHU.  DJIEKTPOJIUTHI U
HEANIEKTPOIuThl. KaThoHbl, aHMOHBI. MeXaHU3M AUCCOIMAIlUA BELIECTB C
Pa3IMYHBIMKM BUJAMU XUMHUYECKOU cBsi3u. Ctenenpb aucconuanui. CuibHble
U ci1a0ble DJIEKTPOJIUTHI.

Peakiuu moHHoro oOMeHa. YCJIOBHUS MPOTEKaHUS pPeakluid MOHHOTO
oOMeHa, TOTHBIC U COKpaINIEHHBIC NOHHBIE ypaBHEHUs peaknuid. CBOMCTBa
KHCIIOT, OCHOBaHMW ¥ COJIM B  CBETe  TNPEACTABICHHA 00
ANEKTPOIUTUYECKON aucconuanu. KauecTBeHHbIE pEaKklMM Ha HWOHBI.
[TonsiTHE O TUAPOITU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHUE C  MOAEISIMHU  KPUCTAJUIMYECKUX  PEHIETOK
HEOPTaHWYECKUX BEIIECTB — METANIOB U HEMETaIOB (rpadura u anmasa),
CIIOXHBIX BEIIECTB (XJIOpUAA HATPHUs), MCCIECIOBAHUE 3aBUCHUMOCTHU
CKOPOCTH XMMHUYECKON pEaKIUU OT BO3JAEHUCTBUSL Pa3IMUHBIX (PAKTOPOB,
UCCIICIOBAHUE  AJIEKTPOMPOBOJHOCTH PACTBOPOB  BEHIECTB, Mpoliecca
JTUCCOIIMAIIMH KHUCIIOT, IIeJI0UeH U coJiel (BO3MOXKHO UCIIOIb30BAaHUE BUICO
MaTepuayiioB), MPOBEJCHHUE  OIBITOB, WUIIOCTPUPYIONIUX  MPU3HAKU
MPOTEKaHUsI PEeaKIuii MOHHOTO oOMeHa (0Opa3oBaHUE OCajKa, BBIIACICHUE
raza, o0Opa3oBaHHE BOJbl), OIbBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ peakuuil  (TopeHue,  peaxkuuu
pa3JIoXKEHUs, COEIUHEHHMS), PACIIO3HABAHHE HEOPraHWYECKUX BEIIECTB C
MOMOIIBI0 KAYECTBEHHBIX PEAKIMI HA MOHBI, PEIIEHUE SKCIEPUMEHTAIIbHBIX
3a/1ad.

HeMmeTa/uibl 4 MX COeTMHEHUSA

OO6mast xapaktepucTruka rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue W (Pu3nuecKkue CBONCTBa
MPOCTHIX BEILIECTB — raJlor€HOB. XMMUYECKUE CBOMCTBA HAa MIPUMEPE XJIOpa
(B3aumMoieicTBrE C MeTallaMHu, HeMeTaJJIaMu, IEJI0YaMH ).
XnopoBopopoa. ConsiHasi KUCIOTa, XWMHYECKHUE CBOWMCTBA, MOJIYYEHHUE,
IpUMEHEHHE. [[ercTBUE XI0opa U XJIOPOBOAOPOAAa HA OPraHU3M YEJIOBEKA.
Baxxnenme XJ0puabl U UXHAXO0XKIEHHUE B IIPUPOJE.

OO6mast xapakrepuctuka osnemMeHToB VIA-rpymmbel. OcoOeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTepHbIe CTeNeHU OKucieHus. CTpoeHne u
dbu3MYecKue CBOWCTBA TMPOCTHIX BEIIECTB — KHCIOPOJAa U CEPBHIL.
AJJIOTpOITHBIE MOIU(PUKAIIMK KUCJIOPOJa M cepbl. XMMHUUYECKHE CBOWCTBA
cepbl. CepoBoaopoj, cTpoeHHue, (U3MYECKHEe W XHUMHUYECKHE CBOMCTBA.
Oxcunbl cepbl Kak MPEICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa,
bu3nYecKue U XMMHUYECKHE CBOMCTBA (00IMME KaK MpPEICTAaBHTENs Kiacca
KHCIIOT ¥ crenupuiecKkrne). XUMHUECKUE DPEaKIUd, JIekKAIIUe B OCHOBE
IMPOMBIIIUIEHHOTO Ccroco0a MOoJydeHusi cepHoM Kucnotbl. [IpumeneHue



cepHoil kucioThl. Coau CepHOM KUCIOThI, KAUYECTBEHHAS! PEAKIIUs HA



cynabdar-uoH. Haxoxnenue cepsl W €€ COEIMHEHUH B TPUPOJE.
XUMHUECKOE 3arps3HEHUE OKpYXalolled Ccpeabl COCAMHEHHUSIMU Cepbl
(KUCTIOTHBIE JOXKIHU, 3arpsS3HEHUE BO3JlyXa U BOJOEMOB), CIOCOOBI €ro
MpeI0TBpaIICHUS.

OOmast xapakTepucTuka »3yeMeHTOB VA-rpynmbl. OcoOEHHOCTH
CTPOCHHMSI ~ aTOMOB,  XapaKTepHble  CTEMEHM  OKHUCJIEHHus.  A30T,
pacmpocTpaHeHHe B TpuUpoje, (PU3NYECKHEe U XHUMUYECKHUE CBOWCTBA.
Kpyrosopot azora B npupoje. AMMHAK, €ro QU3NYECKUe U XUMHUYECKUE
CBOICTBa, MoJiyueHHe U npuMeHeHue. Coilu aMMOHUs, UX (PU3UYECKUE U
XUMUYECKHE CBOWMCTBa, NpuMeHeHWe. KadecTBeHHas peaknus Ha HOHBI
aMMOHHUA. A30THas KUCJIOTa, €€ TMOoJydeHue, (pu3nuveckrue M XUMHUYECKUE
cBOMcTBa (00IIME KaK MPEACTABUTEIS Kjacca KHUCJIOT U CIEeUU(pUUYECKUE).
Hcnonb3oBaHne HUTPATOB M COJIeH aMMOHHUS B KayeCTBE MUHEPAJIbHBIX
y10OpeHuit. XuMHU4€ecKoe 3arpsi3HEHUE OKpY>KaroIen Cpelsl
COCMHEHHUSIMH a30Ta (KUCIOTHBIE JOXKIU, 3arpsi3HEHUE BO3yXa, MOYBBI U
BOJ10EMOB). Dochop, asoTponHbie Moaudukauu Gocdopa, puzndeckue u
xummudeckue cBorctBa. Oxcun dochopa (V) u docdhopnas xuciora,
busznueckue W XMMHUYECKHE CBOICTBa, TmoiiydeHue. lcnosb3oBaHue
dbocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHU.

