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MNOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U € YY4ETOM KOHLENLUU IPEernojiaBaHus y4eOHOro mpeaMmera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpamMa 1mo XuMmMuM Ja€T NpeACTaBICHHE O ILeNsAX, oOliel crpareruu OOy4deHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIporpaMMbl [0 XUMHH, OIPEAEISAET KOJIMUECTBEHHbIE
U KaueCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BaTEIBHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Yy4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaensieT BO3MOXKHOCTH IpeaMeTa JUls
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE L€Jeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHON
JeSITeIbHOCTH 00yUaroIIerocs 10 OCBOCHUIO yYEOHOT0 COlepKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIE XUMHUEH
IIPEJICTABICHUSI O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 SBOJIIOLMU BEIIECTB B MIPUPOJIE, O MYTIX
pelieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alil BO3MOXHOCTEH JJs caMOpa3BUTUA U (OPMUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el 1 PYyHKINOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHUH, HEOOXOJMMBIX Kak B IIOBCEJIHEBHOM JKM3HM, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO--HAyYHOH TPaMOTHOCTH O0y4arOIINXCs,;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TPHPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aromyUMHUCs CUCTEMBI NTePBOHAYATBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHNYECKOW XUMHUH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHpPOBaHAa HAa OCHOBE CHCTEMHOTO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMbI MOHATUH O XUMHUYEeCcKOH peakuuu. OOe 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTUS 3HAHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

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

— [lepuonnueckoro 3axkona J[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHHS O CTPOCHUH aTOMa U XMMUYECKOU CBSI3H;



— IpEeJCTaBICHUN 00 ANIEKTPOIUTUUECKON AUCCOIMAIIMH BELIECTB B pACTBOPAX.

TeopeTnueckue 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKON COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IOPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUNW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mmupy», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3aiadya y4eOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX ()AKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
IPUOOILEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BEIIECTB U XMMUUYECKUX PEaKLUi, B
bopMUPOBAaHUM ¥ PA3BUTHUH T[O3HABATEIBHBIX YMEHUH M HMX MPUMEHEHHMH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IEeATEIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy W3yd4eHMH XMMHUU Ha yYPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
MpPUOOPEH TaKKe LeH, KaK:

— (hopMupOBaHHE MHTEIUICKTYAIILHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYEHHS HaA CHCTEMaTHYeCKoe MpUOOIeHHe O0O0ydJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MMPHOOPETEHUIO OO0YYarOIIMMHUCA OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpPaA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, TNPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs TyMaHUCTUYECKUX OTHOLIEHUH, TOHUMAaHUS LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MmoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU AaJbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/IbHBIE XMMUYECKUE TOHATHUS

IIpenmer xumuu. Ponb XMMUHM B JKM3HU 4Y€JIOBEKa. XUMUS B CUCTEME HayK. Tena M BeELIECTBa.
®u3nyecKkre CBONCTBAa BELIECTB. ArperarHoe COCTOsSHUE BellecTB. IIoHSATHE O METOnax IMO3HAHMS B
xumuu. YucTele BemecTBa U cMecu. CriocoObl pas3iesieH!st CMecel.

ATOMBI U MOJIEKYJBl. XUMHUECKUE 37eMeHThl. CHMBOJBI XMMUYECKUX 3J1eMeHTOB. [IpocTeie u
CJIO’KHBIE BELECTBA. ATOMHO-MOJIEKYJISIPHOE yUCHHE.

Xumnueckast ¢opmyna. BaneHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENpHAs aToMHas macca. OTHOCUTENbHAs MOJIEKYNspHas Macca. MaccoBas
JI0J1s1 XUMAYECKOTO JIEMEHTa B COCIUHEHUH.

KonnyectBo BemiectBa. Moisb. MonsipHass Macca. B3auMoCBA3b KOJMYECTBA, MAacChl M 4YHCIIA
CTPYKTYPHBIX €AMHUI] BetecTBa. PacuéTel mo GpopMynaM XUMHUYECKUX COSAUHEHUH.

®uznyeckre U XUMUYECKHe SIBIEHUS. XUMHUEcKas peakius U e€ MpHU3HaKh. 3aKOH COXpaHeHUs
Macchl BEIECTB. XHMHUYECKHe YypaBHeHHMA. Knaccupukamuss XUMHUECKHMX peakuui (coennHeHus,
pasioKeHHs, 3aMEILCHHUs, 0OMEHa).

Xumuueckuii Ikcnepumenn .

3HaKOMCTBO C XMMHYECKOW MOCYOH, TpaBUiIaMu paboThl B 1a00opaTopuu U NpuéMaMu oOpaleHus
Cc IabopaTopHBIM 000pyHOBaHHEM, U3y4YeHHE H ONHCaHWEe (PU3MUECKUX CBOWCTB 00pas3IoB
HEOpraHMYeCKUX BEIECTB, HaOdroneHne (uindyeckux (IUIaBICHWE BOCKA, TasHUE JbJla, pacTHpaHUE
caxapa B CTyIIKe, KUIICHHE U KOHIEHCALUs BOABI) U XUMHUYECKHUX (TOPEHUE CBEUH, IPOKATIMBAHNUE MEIHOM
NPOBOJIOKH, B3aMMOJICHCTBHE MeJia C KHCJIOTOH) SIBICHWH, HAOMIOACHHWE M ONHCAHUE TPH3HAKOB
MPOTEKaHUsI XUMUUYECKUX peakluuil (pas3liokeHne caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapusi, paznoxkenue runpokcuaa Meau (1) mpu HarpeBaHuu, B3auMOJICHCTBHE JKeje3a C PACTBOPOM COJIH
menu (1), m3yueHne crmocoOoOB pa3aeneHus: CMeceil: ¢ TOMOIIBI0 MarHuTa, (YUIHTPOBAHKE, BHITAPUBAHHE,
JUCTWIIISIINS, XpoMaTorpadusi, MPOBEACHUE OYUCTKUA TOBAPEHHOHM CONM, HAOMIOJCHUE W OIHMCAHUE
pe3yabTaTOB MPOBEACHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3JaHHe Mojeien
MOJIEKY (IIapOCTEPKHEBBHIX ).

BaskHelimue npeacTtaBuTe 1l HEOPraHNYECKUX BelleCTB

Bozayx — cmecsk razos. CoctaB Bo3ayxa. Kuciopos — anemeHT u npocToe BemecTBo. Haxoxaenue
KHCJIOpOJia B IpUpoe, PU3nyecKre U XMMHUIECKUe cBoiicTBa (peakuuu ropenust). Oxcunel. [lpumenenue
kucnopona. CrocoObl TONydyeHHs KHUCIOpoJa B J1adOpaTopuv MW MPOMBIIUIEHHOCTH. Kpyrosopor
Kucioposia B mpupoze. O30H — aJutoTponHas MoJU(HKALUS KHCIOPO/a.

TemnoBoit  3pdeKT XUMHUUECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHS, 9JK30- H
9HJIOTEPMUYECKUE peakuuH. TOIUIMBO: Yroyib U MeTaH. 3arpsi3HEHHE BO3AYXa, YCUIEHHE MapHUKOBOTO
a¢dexra, pazpyleHre 030HOBOTO CIIOSL.

Bomopon — snemeHT W mpocToe BemecTBo. Haxokaenue Bogopoaa B mpupoje, GU3UUECKUE H
XMUMHYECKHE CBOICTBA, MPUMEHEHKE, ClIocOo0b! omydeHust. Kuciotsl u conu.

MonsipHbiii 00bEM ra3oB. Pacy€rbl 10 XMMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa Boabl. Boma kak pactBopurens. PactBopel. HacklieHHblE U
HEHACHIIIEHHbIE PacTBOPHL. PacTBOpHMOCTh BemecTB B Bojae. MaccoBas 0N BEIIECTBA B PacTBOpE.
XumMmndeckue cBorcTBa BoAsl. OCHOBaHUs. Poib pacTBOpOB B pUpOAE U B XKU3HH yenoBeka. Kpyrosopor
BOJIBI B PUPO/IE. 3arps3HEeHNe MPUPOAHBIX BoA. OXpaHa W OYUCTKA MPUPOJHBIX BOI.

Knaccudukamuss  Heopranmdeckux  coeamHenuit.  Oxcuapl.  Knmaccudukaiuss — OKCHIOB:
cojeoOpasytonine (OCHOBHBIC, KHUCIIOTHBIE, aM@oTepHble) U HecoseoOpasyromue. HomeHkinarypa
okcuoB. du3nueckue U XUMHUYECKUE CBOMCTBA OKCHIOB. [TomyueHne okcuaos.

