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[Iporpamma o XuMHM Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHuUsl COCTaBJI€HA HAa OCHOBE TPeOOBAaHUM K pe3ylibTaTaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MpOrpaMMbl OCHOBHOTO 00miero odpazoBanus, npencraBieHHbix B PI'OC OOO, a Takke Ha OCHOBE
dbenepanbHOlt paboyeil mMmporpaMMbl BOCIUTAHUS W C YYETOM KOHLEMIMM TpernojaBaHus y4eOHOro mnpeamera «XUMHUS» B
oOpasoBatenbHBIX opranu3anusx Poccuiickoit denepamnmm.

[Iporpamma 1o XumMuu JAET MPENCTABICHUE O LENAX, OOLIEH cTpaTernd OOy4eHUs, BOCIUTAHMS W Pa3BUTHUS OOy4YarOIIMXCS
CpeacTBaMH y4eOHOTO MpeiIMeTa, yCTaHABIMBACT 00s3aTeNbHOE MPEIMETHOE COIep)KaHue, PeayCMaTpUBaeT PacIpeesIieHue ero mo
KJlaccaM W CTPYKTypHpOBaHHUE IO pas3iesiaM M TeMaM IpOrpaMMbl MO XHMHH, OMNPEEISET KOJIMYECTBEHHBbIE M Kaue€CTBEHHbBIC
XapaKTEPUCTUKU  COACPXKAHUSA, PEKOMEHAYEMYIO TOCJIEIOBAaTEIbHOCTh HW3YYEHUS XHMHH C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4YE€OHOTrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH OOYYArOMIMXCS, OMPEENsieT BO3MOXKHOCTH
npeaMeTa Uil peajau3aluu TpeOOBaHUM K pe3ysibTaraM OCBOCHMS OCHOBHOW 00pa3oBaTelIbHON NPOrpaMMbl Ha YPOBHE OCHOBHOTO
oOuiero obpazoBaHus, a TakKe TpPeOOBaHUU K pe3ynbTaTaM OOy4eHHs XMMUU Ha YpPOBHE LeJIed M3ydeHHUs IpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TI03HABATEIbHOM NEATENbHOCTH 00YYarOIIErocs [0 OCBOEHUIO yUeOHOTO COACpKAHMUSL.

3HaHWE XUMHH CIY)KUT OCHOBOH Al (pOPMHUPOBAHMS MHPOBO33PEHMSI OOYHArOIIETOCs, €ro MPEICTaBICHUA O MaTepUalbHOM
€IMHCTBE MHpPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMUEH MPEACTaBICHUS O B3aUMONPEBPAIICHUAX 3HEPTUU U 00 SBOJIIOLUU
BEIIECTB B MPUPOAE, O MyTAX PEIICHUs MIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — ChIPbEBOM, IHEPIETUUYECKOH,
IUIIEBOM U 9KOJIOTUYECKON OE€30M1aCHOCTH, TPOOJIEM 3PaBOOXPAHEHUS.

N3ydenue xumuu:

CrOCOOCTBYET peaiM3alMi BO3MOXKHOCTEH JUisi caMoOpa3BUTHUA M (OPMHPOBAHUS KYIbTYypbl JHMYHOCTH, €€ oOwmed u
(YHKIMOHATBHOW TPAMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMHUPOBAHHWE MBILUIEHUS M TBOPYECKHX CHOCOOHOCTEH OOy4arouIuxcs, HaBBIKOB MX CaMOCTOSTEIbHOU
y4eOHOHN N1eATEeIbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEN0BATENbCKUX YMEHUN, HEOOXOJUMBIX KaK B MOBCEIHEBHOM JKU3HU, TaK U B
npoeCCUOHAIBHOM IeSITETbHOCTH;

3HAKOMMT CO CIEUMU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI 1IEJIOCTHOTO B3IVIsIIa HA €IMHCTBO IMPHUPOJBI U YEJIOBEKa,
SIBJISIETCS] OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00yUaIOIUXCS;

CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOIO OTHOILLIEHUS K €CTECTBEHHO-HAy4YHbIM 3HAHUSM, K MPHUPOJE, K YEJIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTMUYECKOE 00pa3oBaHUE O0YyUarOIIUXCS.

JlanHble HampaBieHHUs B 00y4YE€HUU XUMHUU 00ECIIEUMBAIOTCA CIEHU(UKON ColepKaHusl yueOHOTro MpeAMeTa, KOTOPBIM SBIsSETCS
NEeIaroruuecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMHUU Ha ONPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO o0OIIero oOpa3oBaHMs OPUEHTUPOBAH Ha OCBOEHHE OOYYaIOIIUMUCS CHUCTEMBI
NEepPBOHAYAIBHBIX MOHSITHM XUMHHU, OCHOB HEOPraHWUYECKOM XMMHUHU W HEKOTOPBIX OTAENbHBIX 3HAYMMBIX MOHSITHI OpraHUYECcKON
XUMUH.

CtpyKTypa coaep:kaHusi IporpaMMbl MO XUMHKM c(HOpMHUpPOBAHA HA OCHOBE CUCTEMHOTO Moaxoja K €€ m3ydeHuto. CojaeprxaHue
CKJIQJIBIBAETCSl U3 CUCTEMbI MOHATUA O XMMHUYECKOM 3JIEMEHTE M BELIECTBE M CUCTEMbl MOHATUA O XMMHYEeCKoW peakuuu. O0e 31u



CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI MO MPUHIMITY MOCIEI0BATEIBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuonnueckoro 3axkona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHUS O CTPOEHUH aTOMA U XUMUYECKOU CBA3H;

— MIPEACTABICHUN 00 AIIEKTPOIUTUYECKON TUCCOIUAIINYI BEUIECTB B PaCTBOpax.

TeopeTndeckrne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH TONYYCHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJICIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBIONMHSAS (DYHKIIUA OOBSCHEHUS M TMPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U
BO3MOXXHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U TTOJTYUYCHUS N3y4aeMbIX BEILIECTB.

OcBoeHHME TPOTrpaMMBbI II0 XHMHH CIIOCOOCTBYET (DOPMHUPOBAHMUIO MPEJACTABICHUS O XMUMHYECKON COCTABIISIONMICH HaydHOMH
KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOJbI, IEHHOCTHOTO OTHOWIEHHS K HAYYHOMY 3HAHUIO M METOJIAM IO3HAHUS B HayKe.
M3yyeHne XUMHUM TIPOMCXOJUT C TPHUBJICUYCHHEM 3HAHUM W3 paHee H3YYEHHBIX YYEOHBIX NpeaMeToB: «OKpYXaIOIUH MUY,
«bwuomnorus. 5-7 xmacce» u «dusuka. 7 Kimaccy.

[Ipy wu3ydyeHHMH XUMUU MPOUCXOAUT (HOPMUPOBAHHWE 3HAHMM OCHOB XHMHYECKOM HAyKH Kak oOOJaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTHUYECKOM JEATEILHOCTH YeJOBEeKa M KaK OJHOTO W3 KOMIIOHCHTOB MHPOBOM KYJIBTYPHI. 3ajgada yuyeOHOIo
npeaMeTa COCTOMT B (DOPMUPOBAHWU CHUCTEMbl XMMHYECKUX 3HAHUNW — BaKHEUIIHUX (DAaKTOB, MOHSITHH, 3aKOHOB U TEOPETUUCCKHUX
MOJIOKEHUM, TOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOr0 XapaKTepa, s3blka HAyKH, B MPUOOIIEHNN K HAyYHbIM METO/IaM MO3HaHUS
NPy U3yYCHUU BEHIECTB U XUMUYECKUX peakiuid, B (OPMUPOBAHUU M PA3BUTUM TO3HABATEIBHBIX YMEHUW W UX MPUMECHEHUU B
y4eOHO-TT03HABaTEILHON U y4eOHO-UCCIIEI0BATEILCKON AEATEIbHOCTH, OCBOCHUH TMPaBWJI 0€30MaCHOTO OOpaIllleHHs C BEleCTBAaMU B
MMOBCEAHEBHOM JKU3HH.

[Ipu n3yyeHuu XMMHUHM Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHusl BaXKHOE 3HAYECHUE MTPUOOPENIN TaKUe LIeIH, KaK:

— (opMUpOBaHUE WHTEIUIEKTyaJIbHO Pa3BUTON JIMUHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITEILHOMY
IMPUHATHIO PEIICHUM, CITOCOOHOM aganTUPOBAThCA K OBICTPO MEHSIOIITUMCS YCIOBHUSM JKH3HU,

— HaIpaBJICHHOCTb OOyYEeHHS Ha CHCTEMaTHYECKOe MPUOOIICHHE OOyJaromMXcs K CaMOCTOSATEIbHOW I03HaBaTeIbHOM
JeSATEIIbHOCTH, HAyYHBIM METOJIaM IMO3HaHUs, (OPMUPYIOIUM MOTHBAIIMIO M Pa3BUTHE CITIOCOOHOCTEN K XUMMUH;

— obecrniedyeHne yCcIoBUi, CIIOCOOCTBYIOIMMX MPUOOPETCHUIO 00YJAIOIIIMMUCS OIbITa Pa3HOOOPA3HON NESITEIbHOCTH, TIO3HAHUS U
CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIONIUX YHUBEPCAIBHOE 3HAUYCHHUE [JIs1 PA3IUYHBIX BHUJIOB
JIESITCIIbHOCTH;

— (hopmupoBanue o61IeH QyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIC YMEHUM OOBSICHATH U OIICHUBATH
SIBJICHUSI OKPY>KAIOIET0 MUPA, UCIIOIL3YS 3HAHUSI U OIBIT, MOJTYYEHHbIC MPU U3YYECHUU XUMHUH, IPUMEHITh UX MPU PEIICHUHU MPoodeM
B [IOBCEHEBHOW KU3HU U TPYAOBOM AEATEIbHOCTH;



— ¢opMHpOBaHUE Y 00YHAIOIIMXCA T'YMAaHUCTUYECKUX OTHOILIEHUM, TOHUMAHUS [IEHHOCTH XMMUYECKUX 3HAHUU JJis BBIPAOOTKU
HKOJIOTUYECKH 11€JIECO00Pa3HOTO MOBECHUS B OBITY U TPYIOBOM JEATEIHHOCTH B LESIX COXPAHEHHUS CBOETO 3/I0POBBS U OKpYKaIoIeh
IPUPOIHOMN CPEJIbI;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIHMTAHHIO Ha OCHOBE YCBOCHUS
00I1eYeI0BEYeCKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQUIIS U HANPABICHHOCTH JajJbHEHIIEro o0ydeHHs.

OO6m1ee 9ucIo 4acoB, OTBEIEHHBIX VISl M3YUYEHHUS] XMMUU Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBisieT 136 yacoB: B 8
KJ1acce — 68 yacoB (2 4aca B Hefieqr0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHavaIbHBIE XUMUYECKHE TOHATHS

[Ipenmer xumuun. Poilb XMMUM B KU3HU 4YeJIOBEKA. XUMUS B CHCTEME HayK. Tema m BemecTtBa. OU3NUECKUE CBOMCTBA BELICCTB.
ArperarHoe coctosiHue BeulectTs. [loHsATHE 0 METOIax O3HAHUS B XUMUU. HucTele BemecTBa U cMecu. CriocoObl pa3aesieHnus CMecei.

ATOMBI U MOJIEKYJIBI. XHUMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMUYECKUX 3JIEMEHTOB. lIpocThle M cloXHbIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YYECHHE.

Xumuyeckas popmyna. BareHTHOCTh aTOMOB XMMHMUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHUTENbHAS
aToMHasi Mmacca. OTHOCUTENbHASA MOJIEKYJIIpHAs Macca. MaccoBas A0JIsI XUMHUUYECKOTO 3JIEMEHTA B COCAUHEHHUH.

KomnuectBo BemectBa. Monbs. Monsipaas macca. B3anMoCBSA3b KOJIMYECTBA, MAacChl U YMCIA CTPYKTYPHBIX €IUHUIl BEIIECTBA.
Pacuétpl mo hopMynaM XUMUYECKUX COECTUHEHUN.

@u3N4eCcKre U XUMHUYECKUE SIBIICHHS. XUMUYECKas peakiusi U €€ MpU3HAKU. 3aKOH COXPAHEHUsS MAacCChl BEIMIECTB. XUMHUYECKUE
ypaBHeHus. Kinaccudukamus XuMHUUeCKUX peakinil (COeTUHEHUS, pa3IOKEeHUs, 3aMEIICHUsI, OOMEHa).

