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IHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1m0 XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJIeHa Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTENbHOW NpPOTPaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacrapieHHbIx B @I'OC OO0, a Takxke Ha ocHOBe (enepalbHON paboueil mporpaMMsl
BOCIIUTAHMS M C YYETOM KOHIICTILIUU MPENOoJaBaHUsl yuyeOHOro mpeamera «XUMHUsS» B 00pa3oBaTEIbHBIX
opranusanusax Poccuniickoint denepanuu.

[Iporpamma mo XxuMuM Ja€T TpEACTaBICHUE O IENsAX, OOIIeH cTparernd OOy4YeHHs, BOCHUTAHUS H
pa3BuTHs OOy4aIOUIUXCS CPEACTBAMHM Y4e€OHOro MpeAMeTa, YCTAaHABIMBAET O00s3aTeIbHOE MPEAMETHOE
coJiepKaHue, IpelycMaTpUBAET pacHpelelieHue €ro Mo KilaccaM U CTPYKTYpUpOBaHUE IO pas3deliaM U
T€MaM MPOrpaMMbl [0 XUMHUH, OIIPEAEISAET KOJTUUECTBEHHBIE U KAUECTBEHHBIE XapAaKTEPUCTUKHU COJEPKAHUS,
PEKOMEHIYEMYIO MIOCIEA0BATENbHOCTh U3YUEHHUSI XUMHUH C YYETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH y4eOHOTO MpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00yUYaIOUINXCs, OMPEAEIIieT BO3SMOXKHOCTH
npeaMeTa JUIsl pean3aliuy TpeOOBaHU K pe3yibTaTaM OCBOEHUS OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMBI
Ha YpOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHMsA, a TaKKe TPeOOBaHWH K pe3yibTaraM OOy4YeHHS XMMHU Ha
YpOBHE 1eJeil H3Y4YeHHs MpeaMeTa M OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIBHON JIEATEIBHOCTH
00y4aroIerocsi o OCBOCHUIO yUeOHOTO COIePIKAHMSL.

3HaHMEe XUMHU CIY>)KUT OCHOBOW i (OPMUPOBAHUS MHPOBO33PEHUS O0O0ydYaroIIerocs, ero
IIPEJICTAaBICHU O MaTepuaJbHOM €AMHCTBE MHUPA, BAXHYIO pPOJb HUIPaloT (OpMUPYEMbIE XUMHEH
IIPEJICTABICHHS O B3aUMOIIPEBPAICHUSIX SHEPIrUU U 00 3BOJIOLUYU BEIIECTB B MPUPOE, O MYTAX PELICHUS
rII00ATBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YEIOBEUYCCTBA — CHIPHCBOM, SHEPreTUYCCKOU, MHUIICBOU H
9KOJIOTHYECKO# 0e30MacHOCTH, MPoOIeM 3paBOOXPaHEHHUS.

N3yuenue xumunu:

CIIOCOOCTBYET peam3aliii BO3MOKHOCTEH ISl CAMOPA3BUTHS U (POPMHUPOBAHUS KYJIbTYPHl THYHOCTH,
e€ oOmIel U GyHKIIMOHATHLHOU TPaMOTHOCTH;

BHOCHT BKJIaJl B YOPMHUPOBAHHE MBIILJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs, HaBIKOB X
CaMOCTOSITENIbHOM  yueOHOM  JesITeNbHOCTH, OJKCIHEPUMEHTAIbHBIX U  HMCCIEIOBATEIbCKUX YMEHHH,
HEOOXOIMMBIX KaK B IIOBCETHEBHOW KU3HHM, TaK U B MPOPECCHOHATBHON IEATETLHOCTH;

3HAKOMUT CO CHEHU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOIO B3rJsfga Ha
€IMHCTBO MPHUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0YYarOIINXCs;

CTOCOOCTBYEeT (HOPMHUPOBAHHMIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MPUPOJIE, K YeTIOBEKY, BHOCHT CBOW BKJIa/l B DKOJIOTHUECKOE 00pa30BaHNE 00YUJAIOIIHXCS.

JlanHple HampaBieHHs B OOy4Ye€HHU XUMHUU OOECIEUMBAIOTCS CIENU(UKON coiepaHusi yueOHOTo
MpeMeTa, KOTOPBIN SIBJISETCS MeNaroruiyecku aJanTHPOBAaHHBIM OTpakeHHeM 0a30BOM HAyKHM XMMHUHU Ha
OIIPEACIIEHHOM JTale €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00mero o0pa3oBaHHs OpPHEHTHPOBAaH Ha OCBOCHHE
00y4aIoIMMUCS CUCTEMBbI TIEPBOHAYAIIBHBIX MOHATHI XUMHH, OCHOB HEOPTraHMYECKONH XUMHUU U HEKOTOPBIX
OT/I€JIbHBIX 3HAUMMbIX OHATUI OPraHUYECKON XUMHUH.

CtpykTypa comep kaHusi IporpaMMbl IO XUMHH c(hOpMUpOBaHA HA OCHOBE CUCTEMHOTO TOAX0/1A K €€
nzydyeHuo. CopepxaHue CKIAJbIBAETCS M3 CHUCTEMBbl MOHATHM O XMMHUYECKOM 3JIEMEHTE U BEIECTBE U
CUCTEMBI MOHSATHH 0 XUMHUYecKOol peakuuu. O0e 3TU CUCTEMBI CTPYKTYpPHO OPraHU30BaHbI MO MPUHIUITY
MIOCJIeI0BATEIBbHOTO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUECKUX MPEICTABIEHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMHUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpeJCTaBICHUN 00 3NEKTPOTUTHIECKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSI pacCMaTPHUBAIOTCS HA OCHOBE AMIIMPUYECKU IMOJIYYEHHBIX U OCMBICIEHHBIX
(hakxTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OAHOTO YPOBHS K JAPYrOMY, BBITOJHSS (DYHKIIMH OOBSICHEHHS U



MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHUECKOrO MPUMEHEHHUS U TOTYYCHHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue MporpaMMbl IO XMMHH CIIOCOOCTBYET (POPMHUPOBAHUIO NPEACTABICHUS O XUMHUYECKOU
COCTABIISIIONICH HAyYHOH KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOW MPHUPOJBI, IIEHHOCTHOTO OTHOIIEHHS K
HAyYHOMY 3HAHUIO U METOJaM IMO3HaHUs B HayKe. M3yuyeHue XMMHUHM MPOUCXOTUT C MPUBJICUCHUEM 3HAHUI
U3 paHee U3yYeHHBIX yUeOHBIX mpeaMeToB: «Okpyxawmuid Mupy», «buonorus. 57 knacce» u «Pusuka. 7
KJIace».

[Tpu w3ydyeHUN XUMHUH MTPOUCXOTUT (POPMUPOBAHNE 3HAHWN OCHOB XMMHYECKOH HAYKH Kak 00JIaCTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKOU NEATEIBHOCTH YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHI. 3a7auya y4eOHOTo mpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XMMHUECKHUX 3HAHHM
— BaxHEHmHUX (aKTOB, MOHITHUN, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHUH, TOCTYMHBIX 0000IIeHUN
MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKW, B MPUOOIICHHH K HAYyYHBIM METOJIaM TIO3HAHHS IPH
W3YYCHHUH BEIICCTB U XMMHUYCCKUX pEakluid, B (OPMUPOBAHUU U PA3BUTUU IMO3HABATEIHHBIX YMEHUN H UX
MPUMEHEHUH B y4eOHO-TIO3HABATEeNbHON U y4yeOHO-MCCIIEe0BATENbCKON IeATEeIbHOCTH, OCBOCHUH IMPaBUII
0€301MacHOTO OOpAICHHS ¢ BEIIECTBAMH B TIOBCETHEBHOM JKU3HHU.

[Ipu m3ydeHNM XMMHM Ha YpPOBHE OCHOBHOTO OOmIIEro 0Opa3oBaHWsl BaKHOE 3HAYCHHE MPUOOpPEIH
TaKHe 1eNH, KaK:

— (QopMHUpOBaHHWE HHTEIUIEKTYalIbHO pAa3BUTOW JIMYHOCTH, TOTOBOM K caMo00pa3oBaHUIO,
COTPY/IHHUYECTBY, CAMOCTOSATEIBHOMY NPHUHATHIO PpEHICHWH, CIIOCOOHON ananTHpoBaThCs K OBICTPO
MEHSFOIITUMCS YCIIOBHSIM JKU3HU;

— HaIpaBJICHHOCTh O0yUYEHHS HAa CHCTEMATHYECKOe MPUOOIIEHHE 00YyJaIOIMXCsl K CAaMOCTOSITEIIHHOM
MO3HABATENILHON AESITeNbHOCTH, HAyYHBIM METOJaM MO3HaHHs, (OPMHUPYIOUIMM MOTHUBALUIO U Pa3BUTHE
CHOCOOHOCTEH K XUMUHU;

— obecrnieueHne yCIOBUH, CIIOCOOCTBYIOMIMX MPHUOOPETEHUIO OO0YJAOIIMMHUCS ONBITa Pa3HOOOpa3HOH
NESTeLHOCTH, TIO3HAHWMS W CAMOITO3HAHUS, KJIFOUYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIICTCHIIHIA), MMEIOIINX
YHHUBEpCaIbHOE 3HAYCHHE JIsl PA3TUYHBIX BUJIOB JI€ATEIbHOCTH;

— ¢opmupoBanue oOme (QyHKIMOHAIBHON M €CTeCTBEHHO-HAyYHOHl TpaMOTHOCTH, B TOM 4YHCIIE
YMEHHUI OOBSCHATH U OIICHUBATH SBJICHHS OKPY>KAOIIET0 MHPA, UCTIONB3Ys 3HAHUS W OIBIT, MTOTYYCHHBIC
IpU U3YYEHUU XUMHUHU, MPUMEHITh UX MPH PELICHUH MpoOJeM B MOBCEIHEBHOW KH3HU U TPYIOBOM
NesITeNIbHOCTH;

— (¢opmupoBaHHe Yy OOYyYarOMIMXCS TYMAHUCTHYECKHX OTHOIICHWN, TOHMMaHUSA IEHHOCTU
XUMUYECKUX 3HAHUM JUIsl BBIPAOOTKH JKOJIOTHYECKH II€J€CO00pa3HOr0 MOBEACHHS B OBITY U TPYIOBOM
JESTEIBHOCTH B IIEIISIX COXPAHEHHS CBOETO 3/I0POBbSI U OKPYXKAIOIIEH PUPOIHOMN CPEIbl;

— pa3BUTHE MOTHUBALIMU K O0YUYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHHUS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduis
HAIPaBICHHOCTHU JaJTbHEUIIETO O0yICHHUS.

OOm1ee yrcno 4yacoB, OTBEACHHBIX ISl H3yYSHHUS XMMHUH Ha YPOBHE OCHOBHOT'O O0IIIEro o0pa3oBaHus,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heen0), B 9 kitacce — 68 yacoB (2 4aca B HEZIEIIIO).



COJEP/)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE MOHATHS

[Ipeamer xumuu. Poiib XuMuM B KM3HM 4YelloBeKa. XUMHUSA B CHCTeMe HaykK. Teia M BellecTBa.
®duznueckre CBOMCTBA BEIIECTB. ArperarHoe cOCTosiHUE BeuecTB. [IoHsATHE 0 MeTO1ax MO3HAHUS B XUMHH.
Yucreie BemecTBa U cMecd. CrocoObl pa3/ieiieHust CMecei.

ATOMBI M MOJIEKYyJbl. XUMHUYECKUE djeMeHThl. CHUMBOJIBI XUMHUYECKHX 3JeMeHTOB. [IpocTeie u
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckasi popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BewlecTB. OTHocuTenbHass aToMmHass Mmacca. OTHOCHUTeNbHas MOJEKyJsipHas wmacca. MaccoBass 10
XUMHUYECKOI'0 3JIEMEHTA B COEAMHEHUH.