OcHoBanus. Kraccudukanmust ocHoBaHWW: WIENOYM M HEPACTBOPUMBIC OCHOBAHWSI.
Homenknarypa ocHoBaHuil. @uU3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBaHMM. [lomyueHue
OCHOBaHUM.

Kucnoter. Knaccuduxamnus kucnor. Homenknarypa kucinot. @u3nveckre U XUMUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamuioB H. H. bekerosa. [Tomydenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomydenne
COJIEN.



I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KauyeCTBEHHOE OIpeesieHue COJepKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJIECHUCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W IMpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3LaMu OKCUJOB M OIIMCAaHUE MX CBOMCTB, IOJy4y€HHE, COOMpaHUE, PACIIO3HABAHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHme), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTallaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUS OKpacKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, U3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluud, IOJIy4YeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TeMe «BakHenmue
KJIACChl HEOPIaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux iementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALMUU XUMHUYECKUX dlieMeHToB. [loHsTHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (II€JIOYHBIE U IIEIOUYHO3EMENIbHBIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE Ia3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuii 3akoH. Ilepmoauueckas cucrema xuMuyeckux dieMeHtoB J[. .
MenneneeBa. Koportkonepuognas u uHHONepuoaHas ¢opmbl [lepuognyueckoit cucteMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB artomMHbIX saep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XuMUUecKux 3neMeHToB [leproauueckoil cCUCTeMbI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

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

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

Xumudeckas CBSI3b. KoBanentnas (monsipHas " HEMnoJIsipHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporeccer
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
[HKAa C pacTBOpPaMH KHCIOT M IIEJIOYEH, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX HPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI (TOpEHUE, PEAKIIUU PA3JIOKEHH S, COCIUHEHHUS ).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXnpeaAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 8 KJIacCe€ OCYILIECTBIISIETCS
4yepe3 WCIOJIb30BaHME KakK OOIIUX EeCTECTBEHHO--HAYyYHBIX TIOHSTHH, TaK W TIOHATHH,
SBJISIFOLIUXCSI CACTEMHBIMHU 17151 OT/AENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAay4YHbIH (DaKT, TUIOTE3a, TEOpHUS, 3aKOH,
aHaNM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.



®dusnka: Martepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIHMJ, H30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUM 3aps], BELIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBICE IMOPOJBI, IOJEC3HBIC
UCKOIIaeMble, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKIus

Ilepuonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYeCcKHX »diemeHToB J[. .
MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOMCTB XHUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaIbLUs U UX COEAMHEHUH B COOTBETCTBHM C
HOJIOKEHHUEM 3JIeMEeHTOB B [leprnonnyeckoil cucteme U CTpOEHUEM UX ATOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKOW PEIETKHM M BHUJA XMMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccugukarus XUMUYECKAX PeaKkIuil M0 Pa3IudHbIM MPU3HAKaM (10 YUCIY U COCTaBYy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, [0 YYacCTHIO KaTauu3aropa). JK30- U
SH/I0TEPMHUECKUE PEAKIIMH, TEPMOXUMHUUYECKHE YPAaBHEHHUS.

[TonsiTue o ckopoctn xumuyecko peakuuu. Ilonarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TIOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonarue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON PEAKINH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COoCTaBI€HHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMH BHJAMU XHUMHUYECKOH CBS3U.
Crenenb quccounanui. CuiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakuuu moHHoro o6meHa. YcinoBHsl MPOTEKAHUS PeaKlMii MOHHOrO OOMEHa, MOJHbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
NpEeJCTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
ITonsATHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpPHUs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACHCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEOBAaHHE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUALUU
KHCJIOT, IIenodyed M coneld (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MaTepHalioB), IpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIMX MPHU3HAKU NMPOTEKaHMs peakiuii MOHHOTo oOMeHa (oOpa3zoBaHHE
ocajika, BBIACNICHHE Tra3a, o0pa3oBaHME BOJBI), OIbBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaklUUi (FOpeHHe, peakluu pas3iokKeHMs, COCAMHEHHUS),
pacro3HaBaHWE HEOPraHMYECKHX BELIECTB C IOMOIIBI0O KAaue€CTBEHHBIX PEAKLUIl Ha HOHBI,
pelleHne SKCIepUMEHTaNbHBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.



XWMHUYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3auMOACHCTBHE C MeETallaMH, HEMETaJIaMH,
mienouamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIY4YEHHUE,
npuMeHnenue. JlelicTBue XJiopa U XJIOpOBOAOPO/a Ha OPraHu3M uesnoBeka. Baxkneime Xia0puabl
U MX HaXO0X/ICHUE B IIPUPO/IE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHEe M XMMUYEeCKHe cBOHCTBAa. OKCHIBI CEpbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, (PU3NYECKHE U XUMHYECKHE CBOWCTBa
(oOme Kak MpeNCTaBHTENS Kilacca KHUCIOT M crenuduueckue). XUMHUYECKHUE pPEeakKluu,
JeKale B OCHOBE MPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHoi KuciotTel. [Ipumenenue
cepHOii KUCIOTHl. COJM CePHOM KHCIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-uoH. Haxoxnenue
ceppl U e€ coelMHEHUH B Tmpupoae. XHUMHUECKOE 3arps3HEeHHE OKpYKalolehd cpebl
COECIMHEHUSIMU Ccepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
PEIOTBPALICHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHMs. A30T, paclpocTpaHeHHe B Tpupone, Qusuveckue u
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero (U3NIecKue 1 XUMUIECKHIe
CBOIICTBa, Mony4yeHue u npuMeHeHne. Conu aMMOHHMsI, UX (HU3MUECKUE U XUMUYECKHE CBOWCTBA,
npuMmeHenue. KauecTBeHHas peakuys Ha MOHbI aMMOHUS. A30THas KUCIIOTa, €€ IOJIy4EHUE,
dbusznueckue W XUMHYECKHE CBOicTBa (oOIIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynobpenuii. XUMHUECKOE 3arps3HEHUE OKPYXKAIOIIeH cpelbl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIINA
docdopa, duznueckue u xumudeckue cpoiictea. Okcup docdopa (V) u pochopnas kuciora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiyuyeHue. lcmonb3oBanue ¢ochaToB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIEpoJ, alUIOTPONHbIE MOU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMU4IecKrue cBoicTBa. AncopOuus. KpyroBopot yriepona B mpupoe.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEHHE. DKOJOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEINICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroapHas KHcIoTa U €€
conM, WX (PU3MUECKHE M XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-umoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEIMHEHUAX Yriepona
(MeraH, »TaH, OSTWJIEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHas Kucnora). Ilpuponnsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX MepepaboTKu
(6eH3uH), UX POJb B OBITY M MMPOMBINUICHHOCTH. [I0HATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, OelKax, YyrieBoJaXx — M HMX pOJM B KU3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCAMHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyYe€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHus o6 okxcuge kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTepPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpakaromue (U3NUYEeCKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COCAMHEHHUI (BO3MOXHO



WCIIOJIb30BAaHNUE BHJICOMATEPHAIOB), O3HAKOMIICHHE C O0Opa3liaMu XJIOPHIOB (TaJIOTCHHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHaloB), HaOImOJeHHe Tmpolecca OOyrauBaHUS —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, N3yUYeHUE XUMHUYECKUX CBOMCTB pa3z0aBICHHON CepHOU
KHUCJIOTBI, TIPOBEJICHUE KAaueCTBEHHOM peakluuu Ha cynb(ar-uoH U HaONIOJIeHUE IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOKHO HCIOJB30BaHUE BUIEOMATEPHUATIOB), 0Opa3iiaMu a30THBIX B (OCPOPHBIX yI0OpEHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U HU3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEIbI0 (BO3MOKHO
HCIIOJIb30BAaHUE BUJCOMATEPHUAIOB), U3y4YEHHE MOJENeld KpUCTAUIMYECKHX PEeHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aAcopOlMU PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MmojaydeHue, COOupaHue, pacro3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO rasa, IPOBEJCHHE KaueCTBEHHBIX PEaKIUil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE 3KCIIEpUMEHTANBHBIX 3a/1ad 1o TeMe «Baxuelue
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHHS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumuiyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBA3b M METAJUIMYECKas KpUCTAJUIMYECKas
pemérka. DJIEKTPOXUMHUYECKUM psJ HanpsokeHU wmeramwioB. Dusnueckue U XUMHYECKHE
cBoiicTBa MeTayyioB. OOmue crnocoObl Moxy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTajb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIILIIEHHOCTH.