Xumuueckuit IKCnepumMeHm:

3HAKOMCTBO C XHMHYECKOM TMOCYI0#, mNpaBujiaMud pabOThl B JabopaTopuu W MNpuéMaMu OOpalieHusi ¢ J1abopaTOpHBIM
o0OpylOBaHUEM, HM3yYE€HHE M ONUCaHuEe (PU3MUYECKUX CBOMCTB OOpa3llOB HEOPraHWYECKUX BELIECTB, HaOmoaeHuEe (HU3NUECKUX
(ru1aBneHrMe BOCKA, TasHHUE JbJa, pacTUpaHUE caxapa B CTYIKE, KUIEHHE M KOHAEHCAIUsl BOJbI) U XUMHUYECKHX (TOpEHHE CBEYH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aWMOJCHCTBUE MENA C KUCJIOTOM) SIBICHM, HAOIIOJEHUE U ONMHCAHWE MPU3HAKOB MPOTEKAHUs
XUMHUYCCKHMX PeaKIMi (pa3JIokeHUe caxapa, B3auMOJICHCTBUE CEPHOM KHCIIOTHI ¢ XJIOpUAOM Oapus, pasioxenue ruapokcuaa meau (1)
MIpU HAarpeBaHMH, B3aUMOJIeCTBUE *keie3a ¢ pacTBopoM cos Meau (1), usyuenue cnocodoB pasyieneHust cMeceil: ¢ MOMOILbI0 MarHuTa,
(¢unpTpoBaHKE, BbINIAPUBAHUE, JUCTHILIALHUS, XpoMarorpadus, MPOBEICHHE OYHCTKM IOBAPEHHOM COJM, HAOMIOACHHE M ONHCaHUE
pE3yNnbTaTOB MPOBEJAEHUS ONBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPaHEHMsI MacChl, CO3/1aHUE MOJIeNIeld MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baxuelue npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMmech razos. CocrtaB Bo3ayxa. Kucimopom — alieMEHT M MPOCTOE BellecTBO. HaxokaeHuwe Kuciopojga B IPHUPOJE,
dbu3nYecKkue W XUMHYeCKue cBoicTBa (peakiuu ropenwus). Okcunbl. [Ipumenenne kuciopoga. CrocoObl MONYYCHHS KHCIOpOIa B
nabopaTopuu B MpoMbIIUICHHOCTH. KpyroBopoT kucioposa B mpupoae. O30H — ajuioTporiHas MOAU(PHUKAIUS KHCIOPOAa.

TermoBoit >PheKkT XMMUIECKON peakIuu, TePMOXUMHUECKUE YPAaBHEHUS, 9K30- U SHAOTEPMHUYECKUE PEaKIu. TOTIMBO: Yyroib U
MeTaH. 3arpsi3HeHHE BO3/1yXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpylieHue 030HOBOT'O CJIOSI.

Bogopon — anemeHT 1 npoctoe BemecTBo. Haxoxienue Bogopo/ia B mpupojie, Gusnyeckue 1 XuMHUYEeCKUe CBOMCTBA, IPUMEHEHUE,
cnocoObl noiy4yeHus. Kuciorsl u comnu.

Mousipabiii 00bE€M Ta30B. PacuéThl 0 XUMUYECKUM YpaBHEHUSIM.



dusnueckne CBOMCTBAa BoAbl. Boma kak pactBoputenb. PacTBopbl. HachlllleHHbIE M HEHACBHILLIEHHBIE PACTBOPBI. PacTBOpUMOCTH
BEILECTB B Boje. MaccoBasi 10Js1 BELIECTBA B pacTBOpe. XUMUUYECKUE CBOMCTBA BoAbl. OcHOBaHuA. Poib pacTBOpoB B MpuUpOIEe U B
KU3HU 4esnoBeka. KpyroBopot BoAsl B IpUpOAE. 3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukarus neoprannueckux coeauHeHuii. Oxcuapl. Knaccudukarus okcumos: coneoOpasyromniiue (OCHOBHBIC, KUCIOTHBIC,
amdoTtepHbie) 1 Heconeobpasyromue. HoMeHnknarypa okcuaoB. @u3ndeckue 1 XUMUIECKUE CBOKWCTBA OKCUI0B. [lomyuenne okcuios.

OcHoBanusa. Knaccudukaruss ocHoBaHMiA: HIENOYM M HEPACTBOpUMbIE OCHOBaHHSA. Homenkmarypa ocHoBaHuil. Du3nMUecKkue u
XMMHUYECKUE CBOMCTBA OCHOBaHUU. [lomydeHrne 0CHOBaHMM.

Kucnotel. Knaccudukanust kucinor. Homenknarypa kuciaor. @u3nueckue M XUMHUYECKHE CBOMCTBA KHUCIOT. Psl akTMBHOCTH
metauioB H. H. bekerosa. [Tonyduenne Kucior.

Comu. Homenkiarypa coneil. @u3ndeckre 1 XMMUYECKUE CBOMCTBA conell. [lonydyenue coneil.

I'eneTnyeckas CBA3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COCITMHEHUM.

Xumuueckuit IKCnepumeHm:

Ka4eCTBEHHOE OMpEJICJICHUE COJIepKaHUsI KHUCIOpoJa B BO3AyXe, MOJy4YeHUe, cOOMpaHue, pacro3HaBaHWE M W3YYCHHE CBOMCTB
KHCIIOpO/ia, HAOIIONEHNE B3aMMOJICHCTBUS BEIIECTB C KUCJIOPOIOM M YCJIOBHS BO3HMKHOBEHHUS M NPEKpaIlleHUs TOpeHus (moxapa),
O3HAKOMJICHHE C 00pa3liaMy OKCHJIOB U OMKMCAHHE WX CBOMCTB, MOJIyYCHHE, COOMpaHUe, pacliO3HABAaHUE U U3YYEHHE CBOWCTB BOAOPOJA
(ropenue), B3aumojerictBre Bojopoaa ¢ okcuaom Meau (1) (Bo3amMokHO HCHONIb30BaHME BHUAEOMATEpUalioB), HaOMOACHHE 00pa3lioB
BEILECTB KOJIMYECTBOM | MOJIb, HCCIIEOBAHUE OCOOCHHOCTEW PACTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO, MPUTOTOBIICHUE
PacTBOPOB C OMPENICNEHHON MAcCOBOM JI0JIEM pacTBOPEHHOTO BEIIECTBA, B3aMMOJCUCTBHE BOJBI ¢ METaulaMU (HAaTpUEM U KaJbI[UEM)
(BO3MOKHO MCIOJIb30BaHUE BHUIEOMATEPUAIIOB), UCCIEOBAaHUE 00Pa3L0B HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIECHUE
M3MEHEHUsI OKPACKU WHJIUKATOPOB B PacTBOpax KUCJIOT U Ienouel, nuzydeHue Blaumonaeiicteus okcuaa meau (ll) ¢ pactBopom cepHoit
KUCJIOTBI, KUCJIOT C METAJUIAMH, PEAKLUMN HEWTpaau3alyH, MOJyYeHUE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO MeETajia
IPYTUM W3 PACTBOPA COJIM, PELICHUE IKCIIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaxkHenmme Kiraccbl HEOPTaHUYECKUX COCTUHEHUIN.

Iepnonnuecknii 3axkoH u lIlepuogumyeckass cucrema xumudeckux 3iemeHToB /I, M. MengeneeBa. CTpoeHHe aToMoB.
XuMmuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBble TOMBITKM KJIACCU(DUKAIMU XUMHUYECKUX OdJeMeHTOB. [loHATHE O Tpynmax CXOIHBIX D3JEMEHTOB (IIEJIOYHbIE U
IEJIOYHO3EMENTbHBIC METAJUIbI, TAJIOTeHbI, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEPHBIC OKCUIBI U THAPOKCHUJIBI.

[lepuognueckuii 3akoH. Ilepuogmueckas cucrema xumuueckux d3yemMeHToB JI. WM. MenneneeBa. Koporkonepuonnas wu
mmHHOTIepUoaHas GopMmel [lepuonudeckoit cuctembl xumudeckux anemeHToB J[. M. Mennaeneesa. Ilepuonbt u rpymnmbl. Ouznueckuit
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUOAA U TPYNIIBI DJIEMEHTA.

Crpoenune aromoB. CoctaB atoMHbIX siiep. M3otombl. OnekTpoHbl. CTpOe€HHE 3NEKTPOHHBIX 000J0YEK aTOMOB IepBbiXx 20
xumuueckux ameMeHToB [lepuoanueckon cucremsl 1. Y. Menneneera. XapakTepuCTUKAa XUMUYECKOTO 3JIEMEHTA T10 €r0 MOJIOKEHUIO B
[Tepuoguueckou cucreme /. 1. Menneneena.



3aKOHOMEPHOCTU U3MEHEHUS PaJyca aTOMOB XMMUYECKUX JIEMEHTOB, METAINTMYECKUX U HEMETAJUNIMYECKUX CBOMCTB IO TpyMam
U TIEpUOIaM.

3nauyenue llepuoanueckoro 3akoHa u lleproanueckoit CUCTEMbI XUMUYECKUX JIEMEHTOB ISl pa3BUTHS Hayku U npakTtuku. . U.
MeHneneeB — y4€HBIN U IPaXKJaHUH.

Xumuyeckasi cBsizb. KoBajieHTHast (TOJIIpHAsi U HEMOJISPHAs) CBSA3b. DIIEKTPOOTPUIIATEILHOCTh XMMUYECKUX AeMeHTOB. MoHHas
CBS3b.

Crenenb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu. IIporiecchl OKUCIEHUS U BOCCTaHOBIECHUS. OKUCIUTENN U
BOCCTaHOBHTEIIH.

Xumuueckuit IKcnepumeHm:

M3y4YeHHEe 0Opa3IoB BEIIECTB METAJJIOB U HEMETAJUIOB, B3aUMOCHCTBUE THIPOKCHIA IMHKA C PACTBOPAMM KHCIIOT U IIEJIOYeH,
MIPOBEJICHUE OIBITOB, WUIIOCTPUPYIOMIMX MPUMEPHl OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIMil (TOpeHHE, PEaKIUu Ppas3IoKEHUS,
COCIIMHECHUS).

Mesrcnpeomemmnunie ceazu

Peanuzanus MeXNpeaIMETHBIX CBS3€H NpU M3YYEHUHM XUMHUHU B 8 KJIacCe OCYIIECTBISETCS Yepe3 HCIOJb30BaHHE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MOHATHH, TaK U TIOHITHUH, SBISIONINXCS CUCTEMHBIMU JIJIS1 OT/IETBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TIOHATHS: Hay4yHbIA (aKT, THUIOTEe3a, TEOpHUs, 3aKOH, aHaJlu3, CHUHTE3, KiaccUu(UKaIus,
MePUOIUYHOCTh, HAOIOZEHUE, SIKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJIICHUE.

dusuka: Matepus, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SIICKTPUUECKUIN 3apsij,
BEILIECTBO, TEJ0, 00bEM, arperaTHoe COCTOSTHHME BEIIECTBa, ras3, (U3MYECKUE BEJIWYWHBI, €AUHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
3BE3161, ComHILEe.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEPaIBI, TOPHBIE MOPOIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XumMH4YecKasi peakuus

ITepuonuueckuii 3akoH. [lepuoanueckas cucrema xumMudeckux annemeHToB /1. 1. Menneneesa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH
B WM3MEHEHHM CBOMCTB XMUMHUYECKHX DSJIEMEHTOB IMEPBBIX TPEX IMEPHUOJOB, Kalaus, KIbLUUAS U HX COCAUHEHHM B COOTBETCTBUMU C
MIOJIOKEHUEM 3JIEMEHTOB B lleproanyeckoit CUCTEME U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKUX PEUIETOK, 3aBUCMMOCTH CBOMCTB BEIIECTBA OT THIA
KPUCTAJJINYECKON PEIIETKU U BUJA XUMUYECKOM CBSI3HU.

Knaccudukanus v HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XMMHUYECKHE CBOMCTBAa BEIECTB, OTHOCSIIMXCA K Pa3IUYHBIM
KJIaCCaM HEOPraHWYECKUX COCIMHEHMM, TCHETUUECKAs CBA3b HEOPTAaHUUECKUX BEIIECTB.



Knaccudukanus XuMUYecKUX peakiui Mo pa3jiudyHbIM MpU3HAKaM (10 YKMCIY UM COCTaBy yYaCTBYIOUIUMX B PEAKIMHU BEUIECTB, IO
TerIoBoMy 3(h(DEKTy, M0 U3MEHEHHUIO CTENEeHEW OKHCIICHHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa).
DK30- ¥ S3HAOTEPMUYECKUE PEAKIINN, TEPMOXUMHUYECKUE YPABHEHUA.

[lonsiTie o ckopocTn XuMuYeckod peakiuu. [loHarne 00 OOpaTUMBIX M HEOOPATUMBIX XMMHUYECKHX peakuusx. [lonstue o
TOMOTE€HHBIX U FeTepOreHHbIX peakuusx. [Tonstue o karanuse. [loHsTre 0 XuMuyeckoM paBHOBeCUHU. DaKTOPbI, BIUSAIOIINE HA CKOPOCTh
XUMHUYECKOM PEAKIIMH U MOJIOKEHHE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTENFHO-BOCCTAHOBUTENBHBIE PEAKINH, dJIECKTPOHHBIN OallaHC OKUCIUTENHbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBieHUe
YPaBHEHUH OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C MCIIOIB30BAHUEM METO/A IIEKTPOHHOIO OajaHca.

Teopust ANEKTPOIUTHUECKOM IUCCOLUALMU. OJEKTPOJIUTHI M HEINEKTPOIUThl. KarnoHbl, aHMOHBI. MeXaHH3M JUCCOLMALINU
BEIIECTB C Pa3IUYHbIMU BUIAMU XUMHUYECKOM cBA3HU. Crenenpb aucconuanui. CUIIbHBIE U C1a0ble AIEKTPOIUTHI.

Peakunyu noHHOro oOMeHa. YCIOBHS NPOTEKaHUS peakUuil MOHHOIO OOMEHA, IMOJIHbIE M COKpPAIEHHbIE MOHHBIE YPaBHEHMS
peakuuii. CBOICTBA KMCIIOT, OCHOBAHUI U COJICH B CBETE MPEICTABICHUM 00 IEKTPOIMTUUECKOM Aucconanuy. KauecTBeHHbIE peakiuu
Ha MOHBL. [IoHATHE O rUApONIH3E COTEN.