KommuectBo BemectBa. Mousb. MonsipHas Macca. B3anMOCBs3b KOJIMYECTBA, MacChl M 4HUCIA
CTPYKTYPHBIX €IMHHUII BerecTBa. Pacu€Tel mo hopMynaM XUMHUYECKHX COSTUHEHUI.

dusznueckrue U XUMUYECKHE SIBJICHUS. XUMHUYECKas peakius M e€ Mpu3HaKh. 3aKOH COXpaHEHUs
Macchl BemIeCTB. XHMHUYECKHe ypaBHeHHs. Kiaccudukamuss XUMHUYECKHX peaknuid (COemuHEHUs,
pasoKeHUs, 3aMeIIeHUs, 0OMEHA).

Xumuueckuii s3xcnepumenm:

3HAKOMCTBO C XMMHUYECKOI MOCYA0H, MpaBuiamMu paboTsl B 1abopaTopuu U npuémMamu oOpalieHus C
1ab0opaTOpPHBEIM 00OPYIOBAHMEM, M3yUYECHUE M ONMHCaHWE (PU3UIECKUX CBOMCTB 00pa3OB HEOPTaHHMYCCKHX
BEIIECTB, HaOmoJaeHne (U3NYEeCKUX (ITUIaBJICHHE BOCKA, TasHUE JIbJa, PAacTHpaHHE caxapa B CTYIKE,
KUIIEHHEe W KOHACHCAIUs BOJbI) M XHUMHUYECKUX (TOpPEHHE CBEYM, MpOKaIMBaHUE MEIHOW IMPOBOJIOKH,
B3aMMOJICIICTBIE MeNla C KHCIOTOM) SBJICHMM, HaONIOJIeHWEe W OMNHMCAHHWE TMPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakuui (pas3jiokeHHe caxapa, B3alMOJECHCTBHE CEpPHOM KHUCIOTHI C XJOpUAOM Oapus,
pasnoxxenue ruapokcuaa menu (1) mpu marpeBanuu, B3aumoieicTBre xenesa ¢ pactsopom conu meau (11),
U3y4YeHHE CrmocoO0OB pa3[elieHus CMeceil: C IOMOIIBI0 MarHuTa, (UIbTPOBAHUE, BbIMAPUBAHUE,
TUCTHIUTSIIMS, XpoMaTorpadus, MpPOBEACHHE OYHCTKH IOBAPEHHOW CONM, HAONIOJCHHE U OIUCAHHE
pe3ynbTaTOB IPOBEACHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MACChl, CO3JIaHHE MoJeled
MOJIEKY (IIapOCTEPIKHEBBIX ).

Ba:kHeiinmue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — snemeHT u npocrtoe BemecTtBo. Haxoxnenue
KHCIIOpO/ia B MpHUpoe, (pU3NUecKre U XUMHYECKHe cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciaopoaa. CriocoOb! MOMYYEeHUsT KHCIOPOAa B JIAOOPATOPUH U POMBIIIIICHHOCTH. KpyroBopoT Kuciopoaa
B nipupoae. O30H — aIoTponHas MOAU(UKAIIS KUCIOPOAA.

TernoBoii 3¢ hekT XuMUIecKol peakiui, TEPMOXUMHUYECKHE YPaBHEHHUS, IK30- U SHIOTEPMHUYECKHE
peaknuu. TOmIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/1yXa, YCHICHHE MapHUKOBOTO 3¢ dekra, pazpymienne
030HOBOTO CJIOSI.

Bogopon — snemeHT M mpocroe BemecTBo. HaxokaeHue Bopopoja B mpupone, (usmdeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIOCOOBI oMy4yeHusl. KucioTsl u comiu.

MounsipHbIii 00BEM Tra30B. PacuéThl M0 XUMUYIECKUM YpaBHEHUSIM.

dusnyeckue cBoicTBa BoAbl. Bonma kak pactBoputens. PacTBopel. HachllieHHbIE 1 HEHACHIIIEHHBIE
pacTBopbl. PacTBOpHMOCTH BellecTB B Bojie. MaccoBast J0Jis1 BEUIECTBA B pacTBOpE. XUMHUECKUE CBOMCTBA
BoAbl. OcHOBaHMs. Poiib pacTBOPOB B MpUPOJE M B JKU3HU 4YesloBeKa. KpyroBopoT BOJbI B IPHUPOIE.
3arpsi3sHeHue TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss ~ Heopranmueckux — coenumHeHwid.  Okcuapl.  Kiaccmpukamuss  OKCHIOB:
coneoOpa3yroiue (OCHOBHBIEC, KHCIOTHBIE, aM(oTepHbIe) U HecoleoOpa3yromre. HomeHkIaTypa OKCHUIOB.
duznueckre 1 XUMHUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuios.

OcHoBanus. Knaccudukanus ocHOBaHUM: IIENOYM M HEpAcTBOpPHMbIE OcHOBaHMSA. HomeHkmatypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHM. [loryueHre OCHOBaHUIA.



Kucnotel. Knaccuduxanus xucnor. Homenknatypa kucnot. dusndeckne U XMMHYECKHE CBONCTBA
kucnot. Pan akrusnoctu metamuioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkuatypa coneil. @uznueckue u XuMudeckue cBoiictpa coiiell. [lonydyenue cosen.

['enernueckas cBsI3b MEKy KJIACCAMU HEOPTraHUYECKUX COCIMHEHUI.

Xumuueckuii y3xcnepumenm:

KaueCTBEHHOE OIpe/IeJieHHe COJEepXKaHUS KHCIOopoJa B BO3AyXe, IOIy4YeHUE, CoOupaHue,
pacrio3HaBaHWE W U3YYCHHUE CBOWCTB KUCIIOPOA, HAOIOICHNE B3aUMOJICUCTBUS BEUIECTB C KHCIOPOAOM U
YCJIOBHSI BO3HHKHOBEHHUSI M TPEKpallleHHsi TOpeHHus (Tokapa), O3HAKOMJIEHHWE C 00pa3liaMu OKCHUIIOB U
OIHMCaHUE UX CBOICTB, MOITy4YeHHE, COOMPAHUE, PACIIO3HABAHUE U M3yYEHUE CBOWCTB BOAOPOJA (TOPEHUE),
B3auMoJeiicteue Bomopoaa ¢ okcupoM wmeau (II) (BO3MOXKHO HCIONIB30BaHHME BHJIEOMATEPUAIIOB),
HabIoieHre 00pa3IoB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEI0BAHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IM4YHOM PACTBOPHUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C ONPEACIIEHHON MAacCOBOM J10JEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBUE BOJBl C METAUIAMM (HAaTpUeM U KajbliueM) (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPHANIOB), HCCIIEIOBAaHUE OOpPa3I[0OB HEOPraHMYECKHX BEIIECTB Pa3IUYHBIX
KJIaCCOB, HAOJIO/ICHWE HM3MEHEHMsI OKPacKU HHAMKATOPOB B PACTBOPAaX KHUCJIOT M IIEJIOYEH, M3ydeHHUE
B3auMozeiicTBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCJIOT C METaJJIaMU, PEaKIui
HEWTpalIU3aluy, IOJyYEHUE HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJIHOIO MeTajla JPYruM U3
pacTBOpa COJIM, PELICHHE 3KCIEPUMEHTANbHBIX 3a/1ay o Teme «BaxHellme Kiacchl HEOPraHMYECKUX
COCIMHEHUIY.

IMepuoauveckuii 3axoH u [lepuoguveckas cucreMa xumudeckux djaemMenToB /I. U. MenneneeBa.
CtpoeHue aToMoB. XumMuieckas cBsizb. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKLUU

[lepBple MOMBITKM KiIacCU(PHUKAMM XMMHUYECKUX diieMeHTOB. lloHATHEe o0 Trpynmax CXOIHBIX
AJIEMEHTOB (IIIEJIOYHbIE U MIETIOYHO3EMENbHBIE METAJIbI, TAJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE
00pa3yroT aM(pOTEpHBIC OKCHJIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepumonmueckas cucrema xmmuueckux sieMeHtoB J[. M. Menpeneesa.
Koportkonepuoanast u niuHHonepuognas Gopmsl [leproaudeckoii cucreMbl Xxumuieckux snemenTos . U.
MenaeneeBa. [lepuoasl u rpynmnbsl. @PU3n4ecKuil CMBIC MOPSIAKOBOrO HOMEPA, HOMEPOB MEPUOa U IPYIIIbI
JJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sfep. M3oTonbl. D1ekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI0UEK
aToMOB nepBbIX 20 xumuyeckux snemeHToB lleprnoanueckoit cucremsl Jl. 1. MenneneeBa. XapakrepucTuka
XUMHMUYECKOI0 3JIEMEHTA 110 €ro MoJjoxeHuto B [lepuoaunueckoit cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aToOMOB XHMHYECKHUX JJEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYINaM U MEPUOIaM.

3nauenune llepuogmueckoro 3akoHa u Ilepuoguyeckoll CUCTEMBI XHMHMUYECKHX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. . MenzaeneeB — yu€Hbli U TpaKJaHUH.

Xummnueckasi cBs3b. KoBaneHTHas (ToyispHas W HEMOJISIpHAs) CBS3b. ODJIEKTPOOTPHUIIATEIHLHOCTH
XUMHYECKUX AIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. Ilpouecchl oxucineHus u
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4yeHue OOpa3IlOB BEHIECTB METAJUIOB M HEMETAUIOB, B3aUMOJEHCTBHUE THUIPOKCHAA IIMHKA C
pacTBOpamMu KHUCJIOT M LIEJNOYEH, MPOBEIACHUE OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUil (TOpeHue, peakliuy Pa3IoKeHUsI, COSTUHEHUS).

Meoswcnpeomemmnnie ceasu

Peanuzamust MeXnpeaAMETHBIX CBSI3€M MpU M3YUYCHHUM XHUMHUU B 8 KJacce OCYIIECTBISIETCA uepes
UCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHUM, TaK U TMOHATUH, SBIAIOMIUXCS CHUCTEMHBIMH
JUISL OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OOmue ecTeCTBEeHHO-HAYYHbIC MOHATHUS: HAyYHBIH (aKkT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,
KJIaccUpUKaus, NEePHOANYHOCTh, HAONIOJNCHHE, SKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEpPEHHE, MOJEIb,
SIBJICHUE.

®usuka: Marepus, aroM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHWJ, HU30TONbI, PaAUOAKTUBHOCTb,
MOJIEKyJla, SJEKTPHYECKHH 3apsj], BELIECTBO, TeJO0, O0BEM, arperaTHOe COCTOSHHE BEUIECTBa, ras,
¢du3nuecKre BETMYMHBI, €NHHUIBI N3MEPEHHUSI, KOCMOC, TUIaHETHI, 3BE31b1, CoHIIe.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TOPOJIBL, TTOJIE3HBIE UCKOTIaeMbIe, TOILUIHBO,
BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peakust

Ilepnonnueckuit 3akoH. Ilepumonmueckas cucrema xmmuueckux 3ieMeHtoB J[. M. Menpeneesa.
CrpoeHue aToMOB. 3aKOHOMEpPHOCTM B HM3MEHEHHHU CBOMCTB XMUMHUYECKHUX HJIEMEHTOB HEPBBIX TPEX
NIEPUOJIOB, KaJlns, KaJblUs U UX COEAMHEHUN B COOTBETCTBUHU C MOJIOKEHUEM 3JIEMEHTOB B [lepuonnueckoii
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BewiecTBa: BUABl XMMUYECKON CBA3U. THUIBI KPUCTALIMYECKUX PEIIETOK, 3aBUCUMOCTH
CBOMCTB BEILECTBA OT TUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Knaccugpukanus ¥ HOMEHKJIaTypa HEOPraHMYECKMX BEIEeCTB. XHWMHUYECKHME CBOMCTBA BEIIECTB,
OTHOCSIIIMUXCS K Pa3JIMYHBIM KJlacCaM HEOPraHWYECKUX COECIUHEHUH, FeHETUUYEeCKasl CBA3b HEOPraHUYECKUX
BEILIECTB.