O6mast xapakrepuctuka snemeHToB I[VA-rpynmel. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTEMEHH OKUCJICHUS.  YTIEpoa,
AJIJIOTPOITHBIE MOAU(HUKAIINH, PACTIPOCTPAHEHHE B MPHUPOAE, GU3HUECKUE U
XUMHUYECKue CBOMCTBA. AncopOuusi. KpyroBopoT yriepoma B OpHUpOJIE.
Oxcunpl yriepojaa, ux Qpu3nyeckre U XMMHUECKHE CBOMCTBA, JCHCTBUE Ha
JKUBBIE  OpPraHU3MbI, T[OJy4Ye€HHWEe W TMPUMEHEHHE. OKOJOTHYECKHE
po0JieMbl, cBsi3aHHBIC ¢ okcuaoM yriepoaa (IV), rumores3a riobanbHOrO
NOTEIJICHUsI KIIMMAaTa, MapHUKOBBINA 3 (PekT. YTosbHasg KUCI0Ta U €€ COJH,
ux (u3nyeckne M XUMUYECKHE CBONCTBA, TOJYyYCHHE W TIPUMCHCHHE.
KauectBennas peakius Ha kapOoHAT-MOHBI. Vcnonb30BaHue KapOOHATOB B
OBITY, METUIIMHE, TPOMBIITUICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavaibHBIE TIOHATHS OO0 OpPraHWYECKUX BEIISCTBAX KakK o
COCIMHEHMSIX yriepoaa (MeTaH, OTaH, OTWUJICH, alleTWICH, JTaHoJ,
TJIUIEPHUH, YKCycHas kuciota). [IpupoaHpie MCTOYHHMKH YTIIEBOAOPOIOB
(yrosb, mpuUpOIHBINA Ta3, HEPTH), MPOIYKTHI UX MepepaboTku (OCH3MH), UX
poJib B OBITY W TPOMBINUICHHOCTH. [loHSATHE O OMOJIOTMYECKH Ba’KHBIX
BEII[ECTBAX: KHUpPaxX, OelKax, yrieBoJax — U UX POJIA B JKU3HU YEIIOBEKA.
MartepuanbHOE €AMHCTBO OPTAHUYECKUX M HEOPTaHMYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue ¥ XUMUYECKUE CBOMCTBA, MOJIyYCHHE U
npuMmenenue. CoenHenns KpeMHus B npupoze. OOuiue npeacTaBieHus o0
okcune kpemuus (IV) wu  kpemHueBoil kuciore. CuIMKAThl, HX
UCIIOJIb30BAaHUE B OBITY, B MPOMBINIJIEHHOCTH. BaxkHeire cTpouTenbHbie
MaTepHuabl: KepaMuKa,



CTEKJI0, IEeMeHT, OeroH, xkemne300eroH. [IpobGrembr  Ge3omacHOTO
WCIIOJIb30BaHUsl CTPOUTEIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM KU3HH.
Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3lloB HEOPraHWYECKUX BEUIECTB, CBOMCTB COJITHOM
KHCJIOTBI, IPOBEJICHUE KAUYECTBEHHBIX PEAaKIMHd Ha XJIOPUIA-UOHBI U
HAOJNIOZICHUE TPU3HAKOB WX  MPOTECKAHWS, ONBITH, OTPAKAIOIINC
bu3MYecKue W XHUMHYECKHE CBOWMCTBA TaJOT€HOB W WX COCIWHEHUU
(BO3MOXKHO ~ HMCIOJIb30BaHUE  BHUJIEOMATEpPUATOB), O3HAKOMJICHHE C
oOpa3laMu XJOpUJ0B (TalOT€HHUIOB), O3HAKOMIIEHHUE ¢ 00pa3liaMu Cephl U
e¢ coeauHeHUsMU  (BO3MOXKHO  HCIOJIb30BAaHHE  BHUEOMATEpPUAIIOB),
HaOJIOJIeHWe  Tpoliecca  OOyrJIMBaHMs — caxapa  IOoJ  JICHCTBHEM
KOHIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, M3y4YCHUE XHMHUYECKHUX CBOMCTB
pa30aBlIEHHON CEpHOM KHUCJIOTHI, MPOBEICHUE KauyeCTBEHHOW pEeaKIMu Ha
cynb(dar- MOH U HaOIIOJIEHUE MpHU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE C
(du3nuecKuMu cBOMCTBaMU a30Ta, (pocopa u UX coequHEeHUN (BO3MOKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), 0Opa3laMu a30THBIX U (PocPOpHBIX
yIn0OpeHuil, moyyeHue, cooupanue, pacrio3HaBaHUE W M3YYECHHE CBOWCTB
aMMHaKa, MPOBEJCHUE KAaYECTBEHHBIX pEaKlIWii HAa HWOH AaMMOHUA U
dbocharT-moH U HU3yYEHUE NPHU3HAKOB HMX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHLEHTPUPOBAHHOM  A30THOM  KHCIOTBI C  Meablo  (BO3MOXKHO
HCIIOJIb30BaHUE BUICOMATEPHUATIOB), U3YUEHHUE MOJECJICH KPUCTATUITMYECKUX
peméTok anmasza, rpadura, QymiepeHa, O3HAKOMIICHHE C IPOIECCOM
ancopOIMu  pacTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  YIUIEM U
YCTPOMCTBOM MPOTHBOrasza, IOJIyYeHHE, COOMpaHHe, paclo3HAaBaHUE U
M3y4YE€HUE CBOMCTB YTJIEKMCIIOTO ra3a, MPOBEACHNE KAUYECTBEHHBIX PEAKIINN
Ha KapOOHAT W CWJIMKAT-UOHBI W H3YyUYCHHUE MPU3HAKOB HX MPOTEKAHMUS,
O3HAKOMJIEHUE C MPOAYKIMEH CUIMKATHOW MPOMBIILUICHHOCTH, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a7ady Mo TeMme «BaxHelmme HemeTaubl U HUX
COETUHEHUS.
MeTa/uibl 4 MX COeTUHEHUSA

OO6miasi XapakTepUCTUKA XHUMHUYECKHX JJIEMEHTOB — METAJIOB Ha
OCHOBaHMU UX ToJioxkeHuss B Ilepuomuueckoil cucteMe XUMHUUYECKHUX
sanemenToB [. . MenneneeBa u crpoeHusi aroMoB. CTpO€HUE METaJIOB.
Meranmnuyeckass CBsI3b M METAUIMUECKash KPUCTAIIMYECKAs peIIETKa.
DNEeKTPOXUMHUYECKUA PSAJl  HAOpsOKEHUW MeTauioB. (Du3MYecKue W
XUMHUYECKHE CBOMCTBa MeTajuioB. OO01Me crocoObl MOJTYYEHUsS] METAJLIOB.
[loHaTHE O KOpPPO3UM METAVIOB, OCHOBHBIC CIIOCOOBI 3alIUTHI HX OT
koppo3uu. CmnaBbl (CTanb, YYryH, [IOpaJIOMUHHMM, OpoH3a) H HX
MPUMEHEHUE B OBITY W MMPOMBIIIIICHHOCTH.

[Ilenounsie Metamuibl: nosokeHue B Ilepuoandeckoi cucreme
xumudeckux oaemeHtoB [JI. . MenneneeBa, CcTpoeHHE HX aTOMOB,
HaxoxJaeHue B npupoge. Dusmyecknue MW XUMUYECKHE CBOMCTBa (Ha



npumepe HaTpus U Kanus). Okcuabpl U



TUJAPOKCUIBI HATpUsi W Kanus. [IpuMeHeHue IIEIOYHbIX METaJIOB U UX
COEeJIMHEHUMH.

[IlenoyHno3emMenbHbIE METaAJIbl MAarHuid W KaJlbLIMK: IOJOXKCHHE B
[lepnognueckonn cucreMe xumuyeckux 3nemeHTtoB J[. . Menneneesa,
CTPOCHHE MX aTOMOB, HAXOXKJICHHUE B Mpupoe. PU3NUECKUE U XUMUUYECKHE
CBOMCTBa MarHusi M Kaiblivs. BakHeline coequHeHus Kalnblus (OKCHI,
TUAPOKCU/I, coiin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmoMmuHMil: nosnokeHue B Ileprognmdeckoil cuUcTeME XUMHUYECKUX
sanemeHToB J[. . MenneneeBa, cTpoeHrue aToMa, HaXOXKJICHUE B IIPUPOJE.
duzryeckre U XUMUYECKHUE CBOMCTBA alfoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCH/JIa ¥ TUAPOKCUIA ATFOMUHUSI.