Xumuueckuil IKCnepumMeHm:

O3HaKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHUUYECKUX BEILIECTB — METANIOB U HEMETAILIOB (rpadura U anmasa),
CJIIOKHBIX BEIIECTB (XJIOpHJA HATpUs), UCCIENOBAHHWE 3aBHUCHUMOCTH CKOPOCTHM XUMHUYECKOM PEaKUUH OT BO3AEHUCTBUS Pa3IUYHBIX
(aKkTOpOB, MCCIEAOBAHHUE 3IEKTPOIPOBOJHOCTH PACTBOPOB BEMIECTB, MpOLECcCa TUCCOLUALUN KUCIOT, HIEN0Ye U coseil (BOZMOXKHO
MCIIOJIb30BAHUE BHUAECO MAaTEPHANIOB), MPOBEACHUE OIBITOB, WJUIIOCTPUPYIOUIUMX MPU3HAKKA TPOTEKAHUSI PEaKIMil MOHHOro oOMeHa
(oOpa3oBaHue ocajka, BbIACICHHUE ra3a, 00pa3oBaHUE BOJbI), OMBITOB, HJUTFOCTPUPYIOLIUX NPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakuuy pas3ioKeHus, COeIMHEHMS ), pACIIO3HABAHNE HEOPTAHUYECKUX BEIIECTB C MMOMOIIBIO KAU€CTBEHHBIX PeaKUun
Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemetasuibl M MX cOeIMHEHUSA

OOmas xapakrepucTika ragoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE cTeNeHH okuciieHus. CtpoeHue u puznyeckue
CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XMMHUYECKUE CBOICTBAa Ha MpUMepe XJiopa (B3aMMOACHUCTBUE C METaJlJIaMH, HEMETAJUIaMH,
ienoyaMu). Xsopoogopoa. ColsiHasi KUCI0Ta, XUMUYECKHE CBOMCTBA, MOTyYEHHEe, MpUMEHEHUE. [[elicTBue XJ10pa U XJI0pOBOIOPO/a Ha
OpraHu3M 4esoBeka. BaxxHeillme XJI0puabl U UX HaX0XKACHHUE B IIPUPOJIE.

Oo6mras xapakrepuctuka 31eMeHToB VIA-rpynmel. OcCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEepHbIC CTeNeHn okucieHus. CTpoeHue u
¢u3znyeckue CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEphbl. AJUIOTPONHBbIE MOAM(UKALMKA KHUCIOpOna U cepbl. XUMHUUYECKHE
cBoiicTBa cepbl. CepoBOOPOA, CTpPOCHHE, (PU3MUECKHUE M XMUMHUYECKHe cBoMcTBa. OKCHUIIBI Cepbl KaK MPEACTABUTENM KHCIOTHBIX
okcuaoB. CepHas kucnora, (PU3MYECKUE U XMMHUYECKHE CBOWCTBA (OOLIME KaK MpPEICTAaBUTENs KJacca KUCIOT U Clenu(pUUecKue).
XVMMHUYECKUE PEAKIUH, JIEKAUIME B OCHOBE MPOMBIIUIEHHOTO croco0a MOJy4yeHUs CepHOMl KUCIOTHI. [IpuMeHeHne cepHOW KHCIIOTHI.
Conu cepHOM KHCJIOTBHI, KaueCTBEHHasi peakius Ha cyibdar-uoH. HaxoxnaeHue cepbl U €€ COCIMHEHUN B mpupojae. XUMHUYECKOe



3arpsiI3HEHUE OKpYXKarollel cpelbl COEAMHEHUSMU Cepbl (KUCIIOTHBIE JOKIU, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
IpEIOTBPAILECHUS.

OOmias xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKT€pHbIE CTENEHU OKHUCIECHHUA. A3OT,
pacrnpocTpaHeHHue B MpuUpojae, PU3NYecCKue M XUMHUYECKHe cBoicTBa. KpyroBopoT azora B mpuponae. AMMHAK, €ro (QpU3U4ecKue u
XUMUYECKHE CBOWCTBA, NOJNydeHHE M MpuMeHeHue. Coiau aMMOHMS, MX (HU3UYECKHE W XUMUYECKHE CBOWCTBA, MPUMEHEHHUE.
KauectBenHnass peaxiusi Ha MOHBI aMMOHHUS. A30THas KUCJIOTa, €€ MOJydeHHe, (U3MUecKHue W XMMHUYECKHe CBOWCTBa (00IIue Kak
MpeCTaBUTEINS Kacca KUCIOT U cnenuduueckue). Mcmnonp30BaHnne HUTPATOB U COJEH aMMOHHUS B KAY€CTBE MUHEPATBHBIX YIOOPEHUIA.
XHUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeabl COEIMHEHHUSIMU a30Ta (KUCIOTHBIE JOKIH, 3arpA3HEHUE BO3AYyXa, IOYBBI U BOJIOEMOB).
docdop, anmnorpornubie Mmogudukanuu Gocdopa, puznyeckue u xummuueckue cpoiictsa. Okcup docdopa (V) u dhochopnas xucnora,
¢du3znueckue 1 XMUMUYECKHUE CBOMCTBA, oay4yeHue. Mcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPAJIbHBIX yI10OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEIEHH OKHCIEHUsS. YINepoJ,
aJJIOTPOIIHBIE MOAU(PHUKALIMH, PaCIPOCTPAaHEHUE B IPUPOJIE, (PU3NUECKHUE U XUMHUUYECKHe cBolcTBa. Ancopouus. Kpyrosopor yriepoaa B
npupoae. Okcuasl ymepoaa, uX GU3NYECKUe U XMMUYECKHUE CBOMCTBA, JACHCTBHE Ha KUBBIE OPTaHU3MBbI, MOJIYyYEHUE U MPUMEHEHHUE.
Dkosornyeckue npooaemMsl, CBI3aHHbIE ¢ OKcHIOM yriepoaa (1V), runore3a moOaabHOrO NOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3((EeKT.
VYronpHas KucinoTa U €€ COlM, UX (PU3MYECKUEe M XMMUYECKHE CBOICTBA, MoiyueHue M npuMeHeHue. KadecTBeHHas peakuusi Ha
KapOoHaT-uoHbl. Vcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[lepBoHauaabHbIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX yrepoaa (MeTaH, 3TaH, 3TWIEH, alleTUJICH, 3TaHOII,
IIMLEPHUH, YKCYCHas KuciioTa). [IpupoaHble UCTOUHHUKHM YIIEBOIOPOAOB (Yrojb, MPUPOJAHBIA Tra3, HEPTH), MPOAYKTHl UX MepepaboTKu
(O6eH3MH), UX POoJib B OBITY U NPOMBINIIIEHHOCTH. [IoHSTHE O OMOJIOrMYEeCKH BaXKHBIX BEUIECTBAX: XKUPaX, OelIKaxX, yIIeBoJaxX — U UX pOJIU
B YKM3HHM 4YeJIOoBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEIMHEHUN.

KpemHuuii, ero ¢uznueckue M XMMHUYECKHE CBOWCTBA, MOJydeHHe W npumeHeHue. CoeluHEeHHs] KpeMHHs B npupoae. OOuue
npeacTtaBieHus 06 oxcuae kpemuus (1V) um kpemuueBor kucnore. CHIMKaThl, UX HCIOJIB30BAaHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxneiiime crpoutenbHble MaTepuaibl: KepaMHUKa, CTEKJIO, LIEMEHT, OeTOoH, xkene300eToH. [Ipobrembl 6€30mMacHOr0 MCHOIb30BAHUSA
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

U3ydeHrne 00pa3loB HEOPraHMUECKHUX BELIECTB, CBOMCTB COJISTHOW KUCIOTHI, TPOBEACHUE KaYECTBEHHBIX PEAKIUI Ha XJIOPU-UOHbI
¥ HaAOJIONEHNE MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpaXkaroliue (pu3ndeckue U XUMUYECKHUE CBOMCTBA TaJIOTEHOB M MX COEIMHEHUI
(BOBMOXXHO HMCHOJb30BaHUE BHUAEOMATEPHANIOB), O3HAKOMJIEHHE C OOpa3lamMu XJOPUAOB (TaJIOTEHUIOB), O3HAKOMIJIEHHE C O0OpaslaMu
cepbl U €€ COeIMHEHUAMH (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPHAIIOB), HAOMIOEHHE Mpoliecca 0OyIIIMBAHMS caxapa IMoJl IeUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3yUYEHHE XUMHUYECKHX CBOMCTB pa30aBICHHOW CEPHOM KHUCIOTHI, MPOBEICHUE KauyeCTBEHHON
peakuuu Ha cyab(harT-uoH U HAOMIOIEHHEe TTpU3HaKa e€ MPOTEeKaHus, O3HAKOMJIEHHE ¢ (M3MYECKMMHU CBOMCTBaMHU a3ota, ¢ocdopa u ux
COEIMHEHUI (BO3MOXHO HMCIOJB30BaHUE BUIEOMATEPHAIOB), 00pa3liaMu a30THBIX U POCchOpPHBIX yIOOpEHH, NOdyYeHrue, coOupanue,



pacrio3HaBaHUE W M3y4YCHUE CBOMCTB aMMMaKa, MPOBEICHHE Kauye€CTBEHHBIX peakIuii Ha MOH aMMOHMS M (ocdar-uoH U U3ydeHHUE
IMPU3HAKOB MX IIPOTEKAHHUs, B3aWMOJCHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MeAblo (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIOB), H3Y4YEHHUE MOJIeNIe KPUCTALTMYECKUX pemeéToK anmasa, Trpaduta, QymiepeHa, O3HAKOMJICHHE C IIPOIECCOM
aZcCOpOIIMKM pacTBOPEHHBIX BEIICCTB aKTHBHUPOBAHHBIM YIIIEM W YCTPOWCTBOM IMPOTHMBOTA3a, MOJyICHHUE, COOMpaHe, paclio3HaBaHUE U
M3YUYEHHUE CBOMCTB YIJIEKHCIJIOIO Ta3a, MPOBEICHUE KaueCTBEHHBIX PEaKIUi Ha KapOOHAT M CHIIMKAT-UOHBI U U3YYEHUE MPHU3HAKOB UX
MPOTEKAHUs, O3HAKOMIICHUE C MPOAYKIIMEN CUIIMKATHOW MPOMBIILICHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe «BaxxHeunme
HEMETAJUIBI U UX COCTUHEHUS.

MeTaiibl U UX COeTUHEHUSA

OOmrast xXapakTepuCTUKa XHUMHYECKHX JJIEMEHTOB — METaUIOB HAa OCHOBAaHWM HMX TMOJOXeHUs B [lepmommdeckoir cucreme
xumudeckux aneMeHToB J[. M. MenpaeneeBa U cTpoeHus aromoB. CTpoeHME MeTaioB. MeTalinueckas CBs3b M MeTajuIM4ecKas
KpHUCTaJUIMYECKas peméTka. DISKTPOXUMUICCKUHN PsiJl HANIPSDKEHUH MeTauioB. @u3NUecKue ¥ XMMUIECKUE CBOMCTBA MeTallioB. O01ue
CIIOCOOBI TTOTyYeHUS MeTaIIOB. [IoHATHE O KOPPO3UM METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI X OT Koppo3uu. CriiaBsl (CTallb, YyT'YH,
JIOPAITIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY M IPOMBITIIIICHHOCTH.

[Ilemoynble MeTauIbl: TIOJOKEHUE B llepronndeckoit cucreme xumuueckux snemeHToB . . MenaeneeBa, cTpoeHHE UX aTOMOB,
HaxoXxJeHue B npupoje. dusznueckue 1 XuMHYECKHUE CBOMCTBA (Ha TpuMepe HaTpusl U Kaiaust). OKCUIBI U THAPOKCHUJIBI HATPUS U KaJIHS.
[IpyuMeHEeHnE MIEIOYHBIX METAIIOB U KX COCTUHEHUM.

[[lenouyHO3eMENbHBIE METAJUIBI MAarHWil W KajbLMU: ToJokeHue B [leprogumueckol cucreme Xxumudeckux saemeHToB 1. .
MenpeneeBa, CTpOCHUE UX aTOMOB, HaXOXJeHUE B mnpupoae. Ouszndeckue u XMMUYECKUE CBOMCTBA MAarHus M Kaiblus. Baxueimue
COEMHEHUS Kalablus (OKCUJT, TUAPOKCH, CONH). JKECTKOCTH BOJBI U CIIOCOOKI €€ YCTpaHEHUS.

AJroMuHUH: TI0oN0keHUE B [leprognueckoil cucreme XxumMudyeckux anemMeHToB /. M. MenneneeBa, CTpoeHHE aromMa, HaXOXICHHUE B
npupozae. Puznueckue 1 XUMUYECKHUE CBOMCTBA altOMUHUA. AM(OTEpHbIE CBOMCTBA OKCUAA U TUAPOKCH]IA ATFOMUHUA.