Knaccudukanus XuUMHYECKMX peaklMii [0 pazIuYyHbIM TNpU3HAaKaM (10 YHUCIYy U COCTaBy
YYaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TemIoBoMy 3G (deKTy, Mo M3MEHEHUIO CTeNeHEed OKUCICHHUS
XUMHUYECKUX 3JIEMEHTOB, [0 00paTUMOCTH, 110 YYaCTHUIO KaTaau3aTopa). DK30- U SHAOTEPMHUUECKUE PEAKIIIH,
TEPMOXUMHUYECKHUE YPABHEHUS.

[Tonstre o ckopocTH xuMudeckoil peakuuu. [lonsrue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
peakuusx. I[loHsATHe O TrOMOreHHbIX W TeTeporeHHbix peakuusax. [lonarue o kartanuze. IlonsTue o
XUMHYECKOM paBHOBeCHMH. DaKTOpbl, BIUSIOLIME HAa CKOPOCTb XUMHYECKONW pEaKUMH U IO0J0KEHHE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHbBIE peakuuu, 3JEKTPOHHBIN OanaHc OKHUCIIUTEIbHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBI€HUE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUA C
MCIIOJIH30BaHNEM METO/Ia SJIEKTPOHHOTO OalaHca.

Teopust 3MEKTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOIUTHI M HEIIEKTPONUThl. KaTHOHBI, aHUMOHBI.
MexaHu3M JuccolMaluy BEIIECTB C PAa3jIM4YHbIMU BUJAMU XUMHYECKOUW cBsi3u. CTENeHb AUCCOLMAIUU.
CunbHble U cradble IeKTPOIUTHI.

Peakuun wuoHHOro oOmeHa. VYcnoBUS NPOTEKaHUs peakuuid HOHHOIO OOMEHa, IIOJIHbIE U
COKpalll€HHbIC HOHHBIE YpaBHEHUsI peakiuii. CBOWCTBa KUCJIOT, OCHOBAaHUM U COJICH B CBETE MPEICTaBICHUM
00 aNeKTpoIuTHIeCKOon Auccoruanuy. KauecTBeHHbIe peakiini Ha HOHbL. [loHsATHE O THApOoIu3e Comei.

Xumuueckuii y3xcnepumenm:

O3HAaKOMJIEHHUE C MOJENISMHU KPUCTAUIMUECKUX PEIIETOK HEOPraHMYECKHX BEIECTB — METAUIOB U
HeMeTawioB (rpadura W anMasa), CIOKHBIX BEHIECTB (XJIOpHAA HATpUs), HCCICIOBAHUE 3aBHCHMOCTH
CKOPOCTH  XMUMHYECKOHW  peakuMd OT  BO3ACUCTBUS  PA3NIUYHBIX  (PAKTOPOB,  HUCCIIEOBAHHE
ANEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECca TUCCOLUALUU KUCIOT, MIeI04Ye U coniel (BO3MOXKHO
HCIOJIb30BAaHUE BUJEO MATEPHAJIOB), MPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIMX IPU3HAKU IMPOTEKAHMS
peaknuii WOHHOTO OOMeHa (0Opa3oBaHHME OcCajgKa, BBIICICHHWE Ta3a, 00pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOLIUX MTPUMEPBI OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, pEaKIIUU PA3I0KECHHUS,
COCIMHEHMS), paclo3HaBaHHEe HEOPraHWYECKHX BEIECTB C MOMOIIbI0 KAaUYECTBEHHBIX PEAKIMl Ha HOHBI,
pelIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4.



HemeTauibl 4 MX coeTUHEHUS

OObmass xapaktepucThka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE CTEIEeHH
okucneHusi. CtpoeHue u (U3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUUYECKHE CBOWCTBA HA
puMepe xJjiopa (B3aUMOJEHCTBUE C MeTajllaMHM, HEMeTajulaMu, LiesnodaMmu). Xsoposoaopod. CossiHast
KHCIIOTa, XMMHYECKHE CBOICTBa, MOJy4YeHHe, MpuMeHeHue. JlelicTBUe XJopa M XJIOPOBOAOpOJa Ha
OpraHu3M uenoBeka. BaskHeiye XJI0puabl U UX HaXOXKACHHUE B IPUPOJIE.

OOmiast xapakTepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
cTeneHu okucieHus. CTpoeHue U (PU3NYECKHE CBOICTBA IMPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnoTponHbsie MOAU(PUKAIIMU KUCIOPOJia U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOIOPOA, CTPOCHUE,
¢dbusznueckue U XUMHYecKne cBoiicTBa. OKCHIBI Cepbl Kak MPEICTaBUTENU KHCIOTHBIX OKcuaoB. CepHas
KHCIOTa, (U3NYECKME U XHUMHUYEeCKue cBoWcTBa (OOmIMe Kak WpeACcTaBUTeNs Kiacca KHUCIOT H
cnenupuyeckne). XMMHUYIECKHUE PEaKIIUH, JISKAIINE B OCHOBE MPOMBIIUICHHOTO CIT0C00a MOMYyYSHHS CEPHOM
kucnoThl. [IpuMmenenne cepHoii kuciaoThl. Coli CepHOM KHUCIOTHI, KAYSCTBCHHASI PEAKIINS Ha CYJIb(aT-uoH.
Haxoxnaenue ceppl u €€ coenuHEHUN B mpupoje. XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpelsl
COCMHEHUSIMH cepbl (KUCIOTHBIC JOXIW, 3arpsA3HEHHE BO3QyXa H BOJOEMOB), CIIOCOOBI  €ro
MpEeA0TBPAIICHUSI.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTCTIEHH OKHUCJICHHs. A30T, pacHpocTpaHeHHWE B Mpupojae, (U3MYECKHEe U XHUMHUYECKHUE CBOMCTBA.
KpyroBopor asora B mpupomge. AMMHak, ero (U3MYECKHEe M XHMHUYECKHE CBOICTBA, IONydeHUE U
npuMmeHeHne. Conmu aMMOHMS, WX (M3MYECKHEe W XHMHUYECKHE CBOWCTBA, mMpuMeHeHue. KadecTBeHHAsS
peakius Ha HOHBI aMMOHHS. A30THasg KUCIOTa, €€ TOJydeHHe, (PU3MUECKHME U XUMUYECKHE CBOMCTBA
(obmue kak MpencTaBUTENS Kilacca KHUCIOT u crneuuduueckue). Vcmonp3oBaHHE HHUTPATOB M COJEH
aMMOHHS B KaueCTBE MHUHEPAIBHBIX YyAO0OpeHUH. XUMHUYECKOe 3arps3HEHHE OKPYXKAIoLIeH Cpemsl
COCMHEHUSIMH a30Ta (KUCJIOTHBIE OXKAM, 3arps3HEHHE BO3[AyXa, MOYBBI W BogoEéMOB). Docdop,
aymotrporabie Mogudukanun (ocdopa, duzmdeckue U xummueckue coiictBa. Oxcua docdopa (V) m
dochopHas kucnora, (puU3MUECKHME U XUMUYECKUE CBOMCTBa, monydenue. Mcmonb3oBanue QocdaroB B
KauecTBE MUHEPAIbHBIX YI00pEHUH.

OOmrast xapakTepucTuka 37eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
CTETIeHH OKUCIICHUS. YTIEPOH, aNIOTPONHbIE MOIU(DUKALINY, PaCIPOCTPAHEHNUE B IpUpoie, PU3NIECKUE U
XUMHUYecKHe cBoiicTBa. AncopOuusi. Kpyrosopot yriepoaa B npupojae. OKcuasl yriepona, ux pusndeckue
U XMMHYECKHE CBOWCTBA, NECHCTBHE Ha >KUBBIE OPraHU3MBbI, MOJIYYCHHE M MpPUMEHEHHE. DKOJOTHYECKHE
npoOnemMbl, CBA3aHHbIE ¢ oOkcugoM yriepoaa (IV), rumoresa rn00adbHOTO TMOTEIUICHUS KIMMATa,
MApPHUKOBBIN AP PEeKT. YTONbHAS KUCIOTA B €€ COJIU, MX (PU3NYECKHEe U XUMUIECKHE CBOMCTBA, MOTYICHUE U
npuMeHenue. KaduectBenHas peakius Ha KapOoHaT-HOHBL. Vcrnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH U CEJIHCKOM XO35HCTBE.

[TepBoHaYaIbHBIC TIOHITHS 00 OPTrAaHMYECKHUX BEIICCTBAX KaK O COCIUHEHUSAX yriieposa (MeTaH, 3TaH,
STWJIEH, alleTUIIEH, ATaHOJ, TJIULEPUH, YKCYCHas KucioTa). [I[pupogHbie HCTOUHUKH YIIIEBOAOPOJOB (YIroJb,
MPUPOAHBIN Ta3, He(Th), MPOAYKTHl HX MepepadoTku (OEH3UH), UX POJib B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTHe 0 GMOMOTMYECKH BaXKHBIX BEIIECTBAX: XKUPaX, OIKax, YrlIeBOAaX — U UX POJIU B JKU3HH UEIOBEKa.
MarepuanbHOE €IUHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHECHHM.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOdydeHHWEe W mpumeHeHue. CoeauHeHus
KpeMHus B pupojie. O6mue npeacrapineHus: 06 okcuae kpemuus (IV) u kpemuueBoit kucnore. CUIHMKATHI,
WX UCIOJB30BaHUE B OBITY, B NPOMBILIUICHHOCTH. BaxkHeilline cTpouTeNnbHbIE MaTepHalbl: KepamHKa,
CTEKJIO, IIEMEHT, O0eTOH, jkene300eToH. [Ipobiembl 6e30macHOTO HCIIOIb30BAHMS CTPOUTEIBHBIX MAaTEPHAIIOB
B MOBCEHEBHOM KU3HMU.

Xumuueckuii y3xcnepumenm:

U3ydueHHe oOoOpa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-UOHBI U HAOIIOIeHNE MPU3HAKOB X MPOTEKAHUS, OIBITHI, OTPaXKAIOIIHe
du3nuecKkne W XHMHYECKHE CBOWCTBA TaJOICHOB W WX COCAMHECHUH (BO3MOXXKHO HCIIOIH30BAHHE



BUJICOMATEPHAIIOB), O3HAKOMJICHHE C O0Opa3lamMH XJOpPUIOB (TaJIOT€HUIOB), O3HAKOMJICHHE C O0Opa3lamu
ceppl U €€ COeNMHEHUSMHU (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), HaOINIOEHUE Mpollecca
oOyrIMBaHUs caxapa MOJ JACHCTBHEM KOHIEHTPHPOBAHHOM CEPHON KHUCIIOTHI, HM3Y4Y€HHE XHMHUYECKUX
CBOMCTB pa30aBIEHHOM CEpHOM KHUCIOTHI, MPOBEACHUE KAuECTBEHHON pEaKkIUu Ha Cyiab(}ar-uoH HU
HaOIIo/IeHue MpU3HaKa e€ MPOTEeKaHUs, 03HAKOMIJIEHHE ¢ (PU3MYECKUMHU CBOMCTBaMHU a30Ta, Gochopa u ux
COeUHEHNI (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHANIOB), oOOpa3lamMu a30THBIX U (pochopHBIX
ynoOpeHHid, TOJy4YeHHEe, coOMpaHHe, paclo3HaBaHWE M W3YYCHHE CBOWCTB aMMHAaKa, IPOBEACHUE
KAueCTBEHHBIX PEAKIMi Ha HWOH aMMOHHUS W (ochaT-HOH W H3yYeHUE MPU3HAKOB WX TPOTCKAHUS,
B3aMMOJICIICTBIE KOHIEHTPUPOBAHHOMW a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJb30BaHHE
BUJICOMATEPHANIOB), HM3yYEHHE MOJETeH KPUCTAIUIMYECKUX pemeTok anmasza, rpaduta, ¢ysuepeHa,
O3HAKOMIIEHHE C MPOILIECCOM aJICOPOIUU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIEM M YCTPOHCTBOM
IIPOTUBOTra3a, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3YUYE€HUE CBOMCTB YIJIEKHUCIIOTO ra3a, IPOBEACHHE
KaueCTBEHHBIX pEaKluWid Ha KapOOHAT W CWIMKAT-UOHBI W H3y4YEHHWE IMPU3HAKOB UX MPOTEKAHMUS,
O3HAaKOMJICHUE C MPOAYKLMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad 110
Teme «BaxHelme HeMeTaJUTbl U UX COCUHEHHUS.