Keneszo: mnonoxenue B Ileppoanyeckol CcUCTEME XUMHUYECKUX
sanemenToB JI. 1. MenaeneeBa, CTpO€HUE aToMa, HAXOXKACHUE B MPUPOJE.
PuU3NYECKNEe W XHUMHUYECKHE CBOWCTBA »keneza. OKCHUIbI, THUAPOKCUIBI U
comu xene3a (II) u sxeneza(lll), ux cocras, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C 00pasllaMi METAJJIOB U CIUIABOB, X (U3HMUECKUMU
CBOMCTBaMHU, H3Yy4YCHUE pE3YyJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO
UCIIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), OCOOCHHOCTEH  B3aUMOJCHCTBUS
OKCHJa KaJblIUsi W HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), HCCIEIOBAHUE CBOMCTB KECTKOM BOJBI, Mpoliecca
ropeHusi  keyne3a B Kuciaopode  (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX pEaKIui Ha
WOHBI: MarHusl, KajablMs, alllOMUHUS, [IUHKA, JKelie3a

8. wu xene3a (III), menu (1), HaOMrOMEHUE M OMTUCAHUE TIPOIIECCOB OKpAIIMBAHUS
JJaMEHH MOHAaMU HaTpus, KalIus W Kaiablud (BO3MOYKHO HCIOJb30BAHUE
BUJICOMATEPUAIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THIAPOKCHIA ATFOMUHUS
Y TUIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 Mo TeMe «BakHeunme
METAJIJIbI K KX COETUHEHUS.

XuMHuA U OKpY:Ka0LIas cpeaa

Bemectsa u wmarepuaiibl B IIOBCEIHEBHOM JKU3HM  YEJIOBEKA.
be3onacHoe HUCMOIB30BaHUE BEIIECTB M XUMHYECKUX PEAKIHUM B OBITY.
[lepBast momMoIIb MPU XUMUYECKUX 0KOTAX M OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpyKawomed cpeasl  (mpenenbHas
JonycTuMas KoHIeHTpamusi BemiectB, nanee — IIJIK). Ponb xumum B
PEILICHUH IKOJIOTHYECKHUX MPOOIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJLJIOB,

MOJINMEPHBIE MAaTEPHUAIIBI).
Mescnpeomemmnbnie céasu



Peanuzanmsi MEXNpeAMETHBIX CBS3€H MPU HM3yYCHUH XUMUU B 9
KJIACCe OCYIICCTBIIICTCS Yepe3 MCIOJIb30BAHMEC KaK OOIIMX C€CTCCTBEHHO-
HAyYHBIX IIOHATHH, TaK M TIOHATHH, SBJSIOMIUXCS CUCTEMHBIMHU JUJIS
OTJICIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATHS: HAy4YHBIA (hakT, THIOTE3a,
3aKOH, TCOpHUS, AaHajiu3, CHHTE3, KiIacCU(UKAIUsA, IEePUOJIUIHOCTD,
HaONIOCHUE, OKCIIEPUMEHT, MOJICINPOBAHUE, M3MEpPEHUE, MOJEIb,
SIBJICHHE, TTAPHUKOBBIN 3D(DEKT, TEXHOJIOTHS, MATCPUAITBI.

®dusnka: MaTepus, aToM, 3JCKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHU],
WU30TOMBI,  PAJIMOAKTHBHOCTH,  MOJICKYJIa,  DJICKTPUYSCKHH  3aps,
MIPOBOJHUKH, TOJYIPOBOJHUKH, JWAIIEKTPUKH, (OTODJIEMEHT, BEIICCTBO,
Teno, O00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Ta3, pacTBOp,
pacTBOPUMOCTh, KPHCTAIMYECKAs pEMIETKa, CIUIaBbl, (PU3HUYECKHE
BEJIMYMHBI, CAUHUIIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IIJIAHETHI,
3BE31161, COJIHIIE.

buonorusi:  orocunres, Abixanue, Ouochepa, dSKocUcCTEMA,
MUHEpaTbHBIC yI0OpeHHS, MHUKPOJJICMEHTHI, MaKpOJJICMEHTHI,
MMMTATeJIbHBIC BEIICCTBA.

['eorpadus: armocdepa, rumpocdhepa, MUHEpANIBbI, TOPHBIE MOPOJIbI,
MOJIC3HBIC HCKOTIaeMbIE, TOTUIMBO, BOJIHBIC PECYPCHI.



IHINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHSI IMPOrPAMMBI OCHOBHOT'O OOILErO
00pa30BaHMsl JOCTUTAIOTCA B XOJ€ O0yUeHUSI XUMHUH B €IMHCTBE Y4eOHOM U
BOCIIUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU
POCCUICKNMHU COLIMOKYJIbTYPHBIMHU U IYXOBHO-HPaBCTBEHHBIMU
LHEHHOCTSIMH, IPUHATHIMU B OOILIECTBE MPAaBUJIAMHA U HOPMaMU MTOBEJAEHUS U
CHOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATHU3AINH
o0yyJarommxcs.

JIMYHOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYarOIIHUXCS
PYKOBOJCTBOBATbCS CUCTEMOW NO3UTUBHBIX LIEHHOCTHBIX OpPUEHTAUUN H
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

e NMATPHOTHYECKOI0 BOCIIUTAHUS:

LHEHHOCTHOTO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M  HAYYHOMY HACIEAWIO, TIOHMMAaHWs  3HA4YeHUs
XMMHYECKON HayKM B JKU3HM COBPEMEHHOro O0OIlecTBa, CHOCOOHOCTH
BJIQJICTh JOCTOBEpPHOM HHPOpMaIell O TEpPeOBbIX JOCTHKEHUAX U
OTKpPBITUSX MHUPOBOW M OTEHYECTBEHHOM XWMHUH, 3aMHTEPECOBAHHOCTH B
HAy4YHbIX 3HAHUAX 00 YCTPOICTBE MUpa U 00ILIECTBA;

e TIPAKAAHCKOI0 BOCIIUTAHMSA:

IIPEICTABIICHNS O COLMAJIBHBIX HOPMaxX M MPaBWJIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUJIEKTHMBE, KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B
OOILIECTBEHHO TOJIE3HOM, Y4eOHO-MCCIIEeI0OBATEIbCKOM, TBOPUYECKOW U
JIPYTUX BUIAX ACSATEIBHOCTU, TOTOBHOCTH K PAa3HOOOpPA3HOM COBMECTHOM
NESTEIbHOCTH TpPH  BBINOJHEHUM Y4eOHBIX, I1O3HABAaTENbHBIX 3ajad,
BBINIOJIHEHUH XMUMHYECKUX AKCIIEPUMEHTOB, CO3/IaHUHM YyYEOHBIX MPOEKTOB,
CTpPEMJICHHUS K B3aMMOIIOHMMAHHUIO W B3aMMOINOMOIIM B MPOLECCe ITOU
y4eOHOM JesSTeNbHOCTH, TOTOBHOCTH OLICHMBaTh CBOE TIOBEJACHHE W
MOCTYIIKM CBOMX TOBAPUIIEHN C NO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C
y4ETOM OCO3HAHUS ITOCIEACTBUM MOCTYIIKOB;

e IEHHOCTH HAYYHOI'O MO3HAHUS'

MHUPOBO33PEHUYECKNE TMPEACTABICHUS O BELIECTBE W XUMHYECKOM
peaKkiiK, COOTBETCTBYIOUIUE COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAyKH U
COCTABJISIIOLIME OCHOBY JUIsl MOHUMAaHHSA CYIIHOCTH HAYyYHOM KapTHUHBI
MUpAa, PEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPO/IBI,
B3aMMOCBS35X YEJIOBEKA C MPUPOJHON CPeoil, O POJU XMMHUHU B NO3HAHUU
ITUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHBBI, HAIPABICHHBIE HAa IIOJyYEHHME HOBBIX
3HaHUU 10 XUMHM, HEOOXOAMMBIE Uil OOBSICHEHHS HaOII0JAaeMBbIX
IPOLIECCOB U SIBJICHUH, TO3HABATEIBHON, MHPOPMAILIMOHHON U YUTATEIbCKON