Keneso: nmonoxenne B Ilepuonnueckoin cucreme xumuueckux semMeHToB J[. M. MeHneneeBa, cTpoeHue aroMa, HaXOXKJICHUE B
npupoje. Puznueckre U XUMHUIEeCKrUe CBOMCTBA xele3a. OKcubl, rTuapokcuasl u comu xkenesa (1) u sxxenesa (1), ux cocras, cBoiicTBa 1
MIOJTy4YEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C 00pa3laMyd METaJJIOB M CIUIABOB, MX (PU3NUYECKUMHU CBOWMCTBAMHU, M3YUCHHUE DPE3YIbTATOB KOPPO3WH METAJIJIOB
(BO3MOXXKHO HCIIOJIb30BaHHWE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA KaJdblldsd M HATpUSI C BOJOM (BO3MOXKHO
HCIIOJIb30BAHUE BHUEOMATEPHUANIOB), MCCIEAOBAHUE CBOWMCTB JKECTKOW BOABI, MPOIIECCA TOPEHHS JKele3a B KHUCIOPOAE (BO3MOXKHO
HCIIOIb30BaHUE BUEOMATEPUAIIOB), TTPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIMil Ha MOHBI: MarHWs, KajbIWs, aJIOMUHUS, IIUHKA,
xenesa (1) u xenesa (l11), meau (11), HaOMroMEHME U ONMCaHUE TPOIIECCOB OKPAIIMBAHUS TJIAMEHM MOHAMM HATpHsl, Kajlus U KaJIbIUs
(BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPHUAJIOB), HCCeqoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA JFOMHUHUS W TUIPOKCHIA ITMHKA,
pEIIeHUE FKCIIEPUMEHTAIIBHBIX 3aJ1a4 M0 TeMe «BaxHeimme MeTauibl U UX COSAUHEHUSD.



XUMHA U OKPYKAKOIIAA Cpeaa

BemiecTBa u Marepuralbl B TOBCETHEBHOM KU3HU YejloBeKa. be3onmacHoe HCIoIb30BaHNE BEIIECTB U XUMHYECKUX PEaKIMi B OBITY.
ITepBas moMoIb IPU XUMUYECKUX OKOTaX M OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYXKaIoIIei cpefipl (TIpeiesibHast 10MmycTUMasi KOHIeHTpalus Bemiects, gaiee — [1/IK). Poib xumun B
PELIEHUN SKOJIOTUYECKUX TIPOOIeM.

Xumuyeckuii IKcnepumenm:

M3y4yeHHe 00pa3lioB MaTepUaioB (CTEKIIO, CIIJIABbl METAJIIOB, MOJIMMEPHBIE MAaTEPUAIIBI).

Mesrcnpeomemmnvwie ceasu

Peanuzanusi MeXNpeAMETHBIX CBSI3€H MpPU U3YYEHUHM XUMHUHM B 9 Kilacce OCYHIECTBISIETCS 4Y€pe3 HMCIOJIb30BAHHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHATHUH, SBIISIIOIIMXCS CUCTEMHBIMU JIJISI OTJICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIC IIOHSTHS: HAy4HBIM (akT, THUIOTe3a, 3aKOH, TEOpHs, aHaju3, CHHTE3, Kiaccu]ukamus,
MIePUOIMYHOCTh, HAONIOICHUE, AKCIIEPUMEHT, MOJICIMPOBAaHUE, HW3MEpPEHHUE, MOJIeb, SBIICHHE, IMAapHUKOBBIA A(QeKT, TeXHOIOorus,
MaTepuabl.

®du3uKa: MaTepusi, aTOM, JJIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DJICKTPUUECKUM 3apsij,
MIPOBOJIHUKH, TTOTYIIPOBOJAHUKHU, TUAICKTPUKH, (DOTOIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIeCcTBa, I'a3, PacTBOD,
PacTBOPUMOCTh, KPUCTAIMYECKas PEIIETKA, CIUIaBbl, (PU3MYECKHE BEJIWYHHBI, CIUHHUIIBI M3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTBO,
ILUIAHETHI, 3BE3bI, CONHIIC.

buonorus: ¢dotocunres, apixaHue, Ouocdepa, 3KocHCTEMa, MHUHEPAIbHbIE YIOOPEHHS, MUKPOAJIEMEHTHI, MaKpO3JIEMEHTHI,
MMUTaTeIbHBIC BEIIECTRA.

I'eorpadusi: armocdepa, rumpocdepa, MuHepandbl, TOPHbIE MOPOIbI, IOJIE3HBIE HCKOMAEMbIC, TOIUIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA ITPOI'PAMMBLI IO XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yAbTaThl OCBOEHUS MPOTPAaMMbI OCHOBHOTO OOIIEro oOpa3oBaHMs AOCTUTalOTCs B XOjA€ OOy4YeHUs
XUMUU B €IMHCTBE Yy4eOHOW W BOCHHUTATEIbHOM [EATEIbHOCTH B COOTBETCTBHHM C TPAAUIMOHHBIMU POCCUUCKUMU
COILIMOKYJIETYPHBIMU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMUA B 00II€CTBE MIPaBUIaMU U HOPMAMH TTOBEICHUS U
CIoCOOCTBYIOT MpOLIecCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS U COLIMAIIA3AIIUN O0YYaAIOIIUXCS.

JIMYHOCTHBIE PEe3yAbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CHCTEMOW TMO3UTHBHBIX
IIEHHOCTHBIX OPUEHTAIINI U PACIIUPEHHE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NnaTpHOTHYECKOTO BOCTIMTAHMS

IIEHHOCTHOTO OTHOIICHHWS K OTCUYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYCCKOMY W HAyYHOMY HACJIEAHWIO, TOHMMAaHUS
3HAYCHUSI XUMHUYCCKOW HAayKH B JKHU3HU COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BIAJETh JTOCTOBEPHOW HWH(MOpMAImer o
MEePENOBBIX JOCTHKCHUSAX W OTKPBITUSX MHUPOBOW M OTCUCCTBEHHON XWMWH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00
YCTPOMCTBE MHpaA U OOIIECTBA;

2) TPa’kIaAHCKOT0 BOCIIUTAHUSI:

MIPENCTABICHUS O COITMATBHBIX HOPMax M TPABHJIAX MEXIMYHOCTHBIX OTHOIICHWW B KOJUICKTHBE, KOMMYHUKATHBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUYECKOW M JAPYTUX BHJAX JEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JESITEIBHOCTU MPHU BBHIMOJTHEHUHN YYEOHBIX, TO3HABATEIBHBIX 3a]1a4, BBITIOJHEHUN
XUMUYECKUX DKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOMOHMMAHUIO M B3aUMOIIOMOIIM B
npoiiecce ITON yd4eOHOM AEeSTEIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJEHUE W MOCTYNKU CBOMX TOBAPHUIIEH C MO3UITUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TOCJIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYCCKHIE TIPEICTABICHUS O BEIIECTBE WU XUMHUUYECKON PEaKIMK, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M COCTABJISAIONINE OCHOBY JIJIS IOHUMAHHUS CYITHOCTH HAYYHOW KapTUHBI MHpPa, IPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPHUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C MPHPOMHON CPEIoi, O pOJIM XWUMHH B TO3HAHWHU ITHX
3aKOHOMEPHOCTEN;



MO3HAaBaTeIbHbIE MOTHUBBI, HAIMlPABIICHHbIE HAa TOJYYCHHE HOBBIX 3HAHUM MO XHWMHUHU, HEOOXOAUMBIC Ui OOBSICHEHUS
HAOJI0IaeMBbIX MPOIIECCOB U SIBJICHUIA, MO3HABATEIbHOM, HHPOPMAIIMOHHOW M YMTATENbCKON KYJIBTYphI, B TOM YHCJIE HABBHIKOB
CaMOCTOSITENIbHON paboThl C Y4eOHBIMU TEKCTaMH, CIIPABOYHOW JUTEPaTypoOd, AOCTYMHBIMHU TEXHUYECKHMHU CPEICTBAMHU
UH(POPMAITMOHHBIX TEXHOJIOTUH;

UHTEpEeC K 00yUEHUIO U TIO3HAHMIO, JIFOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMO00pa30BaHUIO, IPOEKTHON U
HCCIIEZI0BATENIbCKOM 1EATENbHOCTH, K OCO3HAHHOMY BbIOOPY HAIIPABIEHHOCTH U YPOBHS 00yUEHUS B JaJIbHEHIIEM;

4) hopMupoBaHHSs KYJIbTYPbI 310POBbS:

OCO3HAHME LICHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 3I0POBBIM 00pa3 *KU3HHU,
OCO3HAHUE MOCJIECTBUI U HENIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHUs ), HEOOXOAUMOCTH
coOIrofeHHsI TpaBuil 6€30MaCHOCTHU MpU 00paIlleHUH C XUMUYECKMMU BEIIECTBAMU B OBITY U PeasIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpPEC K MPaKTUYECKOMY M3Y4YEHUIO Ipodeccuil W Tpyaa pas3iIMyHOIO poOjAd, YBAKEHHUE K TPyAy M pe3yibraraM
TPYIOBOM JNEATEIbHOCTHA, B TOM YHUCJIE HAa OCHOBE NPUMEHEHUS MNPEIMETHBIX 3HAHWWA 1O XHMHUH, OCO3HAHHBIA BBIOOP
WHJUBUYAJIbHOM TPACKTOPUHU MPOAOIHKEHUSI OOpa30BaHMS C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMUHU,
OOILIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEIHON Npo(eCCHOHATBHON NEATEIbHOCTH U Pa3BUTUA HEOOXOIUMBIX
YMEHUH, TOTOBHOCTb aJJallTUPOBATHCS B MPOPECCUOHATBHON CpErIE;

6) IKOJIOrHYeCKOro BOCIIMTAHMS:

HKOJIOTMYECKH 1eJecOo00pa3Hoe OTHOIIEHWE K MPUPOJE KaK MCTOUHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS,
MOHMMaHHE EHHOCTHU 3J0pPOBOTO U 0€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (hPU3HMUECKOMY U
MICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHKE IICHHOCTU COOJIIOIEHNUS MpaBUil 0€30I1aCHOTO MOBEACHUS NIPpU padoTe C BELIECTBAaMHU, a
TaK)Xe B CUTyallUsX, yTPOXKAKOLINX 310POBbIO U )KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSThH 3HaHMSI, IOJy4YaeMble MPU U3YUEHUHM XUMUH, [T PEIICHUs 3a/1a4, CBI3aHHBIX C OKpPYKarolen
IPUPOTHON CPENOH, AJIsi TIOBBIIIEHHUS YPOBHS 3KOJIOTHYECKOW KYJIbTYpbl, 0CO3HAHUS II00AJbHOTO XapaKkTepa 3KOJIOrHYe CKUX
po0JieM U MyTeil uX pelleHus NOoCPEACTBOM METOAOB XUMHUH, IKOJIOTUYECKOTO MBILUICHUS, yMEHHSI PYKOBOJICTBOBAThCS UM B
[103HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAJILHOW MPAKTUKE.

METANPEIAMETHBIE PE3VYJIBTATBI

B cocraBe MerampenMETHBIX PE3yJbTaTOB BBIIEISAIOT 3HAYMMbIEC A (OPMUPOBAHUS MHUPOBO33PEHHUS OOLIECHAYYHbBIE
MOHATHUS (3aKOH, TEOPUs, MPUHIIMII, TUIIOTE3a, (PAKT, CUCTEMA, IIPOLIECC, SIKCIIEPUMEHT U APYTOE.), KOTOPbIE HUCIIONIb3YIOTCS B



€CTECTBCHHO-HAYYHBIX YYEOHBIX MpeAMEeTaX | TO3BOJIIOT HAa OCHOBE 3HAHWHW W3 OJTUX NPEIMeToB (HOpMHUPOBATH
MPENCTABIICHUE O IIEJIOCTHOW HAaydyHOW KapTUHE MHUpa, W YyHHUBEpCalIbHBIC YydeOHBIC JelcTBHS (ITO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYISITUBHBIC), KOTOphle oOecrmeunBaoT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOATEIHLHOMY
MJIAHUPOBAHUIO M OCYIIECTBICHUIO yUeOHOM NeITeTbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBUS

Ba3oBble JJornuyeckue J1elcTBUA:

YMEHHS HCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS] TIPU OCBOCHHWH 3HAHWW: PaCKpPBIBATh CMBICT XHUMHYECKHUX
MOHSATUN (BBIIENATh WX XapaKTepHBbIC IMPU3HAKW, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMHU TOHSTHUSMHU), HCIOJIb30BaTh
MOHATUSL i1 OOBSCHEHUSI OTAENbHBIX (DAKTOB U SBJICHUN, BHIOMpATh OCHOBAHMS M KPUTEPUU IS Kiaccudukanuu
XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIINi, yCTaHABIUBATh MTPUUUHHO-CIICACTBEHHBIEC CBSI3U MEXKYy OObEKTaMU U3YUCHHUS,
CTPOUTH JIOTUYECKHE PACCyKIeHUs (MHAYKTHBHBIC, TSAYKTHBHBIC, IT0 aHAJIOTHH ), IEJaTh BHIBOABI U 3aKITFOUEHUS;

YMEHHUE MPUMEHSATH B IPOIECCe MO3HAHUS MOHATUS (MPEAMETHBIC W METANpPEIMETHBIC), CHMBOJINYCCKHE (3HAKOBBIC)
MOJICTT, HCIIOJIb3yeMbIE B XHWMHH, MPEOOpPa30BBIBATH IMHPOKO IMPUMEHSECMBIE B XHMHH MOJCIbHBIC MPEACTABICHUS —
XUMUYCCKAHA 3HAK (CHMBOJ 3JIEMEHTA), XUMHUYeCKass (hopMylia U ypaBHEHHE XUMUYCCKOW pEaKIuu — MPH PeIIeHuH y4eOHO-
MMO3HABATEIBHBIX 33J1ad, C YIETOM ITHX MOJEIBHBIX MPEICTABICHUN BBISBIATh U XapaKTePU30BaTh CYIICCTBEHHbBIC MPU3HAKA
M3y9aeMbIX OOBCKTOB — XMMHYECKHX BEIIECTB M XUMHUYCCKUX PEAKIMK, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYHUHHO-
CJICJICTBCHHBIE CBSI3H M MIPOTHBOPEYHS B M3y4aeMbIX MPOIECCaX U SBICHUIX.

ba3zoBble uccienoBare/ibcKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B KAYE€CTBE MHCTPYMEHTA MO3HAHMS, a TAaKKE€ B KAaYECTBE OCHOBBI JJIS
(bopMHUpPOBaHUS TUIIOTE3BI 11O MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKJICHUI;

NpUOOPETeHHE OIbITa MO IUIAHUPOBAHUIO, OPraHU3AIMHM W TMPOBEACHUIO YUYCHHUYECKUX DKCIEPUMEHTOB, yMEHHE
HaOJIIOIaTh 32 XO/IOM IPOIIECCa, CAaMOCTOSATEIHLHO MPOTHO3UPOBATH €r0 Pe3ybTar, (HOpMYIUPOBaTh 000OIEHNUS U BBIBOBI IO
pe3yapTaraM MpoBeAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIISATh OTUET O MPOJIETaHHOM padoTe.