[Ilenounbie MeTawibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3eMenbHBIE METAUIBI MarHuii W KajlblUi: TnosnokeHne B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpOo€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus W KalbliMs. BaxkHelmume coearuHEHUs
KabIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THUJIPOKCHIA AIIFOMUHMSL.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHHe B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeupnwl, Tuapokcunsl u conu skenesa (I1) u xenmesa (lll), ux cocra, cBoiicTBa u
MTOJIyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMM METa/lIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHHE BHIEOMAaTEpHAalOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KalbILUs U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs JKEIe3a B
KHUCIoposie  (BO3MOXHO  MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUS, IMHKa, kene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE U ONKMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHHE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THUIPOKCUJA IMHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeWIe METallJIbl U UX COCTMHEHUS.



XuMHS 4 OKpPYsKaIIas cpeaa

BemecrBa u Marepuaisl B IIOBCEJHEBHON JKU3HU 4eJIOBEKa. be3omacHoe MCIOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax H
OTPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpepbl (MpeaenabHas JOMyCcTUMasi KOHIEHTpaLus
Beriects, qanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MAaTEPHATIBI).

Meoscnpeomemmnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUU XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHATHH,
SBJISIOIIMXCS CUCTEMHBIMU ISl OT/ACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsA,  MEePUOJUIHOCTh,  HAOMIOJIEHHE,  IKCICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJI, HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOE€ COCTOSIHME BEIIECTBa, ras,
pacTBOp, PacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEHETKa, CIUIaBbl, (U3MYECKUE BEIHYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

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

['eorpadus: armocdepa, ruapocdhepa, MHHEpaANbl, TOPHbIE TMOPOJBI, TOJE3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe O0OYUYCHHSI XMMHUHU B €IMHCTBE YI€OHOW M BOCIIUTATEIHHOM JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAULIHUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYarOIIUXCsl.

JInuHOCTHBIE pE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBAThHCS
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMH M pacIIMpPEHHE OMbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIIECHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XHUMHYECKOH HayKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEpPHOU MH(OpMaIuel o MmepeoBhIX AOCTHKEHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

MPEACTABICHUS O COIMAIBHBIX HOPMax W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHI B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUYECKOM W JpYruxX BUAAX JEATEIbHOCTH, T'OTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JESATENILHOCTH MPHU BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHUH XHUMHYECKHX JKCICPUMEHTOB, CO3JaHUHM YYCOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILM B MPOLIECCE 3TOM y4eOHOH AeSITeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEICHHE M TMOCTYNKU CBOMX TOBApHUIIECH C TMO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHpPOBO33PEHUYECKHE  MPEACTABICHHS O  BEIIECTBE W  XUMHYECKOM  peakluu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKM M COCTAaBISAIOIINE OCHOBY JUIS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS MPHUPOABI, B3aUMOCBA3SX YEJIOBEKa C MPUPOJHONW Cpeoi, O poiH
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HANpPABJICHHBIC HA TIOJYyYEHHWE HOBBIX 3HAHUN IO XUMUH,
HEOoOXOoauMBbIe Il OOBSCHEHUS HaONI0IaeMbIX TMPOILIECCOB U SIBICHUH, MMO3HABATEIBHOM,
WH()OPMAITMOHHON M YUTATEIIbCKON KYJIbTYphI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITEILHON PaOOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOu, MOCTYMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW W HMCCIIEIOBATEIBCKON JESTETLHOCTH, K OCO3HAHHOMY BBIOODY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHUS B NalbHEHIIIEM;

4) hopMHUpOBaHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAaHUE IEHHOCTH >KM3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370POBbIO,
YCTAaHOBKM Ha 37I0pOBBI 00pa3 >KU3HU, OCO3HAHUE TOCICJICTBUA W HEMPHUITHE BPEIHBIX
NpUBBIYEK (YHOTpPEONEHUSI alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOICHUS
mpaBu O€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M peabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY M3YyUEHUIO MPOQEeCcCHii M Tpyaa pa3IuIHOTrO poja, YBaXKeHHE K
TpyAy U pe3yibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE MPUMEHEHUs
MNPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYAITHHOW TPACKTOPUU



IPOJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEemHOW MpoecCHOHATBbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAILHON Cpeae;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHWMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TPaBUII 0€30IIacHOTO MOBEACHUS MpU paboTe C BEIECTBAMH,
a TAKKE B CUTYaLUAX, YIPOXKAIOIINX 300POBbIO U KU3HHU JIOACH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PEIICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEIOH, IS IOBBIIIECHUS YPOBHS SKOJIOTHYECKON
KYJBTYpBl, OCO3HaHUA TNI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJeM M MyTed MX pelIeHHs
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBIIUICHHS, YMEHHUs PYKOBOJCTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLMATIbHOM IMPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBINEISIOT 3HAYMMBIC I (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HakKT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX NMPeAMETOB (pOpMUPOBATh NMPEICTaBIECHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIC ydyeOHBIC JEHCTBUS (IIO3HABATEIbHEIC,
KOMMYHHUKATHBHbIE, PEryJIATHBHbBIE), KOTOpbIE OOecreYuBa0T (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JESTEIbHOCTH.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC YU4eOHbIC el CTBUS

Ba3oBble tornyeckue neiicTBus:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOCHUM 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHH (BBIIEISATH WX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTUSAMH), UCIIOIb30BATh MOHATHUS 751 OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU I KJIacCHUPUKAIUU
XUMHYECKHX BEIIECTB U XMMHUECKUX PEaKLUi, yCTaHABIUBATh IPUYMHHO-CIIECTBEHHBIE CBSI3U
MeXy 00BEKTaMHU U3YU€HHUs, CTPOUTH JIOTHUECKUE pacCy X IeHUs (MHAYKTUBHbIE, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHSTh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHM MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — NpU peleHUH YydeOHOo-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHX PEaKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBICHUSIX.

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIECHHBIE BOIPOCHl B Kaue€CTBE MHCTPYMEHTa IIO3HAHUSA, a
Takkeé B KayecTBE OCHOBBI i (OPMUPOBAHUSA THUIIOTE3bl IO TPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEICHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHME HAOII0aTh 3a XOJIOM IPOLECCa, CAMOCTOATENIBHO MPOTHO3UPOBATh €ro
pe3ynbTaT, (GopMyInpoBaTh OOOOLIEHHS U BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yMeHUe BBIOUpATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMALHIO PA3TMUHBIX BUI0B
1 GOpM IIPEICTABICHUS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJISIpHAst IUTepaTypa



XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSThH Pa3INdHble METObI U 3aIIPOCHI MPHU MOUCKE U 0TOOpe HHGOpMaIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOUMBIX JIJIsl BBIMIOTHEHHS YI€OHBIX M MIO3HABATEIBHBIX 33724
onpeAenéHHOr0 THIA, MPUOOpPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBJa/ICHHE KYJIbTYpOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeACTaBICHUS
uH(pOpMALlMKM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1adll HECIOXKHBIMA CXEMaMH, IuarpaMMamu,
IpyrumMu popmamu rpa Kk U UX KOMOMHAITUSMU;

yYMEHHUE HCIOIb30BaTh U AHATU3UPOBATh B Ipolecce y4eOHOW M MCCIIeI0BATENbCKOM
JEeSTEIIbHOCTH UH(POPMAIIUIO O BIMSHUU MPOMBIIIIEHHOCTH, CETLCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaroLEeH IPUPOJHON CPEbI.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juasora M (WiIu) JUCKYCCHU) IO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBINOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS NPEACTABIATh MOJYYEHHBIE PE3YIbTaThl I03HABATEILHOU 1€ATEILHOCTH B YCTHBIX
M TNHUCBMEHHBIX TEKCTaX; JAeNaTh IMPE3EHTALMI pEe3yJbTaTOB BBINOJHEHUS XUMHYECKOIO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOM pPabOThl MO HCCIEIOBAHHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEILHON U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuyéTa
o0lIMX MHTEPECOB U COIJIacOBaHMs MO3UIUK (0OCYXIeHHUS, OOMEH MHEHHSIMH, «MO3TOBbBIE
WITYPMbD», KOOPAUHALHS COBMECTHBIX JCHCTBHI, ONPEICICHUE KPUTEPUEB 10 OLICHKE KAYeCTBA
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ 1eiiCTBUA:

YMEHHUE CaMOCTOSITENIbHO ONpPEAENATh LENH AESITeIbHOCTH, MIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJIUPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JIESITEIBHOCTh, BHIOMpATH
HaubOosnee dD(QeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBITIOJTHEHUH 3aJaHUl ¢ Y4E€TOM TMOJIYyYeHHUS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEILIECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBHUE IOJYYEHHOI'O pE3yibTaTa 3asBICHHOW LIEIH,
YMEHHUE UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B YCIOBUH 3aJJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocTaBe npeMeTHBIX Pe3yIbTaTOB [0 OCBOCHHUIO 0053aTEIBHOIO COJIEPIKAHUS, YCTAHOBICHHOTO
JAaHHOU (enepanbHOi padoUeil MporpaMMOi, BBIIEISFOT: OCBOCHHBIE O0YYaIONIMMUCS HayYHbIE 3HAHUSA,
YMEHHS U CIIOCOOBI JACUCTBUH, CrieluUIeCKHe IS IPEIMETHON 001aCTH « XHUMUS», BUIBI JEATSIBHOCTH
10 IMOJYYCHHUIO HOBOT'O 3HaHHWsA, €0 MHTECpIIpETalnu, Hp606p330BaHI/IIO U MPUMCHCHUIO B PaA3JIMYHBIX
y‘le6HLIX 1 HOBBIX CUTYyallUsIX.

K KOHIY 06yquI/m B 8 kiIacce MNpEAMETHLBIC PE3YJIbTAThl HA 0a30BOM YPOBHE OOJIKHBI OTpPAXaTb
c(hopMHPOBAHHOCTh y 00YUAIOLTUXCS YMEHUI:

o PpacKpbIBaTb CMBICII OCHOBHBLIX XUMHUYECKUX TOHSITUH: aToM, MOJICKYJIA, XUMHUYECKHAI OJICMCHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS M HEOJHOPOIHASI), BAJICHTHOCTD,
OTHOCHUTCJIbHAAd aTOMHAasA WU MOJICKYJISIpHAass MacCa, KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIApHasA
Macca, MaccoBas IOJII XHMHUYECKOTO DJIEMEHTa B COCIWHEHWUH, MOJIIPHBIN 00BEM, OKCHI,
KHCJI0OTa, OCHOBAaHHEC, COJIb, OJJICKTPOOTPULATCIBHOCTb, CTCIICHb OKHCJICHUA, XHUMUUYCCKas
pcaknuys, Knaccn(bnxauml peaKuHﬁ: pCaklun COCOAUHCHUS, PCAKIHNU PA3JIOKCHUA, PCAKIIUN
3aMelIeHUs, peakluu OOMeHa, B3K30- W DSHAOTCPMHYECKHE DPEaKIUH, TeIUIoBOH 3PQeKT
peaxkium, Aapo aToMma, JJIEKTPOHHBIM CIOoW aToMa, aToMHas opOuTallb, paguyc aToMma,
XUMUYCCKas CBA3b, MOJIIpHAA U HCIIOJAPpHAA KOBAJICHTHASA CBA3b, HMOHHASA CBA3b, NOH, KATHOH,
AHUOH, paCTBOP, MaCCOBasd A0Jid BCUICCTBA (HpOL[CHTHaH KOHI_ICHTpaI_II/IH) B paCTBOPEC;



WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYCCKUX TOHATUH M MPUMEHSTH TH MOHSITHS
MIPH OTICAaHWH BEIIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XUMHUUCCKYI0 CHMBOJHKY JJIi COCTaBJCHHS (DOPMYJI BEIIECTB W YpaBHCHHI
XHMHYECKUX pPeakiIuii;

OTIpEZIeTISATh BAJIGHTHOCTH aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIWHEHHSIX, CTETIEHb OKHCICHUS
3JIEMEHTOB B OWHAPHBIX COCIUHEHMSIX, IPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIaccy
coemuHEHW 10 (opMysiaM, BHJI XHUMHUYECKOW CBSI3W (KOBAJCHTHAasE W HOHHAs) B
HEOPTaHWYECKNX COCTMHEHUSX;

packpbiBaTh cMmbici Ilepuommnueckoro 3akona J[I. WM. MeHnneneeBa: J1€MOHCTPUPOBATH
MMOHUMaHUE TICPUOUYCCKON 3aBUCUMOCTH CBOWCTB XHMHYECKUX 3JICMEHTOB OT UX TIOJIOKCHUS
B Ilepuoanueckoil crucreme, 3aKOHOB COXpPAaHEHMsI MAacChl BEILECTB, IOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYIIIPHOTO yUeHHs, 3aKOHa ABOTaApO;

ONKCHIBATh W XapaKTEPH30BaTh TaONUuHyro (Gopmy [lepuomuveckoli CUCTEMBI XUMHUECKUX
AIIEMEHTOB: Pa3NN4aTh MOHITHS «TJIaBHAs MOATpynmna (A-rpymma)» u «moOodHas MOATpyIa
(b-rpynma)», Manele u OONbILIME MEPUOIBI, COOTHOCHTh 00O3HAYEHUS, KOTOPHIC MMEIOTCS B
tabiune «llepuomuyeckas cuctemMa xumuueckux oaemeHtoB JI. W. Menngeneeray ¢
YUCIIOBBIMUA XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsf
a1pa, odlIee YHCIIO ANEKTPOHOB U PACTIPEACTICHUE UX IO JICKTPOHHBIM CJIOSIM);
KIIACCU(HUIIMPOBATH XUMHUYECKUE 3JIEMEHThI, HEOPraHWIECKHE BEIIECTBA, XUMHUYECKUE PEaKITUU
(10 YMCITy ¥ COCTaBy yYaCTBYIOIIUX B PEAKIIMH BEIICCTB, MO TEIIOBOMY 3D deKTy);
XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MONTBEPXKIasl ONMCAaHWE TPUMEPaMH MOJNEKYJSIPHBIX  YPaBHEHHH COOTBETCTBYIOIIAX
XUMUYECKUX PEaKui;

MPOTHO3WPOBAaTh CBOWCTBA BEMIECTB B 3aBHCHMOCTH OT WX KAa4eCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MIPOTCKAHUS XUMHUECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUHCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOTO dJIEMEeHTa 1Mo (opMylie COCTUHEHHS, MAacCOBYIO IONO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOW PEaKIIHH;

MPUMEHSATh OCHOBHEIE OIEpAallMd MBICIHUTENBHON AESITeThHOCTH — aHaIW3 ¥ CHHTE3,
CpaBHEHHE, O00O00IIEHHE, CHUCTEMATHU3alMI0, KIacCH(DHUKAIMIO, BBIABICHHE MPUYUHHO-
-CJIE/ICTBEHHBIX CBSI3€M — JUIsi W3Y4YEHUsS] CBOWCTB BEIIECTB WU XHUMHWYECKUX PpEaKIuH,
€CTeCTBEHHO-HAyYHbIe METOJBl IO3HAaHWs — HaOMIOJeHWe, W3MEpeHHe, MOIEIUPOBaHUE,
SKCIIEPUMEHT (peasIbHbIM U MBICIICHHBIH );

CJIeTOBATh MTPaBHUIIaM TIOJIH30BAHUS XUMHUECKOH IMOCYION U JTa00opaTOPHBIM 000PYIOBaHUEM, &
TaKKe TMpaBWIaM OOpaliCHUs C BEHIECTBAMH B COOTBETCTBHM C MHCTPYKIUSMH 10
BEHITIOJTHEHUIO  JTa0OpATOPHBIX XUMHYECKHX OMNBITOB IO IIOJIYYEHUIO UM  COOMpaHHIO
ra3oo0pa3HbIX BeIIeCTB (BOIOpONAa W  KHCJIOPOAa), IPHUTOTOBICHUIO PAcCTBOPOB C
ONpeAeEHHOM MAacCcOoBOM J0JIel pacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTH M MPOBOIAUTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PaCIO3HABAHHUIO PACTBOPOB IIEIOYEH M KUCIOT C ITOMOIIHIO
MHIMKATOPOB (JakMyc, (peHondranent, METUIOPAHX U JPYyTHE).