KyJIbTYpbI, B TOM YHUCJIE HaBBIKOB CaMOCTOSITENILHON PAa0OTHI C y4EOHBIMU
TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JOCTYIMTHBIMH TEXHUYECKUMHU CPEICTBAMHU WH(POPMAITMOHHBIX
TEXHOJIOT UM,

WHTEpeC K 00YYCHHIO M TTO3HAHUIO, JTF0003HATEIHPHOCTD, TOTOBHOCTh U
CIIOCOOHOCTh K C€aMOOOpa30BaHMIO, MPOEKTHOW U WCCIENOBATEIHLCKOU
JEATEIbBHOCTH, K OCO3HAaHHOMY BBIOOPY HaINpPaBICHHOCTH U YPOBHS
oOy4eHus B JaJIbHEHIIIEM;

e ¢opMupoBaHNSs KYJbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH >KU3HHM, OTBETCTBEHHOT'O OTHOIICHUSI K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pPOBbIA 00pa3 KU3HU, OCO3ZHAHUE MOCIIEICTBUI
U HEMPUATUE BPEAHBIX MPUBBIYEK (YMOTPEOJCHUSI alKOTOJisl, HAPKOTUKOB,
KypeHus), HEOOXOJUMOCTU COOJIIOJCHUS TIpaBWJ O€30MaCHOCTU TIpU
oOpallleHnH CXUMUYECKIMU BEIIeCTBAMHU B OBITY U peallbHOU KU3HU;

e TPYAOBOI'0 BOCIMTAHMSI:

HHTEpEeC K TPaKTHUYECKOMY H3y4YCHHIO Tpodeccuii U  Tpyda
pa3IMYHOIO poOJa, YBAXEHUE K TPyAy H pe3yJbraTaM TPYAOBOH
JIeSITEILHOCTH, B TOM YHMCJI€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN
0 XUMHUM, OCO3HAHHBIH  BBIOOP HWHIUBUAYAIBHOW  TPACKTOPUHU
MPOJOIKEHUS O00pa3oBaHUs C Y4E€TOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIINECTBEHHBIX HMHTEPECOB U TOTPEOHOCTEH,
ycrenrHon mnpodeccuoHabHONM ACATEIBHOCTH M PA3BUTHS HEOOXOIUMBIX
YMEHHUM, TOTOBHOCTb aJIalITUPOBATHCS B MPOGHECCUOHAIBHOU Cpefie;

e JKOJOrH4e€CKOro BOCIIUTAHMSI:

AKOJIOTHYECKH  IeJiecoo0pa3HOe  OTHOIIEHHWE K TMPUPOJAE  Kak
HWCTOYHMKY >KHM3HHM Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHHS, IOHHWMAaHUE
IIEHHOCTH 3JI0pOBOr0 W 0Oe30macHOro olpasza KU3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3JI0POBBIO,
OCO3HAHHME IIEHHOCTU COOJIOJIEHUs TpaBUiI OE30MacHOTO TOBEICHUS TPHU
paboTe C BelecTBaMH, a TaKKE B CHUTYalMSIX, YIPOXKAIOIIMX 310POBBIO U
JKU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJIy9aeMble MPY U3yUYCHUU XUMHUH,
JUIS PELICHUs 3aJa4, CBSI3aHHBIX C OKPYXKAIOLIEW NMPUPOLHOU CPENOH, I
MOBBIIIIEHUS YPOBHS SKOJIOTHYECKOW KYJBTYPhI, OCO3HAHUS T100aIbHOTO
XapakTepa SKOJOTHMUYECKUX MPOOJeM M MyTeW HX PEIICHHUS MOCPEICTBOM
METOJI0B XMMUU, IKOJIOTUUYECKOTO MBIILICHUS, YMEHHS PYKOBOJICTBOBATHCS
YM B ITI03HABATEIbHOW, KOMMYHUKATUBHOM U COLMAIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaIMeTHBIX PE3yibTAaTOB BBIJACISIOT 3HAUYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHUS OOIEHAYYHBIE TOHSITHS (3aKOH, TEOpHS,
MPUHITUI, TUTIOTe3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U APYyTroe.),
KOTOPBIE HCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax
MO3BOJIAIOT HAa OCHOBE 3HAHUW U3 OTUX MPeaMeToB (POpMHPOBATH
MPEJCTaBICHUE O 1ETOCTHOM



HAy4YHOW KapTWHE MHpa, W yHUBEpPCAIbHBIC yYEOHBIE JCHUCTBUS
(mo3HaBaTeabHbIE,  KOMMYHUKATUBHBIC,  PETYIATUBHBIE),  KOTOpPbHIC
o0OecreynBalOT  (OPMHUPOBAHUE TOTOBHOCTH K  CAMOCTOSITEIIBHOMY
MJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHONIEATEIHHOCTH.
Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA
Bba3oBble JJoruuyeckue 1elcTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MpU
OCBOCHUU 3HAHUI: PACKPBIBATH CMBICT XUMUYECKUX MOHATUHN (BBIICTSATH X
XapaKTepHble TNPU3HAKH, YCTAaHABIMBAaTh B3aUMOCBSI3b C  JPYTUMU
MOHSTHUSIMH ), UCTIOJIB30BaTh OHATHS JJI OOBSICHEHUS OT/IEIbHBIX (PAKTOB U
SBJICHUM, BBHIOMpATh OCHOBAHUS W KPUTEpUHU JJs KJIacCUPUKALUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIUui, yCTaHABJIMBATH MPUUYNHHO-
CJICJICTBEHHBIC CBSI3U MEXIY OOBEKTaMU HM3YYEHUS, CTPOUTH JIOTUYECKUE
paccyxJieHus (MHIyKTUBHBIE, I€TyKTUBHbBIC, IO AHAJIOTHH ), I€1aTh BHIBOIbI
Y 3aKJIFOYCHUS;

YMEHHUE TPUMEHSTh B MPOLIECCE MO3HAHUS MOHATHUS (MIPEIMETHBIC U
METanpeIMETHbIC), CHMBOJINUECKUE (3HAKOBBIE) MOJIEIH, UCIOJIb3yeMbIC B
XUMHH, TPEoOpa30BBIBATH IIMPOKO MPUMEHSIEMbIE B XHMHH MOJIEIbHBIC
MPEACTABICHUS] — XUMHUYECKUM 3HAK (CUMBOJI 3JIEMEHTA), XHUMUYECKas
dbopmyna M ypaBHEHHE XUMHUYECKOW PEAKIMH — IMPU PEIICHUH Y4eOHO-
MO3HABATENbHBIX 33/1a4y, C Y4YE€TOM OTHUX MOJCIbHBIX MPEICTaBICHUIN
BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU H3Y4aeMBbIX
O0OBEKTOB — XUMHUYECKUX BEIIECTB M XWMHUYECKHX PEAKIMM, BBISBISATH
o011Me 3aKOHOMEPHOCTH, PUYUHHO-CIICJICTBEHHBIE CBA3U U MPOTHUBOPEUUS
B M3y4YaeMBbIX MTPOIECCAX U SBIICHUSX.

Ba3oBble uccienoBarejbckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IIOCTABJIEHHBIE BONPOCHI B  KAyeCTBE
WHCTPYMEHTA TIO3HAHUsA, a TaK)KE B KaueCTBE OCHOBBI JJIsi (POPMUPOBAHUS
TUIIOTE3bl IO MPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

npuoOpeTeHNe  OmMbITa MO  IUIAHUPOBAHWIO, OpTaHHW3allUd |
MIPOBEICHUIO YUCHUUECKUX IKCIEPUMEHTOB, YMEHHE HAOJIIOIaTh 32 XOJI0M
npoiiecca, CaMOCTOSITETILHO MIPOTHO3UPOBATH ero pe3yJbTar,
dbopmynupoBaTh 0000IIEHUS U BBIBOJBLI IO pe3yJbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIICIOBAHNS, COCTABIIATH OTUET O MPOJICIIAHHOMN padoTe.