Pab6ora ¢ undgopmanueii:

YMECHHUE BBIOWMpaTh, aHAJU3UPOBATh W WHTEPIPETUPOBATh WH(OPMAIMIO Pa3IMYHBIX BHIOB M (OPM TPEICTABICHUS,
MOJIy9aeMYI0 M3 Pa3HBIX MCTOYHHKOB (HAyYHO-TIOMYJISIpHAs JIMTepaTypa XMMHYECKOTO CONEp)KaHMs, CIPaBOYHBIC MTOCOOWMS,
pecypcbl THTepHEeTa), KpUTHYECKH OIEHUBATh IPOTHBOPEUYMBYIO M HEIOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHSTh Pa3IUYHbIe METOJbI U 3allPOCHI MPU MOUCKE U 0TOOpE MHPOPMAIIMU U COOTBETCTBYIOIIUX JTaHHBIX,
HEOOXOJMMBIX JJIsl BBIMOJIHEHUS YY€OHBIX M MO3HABaTEIbHBIX 3aay ONpENeIEHHOTO THIA, MPHOOPETEHUE OMbITa B 00IacTH
UCIIONb30BaHUsl HMH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH, OBIAJECHUE KYyJAbTYpOH aKTHMBHOTO HCIIOJIb30BaHUS
pa3JINYHBIX TOMCKOBBIX CHCTEM, CaMOCTOATEIBHO BBIOMpAaTh ONTHUMAJbHYIO (OpMy TMpeacTaBIeHUS HHPOpPMALUU H
WUTIOCTPUPOBATh pElIaeMble 3a7auyd  HECIOKHBIMH CXE€MaMH, JAuarpaMMaMmu, ApyruMu ¢GopMaMud Tpapuku ©U HUX
KOMOMHAIIUSIMU,

YMEHHUE HUCIOJIb30BaTh U AHAIM3UPOBATH B Ipollecce Y4eOHOM M UCCIEeNOBATENbCKON NEATEIbHOCTU HMH(POPMAIUIO O
BIIMSIHUM TIPOMBIIIJIEHHOCTH, CEJIbCKOTO X0341CTBA U TPAHCIIOPTa HA COCTOSIHUE OKPYXKAIOUIEH MPUPOAHOMN Cpeabl.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe Y4eOHbIE 1eiiCTBHA:

YMEHHU 3ajiaBaTh BOINPOCH! (B XOJ€ Auayora u (Win) JUCKYCCHUU) IO CYLIECTBY OOCYXAaeMOH TeMbl, (OpMYJIUPOBATH
CBOM MPEJIOKECHNUS OTHOCUTEIHHO BBHIMOJHEHUS TTPEIOKEHHOM 3a/1a4H;

YMEHHsI TIPEJCTABIATh TMOJTYYCHHBIE PEe3yIbTaThl MO3HABATEIHHON MEATEIHHOCTH B YCTHBIX M MUCHBMEHHBIX TEKCTaX;
JIeNaTh NPE3EHTALUIO PE3YIbTaTOB BBITOJIHEHHSI XUMUYECKOIO IKCIIEPUMEHTA (J1a00paTopHOro OIbITa, JJA0OPAaTOPHOI pabOThI
10 MCCIJIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOIO POEKTA);

YMEHUSI Y4YEOHOIOo COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM IIO3HABaTE€IbHOM M HCCIEI0BaTENbCKOM
NEATEeIbHOCTH TPHU PELICHUM BO3HUKAIOUIMX MPOOJeM Ha OCHOBE ydé€Ta OOIIMX HWHTEPECOB U COIVIACOBAHUS MO3UIIUI
(obcyxnenusi, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAWHAIUS COBMECTHBIX JCWCTBUM, OMpeAeNieHUE KPUTEPUEB 10
OLIEHKE KaueCTBa BHITIOJTHEHHOMN paOOThI U APYyTHUE).

PeryisiTuBHbIE YHHBepcaIbHbIe y4eOHbIE 1eCTBHA:

YMEHHE CaMOCTOSITEJIbHO OIpPENENsATh LENu ACSITEebHOCTH, IJIaHUPOBaTh, OCYIIECTBIATh, KOHTPOJIUPOBATb U MpH
HEOOXOMMMOCTH KOPPEKTHUPOBATH CBOIO JIEATENLHOCTH, BHIOMpPATh HanbOosiee 3(PPEeKTUBHBIE CIIOCOOBI PEHICHUS y4eOHBIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOSITEIbHO COCTaBJIATh WM KOPPEKTUPOBATh MPEIJIOKEHHBIN aJropuT™M JAEUCTBUM IpH
BBINIOJIHEHUU 33/IaHUN ¢ YYETOM MOJTY4YEHMsI HOBBIX 3HAHMI 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBaX U PeaKkLHUsiX, OLIEHUBATb
COOTBETCTBHE TIOJYYEHHOTO pe3yibTaTa 3asBICHHOW IIeM, yMEHHWE WCIONb30BaTh M aHAIM3UPOBATh KOHTEKCTHI,
npeajaraeMbie B YCIOBUM 3aJJaHUN.

MNPEIMETHBIE PE3VYJIBTATBI

B cocTaBe npeaMeTHbIX pe3ylnbTaToB IO OCBOEHUIO 00SI3aTENBHOIO COIEpKaHUs, YCTAHOBJICHHOTO JaHHOU (eaepalibHON
pabouell TpOrpaMMOl, BBIAEISIIOT: OCBOCHHBIE OOYYalOIIMMHUCA Hay4dHbIE 3HAHHUSA, YMEHHsS M CIOCOOBI JCHCTBHIA,



cnenuuuecknue s MPeAMETHON oOnactu «XUMHS», BHUABI JCITEIBHOCTH IO TMOJXYYEHHIO HOBOTO 3HAHUS, €0
MHTEpHPETALMH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CHUTYAIIUSX.

K koniry oOyuenus B 8 kiiacce mpeaMETHBIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTpakaTh CPOPMHUPOBAHHOCTD Y
00yYaronuxcsi yMEeHUuil:
PACKpbIBATh CMBICII OCHOBHBIX XMMHUUYECKUX MOHSATHI: aTOM, MOJIEKYJa, XUMUYECKUHN AIIEMEHT, ITPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, CMECH (OTHOPOIHASI K1 HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsl U MOJICKYJISIpHAsI Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTA B COCMHEHUH, MOJISIPHBIN 00bEM, OKCU]I, KUCIIOTA,
OCHOBaHUE, COJIb, 3JIEKTPOOTPULIATEIBbHOCTb, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKIysl, KlacCu(uKanus peakuuil: peakiuuu
COEIMHEHHUS, pEaKI[UU Pa3JI0KEHUS, PEaKlUy 3aMEUICHUs, peaklUud 0OMEHa, 3K30- U SHJIOTEPMUUYECKHE PEAKIUH, TEMI0OBOM
3G (deKT peakuu, siAPO aToMa, IEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, paJANyC aToMa, XUMHYECKas CBsI3b, MOJSpPHAs U
HETOJIApHAs KOBAJIEHTHAsl CBsI3b, MOHHAs CBsI3b, MOH, KaTMOH, aHHMOH, PacTBOp, MaccoBas J0Ji1 BellecTBa (IPOLIEHTHAs
KOHIIEHTPALIHsI) B PACTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKHX MOHATHA U MPUMEHATHh 3TH MOHATUS MPU ONMHMCAHUM BELIECTB U HX
[IPEeBPALICHUM;
MCIIOJIb30BaTh XMMUUECKYIO CUMBOJIMKY JJIsl COCTaBIEHUS (POPMYIT BELIECTB U YPAaBHEHUIN XUMUYECKUX PEaKLIUi;
OTIpEeNENATh BaJEHTHOCTh aTOMOB 3JE€MEHTOB B OMHApPHBIX COEIMHEHUSX, CTENEHb OKHUCIIEHUS 3JE€MEHTOB B OMHAPHBIX
COEIMHEHHUSIX, MPUHAJICKHOCTh BEIIECTB K ONpPENEIEHHOMY KJacCy COEAMHEHUU mo (opMyaaM, BHJ XUMHUYECKOM CBS3U
(KOBaJIEHTHAs U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;
packpbiBath cmbicn [lepuogmueckoro 3akona JI. WM. MenngeneeBa: HEeMOHCTPUPOBATH NOHUMAHUE TEPUOAUYECKON
3aBUCUMOCTHM CBOWCTB XMMHMUYECKUX JIEMEHTOB OT UX MOJOKeHUs B Ilepnoauyeckoil cucreMe, 3aKOHOB COXPAaHEHMSI MAaCChI
BEILECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOraipo;
ONUCHIBaTh U XapakTepu3oBaTh TabnuuHyio ¢opmy Ilepronnyeckoid cucteMbl XUMUYECKUX AJIEMEHTOB: pa3iinyarh MMOHATHUS
«mmaBHag moarpynna (A-rpymma)» W «rnobounas noarpynna (b-rpymnma)», Manble W OOJIbIIME MEPUOMAbl, COOTHOCUTH
0003HaueHMs, KOTOphle UMeITCcs B Tabnuie «llepuogunyeckas cucrema xumuueckux snemeHToB JI. M. MeHnneneeBa» ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMUYECKHX AJIEMEHTOB (COCTaB U 3apA]l Aapa, 0OLIee YUCIIO JIEKTPOHOB U
pacnpeieJIeHUE UX IO SJIEKTPOHHBIM CIIOSM);



KJIacCU(PUIIMPOBATh XUMHUYECKHUE D3JIEMEHTHI, HCOPTAHMYCCKHE BEIIECTBA, XWMHUYECKHE peakmuu (M0 YUCITYy U COCTaBY
Y4YaCTBYIOLIUX B PEAKIIMU BEUIECTB, MO TEIIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOINME XUMHUYECKHE CBOMCTBAa BEHIECCTB pPAa3IUYHBIX KJIACCOB, MOJITBEPXkAasl OIMUCAaHUE
IpUMEPAMH MOJIEKYISIPHBIX YPABHEHHUM COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUi;
IPOTrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOTO COCTaBa, BO3MOXKHOCTU MPOTEKAHUS XMMHYECKUX
MPEBpAILCHUN B pa3UYHBIX YCIOBUSAX;
BBIYUCIISAITH OTHOCUTEIbHYIO MOJEKYISIPHYI0 M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJII0 XMMHUYECKOIO 3JIEMEHTa IO
dbopMysie COeTMHEHMSI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUECKON PEaKInu;
MPUMEHSATh OCHOBHBIE OIEpAllid MBICIUTENLHON JICSITENIbHOCTH — aHajdu3 MW CHUHTE3, CpaBHEHHEe, O000O0IIeHue,
CUCTEMaTH3aIMI0, KIACCU(UKAIINIO, BBIABICHUE NPUYMHHO-CJIECICTBEHHBIX CBA3EH — JJIsi M3y4Y€HHUs CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIi, €CTEeCTBEHHO-HAYYHbIE METO/IbI MO3HAHUSI — HAOIIOIEHHUE, U3MEPEHNE, MOJECITUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN);
CJIeI0BaTh MPABUIIAM MOJIb30BaHUS XUMUYECKOM MOCYI0M U 1a00paToOpHBIM 000PYIOBAaHUEM, a TAK)KE IMPaBUIIaM 0OpaleHust ¢
BEILIECTBAMHU B COOTBETCTBUU C HHCTPYKIUSAMH MO BBIIOJTHEHUIO JTAOOPATOPHBIX XMUMHUYECKUX OIBITOB IO TMOJYYEHUIO U
coOupaHuio Ta3000pa3HBIX BElIECTB (BOAOPOAA U KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON MacCOBOM JoJiei
PacTBOPEHHOIO BEMIECTBA, INIAHUPOBATH U TPOBOJUTHh XUMHUYECKHE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C MIOMOIIbIO MHANKATOPOB (JTaKMyC, (heHON(PTaTeHH, METUJIOPAHXK U APYTHE).