K koniy oOyuenus B 9 kiaacce npeqMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKATh
c(hopMHPOBAHHOCTh y 00YUAIOLTUXCS YMEHUI:

pacKpbIBaTh CMbICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUM AJIIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHHWOH, HPOCTOE  BELIECTBO, CJIOXHOE  BEMIECTBO, BAJEHTHOCTb,
3JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas pPEeaKlusl, XUMHUYECKas CBS3b,
TeII0BOM 3 (PeKT peakiiuu, MOJb, MOJIIPHBINA 00BbEM, PACTBOD, DIICKTPOIMTHI, HEAJICKTPOJIUTHI,
ANIEKTPOJIUTHYECKAST JUCCOIMAINS, PEAaKIMH HWOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOEe
paBHOBecHe, OOpaTHMble ¥ HEOOpaTUMBIE PEaKIMH, OKUCIUTEIHHO-BOCCTAHOBHUTEIHHBIE
peaKkiMyd, OKHUCIWUTENIb, BOCCTAHOBUTENIb, OKHUCICHHE W BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh, XUMUYECKasl CBSA3b (KOBaJCHTHAs, MOHHAS, METAIUTMYECKAs ), KPHCTAILTUICCKAS
peméTka, KOppO3Usi METAUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW pPEaKUuHu, TMPEIEIbHO
nonyctuMast koHuentpauus [1JIK BeiecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSATUN U MPUMEHSATH 3TH MOHSATHUS
MIpY ONTMCAHUM BEIIECTB U UX MPEBPAIECHUN;



UCIIOJIB30BaTh XMMHYECKYI0 CHUMBOJIUKY JUIS COCTaBICHHs (OPMYJ BEIIECTB M YpaBHEHUH
XHMHYECKUX pPEeaKiIuii;

OTIpENIeNIATh BAICHTHOCTh U CTENEHb OKHUCICHHS XHUMHUYECKUX DJIEMEHTOB B COCIWHECHHUSIX
PasInYHOr0 COCTaBa, MPHUHAIUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCcy COCIUHEHHUI 10
dopmynam, BHA XHUMHUYECKOH CBs3M (KOBaJCHTHAs, WOHHAs, MeTaJuIM4yeckas) B
HEOpPraHMYEeCKUX COCAMHEHHAX, 3aps] HOHA IO XMMHYECKOW (opMylie, XapakTep Cpeabl B
BOJIHBIX PAaCTBOpPax HEOPraHWYECKUX COEOUHEHHH, THUI KPUCTAIMUECKOH PeIETKH
KOHKPETHOTO BEIIECTBa;

packpbiBaTh cMbIca Ilepuoaudeckoro 3akona [[. Y. MenneneeBa U AE€MOHCTPUPOBAThH €ro
MOHUMAaHHWE: OMHCBHIBATh U XapaKTepu30BaTh TaOMMuHylo ¢opmy I[lepuommueckoil cucTeMsbl
XUMHYECKHX 3JIEMEHTOB: pa3jindaTh MOHATHS «IJaBHas noAarpymnma (A-rpynmna)» u «mo0oyHas
nonrpynma (b-rpymma)», mMansle n OONbIIHME MIEPHOABI, COOTHOCHTh O0OO3HAYEHWsI, KOTOpbIE
UMEIOTCSL B TMEPUOJUYECKON TaONHIe, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB | 3apsi siipa, o0IIee YUCIIO AIEKTPOHOB U paclpeiesieHHe nX
MO0 DIIEKTPOHHBIM CIIOSIM), OOBSCHATH OOINME 3aKOHOMEPHOCTH B W3MEHEHHH CBOICTB
JJIEMCHTOB U HUX COGILI/IHGHI/Iﬁ B Ipeaciiax MajlbIX MNCPHUOAOB U I'IaBHBIX IMOATPYHII C y‘IéTOM
CTPOCHUA NX aTOMOB;

KHaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKUC DJICMCHTBI, HCOPraHMYCCKUE BCIICCTBA, XUMUUCCKUC pCAKIINU
(mo 4mcIy W COCTaBy YYaCTBYIOUIMX B pPEaKIHWH BEIIECTB, MO TEIDIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTEIICHEH OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHeNH(PHIECKUe XUMHUIECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIICCTB, IOATBCPIKAAasA OINHCAHUC TpUMCPAMH MOJICKYJIAPHBIX W HOHHBIX
YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIMIA;

COCTaBIISITh YPABHEHHUS SIEKTPOJIUTUIECKON JUCCONMAIIMN KUCIOT, IIeJI0Yeld U CoNel, MOTHbIe
M COKpalIéHHblE ypaBHEHUS pEAaKUUH HMOHHOrO OOMEHa, YypaBHEHHUS  pEaKLui,
IMOATBECPIKAAIOINIUX CYHICCTBOBAHUC TeHEeTUYECKON CBSI3HU MCXKAY BCIICCTBAMU PaA3JIMIYHBIX
KJIACCOB;

PpacKpbIBaTh CYIIHOCTH OKHUCIHNTECIIBHO-BOCCTAHOBHUTECIIbHBIX peaKHI/Iﬁ MOoCpeaACTBOM
COCTaBJICHHS JIEKTPOHHOTO 0allaHca 3TUX PEeaKIuii;

NPOTHO3UPOBAaTh CBOWCTBAa BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXKHOCTH
IIPOTEKaHUS XMMUYECKUX ITPEBPALLECHUN B Pa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJIIO
XHUMHYECKOT0 3JeMEHTa Mo (opMyiie COeIMHEHHUs, MACCOBYIO JIONIO BEIIECTBA B pPacTBOpE,
MPOBOJUTH PACUETHI 10 YPAaBHEHHIO XMMHUYECKOW PEAKIINH;

coOJII0IaTh MpaBHJIa MOJIb30BAHUS XHMUYECKOW MOCYI0H 1 1aOOpaTOPHBEIM 000pyIOBaHUEM, a
TaKXXe MpaBuiia 0OpalleHHs ¢ BELIECTBAMH B COOTBETCTBUH C MHCTPYKIMSAMH IO BBITIOJTHEHHIO
nabopaTOpHBIX XUMHYECKUX OMBITOB MO MOJYYECHUIO M COOMpPaHHIO ra3000pa3HbIX BEIECTB
(aMMmaKa u yTIIeKUcIIoro rasa);

MPOBOAUTh PpPEaKLUMM, MOATBEPKAAIOIIMNE KAUYECTBEHHBIM COCTaB pPAa3jJUYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpOMHUA-, HOAUA-, KapOoHat-, docdaT-, cHIMKat-,
cynmi)aT-, THUAPOKCHUI-UOHBI, KAaTHUOHBbI AMMOHUA u HNOHBI N3YYCHHBIX METAJIJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaxX HEOPraHUIECKHUX BEIIECTB;

IMPUMCHATb OCHOBHBIC OIICpalun MBICIIUTETbHOMN JACATCIIBHOCTH — AaHaJIu3 W CHHTEC3,
CpaBHEHHE, 00001LIeHNE, CUCTEMATHU3aUIO, BEISIBICHHE TPUUMHHO-CIIEICTBEHHBIX CBA3EH — JIJIs
HN3Yy4YCHUA CBOWICTB BCHICCTB U XUMHNYCCKUX peaKHHﬁ, €CTCCTBCHHO-HAY4YHbIC METO/bI ITIO3HAHWA
— HaOJII0JICHNE, U3MEPEHHUE, MOICTUPOBaHUE, IKCIIEPUMEHT (pEalTbHBIN U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
K

Ne HaumenoBaHue pa3jiesioB u QAIECTRO qa;gs 0 JaekTpoHHbIe (HU(pPOBbHIE)

n/n TeM NPOrpaMMbl Bcero p;)gIOTTI::m’HHe p;) ;:;T]:qec'me o0pa3oBaTe/ibHbIE PECYPCHI

Pa3nean 1. [lepBoHayaibHble XUMHYeCKHE OHATHS

XuMusg — BaxkHas 00/1acTh

11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK

' NPAKTHYECKOHN JIESITeTbHOCTH https://m.edso0.ru/7f41837c

yeJoBeKa

12 BemntecTBa 1 xumMmdeckue 15 1 bu6mmoreka [IOK

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

Htoro no paznemny 20

Pa3nen 2. BaxkHeline npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopona. [lonsatue 6 bubnnorexka [JOK

' 00 oxcHmax https://m.edsoo.ru/7f41837c¢
29 Bonopoa.llonstue o kucnorax 8 1 bu6nmoreka [JOK

' U COJIAX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nmoreka [JOK

' OCHOBAHUAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HCOPTaHUYCCKUX CO€IUHEHUH

Hroro 1o pasneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIUH

Ilepuoauueckuii 3aK0H U
[Tepuoanueckas cucrtema
XUMUYECKHnX 3y1emeHToB 1. 1.
Mennene-eBa. CTpoeHue

3.1

bu6mmoreka [JOK
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

aToMa

XUMHYECKasA CBI3b.