Pabora c undgopmanmeii:

yMEHHUE  BbIOMpaTh,  AHAIMU3UPOBATH W HHTEPIPETUPOBATH
WH(pOpMAIINIO Pa3IMUHBIX BUJIOB M (DOPM MPEICTABIICHUS, TTOTYyYaeMYI0 U3
pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpATypa XUMHUUYECKOTO
collep KaHMsl, CIIPaBOYHBIE MOCOOMs, pecypchbl WHTepHeTa), KPUTHYECKU
OLICHMBATh MPOTUBOPEUHMBYIO U HEJOCTOBEPHYIO HH(POPMAILIHIO;



YMEHHE MNPUMEHSTHh Pa3IMYHbIE METOJbl M 3alpOChl MPU TMOUCKE U
otOope uHGOpPMAIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMUMBIX JIs
BBITIOJIHEHUSI Y4€OHBIX U TO3HABATENIbHBIX 3a/1au ONpEeNeiIEHHOTO THIIA,
npuoOpeTeHUE OIbITa B O0JACTH HCHOJIb30BaHUS HUH(POPMALUOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTHI, OBJAJICHUE KYJIbTypOH aKTUBHOTO
WCIIOJIb30BaHUs PA3JIMUHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEILHO BEIOUPATh
ONTUMaJIbHYIO0 (OpMYy MpelcTaBlieHus MHGOPMAMK W WUIIOCTPUPOBATH
pelaemMpie  3a/ladyd  HECIOKHBIMH ~CXEMaMH, JuarpamMMmamu, JApYTHMH
dbopmamu rpadKu U IX KOMOWHAITASMH,

YMEHUE HCHOJb30BaTh W aHAIM3UPOBATh B IIpoliecce ydeOHOU u
UCCIIEOBATEIBCKOM  JIEATEIIBHOCTH uH(popmanuio 0 BIIVSTHUU
IPOMBIIUIEHHOCTH, CEIbCKOTO XO3SMCTBa M TPAHCIOPTAa HA COCTOSHUE
OKPYKaIOUIEN MPUPOTHON CPEBI.

KoMMyHUKATHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHUSA:

yMEHUS 3a7aBaTh BOMPOCHI (B XOJ€ auajnora u (Wiau) AUCKYCCHUU) IO
CYILIECTBY OOCYyXJ1aeMOW TeMbI, (HOPMYIUPOBATH CBOM MPEAJIOKECHUS
OTHOCHUTEJILHO BBIMIOJHEHHS TIPEAJIOKEHHON 3a/1a4H;

YMEHUSI TPEACTAaBISATh TMOJYUYCHHBIE pE3yJIbTaThl IMO3HABATEIBHOU
JEATEIIBHOCTH B YCTHBIX M MHCHbMEHHBIX TEKCTaX; J€JaTh IMPE3EHTALUI0
pe3yIbTAaTOB BBIMOJHEHUS XHUMHYECKOTO HJKCIEpUMEHTa (J1abopaTOpHOTO
OmbITa, J1TA0OpaTOPHOW pPabOTHl MO HCCICIOBAHUIO CBOWMCTB BEILECTB,
y4eOHOTO MTPOCKTA);

yMEHHUSI Y4eOHOT0 COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W UCCIEN0BATEIbCKON MESITEIbHOCTH TIPU PEIICHUN
BO3HHUKAIOIIMX TIpoOJieM Ha OCHOBe Yy4éTa OOIMX MHTEPECOB U
COTJIACOBAHMSI TMO3UIUN (0OCYXXJI€HHsS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJAUHALIUSI COBMECTHBIX ACHCTBHM, ONpEIeICHUEe KPUTEPUEB
0 OLIEHKE KayeCTBa BHITIOJIHEHHON PabOThI U IPYTHE).

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUA:

YMEHHE  CaMOCTOSITEJIbHO  ONpEAENsITh  LeNu  JIeITeIbHOCTH,
MJIAaHUPOBATh, OCYIECTBISATh, KOHTPOJIUPOBATH W TPU HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOKO JEATEIBLHOCTb, BHIOUpaATh Hamboliee 3(pPeKTuBHbBIC
CHOCOOBI pElIeHHs] YYEOHBIX M IO3HABATENbHBIX 3a]ad, CaMOCTOSITEIbHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEIIOKEHHBIN aITOPUTM ACHUCTBUN NPU
BBITIOJIHCHUU 3aJ]aHUI C y4ETOM MOJyUYCHHs] HOBBIX 3HAHHM 00 M3y4aeMBbIX
00BbEKTax — BEIIECTBAX U PEAKIUAX, OIEHUBATh COOTBETCTBUE MOTYUYEHHOTO
pe3ynbTaTa 3asBJICHHON IeJId, YMEHHE HCIOJIb30BaTh W aHAJIU3UPOBATH
KOHTEKCTBI, TIpeJIjlaraeéMble B yCIIOBUU 3a1aHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pPe3yJbTATOB MO OCBOCHUIO 00S3aTEIBHOTO
COJlep)KaHMsi,  YCTAHOBJIEHHOTO  JaHHOM  (QeaepanbHOl  pabouei
POrpaMMOM, BBIIETISIOT: OCBOEHHBIE OOYyYalOUIMMHUCS HAy4HbIE 3HAHUS,



YMEHHUSI U CTIOCOOBI



NeNCcTBUN, crienuuueckue i MpeaMeTHON o0macTu «XuMus», BUIBI
JESITEILHOCTH MO TOJYYEHHI0O HOBOTO 3HAHUS, €ro HHTEPIpETalNH,
npeoOpa3oBaHUI0 U NPUMEHEHHIO B Pa3JIMYHBIX YYCOHBIX M HOBBIX
CUTYyaLUSIX.

K koHiy oOyuenust B 8 kiiacce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM

YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

6

pPacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHNA: aTOM, MOJEKyIa,
XUMUYECKUH JJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTb, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas macca,
MaccoBas J0Js1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUH, MOJIAPHBII 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBAHHE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasi peakius, Kiaccuukalus peakuuid: peaxkiuu
COCIIMHEHHUs, PEaKIMM pa3JIOKECHUS, PEaKIUU 3aMEIIEHUs, peaKkUuu
0oOM€Ha, HK30- U PHJIOTEPMHUUYECKUE PEaKINH, TEIIOBOU 3(pPeKkT peakuuu,
ApO aTOMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHAas OpOWTanb, paguyc
aToMa, XMMHUYECKasl CBA3b, MOJSAPHAs W HENOJSIPHAST KOBAJECHTHAs CBS3b,
VOHHAs CBsA3b, MOH, KaTUOH, aHMOH, PacTBOpP, MaccoBas JOJIsI BELIECTBA
(mpoLleHTHAsl KOHIIEHTpALHs) B pacTBOPE;

WUIFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMMHMYECKUX NOHATHH U
IPUMEHSATH 3TH ITOHATHS IIPU ONMCAHUM BELIECTB U UX ITPEBPAILCHHI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JUIsl COCTaBieHHUs (opmyi
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OTPENENATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTETIEHb  OKUCJCHHMsSI  BJEMEHTOB B  OWHApHBIX  COEAMHEHMUSX,
NPUHAAJIEKHOCTh BEHIECTB K ONPENEIEHHOMY KIACCy COEIMHEHHM MO
dbopmynaMm, BHUJ XUMUYECKOM CBsI3M (KOBAJICHTHasT W HWOHHas) B
HEOPTaHUYECKUX COCTUHEHHUSIX;

10 packpeiBath cMmbicn [lepmommueckoro 3akona J[. M. Mennaeneesa:

11

JIEMOHCTPUPOBATh TOHMMAHUE MEPHOJUYECKON 3aBUCHMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosiokeHus: B llepumoanueckoil cucreme,
3aKOHOB COXPAaHEHHUsS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aATOMHO--
MOJIEKYJIIPHOTO yY€HUs, 3aK0OHa ABOTaJIpo;