MeTaiibl M UX COeAMHEHU S

OOmiasi XapakTepUCTHKa XUMHUYECKHX D3JIEMEHTOB — METAJJIOB Ha OCHOBAaHWU HX TOJOXKEHUS B
[lepuonnueckoil cucreme xumuueckux 3yeMmeHToB J[. M. MenneneeBa u crpoeHuss aromoB. CTtpoeHue
MeTaJlIoB. MeTtannuyeckasi CBSI3b U METAJNIMYECKasi KPUCTAJUIMYECKasl PEeIETKA. DIEKTPOXUMUUECKUN Psij
HanpspkeHud metauioB. dusnueckue M XUMHUYECKHE CBOiicTBa MeTaiioB. OO0mue crocoObl MOTy4eHUs
MeTayioB. [ToHSATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTaib,
YYT'yH, JIOPATIOMUHUN, OpOH3a) U MX TPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsle MeTamibl: nojoxkenwe B Ilepuonnueckoid cucrteme xumuueckux snemeHtoB [ H.
MenpeneeBa, CTpOEHHE MX aTOMOB, HaxoxXJaeHue B npupoze. dusnueckue U XUMHYECKHE CBOWCTBa (Ha
npuMepe Hatpus U Kanus). OKCUIIbI U TUAPOKCHUIBI HATpUS U Kanud. [IpuMeHeHre menoYHbIX METaAJIOB U
UX COCOUHEHUMN.

[[lenouno3emenbHBIE METAJIBI MarHuii M KajapUuid: MojoxkeHue B Ilepuonumueckoin cucreme
xuMHuueckux 3nemeHToB . . MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXKJIeHUE B npupoae. dusznueckue u
XMMHYECKHE CBOWCTBAa MarHusl U Kanbliusg. BakHeiilue coelnHeHUs Kalblus (OKCUI, TUIPOKCUI, COIIN).
XKécTtrocTb BOIBI U CIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxxenue B Ilepumonnueckoin cucreme xumuueckux snemeHToB JI. M. Menneneesa,
CTPOCHHE aTOMa, HaXOXKIACHHE B Mpupoje. OU3nvecKkre 1 XUMUIECKIE CBOMCTBA aTFOMUHUSA. AMBOTEpHBIC
CBOMCTBA OKCHJIa U TUIPOKCUIA AITFOMUHHS.

Kenezo: nonoxenue B Ilepumonnueckorn cucreme xumuueckux snemeHtoB J[. M. Menneneesa,
CTPOEHHUE aTOMa, HaxOoXkJAeHHe B npupoae. dusznueckne U XUMUYECKHE CBOICTBa kene3za. OKcunpl,
ruapokcubl v conu xenesa (I1) u sxenesa (1), ux cocras, cBoiicTBa U NOJTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE C o0pa3llaMM METa/UIOB M CIUIaBOB, MX (DU3MUYECKUMHU CBOMCTBAMH, H3Y4YCHHE
pe3yNbTaTOB KOPPO3UM METAIIOB  (BO3MOXKHO HCIIOJNB30BaHHE BHAEOMATEpUATIOB), OCOOCHHOCTEH
B3alMOJICICTBUS OKCHJA KajlbLMsi M HATpUs C BOJOW (BO3MOXHO HCIIOJB30BAaHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBaHUE CBOMCTB XKECTKOM BOJIBL, ITpOLIECCa TOPEHHUS JKene3a B KUCI0po i€ (BO3MOKHO MCIIOIb30BaHHUE
BUJICOMATEPHAIIOB), TMPU3HAKOB MPOTEKaHUS KAaYeCTBEHHBIX pEaKIHMil Ha WOHBI: MarHus, KaJbIus,
amromuHus, 1uHKa, ckeneza (II) m xenmeza (III), memm (II), HaGmrogeHWE M ONMHMCAHHWE IIPOILIECCOB
OKpalllMBaHUs TUIAMEHU MOHAMU HATpPHsl, KU U KaJdbIus (BO3MOXHO MCIIOJIb30BAaHUE BUICOMATEPUATIOB),
UCcClieIoBaHUEe aMQPOTEePHBIX CBOWCTB THIPOKCHIA ATIOMUHUS W THAPOKCHJA IIMHKA, PCEIICHHE
JKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BakHelnme MeTajlibl U UX COCIUHEHUSD.

Xumus U OKpYysKamomas cpeaa

BemectBa u MaTepuaibl B NOBCEIHEBHOM KM3HU 4esOBeKa. be3onacHoe MCIoJIb30BaHUE BELIECTB U
XUMHUYECKUX peakiuid B ObITy. [lepBast moMoIb Mpyu XMMUYECKHUX 0’KOTAaX U OTPABIICHUSX.



XUMUYECKOe 3arpsi3HEHHE OKPYXKaroled cpeipl (IpeaesibHas A0MyCTUMAash KOHIICHTPAIUs BEIIECTB,
nanee — [1J1K). Pojb XUMHUHU B pEIICHUH SKOJIOTHUECKHUX TIPOOJIeM.

Xumuueckuii IKCnepumenm:

W3Yy4YCHHE 00pa3IoB MAaTePUAIOB (CTEKIIO, CIUIABBI METAJUIOB, IIOJTMMEPHBIC MATECPHUATIBI).

Mesicnpeomemmuwle ceasu

Peanmzanusi MEXNPEIMETHBIX CBSI3eH NPU W3yYEHUM XUMHH B 9 Kjacce OCYIIECTBISETCS uepes
HCIIOJIB30BAHUC KaK O6H_II/IX eCTGCTBeHHO-Hay‘IHI)IX HOHﬂTHﬁ, TaK U HOHHTHfI, ABJIIAOIINXCSI CUCTCMHBIMHA
IUTSL OT/ICTBHBIX MPEAMETOB €CTCCTBCHHO-HAYTHOTO IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHUSA: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIHU3, CUHTES,
KJIaCCU(HUKALIKS, IECPUOANYHOCTD, HAOIOJECHUE, SKCICPUMEHT, MOJCINPOBAHHUE, H3MEPCHHE, MOJIECb,
SIBIICHUE, ITAPHUKOBBIHA 3 (HEKT, TEXHOIOTHSI, MATCPUAIBI.

®usuka: Marepus, aroM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHWJ, HU30TONbI, PAAUOAKTUBHOCTb,
MOJ'IeKy.Ha, 3H€KTpI/I‘I€CKl/Iﬁ 3ap$1z[, HpOBOI[HI/IKI/I, HOJ'IyrIpOBOZ[HI/IKI/I, [[I/IE)J'IGKTpI/IKI/I, q)OTOE)J'IeMeHT, BCIICCTBO,
Te10, 00BEM, arperaTHOe COCTOSIHME BEIIECTBA, ra3, pacTBOpP, PACTBOPHUMOCTh, KPUCTAJUIMYCCKAs PEIIETKA,
CIIJIaBBI, (1)I/I3I/I‘~I€CKI/I€ BCJIMYHHBI, CAUHUIIBI I/I3M€p€HI/IH, KOCMHUYECCKOC HpOCTpaHCTBO, IIJTaHCTHI, 3Bé3[[bl,
Counnnge.

buonorusi:  gorocuHTe3, ABIXaHWE, OWOcdepa, HSKOCHCTEMA, MHHEpaIbHBIC  YIOOpEHHUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATC/IbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC TTOPOJIBI, TIOJIE3HBIC HCKOMIAEMbIC, TOTUIHBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBLI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHSI MPOTPaMMbl OCHOBHOTO 0O0IIEro oOpa3oBaHUsl JOCTUTAIOTCS B
X0Jie OOy4YeHHs] XUMHH B €IUHCTBE Y4e€OHOM U BOCIUTATENBHON JIEATEIbHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMA POCCUUCKUMU COIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU, IPUHATHIMU
B 00IIecTBE MpaBUIaMH X HOPMaMH TOBEICHUS M CIIOCOOCTBYIOT IPOIlEccaM CaMOTIO3HAHUS, CAMOPA3BUTHS
Y COLMATU3AIUU 00yJarOINXCs.

JluuHOCTHBIE pE3ybTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM
MMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMA U PACHIMPEHUE OIbITAa IEATEIIbHOCTU Ha €€ OCHOBE, B TOM YHCIIE B
4acTH:

1) naTPUOTHYECKOT0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOILIEHHS K OT€UECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HacCJIEJIUIO,
MOHWMAHMs 3HAYCHUsT XWMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAJIETh
JIOCTOBEpHOM MHGPOpPMAIIME O TIEPEIOBBIX JOCTIXKCHHUSIX U OTKPBITUSAX MUPOBOU U OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpa’KIaHCKOT0 BOCIIUTAHMS:

MPEACTABJICHUSI O COLMAIBHBIX HOPMax W MPaBHJIaX MEXKIWYHOCTHBIX OTHOIICHUH B KOJUJICKTHBE,
KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO I0JIE3HOM, Y4EOHOUCCIIE0BATEIbCKOM, TBOPUECKON U
IpYTUX BUJAaX JESATEIbHOCTH, FTOTOBHOCTU K pa3HOOOpPa3HON COBMECTHOM JEATENbHOCTU IPU BHIIOJHEHUHU
y4yeOHBIX, IMO3HABATEIbHBIX 3a7a4, BBIIOJHEHUH XHUMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU Y4EOHBIX
MIPOEKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAHUIO U B3aWMOIIOMOIIM B Ipoliecce 3TON y4eOHOM NeaTeabHOCTH,
TOTOBHOCTH OIIEHHMBATh CBOE IOBEIECHHWE M TIOCTYNKH CBOMX TOBAPHINECH C TMO3UIMH HPABCTBEHHBIX M
IIPaBOBBIX HOPM C YYETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TO3HAHHUSA:

MHPOBO33PEHUYECKHE IIPEACTABICHUS O BEIIECTBE M XHUMHYECKOM pPEakUHUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKH U COCTaBIIAIOIIME OCHOBY JUISl TIOHMMAaHUsl CYLUIHOCTH HAy4yHOU
KapTUHBl MHpA, TMPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOMABI, B3aUMOCBS3AX
YEJI0BEKa C IPUPOAHOU CPEO, O POJIM XMMHUHU B MIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIIPABICHHBIC HA MOJYYEHHE HOBBIX 3HAHUUM MO XWMHUHU, HEOOXOAMMBIE
s OObsSCHEHHWS HAONIONAaeMBIX TPOIIECCOB W SABICHH, I03HABATEIbHOH, HWH(POPMALMOHHON U
YUTATEIBCKON KyJIbTyphl, B TOM 4YHCJIC HABBIKOB CaMOCTOSITCIIBHOH pPa0OTHI C Y4EOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYIHBIMH TEXHHUECKUMHU CPEICTBAMU NH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOy4eHHI0 U TO3HAHMIO, JII0OO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHWI0, TIPOSKTHOH W  WCCIEAOBATEIbCKOW JIEATEIPHOCTH, K OCO3HAHHOMY BBIOODPY
HaIPaBJIEHHOCTH U YPOBHS 0Oy4EeHUS B JaIbHEHIIIEM;

4) popmupoBaHusi KyJbTYPbl 310POBbS:

OCO3HaHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha
3JI0pOBBI 00pa3 JKU3HU, OCO3HAHWE TIOCICACTBHA W HENPHUATHE BPEIHBIX MPUBBIUCK (YIMOTPEOICHHS
QJIKOTOJIsI, HAPKOTHUKOB, KypeHUs1), HEOOXOIUMOCTH COOJIIOJICHUS TIPABHJI O€30MMACHOCTH MPH OOPAICHUH C
XUMHYECKUMHU BEUIECTBAMH B OBITY U pealbHON KU3HU;

5) TPy10BOr0 BOCIIUTAHMSA:

UHTEPEC K MPaKTHUYECKOMY U3YUEHHIO Npo¢eccuil U TpyAa pasiIMyHOrO pojad, YBaXEHUE K TPyLy U
pe3yiabpTaTaM TPYIOBOM IEITEIbHOCTH, B TOM YHCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHBIM BBIOOP WHAMBHUAYAIbHON TPaeKTOPUU MPOJOIDKEHHS OO0pa3oBaHMsI C Y4ETOM JIMUHOCTHBIX
UHTEPECOB U CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEeOHOCTEH, YyCIEUIHOM
npodeccnoHaNbHON AEATETbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHI, FOTOBHOCTH aJalTUPOBATHCS B
npodeCCHOHATLHOMI cpesie;



6) 3K0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH 1IeJ1ecO00pa3HOe OTHOUIEHUE K MPUPOJE KaK UCTOYHMKY >KU3HU Ha 3emile, OCHOBE e
CYIIECTBOBAHMSA, TOHUMAaHHWE IIEHHOCTH 3J0pOBOro W 0Oe3omacHOro oOpas3a »KH3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (DU3MUYECKOMY H IICUXUIECKOMY 3/I0pPOBBIO, OCO3HAHUE IIEHHOCTU COOJIIOICHHSI
npaBui 0€30MaCHOro MOBEICHUSI TPH padoTe C BELIECTBAMH, a TAKXKE B CUTYALUSIX, YTPOXKAIOIIUX 310POBbIO
U KU3HHU JI0JIEH;

CIIOCOOHOCTH TIPUMEHATh 3HAHUS, IOJydaeMble NpPH HW3YUYEHUH XUMHH, U1 pEIIeHHs 3a/ad,
CBA3AHHBIX C OKPYXKaIOIIEW IPUPOJHOM CpeloW, Ul TMOBBILIEHUS YPOBHS SKOJOTMYECKOH KYJBTYpHI,
OCO3HaHMS TI00aLHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM U MyTe MX pelieHHs HOCPEeICTBOM METOJI0B
XMMHMH, OKOJOIMYECKOIO  MBIIUICHHUs, YMEHUS  pPYKOBOJACTBOBAaTbCA UM B  IIO3HABaTEIIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe mMeTanpeaMeTHBIX pe3ylbTaTOB BBIACISIOT 3HAUUMBbIE AJ11 (POPMUPOBAHUS MUPOBO33PEHUS
oOlIeHayYHbIC HOHATHUS (3aKOH, TEOpHsl, MPUHIMII, TMIIOTe3a, (AaKT, cucTeMa, MpoLecc, SKCIEPUMEHT U
Jpyroe.), KOTOPbIE UCTIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaX U IMO3BOJISIIOT Ha OCHOBE
3HaHUH W3 AITHX MPeIMETOB (OPMHUPOBATH NPEACTABICHHWE O IIEJIOCTHOW HAYYHOW KapTHHE MHpa, U
YHUBEpCaJbHblE yueOHble JeicTBUs (IIO3HABAaTElbHbIE, KOMMYHHKATHBHBIC, DErYJISATHBHBIE), KOTOPbIE
obecreynBaOT (POPMHUPOBAHHME TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYILIECTBICHMIO
y4eOHOH NI TEeNFHOCTH.

Ilo3naBaTenbHBIE YHHBepcalbHble YueOHbIe el CTBUS

Ba3zoBble Jloruyeckue aeiicTBUs:

YMEHHMSI UCII0JIb30BaTh IMPUEMBI JIOTHYECKOIO MBIIUICHHS IIPY OCBOCHUU 3HAHUU: PACKPBIBATH CMBICI
XMUMUYECKUX TMOHATUH (BBIAEIATh UX XapaKTepHblE NPU3HAKH, YCTAHABJIMBAaTh B3aUMOCBS3b C JIPYTUMHU
MOHATHUSIMH ), KICTIOJIB30BaTh MOHATHSA 1J1s1 OOBSICHEHUS OTACTBHBIX (DAKTOB W SBICHHIA, BEIOMPATh OCHOBAHUS
U KpUTEpUHU Ui KIACCU(PUKAIMH XUMHUYECKHX BEIIECTB W XHMHUYECKUX pEaKUWH, yCTaHABIMWBATh
IPUYMHHO-CJIEICTBEHHbIE CBS3M MEXIY OOBEKTaMM M3Y4YEHHUs, CTPOMTh JIOTMUECKHE PpaCCYXIAECHUS
(MHIOYKTUBHBIE, 1eAyKTUBHBIE, 10 AaHAJIOTUHN), JIeJIaTh BHIBO/IbI U 3aK/IFOUEHMUS,;

yMEHHE NPUMEHATh B IHPOLECCE TO3HAHMS MOHATUS (IpEeIMETHblE U  METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIE B XUMHHU, IPE0OPa30BbIBATh LIMPOKO NPUMEHSIEMbIE B
XMMUU MOJIeJIbHbIE TPEACTaBICHUS — XMMHUYECKMH 3HaK (CHMMBOJI 3JIEMEHTAa), XUMHUecKass (Gopmyna U
ypaBHEHME XUMMUYECKOW peakluu — IpH PELIeHUH Yy4eOHO-NO3HABATEIbHBIX 3a/ad, C Y4ETOM O3THUX
MO/JICJIBHBIX MPEICTABICHUI BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHBIE MTPU3HAKH U3y4aeMbIX 00bEKTOB
— XMMHMYECKMX BEIIECTB M XMMHYECKHUX pPEAKIUil, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJIEJCTBEHHBIE CBSA3M U IPOTUBOPEYMS B U3y4aEMBIX IIPOLECCAX U SIBICHUSAX.

Ba3oBble nccienoBarebCcKkue JeHCTBUSA:

YMEHHE HCIOJb30BaTh IOCTABJIEHHBIE BOIPOCHI B KaueCTBE HMHCTPYMEHTA IO3HAHUS, a TaKXkKe B
KayecTBE OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI 10 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

IpuoOpeTeHre ONbITa 110 MJIAHUPOBAHUIO, OPraHU3ALMH U IIPOBEJCHUIO YUEHUYECKUX SKCIIEPUMEHTOB,
yMeHue HaOlro/1aTh 3a X0JI0M IIpOoIecca, CaMOCTOSATENIBHO POTHO3UPOBATh €r0 Pe3ysbTaT, GOpMyJINpOBaTh
0000IIeHNST W BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO OIbITA, HWCCIEAOBAHMS, COCTABIATH OTYET O
pojeTaHHoi padore.

Pab6ora ¢ undgopmanueii:

yMEHHue BbIOMpaTh, aHAIM3UPOBATh M MHTEPHIPETUPOBATh MHPOPMALMIO PA3IUYHBIX BHJIOB U (GOpM
IIPEJICTAaBICHUS], MOJIYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-IOIMYJISIpHAs JIMTEpaTypa XUMHUYECKOTO
COJIep’KaHusl, CIpaBOYHble MOcoOMs, pecypchl MHTepHETa), KPUTUYECKH OLIEHUBATh NPOTHBOPEUUBYIO U
HE/I0CTOBEPHYIO UH(OPMAIIHIO;

yMEHHUE MPUMEHATh pa3IudHble METOABl M 3alpochl MpH MOHUCKE U O0TOOpe HHPOpMALUU U
COOTBETCTBYIOLIMX [JaHHbIX, HEOOXOJMMBIX JJIs BBIIOJHEHHS YYEOHBIX M I103HABaTEIbHBIX 3a/ad
ONpeNeIEHHOTO  TWIA, TNPUOOPETEeHHE OombiTa B 00JacTH  WCHOJB30BaHUSA  HMH(OPMAIMOHHO-



KOMMYHHKATHUBHBIX TEXHOJIOTHI, OBJIaJICHUE KYJIbTYpOil aKTUBHOTO UCTIOIb30BAHUS PA3IMUHBIX TOMCKOBBIX
CHUCTEM, CaMOCTOSATEIbHO BBIOMpATh ONTHUMaJbHYIO GOpMy TpEACTaBIeHUS HHPOpPMALMH |
WJUTIOCTPUPOBATH PEIIacMbIe 3a/1a9M HECIIOKHBIMHU CXEMaMH, JHarpaMMaMHu, IPYTUME GopMamMu TpaduKu |
AX KOMOMHALMAMU;
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH B Mpollecce YUeOHON M HCCIe0BATENbCKON JIEATEIbHOCTH
uH(OPMALIMI0O O BIMSHUM [POMBIIIJICHHOCTH, CEIBCKOTO XO3SIMiCTBa M TPAaHCIOPTa HA COCTOSIHHE
OKpY>Karollel NPUPOTHON CPEBI.
KoMMmyHUKaTHBHBIEe YyHUBEpPCAJIbHbIE yueOHbIE 1eiiCTBUA:
YMEHHMsI 3a/1aBaTh BOMPOCHI (B X0/€ Auanora u (WiM) AUCKYCCUH) MO CYIIECTBY OOCYKIaeMOU TEMBI,
(bopMyIHpOBaTh CBOM MPEIOKEHUSI OTHOCUTENIBHO BBIMOTHEHUS MTPEIJIOKEHHOM 3a/1a4H;
YMEHHsI TPEJCTABIATH IOJIYYCHHBIC pPe3yJdbTaThl I[MO3HABATEIBHOW [EATEIHHOCTH B YCTHBIX U
MMMCBMEHHBIX TEKCTax; JAeNiaTh TPE3CHTAIMI0 PE3yJbTAaTOB BBIMIOJHEHUS XUMHUYECKOTO 3SKCIICPUMEHTA
(;1aGopaTopHOro OMbITa, TAOOPATOPHON PaOOTHI IO UCCIICOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOCKTA);
yMeHHsI Y4eOHOTO COTpPYJHMYECTBA CO CBEpCTHHKAMH B COBMECTHOW [O3HABaTENbHOH U
HCCIICIOBATEIIbCKON JISATSIIBHOCTH TIPH PEUICHUM BO3HUKAMOIIMX MNPOOJIeM HAa OCHOBE ydéra 0O0muX
HWHTEPECOB M COTJIACOBAHMS MO3HIIHN (00CYKICHMS, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JICHCTBHI, OMpe/iesieHne KpUTepreB Mo OIIEHKE Ka4eCcTBa BBIIOJHEHHOW paboThl U IPYTHE).
PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe JAeiicTBHUS:
YMEHHE CaMOCTOSITEIBHO  OIpPENeATh IETU  JIEATSIBHOCTH, IUIAHHUPOBAaTh, OCYIICCTBIIATS,
KOHTPOJIMPOBATh W TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JCSITEIBLHOCTh, BBIOMpATh Hambojee
3¢ (eKTHBHBIE CIIOCOOBI PEIIeHUsT y4eOHBIX M TO3HABATEIBHBIX 33]]a4, CAMOCTOSATEIBHO COCTABISATH WU
KOPPEKTUPOBAaTh MPEIJIOKEHHBIA aNTOPUTM ACUCTBUIA NMpPHU BBHIMOTHEHUH 3aJaHUM C y4ETOM IOTY4YECHHUS
HOBBIX 3HaHHUM 00 M3y4yaeMbIX O0BEKTaX — BEIIECTBAX M PEAKIIUSIX, OLIEHUBATH COOTBETCTBHUE MOTYyYEHHOTO
pe3ynbrata 3asBICHHOW IIeJIM, YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IMpEJiaracMbic B
YCJIOBUH 3aJaHUM.
MHNPEIMETHBIE PE3YJBTATHBI
B cocrtaBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENLHOTO COJEpP)KAHUS, YCTAaHOBIEHHOTO
naHHOU (emepanpHO paboyeii mMPOrpaMMOi, BBIIEISIFOT: OCBOCHHBIC OOYYAIOIUMUCS HAy4YHBIC 3HAHUS,
YMEHHsI U CIIOCOOBI JeHcTBUM, criennduyeckue sk IpeaIMETHONH 00IacTH «XHUMHUA», BUIBI JESTEIBHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHUsS, €r0 HMHTEPHpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX Y HOBBIX CHUTYaI[UsX.
K konimy oOyueHusi B 8 kJjiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHI:
® PacKphIBaTh CMBICII OCHOBHBIX XMMHYCCKHX IOHSATHA: aTOM, MOJICKYJIa, XUMHUYECKUH IJICMECHT,
MIPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECh (OIHOPOIHAS M HEOTHOPOIHAs), BAaJCHTHOCTH,
OTHOCHUTENIbHASl aTOMHAsi U MOJIEKYJIsIpHAasi Macca, KOJIMYECTBO BEIeCTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasl JI0Ji1 XUMHUYECKOTO 3JEMEHTa B COCAUHEHHH, MOJSPHBIA O0BEM, OKCHA, KHUCIOTa,
OCHOBaHHUE, COJIb, JJCKTPOOTPUIATCIBLHOCTh, CTEIICHb OKHCICHUS, XUMHYECKas pPEaKIfus,
KJaccupUKalus peakiuil: peaklMd COENUHEHHUS, PEaKIMH Pa3JI0KEHUs, PeaklMH 3aMelleHus,
peakiuu oOMeHa, 9K30- U SHAOTEPMHUECKHUE PEaKLUH, TEIUIOBOM 3P deKT peakiuu, sapo aToMa,
AJNIEKTPOHHBINA CJION aroMma, aTOMHasi OpOHTAab, PaANyC aTOMa, XUMHUYECKasi CBS3b, MOJISIpHAS U
HEMOJIIPHAsl KOBAJICHTHASI CBs3b, MOHHAS CBS3b, MOH, KATHOH, aHWUOH, PAacTBOP, MaccoBasi IO
BelllecTBa (MPOIICHTHAs! KOHILIEHTPAIUs1) B PacCTBOPE;

® WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYCCKHX TOHSTHNA W MPUMEHSTH 3TU MOHITHS IPH
OIMCAHUY BEIIECTB U UX MPEBPAIICHUH;

® CIIOJIB30BAaTh XUMHYECKYIO CHMBOJIMKY JUIsI COCTAaBJICHHS (OpPMYNT BEIIECTB W ypaBHEHUH
XUMHYECKHUX PEaKIIHii;

® ONpEeNeNiATh BAJICHTHOCTh ATOMOB JJICMEHTOB B OMHAPHBIX COCTUHEHUSX, CTCTICHb OKHCIICHUS
AJIEMEHTOB B OHMHApHBIX COCIWHEHUSX, MPUHAIJICKHOCTh BEIIECTB K OMPENCIEHHOMY Kiaccy



coeHeHul 1o Gopmynam, BUJ XUMHUUECKOH CBA3M (KOBAJEHTHAs M MOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpeiBaTh cMblca Ilepuoauueckoro 3akona /. Y. MenneneeBa: 1€MOHCTpUPOBATh MOHUMAHUE
NEpUOINYECKON 3aBUCHUMOCTH CBOWCTB XHMMHYECKHUX 3JEMEHTOB OT HX IIOJIOKEHUS B
[leproanueckoil cucteme, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB, [TIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HHUsI, 3aKOHa ABOraipo;

ONMCHIBATH M XapaKTepu3oBaTh TalOIMuHyto ¢opMmy [lepuoauyeckoil CUCTEMBI XHMHUYECKUX
AJIEMEHTOB: pa3MyaTh NOHSTUS «TJaBHas noarpynna (A-rpynmna)» u «nobounas noarpynna (b-
IpyIIa)», Majble U OONbIINE MEPUOJIbl, COOTHOCUTh 0003HAYEeHUs, KOTOPble UMEIOTCS B TabuuLe
«Ilepuonnueckass cucremMa xumuueckux osyemeHtoB JI. M. MeHnaeneeBa» ¢ 4YHCIOBBIMU
XapaKTepUCTHKAMH CTPOCHUS AaTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB M 3apsija sapa, oldimee
YHCJIO 3JIEKTPOHOB U PaCHpeesIEHNUE X M0 AIEKTPOHHBIM CII0SIM);

KJIACCU(UIUPOBATh XUMUYECKUE IJIEMEHThI, HEOPTaHUYECKUE BEIECTBA, XMMHUYECKHE PEAKIUU
(1o ymMCIly ¥ COCTaBy y4acTBYIOIIMX B pEaKIMH BELIECTB, 110 TEII0BOMY 3 dekry);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBA BEUIECTB DPA3JIMYHBIX KIIACCOB,
MOJTBEPXK/1asi ONMCaHUE IPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIMX XUMHUYECKUX
peaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4eCTBEHHOI'O COCTaBa, BO3MOKHOCTH
IPOTEKaHUs XMMHUYECKUX MPEBPAIEHUI B pa3IMYHbIX YCIOBUSX;

BBIUUCIIATE OTHOCHTEIBbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAacCOBYIO [OJIIO
XMMHYECKOr0 3JIeMEeHTa MO0 (GopMyse COCIUHEHHs, MACCOBYIO JOJIO BeEILIeCTBa B PACTBOPE,
IIPOBOAUTH PAcU€Thl 110 YPAaBHEHUIO XUMUUYECKON peakluu;

IPUMEHSATh OCHOBHBIE ONEpallMy MbICIUTEIBHON JIEeATEbHOCTH — aHAJIM3 M CHHTE3, CPaBHEHUE,
000011IeHNe, CHCTEMATU3AINIO, KIAaCCU(PUKAINIO, BBISIBICHNE MPUYMHHO-CIECICTBEHHBIX CBS3EH —
JUI. W3YyYEHUS CBOWCTB BEINECTB M XMMUYECKUX pEaKUUi, €CTECTBEHHO-HAay4YHbIE METOMbI
NIO03HAHUA — HAOJII0IeHUE, U3MEPEHNE, MO/IEIMPOBAHNE, SKCIIEPUMEHT (pealIbHbIM U MBICIICHHBIN);
ClleZIoBaTh NpaBHJIaM ITOJIb30BAHUS XUMHUYECKOHM Mocynoil U 1abopaTOpHBIM 000pYyIOBaHHEM, a
TaKXe MpaBuiiaM OOpalIeHUs C BELIECTBAMH B COOTBETCTBUHU C MHCTPYKLHUSAMH IO BBINOJHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB 1O MOJYYCHHIO W COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(BomOpoa M KHCIOpPOJAA), INPUTOTOBIIEHUIO PACTBOPOB C OMNPENEIEHHONM MaccoBOW aoiei
pPacTBOPEHHOIO BEILECTBA, IUIAHUPOBaTb M IPOBOAUTH XUMHYECKUE OSKCIEPUMEHTHI 110
pacro3HaBaHMIO PAcTBOPOB IIEJIOYEH M KUCIOT C TIOMOLIbI0 HHAMKATOPOB  (JIAKMYC,
beHondTanenH, METUIOPAHK U APYTHE).

K koHmy oOydyenus B 9 Kjacce mpeaMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUN: XMUMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJIA,
WOH, KaTWOH, AaHWOH, IIPOCTOE  BELIECTBO,  CIIO)KHOE  BEIIECTBO,  BaJCHTHOCTD,
NEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIICHHS, XUMHUYECKas pEaklus, XHUMUYECKas CBA3b,
TEIUIOBOU A(PQPEKT peakiy, MOJb, MOJSAPHBIA O00BEM, PacCTBOP, IMEKTPOIHTHI, HEIIEKTPOIHUTHI,
ANEKTPOJINTUYECKAS. JUCCOLMALMS, PEAaKIMM HOHHOrO OOMEHa, KaTajlu3aTrop, XHMHUYECKOe
paBHOBecHe, 00paTUMbIE U HEOOpaTUMBble pPEeaKLUU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTEb, BOCCTAHOBUTEIb, OKHUCJICHHE M BOCCTAHOBJICHME, aNIOTPONUs, aM(OTepHOCTb,
XUMHYECKas CBSI3b (KOBaJIGHTHAs, MOHHAs, METAJUIMYECKasl), KPUCTAJUIMYECKAs PELIETKA, KOPPO3Us
METaJUIOB, CIUIABbI, CKOPOCTh XMMUYECKON PEAKLNH, NIPEAEIIbHO nonycTumas KonueHtpauus [IJIK
BELIECTBA;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMUYECKUX IMOHATHA W IPUMEHSTH 3TU NOHATHUSA NIPU
OIIMCAaHUU BEIIECTB U UX NIPEBPALLECHUN;



UCIOJIb30BaTh XHMHYCCKYI0 CHUMBOJIMKY JUIS COCTaBIICHUS (OPMYJI BEIISCTB W YpaBHEHUI
XUMHYECKUX PEAKIIN;

OMpEeNEsATh BAJICHTHOCTh W CTENEHb OKHUCJICHUS XHUMHUYECKHUX OJJIEMEHTOB B COCIUHEHUSX
pPa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BELIECTB K OMNPENEIEHHOMY KJIAcCy COEIUHEHUU 110
dbopMynaM, BUJ XUMHYECKOH CBA3M (KOBaJCHTHAas, MOHHAs, METAUINYECKasi)) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]] MOHA MO0 XUMHUYECKOW (opmyse, XapakTep Cpelbl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCAMHEHUH, THI KPUCTALUTNYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMmbici [lepuoanueckoro 3akona [[. M. MeHnueneeBa M JAEMOHCTPUPOBATH €ro
MMOHMMAaHHUE: OIUCHIBaTh M XapakTepu3oBaTh Tabiuunyio Qopmy Ilepuomnueckoit cuctemsl
XUMUYECKUX DJIEMEHTOB: Pa3judarTh MOHATHSA «rjaBHasg moArpymnmna (A-rpynma)» U «mododyHas
noarpynna (b-rpynma)», maneie ¥ OOJbIIME TMEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOpPHIE
UMEIOTCS B TEPUOAMYECKON Talnuile, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia sijipa, 00111ee YMCII0 JIEKTPOHOB U paCIpeIeNIeHHE UX 110
AJEKTPOHHBIM CJIO0SIM), OOBIICHITH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMI B IpeJiesax MaJIbIX IEPUOJA0B U INIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;
KJIacCU(UIIUPOBATh XUMUYECKUE IJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA, XMMHYECKHE PEaKIMU
(10 YKMCIly ¥ COCTaBY yYacCTBYIOIIMX B PEaKLMU BELIECTB, MO TEIJIOBOMY 3P eKTy, 10 U3MEHEHUIO
CTENIEHEH OKUCIIEHUSI XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME W crnenuduuecKkre XMUMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEIIECTB, MOATBEPXKas OMUCAHUE MPUMEpPAMHU MOJIEKYJSPHBIX U MOHHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTUUCCKON AUCCOLMAIIMN KUCIIOT, IMIET0UYeH U COJeH, MOJHbIE U
COKpallI€HHbIC YpAaBHEHHUSI PEaKIMid MOHHOTO OOMEHa, YpaBHEHHUS PEaKIMi, MOATBEPKIAIOIINX
CYILLIECTBOBAHUE T'€HETUYECKOW CBSI3U MEXY BEIIECTBAMU PA3JINYHbBIX KIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHUS
AJIIEKTPOHHOTO OallaHca 3TUX PeaKLUid;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTU OT UX CTPOEHMS, BOBMOKHOCTH IMPOTEKaHUs
XUMHUYECKUX PEBPALLECHUM B pa3JIMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MAacChl BEUIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMEHTa Mo (opmysie COeAMHEHHs, MAacCOBYIO JIOJII0 BEIeCTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOMN peaKIuu;

coOMIoAaTh MpaBUiia MOJIb30BAHUA XUMUYECKOW TMOCYION U JabopaTopHBIM 00OpYIOBaHHEM, a
TaKk)Ke MpaBuJia OOpaIIeHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU TIO BBITIOJTHCHHIO
1ab0pPaTOPHBIX XUMHUYECKHX OMNBITOB MO TMOJYYCHHI0 U COOMPAHHMIO T'a3000pa3HBIX BEILECTB
(aMMHaKa 1 yrIeKuciIoro rasa);