3.2 OKHCITUTEIBHO- 8 Bubmiorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCJIILHBIC peaKLII/II/I
Bbu6moreka [JOK
Mroro no pasaexy 15 https://m.edS(I)_E).ru/7f41837c
PesepBHOE Bpems 3 Bubmorexa IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c

9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3znea 1. BemmecTBO U XUMHYECKHE PeaKIu
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 Bbu6mmoteka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaKImit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMAIIHS. 8 1 1 bubnnorexa [JOK
' XHUMHYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmmnoreka [HOK
' aneMeHToB VIIA-rpynmebl. ["anorenst https://m.edso0o.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUUECKUX
2.2 3neﬁeHT01§ VIA?rpynnH Cepau eé 6 bubmmorexa LHOK
' https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO0mas XxapakTepuCTUKa XUMHUUECKUX
bubmmoteka IIOK
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f412636
COCIIMHEHUS
OO61mas xapakTepuCcTHKa ec
2.4 Z-)JICHI\ICHTO]S IVA{)rpyrufH Xgl;’j?;o; I;I{X 8 1 2 bubmorexa IIOK
' . ) https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro 1o pasneny 25
Pasznen 3. Merayuibl M UX COEIMHEHHS
3.1 OO0mrme cBOWCTBa METAIIOB 4 buGmnorexa [IOK

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



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

bubnunoreka LIOK

3.2 Baxkueiire Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 Bubmiorexa LIOK
' P https://m.edsoo.ru/741a636
Htoro no pazneny 3
P BHOE BDEMSL 3 bubmuoreka [{OK

e3ep p https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
Paznea 1. [llepBoHavanbHble
XuMu4yeckue mousituss 204
L emecmsumanin o npmampeecroi ) uGinotera LIOK
P https://m.edsoo.ru/ff0d210c
oesmebHOCIMU YelloeeKka 54
[Ipenmer xumuu. Poiap XuMuu B )KU3HU
yenoBeka. Tena u BemecTna
2 [TonsiTue 0 MeTOIaX TTO3HAHUS B XUMUHU 1 bubmnorexa LIOK
A https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paloThI B 1a00paTOPUU U PUEMBI 1 bubnnorexka [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2
5 «Il’)a3):(eﬂeHHe cﬁeceﬁ (Ha mpumepe 1 bubmiorexa HOK
N https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOU COJIN)»
A I.eZa fe:::lecll?lela U Xumuuecxkue . Bubmorexa [IOK
pearu https://m.edsoo.ru/ff0d2a6c
ATOMBI U MOJIEKYJIBI
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIIOKHBIE BEIIECTBA 1 bubmioreka LIOK

https://m.edsoo.ru/ff0d2a6c



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

bubmuorexa [JOK

d ATOMHO-MOIIEKYJIAPHOE yieHHE https://m.edsoo.ru/ff0d2d50
o | oo o e BuGorsa 101
PMYyJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHMUYECKHUX 3JIEMEHTOB
11 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTenbHAsI MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MousipHast macca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUsA IPOTEKAHUSA bubnunoreka [JOK
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnuoteka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 sewmecroa o ypasmeriay xumccKix buGnorexa LIOK
HeeTsa o yp https://m.eds00.ru/ff0d5708
peakiuit
K N
o | b o psca BuGmores 10K
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. — Y4EHBIIA-
19 9H HKJJII(Z)III\ZOII{/I?:(;O?)%%M eeI:I);ZI " bubmorexa LIOK
H FHCT. Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
Paznen 2. BaxHeiimme
21 NpeICTAaBUTEIH HEOPraHMYECKUX bubnnorexa [JOK

BeuectB 2.1 Bo3oyx. Kucnopoo.
Honamue 06 oxcuoax 6u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

Boznyx — cmecs razos. Cocras
Bo3ayxa. Kucmopoxg — snemenr u
npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS, BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsI MOJTydeHUsT KHCIIOpOoia B
23 71a00paTOPUH U MTPOMBIIIIICHHOCTH. BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHne Kuciopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkuuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXMMHUYECKOM YPAaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUAX
TornuBo (HedTh, Yroib U MeTaH).
25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €T0 EH6J_1HOTeKa HOK
https://m.edsoo.ru/ff0d4c4a
MIPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucioposa, BH6J_IHOTeKa HOK
. https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
2.2 Booopoo. Ilonamue o kuciomax u
27 conax 8u bu6mmoreka [IOK
Bonopox — anemeHT u npocroe https://m.edsoo.ru/ff0d4ddo
BenecTBo. HaxoxaeHue B mpupoe
8 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJIAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnuorexa [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padbora Ne 4 o Teme Butmiorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

W3y4YEHUE E€r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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ModnsipHblii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32 ABorazipo https://m.edsoo.ru/ff0d542e
B e 0BE e
33 beucersa rasa o cro usscertionry BuGmiorexa LIOK
m My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
B e 0BE
34 B:;ZJII{MI:EH Sa; II:[I; i; ?)Scf)lfol]:g 3aKOHA Eubmorexa ITOK
ypas peakiuH it https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHI T'a30B
2.3 Booa. Pacmeoput. Ilonamue 00
35 OCHOBaHUusAX 5u bubmuoreka [JOK
dOusnvecKkrue U XUMUYCCKHE CBOMCTBA https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocraB ocHoBanuil. [lonstue 06 bubnnorexa [HOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Hackime e
37 u HzéHZc;peHTIfLIEHTaCT;O bl IK/IH:WI;E;;H brbmoreka [JOK
’“ PacTBOPEL- https://m.eds00.ru/ff0d5b40
JI0JIs BEIIIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnoreka [JOK
ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
2.4 Ocnoenvle Knaccol
40 Heopzanuyeckux coeounenuii 11u bubnnoreka [JOK
OKcupl: cOCTaB, KJIacCupUKAI, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
n N
A KucHomHbIX, ocHOBHA 1 aNOTEPHBIX Buamorera LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK

44 _

HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITonyyenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,

46 CHOCO((SLII) HIE)JI )eHI/ISI XI/IMI/I‘-IZEKI/IC Bubmorexa ITOK

. T ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnorexa [HOK

47 _

«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [JOK

48 N :

HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK

49 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI https://m.eds00.ru/00ad9ch?
KonTponbnas padota Ne3 mo teme

50 "OCH(I))BHI)IG KJ'II;CCI)I HEOPTaHUYECKHUX bubmorexa LIOK

. P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
Paspnen 3. Ilepnoanyeckuii 3aKoH u
Ilepuoanueckasi cucrema
xumMudecknx aementon 1. U.
MenneseeBa. CTpoeHHe aTOMOB.
Xumunueckas cBsizb. OKHCJIANTENbHO-

51 BOCCTAHOBMTEJIbHbIE peakuuu 154 bubnuoreka [IOK
3.1 IIepuoo 3axon u Ilepuod cucmema https://m.edsoo.ru/00ad9ffa
xum 31-06 /I. H. Menoene-esa.