K xoniy obydenust B 9 kijiacce mpeaMeTHbIE pe3ylibTaThl HA 0a30BOM YPOBHE JOMIKHBI OTPaXkaTh C(POPMUPOBAHHOCTH Y
00y4aromuxcsi yMEHHUIA:
PaCKpbIBaTh CMbBICII OCHOBHBIX XMUMHYECKHX MOHATHIN: XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, IPOCTOE
BEILIECTBO, CJIO)KHOE BEILIECTBO, BAJICHTHOCTh, JJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKas peaxius,
XUMUYECKasi CBs3b, TEIUIOBOM HA(PGEKT peakiuu, MOJb, MOJSPHBIA 00BbEM, PacTBOP, JJIEKTPOJIUTHI, HEIICKTPOJIUTHI,
MEKTPOJIUTUYUECKAs JTUCCOLMAIINS, PEaKIMd HOHHOTO OOMEHa, KaTajau3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe H
HEOOpaTUMbIE pPEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIIPHBIC PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKHCICHHE U
BOCCTaHOBJICHHUE, aJUIOTPONHs, aMPOTEPHOCTh, XMMUYECKas CBSI3b (KOBaJICHTHAs, MOHHAS, METAJUTMYECKas ), KpUCTAJTHYEeCKast
pelI€TKa, KOPpPO3Us METAJUIOB, CIUIABbI, CKOPOCTh XHMHUYECKOM peaklUuu, NpeAenabHo aonyctumas koHueHtpamusa [IJIK
BEIIECTBA;



WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHWYECKUX NOHATUNA W MPUMEHATH OTH MOHATUS IPU ONMCAHUM BEIIECTB U UX
IIPEBPAILICHU;

UCIOJIb30BaTh XMMUUECKYIO CUMBOJIMKY JIJIsl COCTaBIEHUS (POPMYJI BEUIECTB U YPABHEHUM XUMUUECKUX PEaKLIUH;

ONpENENATh BAJICHTHOCTh M CTEIEHb OKUCICHUS XMMHYECKHX OJIIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa,
MIPUHAJJICKHOCTh BEIIECTB K OMpPEASIEHHOMY KIJIACCy COCAMHEHUU Mo (opmynam, BUJI XMMHUYECKOM CBSI3U (KOBaJleHTHas,
MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX COCAMHEHUSAX, 3apsii HOHA TI0 XUMUYECKOH (hopMyrie, XapaKTep Cpeabl B BOJHBIX
pPacTBOpax HEOPraHUYECKUX COCAUHEHNN, TUII KPUCTAJUIMYECKON PEIIETKM KOHKPETHOIO BEILIECTBA;

packpbiBath cmbica llepmonnueckoro 3akona [[. M. MeHnenmeeBa M OEMOHCTPHUPOBATh €ro NOHMMAaHUWE: OIKCHIBATH M
Xapakrepu3oBaTh TabnuuHyo (opmy I[lepuognueckoil cUCTEMbl XMMHYECKHX 3JEMEHTOB: pa3jvyaTh HNOHATHUS «IVIaBHAs
noarpymnmna (A-rpynmna)» u «nobouyHas noxarpynna (b-rpymma)», manele U OoJbIIME NEPUObI, COOTHOCUTh OOO3HAYECHMS,
KOTOpbIE UMEIOTCS B MEPUOAMYECKON TaONIMIE, C YUCIOBBIMHU XapaKTEPUCTHUKAMHU CTPOCHMSI aTOMOB XUMUYECKUX JIEMEHTOB
(coctaB u 3apsn sAapa, oOIIee YUCIO 3JIEKTPOHOB M PACHPENCIICHHE MX I0 JIEKTPOHHBIM CIIOSAM), OOBSACHATH 00IIMe
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB IEMEHTOB U UX COCAUHEHUH B IPElesiax MajbIX IIEPUOAOB U IVIaBHBIX IOArPYIII C
YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DSJIEMEHThI, HEOPraHMYECKUE BEIIECTBA, XWMHUYECKUE pEaKUUH (110 YUCIYy U COCTaBY
YYaCTBYIOLLMX B PeaKlUU BEIIECTB, 110 TEIUIOBOMY 3(D(PEKTY, M0 U3MEHEHHUIO CTETIEHEW OKUCIIEHUS XUMUYECKHUX AIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIKE U ClIeUU(PUUECKNE XUMUYECKUE CBOMCTBA MPOCTHIX U CIOKHBIX BEILIECTB, MOATBEPKIAs
ONMCAHHUE NMPUMEPAMU MOJIEKYIAPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLINM;

COCTAaBJIATh YPABHEHUS DJIEKTPOIMTHUYECKON IMCCOLMALMU KUCIIOT, IIEJ0YEN U COJICH, IOJHBIE U COKpALIEHHbIE YPAaBHEHUS
peakiuii HOHHOTO OOMEHa, YpaBHEHHSI peaKI[Uil, MOATBEPKIAOIIMX CYIIECTBOBAHNE TEHETUUECKON CBA3U MEX/y BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PaCKpbIBaTh CyUIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI MMOCPEACTBOM COCTABIIEHHUS 3JIEKTPOHHOIO OajaHca ITUX
peaKLnil;

IIPOTHO3UPOBATHh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUsI, BOSMOKHOCTH ITPOTEKAHUsI XUMUYECKHUX IPEBPALLECHUHN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYXO MAcCChl BEIECTB, MAaCCOBYIO JOJII0 XMMHYECKOIO 3JIEMEHTa IO
(dbopMysie CoeTMHEHMsI, MACCOBYIO JOJIIO BELIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI [0 YPABHEHHUIO XUMHUECKON PeaKlnu;



coOMoAaTh MpaBuiia MOJb30BaHUS XUMUYECKONH MOCYI0M U 1a00paToOpHBIM 00OPYIOBaHHEM, a TaKXkKe MpaBuiIa OOpaIieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHUSMH TIO BBIOJHEHUIO JIAOOPATOPHBIX XMMHUYECKHX OMBITOB IO MOJYyYEHHUIO U
coOMpaHMIO ra3000pa3HbIX BEIIECTB (AMMHAKa M YIJIEKUCIIOTO ra3a);

MIPOBOJIUTH PEAKIIMH, TTOTBEPKIAIOIINE KAYeCTBEHHBI COCTAB Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OTBITHBIM ITyTEM XJIOPH/I-
, Opomun-, moauna-, kapobonar-, pocdar-, cummkar-, cynbdar-, THIAPOKCHUI-UOHBI, KATUOHHl aMMOHUSI U HOHBI M3yYEHHBIX
METaJIJIOB, MPUCYTCTBYIOMINE B BOAHBIX paCTBOPaX HEOPTAHUUYECKUX BEIICCTR;

MPUMEHSATh OCHOBHBIC OIEpAllid MBICIIUTEILHON JEATEIbHOCTH — aHajdu3 MW CHHTE3, CpaBHEHHe, 000OIIeHHe,
CHUCTEMaTH3aIIMI0, BBIABICHUE MPUIMHHO-CIICACTBEHHBIX CBA3CH — I M3YYCHHsI CBOMCTB BEIICCTB U XUMHUYCCKUX PEAKIINM,
€CTEeCTBCHHO-HAYYHBIC METONbI TIO3HAHWS — HAOMIOACHUE, W3MEPEHHE, MOJCIUPOBAHHE, HKCIEPUMEHT (peaabHBIM U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Koiu4ecTBo 4acoB
Ne JuekTpoHHbIE (LM pPOBbIEL)
HaunmenoBanue pa3aejaoB U TEM IIPOrpamMmMabl KQHTpoﬂLHHe HpaKTuqec
n/n Bceero o0pa3oBarejibHbIE pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHauyajibHbIe XUMHYECKHE MOHATHS
Xumust — BakHas 00J1aCTh €CTECTBO3HAHUSA U
1.1 Ny 5 2 but6muoreka L1OK https://m.edsoo.ru/7f41837c
MIPAKTUYECKOM eI TEIIbHOCTH YEIOBEKa
1.2 BemecTBa n XUMHUYECKUE PEAKITUN 15 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. Baxxneiinue npeacraBuTe/ M HEOPraHM4YeCKUX BelleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopoa.Ilonsitue o kuciaorax u comsix 8 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [loHsTHE 00 OCHOBaHHUAX 5 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIacChl HEOPraHUYECKUX COEAMHEHUN 11 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoguuecknii 3axon u [lepuoguveckas cucrema xumudeckux 31emeHToB JI. U. MenaeneeBa. CTpoenue aToMoB. XMMH4YECKasl CBA3b.
OxucauTeIbHO-BOCCTAHOBUTE/ILHBIE PeAKIMHU

[Tepuoanyeckuii 3akoH u I[leprnonnueckas

3.1 cucTeMa XUMMU4eckux anneMeHnToB . 1. 7 bubnmorexa [{OK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne aroma
X .0 -
3.2 VIMITICCRAs CBASE. LKHCIITEIbHO 8 1 bubmoteka IIOK https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEIbHBIC PEAKIIUU
Hroro no pazneny 15 bubmmotexa IIOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
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9 KJIACC

KoaudecTBo yacoB

Ne DJIeKTpPOHHbIe (M (POBHIE)
HauMenoBanue pa3aesaoB U TEM NMPOrpaMmbl KOHTpO.HbHLIe HpaKTuqec
n/n Bceero oOpa3oBare/ibHbIE pecypchl
padoTsI KHe padoThbl
Pazjes 1. BemecTBO M1 XUMHYECKHE peaKu
I1 e OJIeHHE 5
11 OFTOPCHHE 1 YIIYOICHHE SHAHIH OCHOBHBIX 5 1 but6muoreka LIOK https://m.edsoo.ru/7f41a636
pasnesnoB Kypca 8 Kiacca
0)
1.2 CHOBHUHG SaKOHOMEPHOCTH XHMUHACCKIX 4 Bbu6mmoreka I{OK https://m.edsoo.ru/7f41a636
peakuuit
DIIEKTPOJIUTHYECKAs TUCCOIUAINs. XUMHUUCCKUE
1.3 P S 8 1 1 Buioreka LIOK https://m.edso0.ru/7f41a636
peakIuu B pacTBOpax
Hroro no pasneny 17
Paszjnen 2. HemeTasyibl U MX coeIMHEHUSI
06
2.1 sl XapaKTEPHOTHIA XUMITCCKHUX JEMERTOB 4 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
06
2.2 tas XapaKTepHCTHK? RHUMITCCIHX SNCMEHTOB 6 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u e€ coeqMHeHus
06
2.3 HH1asl XApaKTEPHCTHKA XUMITCCKHX STEMEHTOB 7 1 bub6muoreka IHOK https://m.edsoo.ru/7f41a636
VA-rpynibl. A30T, pocop 1 UX COETUHEHUS
OO6m1ast XapaKTepUCTUKAa XUMUYECKHUX IIEMEHTOB
2.4 IVA-rpynnsl. Yriepoa v KpeMHUR 1 UX 8 1 2 bubnuotexa LHOK https://m.edsoo.ru/7f41a636
COCTMHECHHMS
Hroro no pazneny 25
Paznen 3. MeTa/liibl M MX COEeTUHEHHS
3.1 OO0mre cBOMCTBAa METAIIIOB 4 but6moreka [1OK https://m.edsoo.ru/7f41a636
3.2 BaxxHeline MeTalibl 1 UX COSTUHEHUS 16 1 2 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20

Pasnen 4. Xumus U OKpy:KawIas cpeaa
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4.1 BeniectBa u marepuansl B KU3HHU YEJIOBEKA 3 Bbu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N JJIeKTPOHHBbIE HU(POBLIE
i Tema ypoka Bcero o0pa3oBare/ibHbIE
n/n Jara
4acoB pecypchbl
1 ITpeamer xumuu. Poiie XUMHUH B )KU3HU YeJIOBEKA. Tejia U BelllecTBa 1 Enbmaorexa LOK
peA ’ ' B https://m.edsoo.ru/ff0d210c
2 [TousTHE 0 MeTONAX ITO3HAHUS B XUMHUU 1 Enbmaorexa LOK
A https://m.edsoo.ru/ff0d227e
3 [TpakTraeckas padora Ne 1 «IIpaBuiia paboThl B 1a00OpaTOpru U MPUEMBI 1 bubmuotexa [IOK
oOpailieHus ¢ J1abopaTopHBIM 000PYIOBAaHUEM) https://m.edsoo.ru/ff0d23dc
bubmuoreka [IOK
4 q . % 1
HCThIE BemecTBa U cmecu. CriocoObl paszienieHus cMecei https://m.edsoo.ru/ffod26ca
5 [TpakTraeckas pabora Ne 2 «Paznenenue cMeceit (Ha mpuMepe OYUCTKH 1 bubmuoteka [IOK
MTOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bubmuoreka [IOK
A 1
6 TOMBLH MOJICKYIIRT https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE 3JIEMEHTBI. 3HaKH (CUMBOJIbI) XMMUUYECKUX 3JIEMEHTOB 1 bubmmoreia [OK
’ https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CI10KHBIE BEIECTBA 1 bubmmorexa [TOK
p m https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJEKYIAPHOE YUCHHE 1 bubmmorexa HOK
AP yi https://m.edsoo.ru/ffod2d50
10 3aKoH MOCTOSIHCTBA COCTaBa BEIIEeCTB. XUMHUUecKas popmya. 1 bubmunorexa [IOK
BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocurenbHas aroMHasa Macca. OTHOCHTENIbHAS MOJIEKY/IIpHAs Macca 1 bubmorexa HOK
’ Yp https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIsT XUMHUYECKOTI'0 DJIEMEHTA B COSTUHEHNH 1 bubnnorexa 10K
a 8 https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Moinb. MossipHast Mmacca 1 bubmmorexa TIOK

https://m.edsoo.ru/ff0d5230
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bu6mmoreka IIOK

14 dusnuecKkue U XMMUYECKHUE SABJICHUs. XUMHUUYECKasl PEaKLUs https://m.edsoo.ru/ff0d37fa

15 [Ipu3HaKky U yCI0BUS MPOTEKAHUS XUMHUYECKUX PEaKITUi bubmorexa OK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUs MacChl BEIICCTB. XUMHUUECKUE YPABHCHUS bubmmorexa TIOK
https://m.edsoo.ru/ff0d3b88