ONMKCHIBATh W XapaKTepu3oBaTh TaOamuHyto Qopmy Illepuomnyeckoi
CUCTEMbl XHMMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAYECHUS, KOTOpPbIE HMMEIOTCS B
tabnuue «llepuoguueckas cucrema xumudeckux osnemeHtoB JI. U.
MeHieneeBay ¢ YUCIOBBIMU XapPaKTEPUCTUKAMU CTPOCHHUS aTOMOB



12

13

14
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XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YUCIO AICKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);
KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAaHUUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 4YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIMU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi OMKUCAHUE TPUMEPAMHU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpallleHU B
Pa3JIMYHBIX YCIIOBHUSIX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISPHYIO W MOJSPHYIO  MAacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO0 3JIEMEHTa 10 (dopmysie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINU;
MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIbHON JIEATEIIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMIo, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€M — Il M3Y4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );
CIENOBAaTh  IpaBWJIaM  MOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
7a00paTOpPHBIM  O0OPYJIOBaHMEM, a TakXXe IMpaBWwiaM oOOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB MO TIONYYEHHUIO U COOUpaHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacIio3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIOT C MOMOUIBIO UHJIUKATOPOB
(;makmyc, henondTarenH, METHIOPAHXK U APYTHE).

K xoniy oOydenus B 9 kjacce npeaMeTHbie pe3yibTaThl HA 0a30BOM

YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

18

pPacKpbhIBAaTh CMBICI OCHOBHBIX XMMHWYECKHUX [OHATHNW: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJla, WOH, KaTWOH, aHWOH, IPOCTOE BELIECTBO,
CJII0’KHOE BELIECTBO, BAJICHTHOCTb, JJICKTPOOTPULIATEIBHOCTD, CTEICHb
OKHCIICHUS, XUMHUECKasi PeaKIMsl, XUMUYeCKasi CBsI3b, TEIUIOBOI 3¢ deKT
peakiuuu, MOJlb, MOJSPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJICKTPOIUTUYECKAS NUCCOLMALMsA, PEaKLUU HOHHOIO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U
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23

24
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HEOOpaTUMBbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHE M  BOCCTAaHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTaNIMYecKas pemeTka, KOppo3usi METaJlIoB,
CIUIAaBbl, CKOPOCTh XUMHUYECKOM peakluH, TMPelesIbHO JO0mycTUMas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITHH H
MPUMEHSITH 3TH HOHSTHUS NIPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OMPENIECNATh BAJIGHTHOCTh U CTENEHb OKUCIECHUS] XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEHIECTB K
ONpeAeNéHHOMY KJIacCy COEIMHEHHH 1Mo (opmysaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCJIMHEHUSX, 3apsij MOHA M0 XUMUYECKOU (opmyIe, XapakTep Cpelbl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUM, TUI KPUCTALIAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIica Ileproamueckoro 3akona JI. M. MenngeneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKChIBaTh M XapaKTEPU30BaTh
tabnnunyio opmy Ilepuogndeckoil CUCTEMbl XUMUYECKUX DIIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPHUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYSCKON Tabimie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjApa, oOIIee YHCIO DJIEKTPOHOB U
pacmpenieieHde UX 10 DJJEKTPOHHBIM CJIOSIM), OOBICHSTH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB DJIEMEHTOB UM WX COCAWMHEHUN B
npeaenax MajiblX NEPUOIOB UM TIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 4YKMCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIMH
BEILIECTB, MO TEIIOBOMY 3G (DEKTy, MO0 WU3MEHEHUIO CTEICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME M CHEIU(UUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MNOATBEPXkKAasi ONUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKI1i;

COCTAaBIISAITb YPABHEHUS DJEKTPOJUTUYECKOM JUCCOIMALMUA  KHUCIOT,
1IEJIOYEUN U COJIEU, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO
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oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIANINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATHX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX IIPEBpaAlllEHU B Pa3IUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO H  MOJISIPHYIO — MacChl
BCI[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 1o (opmyre
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAUTH PacUEThI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  MpaBWja  IOJIb30BAHUS ~ XMMUYECKOM  MOCyIoll U
7a00paTopHbIM  O00OpYy/IOBaHMEM, a TakKe IMpaBwia oOOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHSIMH TIO BBIMOJHEHUIO
Ja00pAaTOPHBIX XMMHYECKUX OIBITOB I10 TMOJYyYCHHI0O W COOHUpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONIME  KAdeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PaclO3HABATH OIMBITHBIM MyTEM XJIOPHII-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIHNEC B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTBR;

MIPUMEHSATH OCHOBHBIC OTEPAIlH MBICIIUTEIBLHON JCSITCIBHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3allMI0, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3Y4YCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJEIHPOBAaHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsnvecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB u dekTpoHHbIe (LM POBbLIE)
KoHnTpoJibHbIE IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMUYECKHE MOHATHS
XuMHS — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU NeATeIIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemrecTBa 1 XuMU4eCcKue 15 1 bubmuorexa [JOK
' peaKkuuu https://m.edsoo.ru/7f41837c
Wroro o pazneny 20
Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopoa. ITonstue 5 bu6muoreka [IOK
' 00 oxcHaax https://m.edso00.ru/7f41837¢c
Bonopon.Ilonstue o kucnorax bu6nuorexa [IOK
2.2 8 1
U COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nunorexa [JOK
' OCHOBAHUSAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJ1acChl 11 1 1 bubmuoreka [IOK
' HEOPraHWYECKUX COCTUHEHUN https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pazpnen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI
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[Tepuonuueckuii 3aKOH U

31 [leproauueckast cucrema 7 bu6mmoreka [IOK
XUMHYECKUX 31eMeHToB []. 1. https://m.edsoo.ru/7f41837c
Menaene-eBa. CTpoeHue aroMa
XuMUYeCcKas CBA3b. Bu6miorexa IOK

32 OKHCIHTEIIBHO- 8 https://m.edso00.ru/7f41837¢c
BOCCTAHOBUTEJIBHBIC PEAKITUHI

Horo no pasaeny 15 sl sgsponu7tE1837c
PesepBHOE Bpems 3 bubmmorexa [IOK

https://m.edso0.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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9 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bu6mmoteka [IOK
' OCHOBHBIX Pa3J/IeNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6mmoreka [IOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 3 1 1 bubnmnoreka [JOK
' XHUMUYECKUE PEAKLIMU B paCTBOPAX https://m.edso00.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTUKA XUMHUUECKUX bubnmnoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso00.ru/7f41a636
OO01mas XxapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [OK
' PYIIEL L-€p https://m.edso0o.ru/7f41a636
COCITUHEHUS
OO01mmas XxapakTepruCTHKa XUMUIESCKUX
2.3 aneMeHTOB VA-Tpynmsl. A30T, pocop 1 ux 7 1 bubmorexa [TOK
' ' ’ https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mmas XxapaKTepUCTUKA XHMHUECKUX
24 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmorexa [JOK
' . Py ' po https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHHUS
Hroro no pazneny 25
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Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6nmorexa [IOK
3.1 Obmpe cROHCTBA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxueline MeTaiuibl U UX COECINHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paszpnen 4. XuMus v okpy:kaomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 buGnnorexa LIOK
' 1 P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Hdara uugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero U3yuyeHusi = oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Pone XumMuu B )XxU3HU 1 bu6nuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTO/IaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ffod227e
[Ipaxtuueckas pabora Ne 1 «IIpaBuia
3 paboThI B 1a00OpaTOpUu U IPUEMBI 1 bubnmnoreka [JOK
oOpartieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrele BemecTBa U cMecu. CIocoObl 1 bubmmoreka [IOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[MpakTrueckast padora Ne 2
5 «Paznenenue cmeceil (Ha nmpumepe 1 bubmmorexa [JOK
Aet N PHUMED https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM )»
but6mmorekxa [IOK
A 1
6 TOMBL I MOTICHYIIHL https://m.edsoo.ru/ff0d2a6c
- XUMHUYECKHE DJIEMEHTBI. 3HAKU 1 but6mmorekxa [IOK
(CHMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIC BEIIECTBA 1 bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmorexa [JOK
yIBIpHOe ¥4 https://m.edso0.ru/ff0d2d50
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3aKOH OCTOSHCTBA COCTaBa BCIICCTB.