MPOBOJIUTh  PEAKUUHU, MOATBEPKIAIOIINE KAYECTBEHHbIM COCTaB  pa3IMYHBIX  BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MYyTEM XJOpUA-, OpoMHUA-, HOAUA-, KapOoHaT-, docdar-, CHIHUKAT-,
cynb(har-, THAPOKCUI-HOHBI, KATHOHBI AMMOHUS U HOHBI H3YYCHHBIX METAIIOB, PUCYTCTBYIOIIHE
B BOJIHBIX PAaCTBOpPAaX HEOPTaHUYECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIC OTEPAIIMH MBICIUTEIBHONU ACATEIHLHOCTH — aHAJW3 U CHUHTE3, CPaBHEHUE,
00001IeHNe, CHCTEMATU3alluI0, BBISBICHUEC NMPHUYUHHO-CIICICTBEHHBIX CBS3CH — IJISI W3YYCHHS
CBOMCTB BELIECTB M XHMMHYECKHUX pEaAKIUi, €CTeCTBEHHO-HAy4YHbIE€ METOJbl IO3HAHUA —
Ha0It0/IeHne, U3MEPEHUE, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KUIACC

KoaunuecTBO yacoB

9 0
Ne HaumeHoBaHue pa3iesioB 4 TeM NPOrPaMMbI Koutpos, Tpakrn MeKTPORHEIE (WHPPOBLIC) 00pasopaTelbHbie
Bcero HbIE YecKHe pecypcehl
padoThI padoThI
Paznen 1. [lepBonavanbHble XUHMHYECKHE TOHATHS
X — Ba)kHas 00JIaCTh €CTECTBO3HA a €CKOM
1.1 VMM == BOKHAA ODTIACTH CCTCCTBOSHANMA 1 TPAKTHT " 5 2 Bu6nmoreka [IOK https://m.edsoo.ru/7f41837¢
IeATeJIbHOCTH YeI0BeKa
1.2 BemecTBa n XumMuueckue peakiuuu 15 1 Bub6nmoreka [IOK https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Paznen 2. Baxneiiline nmpeacTaBUTEeId HEOPTAaHMYECKUX BENIECTB
2.1 Bozayx. Kucnopoa. [Monsitue 06 okcuaax 6 Bub6nmoreka [IOK https://m.edsoo.ru/7f41837¢
2.2 Bopopoa. [loHsATHE 0 KHCIIOTaX U COJAX 8 1 bubnuroreka LITOK https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsr. IloHsITHE 06 OCHOBAHMSIX 5 1 1 bubnuorexa IIOK https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COEAUHEHUN 11 1 1 Bbub6nmoreka [IOK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznean 3. llepuoanuecknii 3akon u Ilepnoaudeckas cucrema xumudeckux 3jeMeHToB JI. U. MengeseeBa. CtpoeHne aToMoOB. XUMHU4YeCKas CBsI3b. OKNCIUTEIBHO-

BOCCTAHOBUTEC/IbHBIC PCAKIINH

31 Ilepuonuueckuii 3akoH u Ilepuonudeckas cucTeMa XUMHUYECKUX 7 Bumorexa LIOK https:/m.edsoo.ru/7f41837¢
aneMenToB JI. . Menneneesa. CtpoeHue aToma
32 Xumudeckas cBsi3b. OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUH 8 2 bubnmnotexa LIOK https://m.edsoo.ru/7f41837¢
Uroro no pazneny 15 bubnuorexa [IOK https://m.edsoo.ru/7f41837¢
PezepBHOE Bpems 3 bubnuorexa [IOK https://m.edsoo.ru/7f41837¢
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 5
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9 KJIACC

KoanuecTBo yacoB

Ne | HaummeHnoBaHue pa3aeoB U TeM NPOTrPaMMBbI JuekTpoHHble (HUGpPOBLIE)
Bcero KouTpoabHbl IIpakTuyecku
o0pa3oBaTeibHbIE PeCyPChI
e padoThI e padoThI
Pa3pnen 1. BemecTBo U XUMHYeCKHe peakuuu
IToBTOpenwue u yriryOneHre 3HaHUH OCHOBHBIX bubnmorexa [JOK
1.1 5 1
pasnenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIEC 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka IIOK
) peaxiuit https://m.edsoo.ru/7f41a636
DNEeKTPOIUTHYECKAS JUCCOLIUALIUS. bubnuoreka I[TOK
1.3 8 1 1
XHUMUYECKIE PEaKINU B PAaCTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3zpnen 2. HeMeTanibl 4 MX cOeIMHEHUS
21 OO01mas XxapakTepruCTHKa XUMHUIECKAX 4 | bubnmorexa LIOK
' anemeHnToB VIIA-rpynmel. ["aorensr https://m.edsoo.ru/7f41a636
9 OG6rast xapaKTepUCTHKA XUMHIECKHUX 6 bubnuoreka I[TOK
' aneMeHTOB VIA-rpynmel. Cepa u €€ coequHeHHS https://m.edsoo.ru/7f41a636
23 | swenntos Y Actpyams. Asor, foohop . 1 biGorera L1OK
' PYHIHL. ’ P https://m.edsoo.ru/7f41a636
COCIUHECHUS
2.4 iiﬁii:jf ?ffT/ier CT;I;(; X?ff;eqe: KI:IXK eMit 1 8 1 2 Bubmorexa LIOK
' PYIHEL PORH P https://m.edsoo.ru/7f41a636
WX COCTMHEHUS
Hroro no pazaeny 25
Pa3zpen 3. Mera/uibl 4 MX COeIMHEHUS
Bbubnuoreka IJOK
3.1 06 i 4
HIHIE CBOMCTBRA METAILIoB https://m.edsoo.ru/7f41a636
. Bbubmuoreka LIOK
3.2 Baxueiire MeTamibl U UX COCIUHEHUS 16 1 2 https-//m.edsoo.rw/7f412636
Uroro no pazneny 20
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Pa3znen 4. Xumus u okpyzamomas cpeaa

41 B 3 Bbubmuoreka LIOK
. CIIECTBA M MAaTEPHUAJIbl B )KU3HH YCIIOBEKA htps-/m.edsoo.rw/741a636
Uroro no pazneny 3
p 3 bubnuoreka IJOK
C3CPBHOC BpeMs https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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HOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoJymyecTBo yacos Jlara DJIeKTPOHHbIE
Nel Tema ypoka B KonTtpoa IIpakTHye usy4e undposbIe
cero bHbIE cKHe HUS o0pa3zoBaTe/ibHbIE
padoThbI padoThI pecypchl
1 IIpenmer xumuu. Ponp XuMuM B )KU3HU YEJIOBEKA. 1 bubnmoreka [JOK
Tena u BemiecTBa https://m.edsoo.ru/ff0d210c
2 [lonsiTHEe O METOJAX MO3HAHUS B XUMUU 1 bubmmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna paGoTsl B
3 nabopaTopuu U PUEMBI 0OpAILICHHUS C 1 bubmorexa HOK
PATOp P patt https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM
4 Yuctele BemecTBa U cMecu. CriocoOsl pa3eneHus | bubmmoreka [JOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 [TpakTuueckas padora Ne 2 «Pa3nenenue cmeceit 1 bubnuoreka [IOK
(Ha MpUMepe OYUCTKHU TTOBAPEHHOU COJIH )» https://m.edsoo.ru/ff0d28c8
bubnuoreka [JOK
6 ATto oJie 1
TOMBLH MOJCIYIIH https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) | bubmuorexa [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U clOXKHBIE BEIIECTBA 1 bubmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YYECHHE 1 bubmorexa [IOK
YIIp ya https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBA BEIIECTB.
10 | Xumunueckas ¢popmyna. BaneHTHOCTh aTOMOB 1 bubmorexa [IOK
pMyd. https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX HJIEMEHTOB
1 OTtHocuTenbpHas aToMHas macca. OTHOCUTENbHAS 1 bubnmnoreka [JOK

MOJICKYJIsIpHad Macca

https://m.edsoo.ru/ff0d323¢
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12 MaccoBas 10J1s1 XMMHYECKOT0 3JIeMEHTa B bubnuorexa [JOK
COCIMHEHU N https://m.edsoo.ru/ff0d350c
bubmuorexa [JOK
13 | KonuyectBo BemecTBa. Moab. MonsipHas macca
H P https://m.edsoo.ru/ff0d5230
14 ®du3ndecKrue U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yca0BUs NPOTEKAHUSA XUMUYECKUX bubmmoreka [JOK
peaxkiun https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. XUMUYECKUE bubnmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruuncienus KoaM4uecTBa, Macchl BEIECTBA MO bubmuorexa [JOK
YpPaBHEHUSIM XUMHUYECKHX PEaKIUM https://m.edsoo.ru/ff0d5708
13 Kiaccupukanus XUMHUYEeCKUX PeaKIHid bubnmnoreka [JOK
(coenMHEHUS, PA3JIOKCHHUS, 3aMEIIICHIS, OOMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIA-DHUUKIIONEAUCT. bu6mmoreka [IOK
O00011IeHNE U CUCTEMATU3aIUs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTponshas padora Nel no teme «Beniecta u bubnuoreka [IOK
XAMHUYECKHUE PEAKITANY https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. CocTaB Bo3ayxa. bubnuoreka [IOK
Kucnopon — anemeHT u npocroe Bemectso. O30H https://m.edsoo.ru/ff0d448e
®dusnyueckre 1 XUMHUUECKUE CBOMCTBA KUCIOPOIa
22 | (peakuuu okucieHus, ropenue). [lonstue 00 bubamorexa LHOK
peaxtl - TOP ' https://m.edsoo.ru/ff0d4614
OKCHJIaX
7 CrniocoOsI moy4eHus Kuciopoa B 1adboparopuu bubmmoreka [JOK
Y MPOMBINUIEHHOCTH. [[puMeHeHne Kuciopoia https://m.edsoo.ru/ff0d497a
TermoBoit 3 heKT XUMHUUECKON peaKIlnu,
24 | noHsTHE O T(i)(bMOXI/IMI/ILIeCKOM paBHeHI/II/I 3K30- U bubmmorexa LOK
P P ’ https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYECKUX PEAKLIMIX
)5 TormmuBo (HeTh, Yroiab U METaH). 3arps3HCHHE bubnmnoreka [JOK

BO3/yXa, CII0COOBI €ro MPe0TBPALICHUS

https://m.edsoo.ru/ff0d4c4a
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%6 [TpakTuueckas padora Ne 3 mo teme «llomyuenue bubnuoreka [IOK
U coOupaHue KUCIOPO/ia, U3YYCHUE €r0 CBONCTBY» https://m.edsoo.ru/ff0d4ae2
7 Bonopon — 35eMeHT U MpoCcTOe BEIECTBO. bubmmoreka [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
73 ®du3nueckre 1 XUMHUYECKUE CBOMCTBA BOAOPO/IA. bubnmoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnnoreka [JOK
29 | 11
OITHE O KHCHOTaxX 1 COIAX https://m.edsoo.ru/ff0d50d2
bubmuorexa [JOK
30 C 0 0
11ocoObI IOJIy4YE€HHS BOJIOPO/Ia B JabOpaTOpun hitps://m.edsoo.ru/f0d4ddo
31 [TpakTuueckas pabota Ne 4 o reme «Ilomydenue bubmmoreka [JOK
U coOMpaHue BOJOPOAa, U3YUEHHUE €ro CBOMCTBY https://m.edsoo.ru/ff0d4{42
bubnnoreka [JOK
32| M i 00BE .3 A
OJAPHBI ODBEM TA30B. JaROH ABOTAAPO https://m.edsoo.ru/ff0d542e
Boruncnenus o00bEmMa, KOIMUECTBa BEllecTBa rasa
33 | 1O ero U3BECTHOMY KOJIMYECTBY BEILLECTBA WU bubmmorexa LOK
B y y Belll https://m.edsoo.ru/ff0d55a0
00BEMY
Brruucnenust 00b€MOB ra3oB 110 ypaBHEHHUIO
34 €aKIMU Ha OCHOBE 3aKOHAa 0ObEMHBIX bubmmorexa LOK
peartt i https://m.edsoo.ru/ff0d5708
OTHOLLIEHUH Ta30B
35 | ®duznyeckne U XUMHUYECKHE CBOKWCTBA BOJIbI bubmmorexa [JOK
s https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36| C i. 11 0
octaB ocHoBaHMi. [IoHATHE 00 MHAMKATOpPAX hitps://m.edsoo.ru/f0d59e2
Bona kak pactBopurens. HacellieHHbie U
37 | HeHacsl epHHBIe paCTBO bl. MaccoBas 1075 bubmmorexa LOK
Hl P pEL- A https://m.edsoo.1ru/ff0d5b40
BEILECTBA B pacTBOpE
[IpakTrueckas padota Ne 5 o Teme
. bubnmoreka [JOK
38 | «lIpuroroBiieHHe paCTBOPOB C ONPEACIEHHON