17 Brblunciienns: KoJIM4ecTBa, MacChl BEIIECTBA 10 YPABHEHUSAM XUMUYECKUX bubmuoreka [IOK
peakuuii https://m.edsoo.ru/ff0d5708

18 Knaccudukanys XuMudecKux peakiuii (COeTuHEHHs, Pa3IoKEHUs, bubmmoreka [IOK
3aMeIleHusI, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 O060011IeHNE U CUCTEMATU3ALUS 3HAHUI E;ﬁi;ﬁ::gjoggifo d40c4
20 KontpomnpHas padora Nel o teme «BemiecTBa 1 XUMHYECKUE PEAKITUN ]r?tlfpiﬂll//lr?:::j(:oggﬁf 0d4290

21 Boznyx — cmecs razos. Cocras Bo3nyxa. Kucinopon — aneMeHT u Bubmuoreka [HOK
npocroe BemecTBo. O30H https://m.edsoo.ru/ff0d448e

99 du3nuecKkrue 1 XUMHUYECKUE CBOMCTBA KMCIOPOa (PEeaKIIMu OKUCIICHHUS, bubmmoreka [IOK
ropenue). [lonarue o6 okcumax https://m.edsoo.ru/ff0d4614

93 Cnoco0sI MoTy4YeHus KUCJIOpoa B JIA00OPaTOPUH U MPOMBIIIIICHHOCTH. bubmmotexa [IOK
IIpumenenune kucnopona https://m.edsoo.ru/ff0d497a

24 TernnoBoit 3P PeKT XMMUIECKOH peakIiy, TOHATHE O TEPMOXUMHUYECKOM bubnuoreka [IOK
YpaBHEHUH, DK30- U SHIOTEPMUUYECKUX PEAKIUAX https://m.edsoo.ru/ff0d4790

o5 TomnmuBo (HedTh, yroib U MeTaH). 3arpsi3HeHHE BO3/1yXa, CIIOCOOBI €ro bubnuorexa [IOK
MPEAOTBPALEHHUS https://m.edsoo.ru/ff0d4c4a

26 [Tpaktruueckas padora Ne 3 o teme «llomydenne u cobupanme Kucioposa, bubnuorexa [IOK
W3y4YEHHE €TO CBOMCTBY https://m.edsoo.ru/ff0d4ae2

27 Bonopona — anemeHT u npocroe BemectBo. Haxoxknenue B npupose bubmmorexa [JOK
https://m.edsoo.ru/ff0d4ddo

28 duznyeckre U XUMUYECKUE CBOMCTBa Bogopoaa. [IpuMenenue Bogopoaa bubmmorexa HOK
https://m.edsoo.ru/ff0d4ddo

29 [ToHsiTHE O KHCITOTAX M COJISX bubmmorexa TIOK

https://m.edsoo.ru/ff0d50d2
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bu6mmoreka IIOK

30 CriocoObI momy4eHust BOAOPOaa B JabopaTtopuu https://m.edsoo.ru/Ffod4ddo
31 [TpakTraeckas paborta Ne 4 o reme «llomydenne u coOupanue BoIopoa, bubmmoreka [IOK
W3y4YEHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
N bubmuoreka [IOK
32 M i 00 .3 A
O/VIPHBIIL ODBEM FAS0B. SaKoH ABOTAAPO https://m.edsoo.ru/ff0d542e
33 Boruncnenust 00béMa, KOJIMYeCTBa BEIISCTBA ra3a Mo €ro U3BECTHOMY bubmmoreka [IOK
KOJIMUYECTBY BELIECTBA WIIA 00BEMY https://m.edsoo.ru/ff0d55a0
Borurcnenust 00bEMOB Ta30B 110 YPAaBHEHHIO PEAKIMHM Ha OCHOBE 3aKOHA bubnuorexa HOK
34 " .
00BEMHBIX OTHOIIICHUI ra30B https://m.edsoo.ru/ff0d5708
35 DuU3nYECKre U XUMHYECKHE CBOMCTBA BOJIbI bubmmorexa [TOK
A https://m.edsoo.ru/ff0d587a
bubmuoreka [IOK
36 C i. 11 0
ocTtaB ocHOBaHUU. [ToHsTHE 00 MHIUKAaTOpAX https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBopuresib. HachlllleHHbIE M1 HEHACBIILIEHHBIE PACTBOPHI. bubmuotexa [IOK
MaccoBasi 10151 BEIECTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40
38 [TpakTuueckas pabora Ne 5 o reme «lIpuroToBneHue pacTBOpoB ¢ bubmuoteka [IOK
ONpeIeaEHHON MaCCOBOM JOJIEH PACTBOPEHHOTO BELIECTBA https://m.edsoo.ru/ff0d5eba
bu6mmoreka [JOK
39 K 60ota No2 K .B .B
OHTpOJbHAs padoTa no teme «Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/f0d6342
40 Oxkcuppl: cocTaB, Kilaccu(UKalys, HOMEHKIIaTypa bubmmorexa [OK
AR ’ L, P https://m.edsoo.ru/ff0d664e
41 [TomyueHue 1 XUMUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubnuoreka [IOK
aM(OTEpHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHUs: COCTaB, Kiaccu(UKaIKsI, HOMEHKIIaTypa bubmmoreia [TOK
' ’ HHA P https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XMMHUYECKHE CBOMCTBA OCHOBAHUM Bubmmorexa LIOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukaiys, HOMEHKIATypa bubmmorexa HOK
' ’ e, P https://m.edsoo.ru/ffOdfee2
N bubmuoreka [IOK
45 [Tony4yeHnue n XUuMHUECKUE CBOMCTBA KUCIOT

https://m.edsoo.ru/ffOdfee2
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46 COJIVI/I (cpenHue): HOMEHKIIATypa, CIIOCOOBI MOTYYCHHS, XUMHUYECKHE bubnuorexa HOK
CBOMCTBA https://m.eds00.ru/00ad9474
47 ITpakTruueckas padora Ne 6. Penienne sKCiepuMEeHTAIBHBIX 33]1a4 110 TEME bubmuoreka LIOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCAMHEHUIN https://m.edsoo.ru/00ad9b7c
48 ['enetnyeckas CBS3b MEXAY KJacCaMH HEOPraHMYECKUX COeIMHEHUN bubmmorexa TIOK
https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U cucTeMaTH3aIus 3HaHu| ﬁg&HE;T:;(:ogg% 0adoch?
50 KonTponbhas padora Ne3 o Teme "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubnuoreka [IOK
coequHEeHU" https://m.edsoo.ru/00ad9ela
51 [TepBble NOMBITKY KIacCU(PHUKAIIMN XUMUYECKUX 1eMeHToB. [loHsaTHE O bubmuotexa [IOK
rpyImnax CXOIHbIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 Ilepnonmyeckuii 3akoH u [lepronnueckas cucTeMa XMMUYECKHUX Bubmuoreka [HOK
snemenToB JI. 1. MenpaeneeBa https://m.edsoo.ru/00ada52c
53 [Tepuonbl, rpynbl, HOATPYIIIBI bubmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue aromoB. CocTaB aTOMHBIX siiep. M3oTombl ﬁ;lrin;//ls:g:oggﬁ 0adas4?
55 CtpoeHue 3eKTPOHHBIX 000JI0ueK aTOMOB 31eMeHTOB [lepruonnyeckoit bubnuorexa [IOK
cuctemsl /. 1. Mennaeneena https://m.edsoo.ru/00ada6bc
56 XapakTepucTuKa XUMHYECKOT0O JIEMEHTA I10 €0 MOJIOKEHUIO B bubnuoreka LIOK
ITepuognueckon cucreme 1. 1. Menneneesa https://m.edsoo.ru/00ada824
57 3nauenue [lepuoauyeckoro 3akoHa JjIsl pa3BUTHS HayKu U TipakTuku. /. U. bubmmotexa [IOK
MenpeneeB — y4€HBIN, TEJArOr U TPaKIaHUH https://m.edsoo.ru/00ada96e
58 DIEeKTPOOTPHUIIATEIHHOCTh ATOMOB XUMHUYECKHUX JIEMEHTOB bubmmorexa TIOK
https://m.edsoo.ru/00adaab8
bubmmorexa [IOK
59 Honmast ximeckas cpisb https://m.edsog.rUIOOadacM
60 KoBanenTHas nosnsipHasi XUMUYECKasi CBSI3b Bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossipHasi XUMUYECKasi CBSI3b bubmmorexa TIOK

https://m.edso0.ru/00adaab9



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
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

bu6mmoreka IIOK

62 Crenenp okucneHia . https://m.edsoo.ru/00adae28
63 OKHUCINTEIHLHO-BOCCTAHOBUTEILHBIE PEAKIIUNA 1 buGnnorexa IIOK

peart https://m.eds00.ru/00adb076
bubmuoreka [IOK

64 OKHCINTEIN U BOCCTAHOBUTEIIHN 1 https://m.edsoo.ru/00adb076
bubmnoreka [IOK

65 KontpomnpHas padora Ned o teme «CtpoeHre aToMa. XUMHUYECKAsT CBS3h) 1 https://m.edsoo.ru/00adbAags
. bubmuoreka [IOK

66 O00011IeHNE ¥ cUCTEMATU3ALU 3HAHUI 1 htts://m.edsoo.ru/00adb33c
. bubmuoreka [IOK

67 O060011IeHNE U CUCTEMATU3ALUS 3HAHUI 1 https://m.edsoo.ru/00adach?
. bubmuoreka [IOK

68 O060011IeHNE U CUCTEMATU3ALUS 3HAHUI 1 https://m.edsoo.ru/fOd61c6
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6




9 KIIACC

JJIeKTPOHHbIE
Ne undgpoBbie
Tema ypoka ara
n/n P Bcero A o0pa3oBare/ibHbIe
pecypchl
. bubaunoreka [IOK
[lepuoanueckuii 3akoH. [lepuoanueckas cucrema
1 1 https://m.edsoo.ru/00ad
xumudeckux 3nmemeHToB . . MenaeneeBa b59e
. bu6moreka [IOK
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUECKHUX
2 . 1 https://m.edsoo.ru/00ad
AIIEMEHTOB MEPBBIX TPEX MEPUOJIOB bGh6
Krnaccudukaius 1 HOMEHKIIaTypa HEOPTaHUICCKUX bubmorexa [IOK
3 1 https://m.edsoo.ru/00ad
BEIIECTB b762
. bubmuoreka [IOK
Buibl XUMUYECKOH CBSI3U U THITH KPUCTAJUTHYSCKIX
4 . 1 https://m.edsoo.ru/00ad
peméToK
bac6
5 KontponbsHas padora Nel o teme «IloBTOpenue u 1
yriyOsneHrne 3HaHUW OCHOBHBIX pa3efioB Kypca 8 Kiacca
Knaccudukaiys XuMHUYECKUX PEAKIIH 10 pa3IuYHbIM bubmorera [JOK
6 1 https://m.edsoo.ru/00ad
MpU3HAKaM beh0
[TonsiTue o ckopocTu xumuueckon peakuu. [lousarue o bubmorera [JOK
7 ' 1 https://m.edsoo.ru/00ad
TOMOTEHHBIX U T€TEPOTEHHBIX PEaKIUIX be0a
[TonsTue 0 xumuyeckoM paBHOBeCUU. DAKTOPBI, bubmuoreka [JOK
8 BIIUSIIOIIME HA CKOPOCTh XMMUYECKON PEAKIIUU U 1 https://m.edsoo.ru/00ad
MTOJIOKEHHE XMUMHUYECKOTO PAaBHOBECHS c28¢c
bu6mmoreka [IOK
9 OKHCIIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKITIT 1 https://m.edsoo.ru/00ad
cade
10 Teopus anexkrponutndeckoit nucconranuu. CuiabHbe U 1 bubnuorexa [JOK



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

cia0ble STIEKTPOTUTHI

https://m.edsoo.ru/00ad
cd68

bubmuoreka [IOK

11 HonHble ypaBHEHHUsI peaKIuid https://m.edsoo.ru/00ad
d448
. . bubmoteka [JOK
XHWMHYECKHE CBOMCTBA KHCIIOT 1 OCHOBAHHI B CBETE
12 . . https://m.edsoo.ru/00ad
MPEACTABICHHUH 00 AJIEKTPOJIMTUYECKON AUCCOMAIIT d5d8
. . . bubmoreka [JOK
XHWMHYECKHE CBOMCTBA COJICH B CBETE MpEACTaBICHUN 00
13 . https://m.edsoo.ru/00ad
AMEKTPOTUTHICCKON TUCCOIHAIIH
dgb2
bubmuoreka [IOK
14 [TonsTHE O THIPOIU3E CONCH https://m.edsoo.ru/00ad
dod4
bubmuoreka [IOK
15 O06o001IeHrEe U cCHCTeMaTH3aIus 3HAHUI https://m.edsoo.ru/00ad
dd12
bubmuoreka [IOK
[Ipaktuueckas padora Ne 1. «Pemienue
16 P P https://m.edsoo.ru/00ad
AKCMIEPUMEHTATBLHBIX 3319
dbfa
KonTponbHas pabota Ne2 o Teme «DIeKTpOIUTHYECKAs bubmorexa HOK
17 https://m.edsoo.ru/00ad
aUcconuanus. XUMHYECKHE PEakiliy B PACTBOPAX» deco
OO01as xapaKTepUCTHKA TalOTeHOB. XUMUYECKHE bubmorexa [JOK
18 N ' https://m.edso00.ru/00ad
CBOICTBa Ha MpUMeEpE XJI0pa
dfe2
XnopoBogopoa. ComnsiHast KHCIIOTa, XUMHYECKHE bubmorexa [TOK
19 b ' ’ https://m.edso00.ru/00ad
CBOICTBa, MOJTy4YEHHE, TPUMEHEHHE
el04
[IpaxTrueckas padora Ne 2 o reme «llonydyenue bubmorexa HOK
20 . . . https://m.edsoo.ru/00ad
COJISTHOM KHCIIOTHI, U3y4YE€HHE €€ CBOWCTBY» 6348
21 Brruncnenus mo ypaBHEHUSIM XUMUUYECKUX PEAKIIHIA, bubmoteka [JOK

€CJIM OJWH U3 pCarcHTOB JaH B M30BITKE

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



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

€488

but6moreka [IOK

22 O6mas xapakrepuctuka meMeHToB VIA-rpymnmsr https://m.edsoo.ru/00ad
eb4a
AnnorpornHbie MonupuKauu cepbl. Haxoxmenue cepsl u bubmorexa HOK

23 . . ) . https://m.edsoo.ru/00ad
e€ coeIMHEeHUI B IpHpoJie. XUMHUECKHE CBOMCTBA CEPBI e64a
CepoBomopos, cTpoeHue, PU3NIecKue 1 XUMUISCKUe bubmmorexa [JOK

24 . ’ ’ https://m.edso0.ru/00ad
CBOICTBa

e802
Oxcuppl cepol. CepHas kucnora, Gu3ndeckue u bubmorexa [OK
25 . ’ https://m.edsoo.ru/00ad
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
ea28
XHWMHMUYECKHE PEAKIINH, JIEXKAIINE B OCHOBE
. bubmuoreka [IOK
MIPOMBIIIICHHOTO CII0Cc00a MOyYeHUsI CEPHOIN KUCIIOTHI.