bu6nmoreka [IOK

10 X e . Bane
uMIecKas opmysia. BaseHTHoCTs https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX DJIEMEHTOB
1 OTtHOcuTENnbHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
AJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubmuorexa [JOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
14 ®dusndeckue 1 XUMHYCCKHUE SBIICHUS. bubnmoreka [JOK
XuMH4YecKask peaKus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yclIOBUS MPOTEKaAHUS bubnmoreka [JOK
XUMUYECKHUX PEaKLIAN https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs MacChl BEIIECTB. bubmmnoreka [JOK
16
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KoJIM4ecTBa, MacChl
17 BEIIIECTBA M0 YPABHEHUSIM XMMHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/ff0d5708
peakuit
Kiaccupukanus XHMHIECKUX peaKInii
18 (coemuHeHuUs, pa3JIOKEHUS bubnmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoNeauCT. O6001IeH e 1 brbmorexa [TOK
’ . https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsI 3HAHHHA
20 KonTponbnas padota Nel o reme bubmumoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6nuorexa IIOK

BO3Ayxa. Kucnopong — 3nemMeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOEC BEUICCTBO. O30H

dusnyeckue 1 XUMHUYECKUE CBOMCTBA

bu6nmoreka [IOK

22 KHCIIOPOJA (PEAKIIMH OKNCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CrocoObI MOTy4YEHUsT KUCIIOPO/ia B
23 abopaTtopun Zlqn OMBIIII eHII){OIZTI/I bubmmorexa [JOK
Habopatop P " ' https://m.edso0.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3¢ hexkT XuMuIecKoi
24 pEaKIIMH, IIOHATHE O bubnnorexa [JOK
TEPMOXMMHYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHYCCKUX PEAKITUIX
TommBo (HeTh, yroJib U METaH).
25 3ar SISHGEEI/qu];OS " a, CrmocoObI iro bubmmorexa [JOK
p AYXd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
IIpa eckas padbora Ne 3 o Teme
26 3 I 6I/IT aHue Kic ToMo a bubmioreia LIOK
«lomyserme 1 COV p fIoposd, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY»
97 Bonopon — snemeHT u npocToe bubnmnoreka [JOK
BelecTBo. Haxoxaenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHUE CBONCTBA bubmmoteka [IOK
Bosiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 HowATHe 0 KHCIIOTAX H COMAX https://m.edsoo.ru/ff0d50d2
30 Croco0OsI TOTy4eHHS BOJIOPO/Ia B but6mmorekxa [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTruueckas padota Ne 4 1o Teme
P P but6mmorekxa [{OK
31 «[Tomyuenue u coOupanue Bo10po/a,

M3y4EHHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MousipHblii 00BEM ra3zoB. 3aKOH

bubmuorexa [JOK

32
ABoraznpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KOJIMYECTBA
33 BEILIECTBA T'a3a 10 €ro U3BECTHOM bubmorexa LHOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIH 00BEMY
Brrunciienus 00EMOB ra3oB 110
34 ABHCHMIO peaKI[K Ha OCHOBE 3aKOHA bubmmorexa [IOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHHH T'a30B
35 ®du3nvecKue 1 XHMUYECKHUE CBONCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. ITonstue 06 bubmuorexa [JOK
WHJIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HacbieHHbie
37 Y HEHACBIILIEHHBIE PacTBOPEI. MaccoBas bubmmorexa [JOK
. P PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTryeckas padora Ne 5 mo Teme
38 «IIpurorosiieHHE PACTBOPOB C bubmmnoreka [JOK
onpeaeNEéHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY
39 Konrtponbnas padora Ne2 o teme bubmmnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCuUKaIs, bu6nunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnune u XMMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHWusI: cOCTaB, Ki1accuduxams, but6mmorekxa [{OK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tomydyenue u XMMHUYECKUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarms, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue u XUMHYECKHUE CBOKCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIIATYpa,
46 CHOCOéBIID oI )eHI/DI XHMHquKHe bubmmorexa [JOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTANIBHBIX 3a7a4 110 TeME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTnyeckas CBsA3b MEXKAY KlaccaMu bubmmnoreka [JOK
HEOPTraHWYECKHUX COECTUHEHUIN https://m.edsoo.ru/00ad9a50
bu6nuorexa [IOK
49 O06o011eHre U cucTeMaTH3aIs 3HAaHUHA
B i https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX brbmorexa [JOK
o P https://m.eds00.ru/00ad9ela
COETMHEHU I
[TepBbIe MOMBITKU KIIACCHPUKAITUU
P fuxau bubmuorexa [JOK
51 XUMUYECKHX AIeMeHTOB. [loHsaTHE O
https://m.edsoo.ru/00ad9ffa
TPYIAxX CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
bu6nunorexa [JOK
52 [Tepuoanueckas cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenpaeneeBa
bubnmnoreka [JOK
53 [Tepuropl, TPyIIIBL, TOATPYIIIIBI 1

https://m.edsoo.ru/00ada52¢
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Crpoenue atoMoB. CoCTaB aTOMHBIX

bubmuorexa [JOK

>4 snaep. N3otomnsl https://m.edso0.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I04eK
95 aToMoB 31eMeHTOoB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMMUYECKOTO
56 AJIEMEHTA T10 €ro MOJIOKEHUIO B bubnmoreka [JOK
ITepuonnueckont cucreme /. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa st
57 pa3BuTUs HayKu U npaktuku. 1. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, MIE1ATOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIEeKTPOOTPULIATETEHOCTH AaTOMOB bubnmnoreka [JOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 Horthas ximrieckast cose https://m.edsoo.ru/00adac34
60 KoBasneHTHas noyisipHas XUMUYECKast bu6muoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HENOIsApHAs XUMHUYECKas bubmmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [JOK
62 CTeneHb okHCICHS https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIILHbBIE bubnuotexa [JOK
peakiuu https://m.eds00.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponsHas padorta Ne4 o reme bubnmoreka [JOK
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((CTpOCHI/Ie aroMa. XMMHYECKas CBA3b»

https://m.edsoo.ru/00adb486

66 PesepBHelil ypok. O6001IeHNE T 1 bubnmoreka [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6001menune u 1 bubnuoreka [IOK
CHCTEeMAaTH3alMsl 3HaHUI https://m.edsoo0.ru/00ad9ch?2
68 PesepBusblit ypok. O6001menue u 1 bubnuoreka [IOK
cUCTeEMaTH3allus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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9 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kounrpoubusie | Ilpakruueckue
n/n Bcero u3yuyeHusi = oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[lepuoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnmnoreka [JOK
XAUMHUYECKHX d1emMeHToB /1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bu6muoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bubmmoteka [IOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o teme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiracca

5 Krnaccudukanus XuMuueckux 1 bubmuoreka [IOK
peakLuil 110 pa3IM4YHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOU

bu6nunorexa [JOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHUHU.
bubnuoreka [JOK
8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1

XHUMHYCCKOMU PEaAKIMU U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYECKOT'O paBHOBECH A