Cmpoenue amoma 74
[TepBbie MOMBITKH KIacCUpUKAITIT
XUMUYECKUX A1eMeHTOB. [lonaTue o
TPYIIax CXOJHBIX AJIEMEHTOB
52 [Tepuoanueckuii 3aKoH U bu6mmorexa [{OK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

Hepnonnqecxaﬂ cCucreMa XuUMHNUYCCKHUX
anemenToB JI. . Menaeneena

https://m.edsoo.ru/00ada52c

53 [Tepuoapl, TpymIbl, TOATPYIIIHI Eubmorexa ITOK
PHOBL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [HOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
p p . bu6mmoreka [IOK
55 aToMoB 3J5ieMeHTOB [lepuoauueckoit :
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MeneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass
pa3BUTHUA HAyKU U npakTuku. /. 1. bubnuorexa [JOK
57 . .
MenpeneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
rpaxJIaHuH
3.2 Xumuueckasn ces3o.
0 -
. ;t:{cn;:c?lzlbuo eoccmanoeumesnbHvle Butmiorexa [IOK
peary https://m.edsoo.ru/00adaab8
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB
XUMHUYECKUX AJIEMEHTOB
59 Honnas xumudeckas CBs3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS Eubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIIHHBIC bubmuorexa [JOK

peakuuu

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

bubmuorexa [JOK

64 OKHCIUTENN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
65 Crpoenne arova, Xomtecsn ) Butimaorera LIOK
cBsi3b». [IpoMeKyTOYHAS aTTeCTaIHS. hitps.//m.eds00.1/00a0p455
66 PesepBHrlil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o011eHNE U 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

Koau4vecTBo yacoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka
n/n yp Bceero KOﬁHTpO.}IbeIe H%aKTquCKHe u3ydyeHusi odpa3oBaTesIbHbIE
padoThbI padoTbI pecypeb
Pa3gen 1. BemecTBo 1 XUMH4YeCKHe
peakuun 174
1.1 lloemopenue u yenyonenue
3HAHUIL OCHOBHBIX PA30e/106 Kypca 8
acea Su p P 1 bu6mmoreka [IOK
. https://m.edsoo.ru/00adb59
[Iepnonnueckuit 3aK0H.
[Tepuonnueckas cucrema
XUMHUYECKUX 35ieMeHToB J[. 1.
MenneneeBa
3aKOHOMEPHOCTH B U3MEHCHHH
CBOMCTB XEIMI/I‘I@CKI/IX 3JICMEHTOB 1 Eubmorexa IIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB
Knaccugukaius 1 HoMeHKIaTypa 1 bubnnorexka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpsl XuMu4uecKoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
«[ToBTOpEHNUE U yrirydaeHne 3HaHUi 1 1
OCHOBHBIX Pa3/IeNoB Kypca 8 Kiaccay
1.2 Ocnosnvie 3axonomeprocmu
Xumuueckux peaxkyuil 4u 1 bubnuorexa [JOK
Knaccudukanmst xumMmuaeckux https://m.edsoo.ru/00adbcb0
peakLuii Mo pa3aTuyHbIM MPU3HAKAM
ITonsATHE O CKOPOCTH XUMUYECKOUN
eaKIun HOH?II?FI/IG 0 TOMOTEHHBIX U 1 bubmioreka LJOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHATHE 0 XMMUYECKOM PaBHOBECHH. 1 bubmuoreka [IOK



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

@DaKTOpPBI, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAaKIMU U TIOJIOKEHUE
XUMHUYECKOIO PAaBHOBECHUS

https://m.edsoo.ru/00adc28c

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9 peakuu https://m.edsoo.ru/00adcade
1.2 Inekmpoaumuueckasn
ouccouuayusa. Xumuueckue peaxKuuu
10 6 pacnli‘eo;a; 8u pTeong buGmorexa LIOK
. https://m.edsoo.ru/00adcd68
ANEKTPOIUTUIECKON JUCCOLUALINH.
CwibHBIC U CITa0bIE JICKTPOTUTHI
11 Honnble ypaBHEHHsI peakui bubanorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUH B CBETE MPEACTABICHUI bubmorexa [IOK
N https://m.edsoo.ru/00add5d8
00 AJIEKTPOJIUTUYECKON JUCCOLHAIIIHI
X o N
" > I/IeMI;I;Iz;JI;gE ;;%I%CTBB. COJIEH B CBETE Bu6morexa LIOK
pel . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOIHAITIT
14 [TonsiTue o TuApoOIU3€E coJen bubmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o0011eHNEe U cUCTeMaTU3aIs bubmmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
II o],
16 «l?:;g;-lljlzcgzgnpea?doh:g;i:ﬂLHLIX bubumorexa [IOK
p https://m.edsoo.ru/00addbfa
3amauy
Kourponbsnas padora Ne2 o teme
17 <<9J'I€IIszOJ'II/ITI/E—IeCKa$I JIUCCOLHNAIINSA bubumorexa LIOK
’ https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKIIMH B PACTBOPAX)»
Pasznen 2. Hemeraninl 1 ux
coeauHeHusa 259
18 2.1 Obwan xapakmepucmuxa bubmiorexa LIOK

xumuueckux rnemenmoe \V'11A4-
epynnot. I'anozenwvt 4 u

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



https://m.edsoo.ru/00adc28c
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

OO01mast XapakTepuCTHKA TaJIOTCHOB.
XUMHYECKUE CBOMCTBA HA MPUMEPE
xJiopa

XnopoBogopoa. ConsiHast KHCIIOTA,

bubmuoreka [JOK

19 XUMHUYECKHE CBOWCTBA, IMOTyYeHHUE, https://m.edsoo.ru/00ade104
IPUMEHEHUE
ITpaxTrueckas padora Ne 2 o teme
20 «ﬁon eHue COFJ)'I}IHOI\/'I KHUCJIOTHI Bubmorexa HOK
ya N o > https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY»
Brrunciaenus 1o ypaBHEHUAM
21 XUMHUUYECKUX eaIZp Wi, €CJIU OJIUH U3 bubmorexa [IOK
PeaKimt, o https://m.edsoo.ru/00ade488
pEareHToB JIaH B N30BITKE
2.2 Obwan xapakmepucmuka
xumuueckux nemenmoes ' A-
22 epynnot. Cepa u eé coeounenus 6u Bubmzorexa LIOK
Py - Lep https://m.edsoo.ru/00ade64a
OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB
VIA-rpymiibl
AnnoTponHbie MOIU(UKAIIUY CEPHI.
Haxoxnenue cepol u €€ coeqMHEHUN bu6mmoreka [JOK
23 o :
B IIpUpoJe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
Cepbl
24 CepoBopaopoj, cTpoenue, puznyeckue bubnmnoreka [JOK
U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl ceprl. CepHas KHACIIOTA,
25 @Hznfllecxnre) u XI/II\EI/ILIGCKI/IG CBOMCTBa bubmorexa LIOK
i https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XVUMHYECKUE PeaKIlni, JIekKallnue B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
MOJYYEHUS CEPHOM KUCIIOTBHI. bu6mmorexa [IOK
26 ;
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYXKAroIIel Cpellbl COeAMHEHUSIMU
CephI
27 Brrauciienre MaccoBoii 10IM BEIXOA bu6mmorexa [{OK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adec8a

IPOAYKTA PEaKuu

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

2.3 Oowaa xapakmepucmuka
Xumuyeckux nemenmos \A-
epynnut. Azom, ¢pocghop u ux

coeounenus 74

bubmuoreka [JOK

28 OO0m1as XxapakTepUuCTUKa 3JIEMEHTOB https://m.edsoo.ru/00adeea6
VA-rpynisbl. A30T, paclipoCTpaHCHHE
B IIpupoae, GU3nIecKue u
XUMHUYECKHE CBONCTBA
AMMHuax, ero puznueckue u

29 XI/IMI/I‘IGC,KI/IG cq};oﬁcma MOJIy4eHUE U bubmnorexa LIOK

’ yi https://m.eds00.ru/00adf004
IPUMEHEHHE
[TpakTuueckas padora Ne 3 o Teme
30 «Hpon eHue aNII)MHaKa M3Y4YCHHE €T0 bubmnorexa LIOK
Iy » 1Y https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnmnoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 TOOpeHnii. XUMUYECKOE b bubmiorexa HOK
yAO0P ) . https://m.edso00.ru/00adf518
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl
COEIMHEHUSIMU a30Ta
®ochop. Okeun docdopa (V) u

33 @ocgo pHa$1 Kncf[n%)m (1)@1/1:1)31/1(qe)01<1/1e " bubmnorexa LIOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJYYCHUE
HUcnons3oBanue pochatos B
KaueCcTBE MHUHEPAILHBIX YA0OPEHUH. bubnmoreka [JOK

34 " :
3arpsi3HEHUuE TPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
dbocharamu
2.3 Obwasa xapakmepucmuka

35 Xumuyeckux nemenmos |\ A- bubmmoreka [JOK

zpynnbul. Yenepoo u Kkpemuuil u ux
coeounenus 8u

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adf004
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https://m.edsoo.ru/00adf306
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Yraepon, pacipoCcTpaHEHHUE B
npupoe, Gu3NYECKue 1 XUMUIECKHE
CBONCTBA

Oxkcupel yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOWCTBA.