26 . https://m.edsoo.ru/00ad
XUMUYECKOE 3arps3HEHUE OKPYKAIOIICH CPEIIbI ec8a
COCTMHEHUSIMH CEPBI

bub6moreka [IOK
27 Brrunciienne MaccoBO 101U BBIXOZA IPOAYKTA PEAKLIUU https://m.edsoo.ru/00ad
ec8a
OO1m1ast xapakTepuCcTUKa 1eMeHTOB VA-rpymnsbl. A30T, bubmuotexa [{OK

28 pacrpocTpaHeHue B IPUPOAE, GPU3NIECKHE U XUMHUECKHE https://m.edsoo.ru/00ad

CBOIICTBa eeab
. bubmunoreka [IOK
AMMUaK, ero pU3NIeCcKre 1 XUMHUIESCKUE CBOKCTBA,

29 https://m.edsoo.ru/00ad

MOJTy4eHUE ¥ IPUMEHEHHE
foo4
[Tpaktuueckas padota Ne 3 o teme «Ilomyuenue bubmoreia LOK
30 . https://m.edsoo.ru/00ad
aMMHaKa, U3y9IeHHE ero CBOWCTBY
180
. bubnmuorexa [IOK
A3oTHas KucnoTa, e€ puznyecKue u XUMUYECKHe
31 cBoficTRa https://m.edsoo.ru/00ad
306
32 Hcnonp3oBaHre HUTPATOB U COJIE AMMOHUS B KAUE€CTBE bubmuoreka [IOK



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

MUHEpaJTbHBIX yI0OpeHUH. XUMHUUECKOE 3arpsI3HCHHE
OKpY’Karollel cpeibl COeTUHEHUSIMH a30Ta

https://m.edsoo.ru/00ad
518

docdop. Oxcua pocdopa (V) u pochopHas kuciora,

bubaunoreka [IOK

33 . https://m.edsoo.ru/00ad
(bu3nUecKne U XUMHYECKHUE CBOMCTBA, TIOTyYeHUE 684
bubaunoreka [IOK
Hcnons3oBanue GpocdaroB B KauecTBE MUHEPATIbHBIX
34 . . https://m.edsoo.ru/00ad
ynoOpeHuid. 3arpsi3HeHUE TPUPOITHOMN cpenbl pocharamu £620
VYrnepon, pacpocTpaHeHHe B pUpoJe, PU3NYECKUe U bubmorexa HOK
35 PO, pactib . P PHPOAS, https://m.edsoo.ru/00ad
XUMHUYECKHE CBOICTBA
fd9c
Oxcuppl yriepona, ux Gpu3ndeckue 1 XUMHYECKHe bubnuorexa [IOK
36 CBOICTBA. DKOJIOTHICCKUE TIPOOTIEMBI, CBI3aHHBIC C https://m.edsoo.ru/00ad
okcuzioMm yriepona (1V) febe
bubmuoreka [IOK
37 VYronpHast KHCIOTA U €€ CONTU https://m.edsoo.ru/00ae
006¢
[IpakTuueckas padbota Ne 4 o teme "[lonyyenue bubnmuorexa [{OK
38 yrinekucioro ra3a. KayectBeHHas peakuus Ha kapOoHat- https://m.edsoo.ru/00ae
HOH" 027e
[TepBoHa"aBHBIC TOHATHS 00 OPraHUICCKUX BEIIESCTBAX bubmorexa HOK
39 P P https://m.edsoo.ru/00ae
KaK O COCMHCHUSX yIIepoa
054e
bubmoreka [IOK
40 Kpemuuii u ero coequHeHus https://m.edsoo.ru/00ae
080a
[IpakTrueckas padora Ne 5. Pemenue bubnuorexa [JOK
41 AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaxuHeime https://m.edsoo.ru/00ae
HEMETAJUIBI ¥ UX COEIUHEHUI 0bf2
bub6moreka [IOK
KontponwsHas padora Ne3 o teme «Baxkueiiime
42 P P https://m.edsoo.ru/00ae
HEMETAJUTBI U UX COSAMHEHUS»
0el8
43 OO1m1ast XxapaKTepUCTUKAa XMMUYECKHX 3JIEMEHTOB — bubnuorexa [JOK



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

MeTajioB. MeTtayinyeckas CBA3b U MeTalInyecKas
KpucTajumyeckas peméerka. duzndeckue cBocTBa
METaJJIoB

https://m.edsoo.ru/00ae
103e

XHUMHUYECKHE CBOMCTBA METAJLIOB. DJIEKTPOXUMUYECKUI

bu6moreka [IOK

44 . https://m.edsoo.ru/00ae
P HANIPSHKCHUN METAJJIOB 1156
O6mmue cnocoOb! momy4yeHus: MeTayioB. CIUlaBbI. bu6moreka [IOK
45 Beruucrnenus no ypaBHEHUSM XUMHUYECKUX PEaKLUH, https://m.edsoo.ru/00ae
€CJIM OJIMH U3 PEarcHTOB COJACPIKUT MPUMECH 1156
bubaunoreka [IOK
46 [TonsATHE O KOPPO3UH METAIIIOB https://m.edso0o.ru/00ae
1278
bubmoreka [IOK
47 [IlemoyHbIC METAILIBI https://m.edsoo.ru/00ae
14b2
bubaunoreka [IOK
48 OKkcuibl M TUAPOKCHUIBI HATPUS U KAJIUS https://m.edsoo.ru/00ae
14b2
bubmuoreka [IOK
49 [Iemouno3emMeNnbHBIE METAJIbI — KaJIBIIUK U MarHui https://m.edso0.ru/00ae
15e8
bu6muoreka [IOK
50 Baxxneimme coeqMHEHUS KaJIbITHI https://m.edsoo.ru/00ae
15e8
51 O06o001mIeHre 1 cucTeMaTu3anus 3HaHU|
bubmoreka [IOK
52 XKécTroCTh BOMIBI U CITOCOOBI €€ yCTpaHeHHS https://m.edso00.ru/00ae
1886
" bubmuoreka [IOK
I1 6ota Ne 6 o Teme "JKECTKOCTH BOBI U
53 P aKTqu,_CKaH p N A https://m.edsoo.ru/00ae
METOIbI €€ YCTpaHECHHUS 1268
b K
54 ATFOMUHHAMN ubmmorexa 10

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



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

1c64

but6moreka [IOK

55 AMpoTepHbIe CBOWMCTBA OKCHIA U THAPOKCUAA https://m.edsoo.ru/00ae
1c64
bub6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae
1d86
bubaunoreka [IOK
S7 Oxcuibl, TUApOKCH B U coiu xene3a (1) u sxenesa (1) https://m.edsoo.ru/00ae
35e6
58 O06o001IeHrEe ¥ cCHCTeMaTH3aIus 3HAHUI
[IpaxTueckas padora Ne 7. Pemenue bubnuoreka [IOK
59 SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxuHeimme https://m.edsoo.ru/00ae
METaJIbl U UX COCTUHEHUS 3de8
Beruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIHA,
€CJIM OJTMH U3 PEarcHTOB JaH B H30BITKE VTN COACPKHUT bubmorexa [IOK
60 P . P https://m.edsoo.ru/00ae
npuMecH. BerarciieHus MacCoBO# JI0JIM BBIXOJA MPOTYKTa 1750
peakuuu
61 O0001IeHEe U CUCTEMAaTH3aLMs 3HAHUH
62 KonTponbHas pabota Ned o Teme «BaxkHeiinme
METaJTbl U UX COSAMHEHUS
BemecTBa 1 Marepuaibl B MOBCETHEBHOMN YKH3HU bubmmorexa [IOK
63 P https://m.edsoo.ru/00ae
YelloBeKa 350
bubmoreka [IOK
64 XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpe/Ibl https://m.edsoo.ru/00ae
4270
bub6moreka [IOK
65 Ponb XuMHHM B PEIIEHUH SKOJOTHUECKUX MPobIeM https://m.edsoo.ru/00ae
4270
bub6moreka [IOK
66 O060061IeHre U cucTeMaTH3aIus 3HaHui https://m.edsoo.ru/00ae

0d0a



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

bub6moreka [IOK
67 O00011IeH1E U CUCTEMATU3ALS 3HAHUI 1 https://m.edsoo.ru/00ad

b33c

bu6muoreka [IOK
68 O00011IeH1E U CUCTEMATU3aLMs 3HAHUI 1 https://m.edsoo.ru/00ad

9ch2
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YUYEBHO-METOINYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOT'O ITPOLIECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI AJIS1 YYEHUKA

Xumus. 8 kiace: yae0. ais oomeoopazoBarenbHbix yupexaeauit / O.C. [abpuensH. - 3-e uzm., ctpeoTHrl. - M.:
Hpoda, 2022. - 286 c.

Xumus. kmacc: yueb. st oomeoopazoBarenbHbix yapexaenuit / O.C. ['abpuenss. - 3-e uzn., ctpeotut. - M.: Jlpoda,
2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI U151 YUUTEJIA
Brenure

1. I'abpuensn O. C., Bockoboitnukosa H. I1., AmykoBa A. B. HacronbHast kaura yuutens. Xumus. 8 K.
Meronuueckoe nocodue. - M.: IIpoda, 2021.

2. T'abpuensn O. C., AmykoBa A. B. Terpanp Ay 1a00paTOpHBIX ONMBITOB U MpaKTHUECKUX padoT. 8 ki1. K yueOHuKy
O. C. I'abpuensana «Xumus. 8 kinacey. M.: lpoda, 2022.

3. l'abpuensn, O. C. Metonuueckoe nocodue k yueOHuky O. C. I'aOpuensina « Xumusi». 8 kinacc / O. C. ['abpuensH.
— M. : ipoda, 2021. — 109.

4. T'abpuensa, O. C. Meroanueckoe nocobue k yueonuky O. C. I'abpuensna «Xumusi». 9 knacc / O. C. I'abpuensH.
— M. : JIpoda, 2021. — 108.

5. Xumus : TexHosoruueckue kaptol kK yaueOHuky O. C. ['abpuensna «Xumus. 8 kiaaccy : Meroauueckoe nocoodue / JI.

N. AcanoBa. — M. : JIpocda, 2020



6. Xumus : TexHojoruueckue kaptel kK yaeOHuky O. C. ['abpuensHa « Xumus. 9 kimacey» : metoanueckoe nocoodue / JI.
N. AcanoBa. — M. : [poda, 2018
7. Xumus. 8 xi1.: KontponbHblie u mpoBepounbie paboTtsl k yueOHuky O. C. ['abpuensina «Xumus. 8» / O. C.

I'abpuensy, I1. H. bepeskun, A. A. YimakoBa u ap. - M.: lpoda, 2022. nanasie

NN PPOBBIE OBPA3BOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beeaurenannsiehttp://www.chemnet.ru I'azeta « Xumust» ¥ cailT Uit yauTels «5 Uy Ha YpOK XUMHUNY
http://him.1september.ru Enunas xomrekuus L{OP: TIpeameTHas KOMIEKIUS « X AMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCIICPUMEHTBI: XuMHusl. Kosutekims

Poccuiickoro 061ieo0pa3oBaTebHOTO MopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://www alhimik.ru Beepoccutickast onuMIiuaa mKOJIbHHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuyeckas XuMusi: JEKTPOHHBIA YICOHUK JJIs CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: SJICKTPOHHBIN YUeOHHK
http://www hemi.nsu.ru OTKpBITBINA KOIEIK: XUMHUS

http://www.chemistry.ru JTucraHiimoHHas OJMMITHAAA IO XUMHUH: TEJICKOMMYHHKAIIMOHHBIN 00pa30BaTeIbHbIA MPOCKT
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