OKHCIINTEILHO-BOCCTAHOBUTCILHEIC

bubmuorexa [JOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus PIEKTPOIUTUUECKON
10 I/ICSO ua I/II/IpCI/IJIBHBIG U cia0ble bubmorexa LIOK
A HHATHi. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHble ypaBHEHUS PeaKIIUi buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE IPEACTABICHUN Bubmoreia [JOK
bea https://m.eds00.ru/00add5ds
00 3JIEKTPOTUTHUECKOMN TUCCOIMALIAN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPENCTABIEHUNA 00 buGnnorexa LIOK
p § https://m.eds00.ru/00add8b2
ANEKTPOIATHICCKON JUCCOIHAIIIH
14 TToustue o ruaponnse coiei bubmorexa LOK
p https://m.edsoo.ru/00add9d4
15 O06o001meHre U CUCTEeMaTH3aIHS bubmorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «PerreHne dxcnepruMeEHTAIBHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padorta Ne2 o reme
17 «DJIEKTPOIUTUYECKAS TUCCOLIUALIMS bubnmorexa LIOK
p a THHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIH B PACTBOPAX)»
OO01mas XxapakTepUCTHKA TaJIOTSHOB.
18 XUMHUYECKHUE CBOMCTBA HA TIPUMEDE Bubmaorexa ITOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 XinopoBogopoa. ComnsiHas KUCIIOTA, bubnmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHUYECKHE CBOMCTBA, MOJTyYCHHUE,
MIPUMEHCHHE

https://m.edsoo.ru/00ade104

[IpakTrueckas padota Ne 2 o Teme

bubnmoreka [IOK

20 «ITonyuyeHne COITHON KUCIOTHI,
yi . . https://m.edsoo.ru/00ade348
H3y4yeHue e¢ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIU, €CIIU OAUH U3 bubmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B H30BITKE
99 OO01mas XxapakTepruCTUKA JIEMEHTOB bubnmnoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6nmoreka [IOK
B Npupojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoi, CTpoeHuUE, bubnmnoreka [JOK
¢u3nyecKkre 1 XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nyecKkrue U XMMHUYECKHE CBOMCTBA buomiorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE peaKkilnu, JiexKalinue B
OCHOBE TPOMBIIIJIEHHOTO CIoco0a
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bu6muoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpeibl COeAMHEHUSIMU
cepbl
97 Brraucienne MaccoBOM JOIN BBIXOJA bu6nunorexa [JOK
MPOJIYKTa PEAKIINHT https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHUKA DIIEMEHTOB bubnmoreka [JOK
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VA-rpynnel. A30T, pacipocTpaHeHue
B IIpupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6nmorexa [IOK

29 XHMHYECKHUE CBOMCTBA, IIOJIyUYECHHE U
- https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTuyeckas padora Ne 3 o Teme
30 «ITomydueHne aMMuaKka, U3y4eHUE €ro bubmorexa OK
o > 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIIOTA, €€ PU3NICSCKUE U bubnmnoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B Ka4YeCTBE MUHEPAIbHBIX

32 oOpenuii. XuMu4eckoe bubmmorexa [JOK
yAobP ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
docdop. Oxeun pocdopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blf?,n(qe)cxne " brbmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, TOTy4YeHUE
Hcnonb3oBanue GocdaToB B

34 Ka4yecTBE MUHEPAJIbHBIX YI00pEHU. bu6muoreka [{IOK
3arpsi3sHEeHUE IPUPOAHOU CPEJIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 npu 1(3) i[ ;I/ISI/II‘)-IGCKII)/IC Y XUMHYECKHE bubmmorexa LIOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcupl yraeposa, ux GU3ndecKue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbIE ¢ okcuaoM yriepoaa (1V)

37 VYronbpHasg KUCIIOTa U €€ COJIH bubmmorexa [JOK
https://m.edso0.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

38 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadectBenHnas peakiys Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmorexa ITOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX YTaepoaa
. bubmuorexa [JOK
40 KpemHunii u ero coequHeHUs
https://m.edsoo.ru/00ae080a
[IpakTuueckas padorta Ne 5. Penienue

41 AKCIEPUMEHTAIIbHBIX 33a4 M0 TEME bubnmnoreka [JOK
«BaxHele HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHH S
KonTponbnas padota Ne3 o reme

42 «Baxueimme HeMeTaJlIbl U UX bubmorexa HOK

https://m.edso0.ru/00ae0e18
COCIUHCHHUS»
OO01mmas XxapakTepUCTHKA XHMHYECKUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtanauueckas CBSI3b U but6mmorekxa [IOK
METAJUTNYECKast KPUCTALTHYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3ndeckue CBOMCTBA
METAIIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

. bubnuorexa [JOK

44 DIIEKTPOXUMHUYECKUH P

HanpsH>KEHUH METAIIIIOB

https://m.edsoo0.ru/00ael1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CiuiaBel. Berauciienus mo

bu6nmoreka [IOK

45 %
YPABHCHIAM XUMIHCCKHIX peartiut, https://m.edso0.ru/00ael1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
puMecH
46 ITonsatue 0 KOPPO3UU METALIOB bubmorexa LIOK
pP https:/m.eds00.ru/00ae1278
bubnnorexa [JOK
47
Ienounpie MeTan bl https://m.edso0.ru/00ael14b?2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJTus https://m.edsoo.ru/00ael14b?2
49 [lenouno3emMenbHBIE METAILIIBI — bubnmoreka [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxkuelimnme coequHeEHU KaabIIUA bubnnorexa [IOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATHU3ALIUS
3HAaHUHU
59 JKEcTKOCTh BOJBI M CITOCOOEI €€ bu6nuorexa [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
ITpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOIBI U METOIEI €€ bubmorexa LHOK
| A A https://m.edso0.ru/00aelae8
yCTpaHEHUS
but6mmorexa [IOK
54 A i
JTEOMUHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBa OKCHIA U bu6muoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso but6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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OKCI/I,I[BI, THAPOKCUIBI K COJIN KEJIE3a

bubmuorexa [JOK

o7
(1) u xeme3za (1) https://m.edsoo.ru/00ae35e6
58 O0600111eHre 1 CUCTeMaTHU3aIIHS
3HAHUU
[TpakTuyeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 337a4 10 TEME bubnmnoreka HOK
«BaxHeinme MeTajlibl U UX https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Brruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIUN, €CIIU OAUH U3
60 peareHToB J1aH B U30BITKE UITU bubnmnoreka [JOK
COJICPKUT MpuMecu. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTa
peakiumn
61 O0600111eH1E U CUCTEMATH3alUs
3HAHUU
KonrtponsHas pabota Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX
COEJIMHEHU S
Bemecrtsa u maTepuansl B bubmmoteka [IOK
63 .
TOBCEIHEBHOM KN3HU UEeIOBEKa https://m.edso0.ru/00ae3f50
64 XuMUYecKoe 3arpsi3HeHNe bubmuoreka [IOK
OKpPY KaroLLEen Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perienun bubmumoreka [IOK
HKOJIOTHYECKUX MTPOoOIIeM https://m.edso0.ru/00ae4270
66 PesepBHbIit ypok. O60011eHNE U bubmumoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. O6001IeHNE T bubnmoreka [JOK
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucremMarusanua 3HAHWI

https://m.edsoo.ru/00adb33c

68 PezepHblii ypok. O6001meHE U

cucCTeEMaTH3alusg 3HaAaHUU

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

IMa6puensn O.C., Octpoymos U. I'., Cnankos C. A. Xumus. 8 kiacc. - M:
[Ipoceemenue
IMa6puensn O.C., Octpoymos U. I'., Cnankos C. A. Xumus. 9 kinacc. - M:
IIpocsemenue

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MGTOI[I/ILIGCKI/IC MaTepI/IaHBI
https://prosv.ru/subject/chemistry.html

BI/I6JII/IOTCKa LII/I(l)pOBOI‘O 06pasoBaTean0r0 KOHTEHTA Ha CanTe AKaIIGMI/II/I
Munnpocsemenus Poccun

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/09

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka nudpoBoro o6pazoBaTeIbHOTO KOHTEHTA Ha caiiTe AkajieMuu
Munnpocsemenus Poccun

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/09



https://prosv.ru/subject/chemistry.html
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/09
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