bubmuoreka [JOK

36 DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKcHIOoM yrieposa (1V)
37 VYronpHas KUcoTa U €€ Cou Bubmorexa ITOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"IlonyuyeHue yriaekucioro rasa. bubnnorexa [HOK
38 .
KauecTBenHnas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
ITepBoHavaIbHBIC TOHATHS 00
39 0 IPaHI/I‘IGCKI/IX BEIIECTBAX KaK O Eubmorexa ITOK
p m https://m.eds00.ru/00ae054e
COEIMHEHUSIX YTepoaa
40 KpeMuuii u ero coenmHeHHUS Eubmorexa IIOK
p A https://m.edso0.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
a1 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoteka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCIMHEHMS
KonTponbsHas padora Ne3 o Teme
42 <<Ba>1<l:1){el71mue erMeTaJ'IJ'IBI " UX Eubmorexa IIOK
https://m.edso0.ru/00ae0e18
COCIMHCHMS
Pa3nen 3. MeTaabl 1 uxX
coeaqrHenus 204
3.1 Obuue ceoiicmea memannog 4u
43 OO0mias XxapaKTepruCTUKa XUMHIECKIX bubnuotexa [JOK

3JIEMEHTOB — METAJLIOB.
Mertamnueckas CBsI3b U
MeTaJuInuecKasi KpucTauinueckas
pemérka. Pu3ndyeckKre CBOMCTBa

https://m.edso0.ru/00ae103e
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MCTAJJIOB

XMMHYECKHE CBOMCTBA METAJLJIOB.

bubmuoreka [JOK

4 BHeKTpoxmequKHH Pl https://m.edsoo.ru/00ael156
HATNPSDKEHUH METAIOB
O0611me crnocoObl MoTy4eHHs
g | e oo B Bumorera LOK
yp PCAKLH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
IPUMECH
46 [TonsTHE O KOPPO3UH METAILIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ael1278
q | SRl nenenn s Bumorera LOK
https://m.edsoo.ru/00ael14b2
IlenouHbIe METAILIbI
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJIus https://m.edsoo.ru/00ael4b?2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexka [HOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxnelnme coenMHEHNS KaJIbIIUI Bubmiorexa IJOK
https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOoCTh BOJBI U CIOCOORI €€ bu6mmoreka [JOK
YCTpPaHEHHUS https://m.edso00.ru/00ae1886
IIpaxtrueckas padbora Ne 6 o Teme
53 "}IIZéCTKOCTI) BO)I;LI A METOBI €6 bubumorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHHS
. bubmuorexa [JOK
54 AMIOMPHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHble cBOMCTBA OKCHIA U bub6nuorexa [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneszo bubnmoreka [JOK
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S7

OKCHIBI, TUIAPOKCHJIBI U COJIH JKelie3a
(1) u xene3a (111)

https://m.edsoo.ru/00ael1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

58

O000111eHNE U CUCTEMATU3ALMS
3HAHUU

59

60

[IpakTuueckas padora Ne 7. Pemenue
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«Baxnaenne MeTamisl 1 UX
COECIUHEHMY

Brluucnenus no ypaBHEHUSIM
XUMUYECKUX PEaKIUid, €CIIM OJUH U3
pEareHToB JlaH B U30BITKE UITN
COJICPXKUT pUMeCcH. Berancnenus
MacCOBOH /1011 BbIXOJa MPOAYKTa
peakiuu

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

61

62

O0001eHUE U CUCTEMATU3 AL
3HaHUU

Konrtponsnas padora Ne4 o treme
«Baxneimme MeTauibl U UX
coenuHeHus». [IpoMexyrounas
aTTecTalus.

63

Pasznen 4. Xumus u okpyxaomas
cpena 3u

4.1 Bewyecmea u mamepuansl 6
JHCU3HU uenogeKka 34

BemecTBa 1 Matepuansl B
MMOBCETHEBHON JKM3HU YeJIOBEKa

bu6mmoreka [IOK
https://m.edso0.ru/00ae3f50

64

65

XUMHUYECKOE 3arpsi3HEHNE
OKpY’KaloIien cpeibl
Posib xuMuu B pereHnu
9KOJIOTHYECKHUX IpobiieM

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

bu6mmorexa [IOK
https://m.edso0.ru/00ae4270

66

Peseprubrit ypok. O6001eHue
cucTeMaTu3aIus 3HaHui

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0d0a



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus. 8 kiace/ O. C. IN'abpuensn, U. I'. Octpoymos, C. A. CnagkoB., AKITMOHEPHOE
obmectBo «M3marenscTBO «IIpocBemeHne;

Xumus. 9 kiace/ O. C. IN'abpuensn, U. I'. Octpoymos, C. A. CnaakoB., AKIIMOHEpHOE
obmectBo «M3narenscTBO «lIpocBemienue»;

METOAUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

1. Xumus. 8 knacc. YueOnuk (aBropsl O. C. ['abpuensH,
N.T. Octpoymos, C. A. Cnankos).

Xumus. 9 knacc. YueOnuk (aBropsl O. C. ['abpuensu, U.
I'. Octpoymos, C. A. CinaikoB).

2. Meromudeckoe mocooue. 8-9 knacc (aBroper O. C. I'abpuensH, U. I'. Octpoymos, U. B.
AKCEHOBA).

3. IlporpamMMma Kypca XumuH i1t 8—9 Ki1accoB 00111e00pa3oBaTeIbHBIX
yupexaenuit (aBropsl O. C. I'abpuensn, C. A. Cnagkos).

4. Pabouas Tetpas. 8-9 knacc (aBropsl O. C. 'abpuensn, C. A. Cnagkos).

5. Terpanp mist 1abOpaTOPHBIX OMBITOB M MPaKTHYECKHX padoT. 8-9 kiacc (aBropsr O. C.
I'abpuensn, 1. B. Akcénosa, U. I'. OctpoymoB).

6. XuMus B TeCTax, 3ajadax u ynpaxaenusx. 8-9 kiacc (aBropsl O. C. I'abpuensn, 1. B.
Tpury6uax).

7. OnexTpoHHas popMa yueOHHKA.

8. I'abpuensn O. C., Bockoboitnukosa H. I1., SlurykoBa A. B. HactonbHast kHUra yuuTens.
Xumust. 8 ki1.: Metonuueckoe ocodue. - M.: JIpoda, 2021.

9. I'abpuensn O. C., SAmykosa A. B. Terpanp a1 1a60paTOPHBIX OMBITOB U MPAKTHUECKUX
pa6or. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: [Ipoda, 2022.

10. I'abpuensn, O. C. Meronuueckoe nocodbue k yueOnuky O. C. ['abpuensna «Xumus». 8
knacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 109.

11. I'abpuensn, O. C. Meronuueckoe nocooue k yueonuky O. C. ['abpuensna «Xumus». 9
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 108.

12. Xumus : TexHonmorunueckue kapthl K yueOHuKky O. C. ['aOpuensHa «Xumus. 8 kiace» :
Meroaundeckoe nmocoowue / JI. . Acanoa. — M. : JIpoda, 2020

13. Xumus : TexHonmornueckue kaptol kK yueOHuky O. C. I'abpuensna «Xumus. 9 kiacey :
Meroandeckoe mocoowue / JI. . Acanoa. — M. : [Ipoda, 2018

14. Xumus. 8 ki1.: KontponsHble 1 mpoBepouHble paboThl kK yueoHuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
JIaHHbIE



HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/ Poccuiickast 311eKTpOHHAs IIKOJIA.

http:/alhimik.ru "Anxumuk"

https://hij.ru/ Xypuan « Xumust U )KU3HB»O

http://c-books.narod.ru/ IToxbopka TuTEpaTyphl 10 X UMHHIO

https://1sept.ru/ XKypuan " 1 cenrsiops"

https://iu.ru/video-lessons Nugoypok

http://www.periodictable.ruhttp Coopauk crateit 0 XUMHUECKHX JIEMEHTaX.
http://www.chemnet.ru ['azera «Xumusi» u caiiT 111 yuurtens «5 Uy Ha ypoK XHMHN)
http://him.1september.ru Equnas xomekius LIOP: TIpenmeTHas KoeKus «XAMHUSI
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCIIEPUMEHTHI:
xumus. Komreknust Poccuiickoro o6meodpa3oBaTeIbHOTO TIopTalia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas ouMIinaia nKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranndeckasi XUMHS: SJICKTPOHHBIA YUSOHUK JJIs1 CPETHEH IIIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YIEOHUK

http://www hemi.nsu.ru OTKpbBITBINA KOMIIEIHK: XUMUS

http://www.chemistry.ru JlucraHuinoHHasi OIMMIIHAIA 0 XUMHUU: TEIeKOMMYHHUKAIIMOHHBIN
00pa3oBaTeNbHBINA POCKT
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