MAacCOBOM J0JIEN PAaCTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba
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19 KonTponshas padora Ne2 no teme «Kucnopon. bubnuoreka [IOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 | Okcuapl: coCTaB, KiIaccu(UKAIUs, HOMEHKIIATypa bubmorexa HOK
AR ’ A, P https://m.edsoo.ru/ff0d664e
A1 [lonydyeHnue u xuMuYECKHE CBOMCTBA KUCIOTHBIX, bubnuoreka [IOK
OCHOBHBIX U aM(OTEPHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
4 OcHOBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 | TlonydyeHue U XUMHUYECKHE CBOMCTBA OCHOBAHUM bubmorexa HOK
y https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccuduxars, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 | Tlomy4yeHue U XMMHUYECKHUE CBOICTBA KUCIOT bubmmorexa LOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIIATypa, CocoObl bubnmoreka [JOK
IIOJIyYEHUS, XUMAYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenune
47 | SKCIepUMEHTAIBHBIX 33/1a4 110 TeMe «OCHOBHBIS buGmorexa HOK
p . https://m.edsoo.ru/00ad9b7¢c
KJIACChl HEOPTAHUUECKUX COSAMHEHUI»
43 I'enernueckas cBsA3b MEXKY KiIacCaMu bubnmnorexka [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubnuoreka [JOK
49 | OO6oOmeHNe 1 CUCTEMATH3AIUS 3HAHUT
- H https://m.edsoo.ru/00ad9cb2
50 KonTponbhas padora Ne3 no teme "OcHoBHbIE bubnuoreka [IOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKYM KIaCCU(PUKAITUN XUMHUIECKUX
51 | nanementoB. [ToHsaTHE O rpynIax X0 HBIX bubmorexa HOK
' py s https://m.edsoo.ru/00ad9ffa
AJIEMEHTOB
57 [lepuonnueckuii 3akoH u [lepuonnueckas bubmmoreka [JOK

CHUCTEMAa XUMHNUYCCKHUX JJICMCHTOB I[ .

https://m.edsoo.ru/00ada52¢
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Mennenecena

53 | Ilepuwonsl, rpyIIIbl, HOATPYIIILI bubmmorexa [TOK
PHOZLL, TPY » TOATPY https://m.edsoo.ru/00adas2c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubmmoreka [JOK
H3oTombl https://m.edsoo.ru/00ada342
CtpoeHue JIEKTPOHHBIX 000JI0YEK aTOMOB
55 | nsnementoB Ilepuoandeckoi cucremnl 1. U bubmorexa HOK
pHOA T https://m.edsoo.ru/00adaébe
MenneneeBa
XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA I10 €ro
56 | monoxenuto B Ilepuognueckoii cucreme . U bubmorexa HOK
pHOA T https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3aKoHa Jijisi pa3BUTHS
57 | nayku u nipaktuku. [. 1. MenaeneeB — y4€Hblid bubmmorexa [OK
Y P e A i ’ https://m.edsoo.ru/00ada96e
Mearor ¥ rpak1anuH
53 PeseprHblii ypok. O000IIEHNE 1 CUCTEMATH3AIIHS bubnuoreka [IOK
3HaHuil / Beepoccwniickas mpoBepodHas paboTa https://m.edsoo.ru/00adb33c
Kontponbnas pabota Ne4 o reme «CtpoeHue
. bubnuorexa [JOK
59 | aroma. Xumuueckas cBs3by» / Beepoccuiickas
https://m.eds00.1ru/00adb486
poBepoyHas pabora
60 DJIEKTPOOTPUIIATETLHOCTh aTOMOB XMMUYECKUX bubnuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 | Honnasg xuMu4deckas CBS3b
https://m.edsoo.ru/00adac34
bubnuorexa [JOK
62 | KoBaneHTHas nojisipHas XUMHYECKasl CBA3b
https://m.edsoo.ru/00adaab8
63 | KosaneHTHas HEMOJsIpHAS XUMUICCKAs CBSI3b bubmorexa HOK
p https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
64 | CrerneHb OKUCIICHUS
https://m.edsoo.ru/00adae28
65 | OKHCIUTETHbHO-BOCCTAHOBHUTEIIbHBIC PEAKIIUN bubnmoreka [JOK
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https://m.edsoo.ru/00adb076

bubnuoreka [JOK

66 | O 1
KHCTHTCII 1 BOCCTAHOBHTEIN https://m.edsoo.ru/00adb076
PesepBHEIil ypok. O000IICHHE U CHCTEMATH3AIIHS
. bubmmoreka [JOK
67 | 3HanHuii no reMe «CTpoeHHe aroma. XUMHUYECKas 1
https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PeseprHblit ypok. O000IIEHNE 1 CUCTEMATH3AIIHS | bubnuoreka [IOK
3HAHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KIIACC

KoaunuecTBo 4acoB I[aTa 3JICKTp0HHbIe
Ne| Tema ypoka B Kontpoan IIpakTHuec H3y4eH | HH(POBEHIE
cero
HbIE KHue padoTpl | U o0pa3oBaTtejibHbIE
paﬁoTbl pecypchl

1 [Tepuonnueckuii 3akoH. [lepuoanueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHUX 31eMeHTOB [I. 1. MeHaeneeBa https://m.edsoo.ru/00adb59e¢

) 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB | bubnmnoreka [JOK
XUMHMUYECKUX DJIIEMEHTOB IIEPBBIX TPEX MIEPUOLOB https://m.edsoo.ru/00adb6b6

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnmnorexka [JOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMHUYECKOH CBSI3U U THUIIBI 1 bubnuoreka [JOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o teme «IloBTOpenue

5 U yriyOJieHne 3HaHUH OCHOBHBIX pa3/iesioB Kypca 1 1
8 Kiacca»

6 Knaccudukanys XuMHUECKUX peaklnii 1o 1 bubnuoreka [IOK
PAa3JIAYHBIM ITPU3ZHAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHUYECKOM PEaKIUU.

7 [ToHsITHE O TOMOTEHHBIX U T€TEPOr€HHbBIX 1 bubmmorexa [JOK

p https://m.edsoo.ru/00adbe9a
peaKIusax
[TonsiTre 0 XuMHuueckoM paBHOBecHH. DAKTOPEI,
8 BIIMAIOIINE HA CKOPOCTh XUMHYECKOUN peakiuu u 1 bubmmorexa [TOK
p P https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHUS
9 OKUCINTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1 bubnnorexa LIOK
P https://m.edsoo.ru/00adcade

10 Teopus 37EKTPOIIUTHYECKON JUCCOLIUALUY. 1 bubnuoreka [IOK

CunbHbIE U craOble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
. bu6mmoreka [IOK
11 HonHbIe ypaBHEHHS peakui 1

https://m.edsoo.ru/00add448
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XUMHUYECKUE CBOUCTBA KMCJIOT U OCHOBAHUU B

12 CBETE MPEACTABICHUMN 00 ICKTPOIUTHUSCKOM bubmorexa HOK
e p https://m.edsoo.ru/00add5d8
JACCOLNAITAN
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTABICHUH 00 AIEKTPOJUTHUYCCKOM bubmorexa HOK
bes P https://m.edsoo.ru/00add8b2
JACCOLNAITAN
14 [TonsiTvie O TUAPOJIN3E COJICH bubmmorexa [TOK
P https://m.edsoo.ru/00add9d4
bubnnoreka [JOK
15 O06001IeHNEe U CUCTEMATU3aIIMs 3HAHUH
m I https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. «Pemienue bubnuoreka [IOK
DKCIEPUMEHTAIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme
17 «INEKTPOIUTHIECKAS TUCCOITHUAITHS bubmorexa HOK
p A HHAHHA. https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX»
18 OO01as xapakTeprCcTUKA raTOreHOB. XUMUYECKHE bubnmoreka [JOK
CBOMCTBA Ha NMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKUE bubmmoreka [JOK
CBOMCTBA, MTOJIy4€HUE, IPUMEHEHUE https://m.edsoo.ru/00adel04
20 [IpakTuueckas padora Ne 2 no teme «Ilomyuenue bubnuoreka [IOK
COJITHOM KMCJIOTBI, U3yYEHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
71 Boeruucnenus no ypaBHEHUSIM XUMHUYECKHUX bubnnoreka [JOK
peaxkuuii, eciu OJUH U3 PEareHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
bubnuorexa [JOK
22 OO0mias xapakTepUCTHKA 3JIEMEHTOB VIA-TpyIIibl
H P P py https://m.edsoo.ru/00ade64a
AJIOTpOIHBIE MOJIU(PHUKAIIUUA CEPHI.
23 Haxo;xp CHHE Cephl I/I(beé coe I/IHeI:{I/HZ B IPUPOAC bubmmorexa [TOK
A pu . PHPOE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPBI
24 CepoBonopo, ctpoenue, pu3nueckue u bubnmoreka [JOK

XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcunst cepbl. CepHas KHCIOTa, GU3HUECKUE U

bu6mmoreka [IOK

25 .
XAMHUYECKHE CBOUCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKLIUH, JIEXKAIINE B OCHOBE
26 MIPOMBIIIIJIEHHOTO CII0Cc00a MOTy4eHHs CepHON bubnmnoreka [JOK
KHUCIIOThL. XMUMHYECKOE 3arpsi3HEHHNE https://m.edsoo.ru/00adec8a
OKpY>KaloIEeH Cpeibl COEAUMHEHUSIMH CEPbI
7 Boruncnenue MaccoBoii 1011 BBIX0/1a MMPOAYKTA bu6mmoreka [IOK
peakuu https://m.edsoo.ru/00adec8a
OOm1ast XxapaKTepUCTHKA FIIEMEHTOB V A-TpyIIIIbIL.
28 A30T, pactipocTpaHeHue B pupoie, Gu3nvecKkue buGmorexa HOK
» Pactipoctp . PHpOZE, https://m.edsoo.ru/00adeeab
1 XUMUYECKHE CBOMCTBA
79 AMMuak, ero (pu3HYecKue U XUMUYECKHE bubnuoreka [IOK
CBOMCTBA, MOJIy4YEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padora Ne 3 no teme «llomyuenue bubnuoreka [IOK
aMMHaKa, U3y4E€HHE €r0 CBOMCTB https://m.edsoo.ru/00adf180
31 A3OTHas KUCoTa, €€ hu3nuecKrue U XUuMUYECKUe bubmmoreka [JOK
CBOICTBa https://m.edsoo0.ru/00adf306
Hcnonbs30BaHre HUTPATOB U COJIE aMMOHUS B
1 KauecTBE MUHEPAIbHBIX YI0OpEHUH. bubmmoreka [JOK
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CpeIbl https://m.edsoo.ru/00adf518
COEIMHEHMSIMU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas
33 KHCIOTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA bubmmorexa LOK
’ ’ https://m.edsoo.ru/00adf68a
MOJIy4eHUe
Hcnonb3oBanue GocdaToB B KauecTBE
34 MUHEPAJIBHBIX YI00OpeHn. 3arps3HeHue bubnnorexa LIOK
P N YAODP AP https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpeapl hochaTamu
35 Yruepoa, pacupocTpaHEeHue B IIPUPO/IE, bubnuoreka [IOK
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcunpl yriaepoaa, ux pusndeckue u bu6mmoreka [IOK
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XUMHYECKHE CBOMCTBA. DKOJIOTUICCKUE
POOJIeMBI, CBSI3aHHBIC C OKCHIOM yriieposa (IV)

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

N bubnuorexa [JOK
37 YronbHas KACIIOTa U €€ CONU
https://m.edsoo.1u/00ac006¢
[IpaxTuueckas padora Ne 4 no teme "Ilomyuenue

38 nekucioro raza. KauectBeHHast peakius Ha bubmmorexa [TOK
T . p https://m.edsoo.ru/00ae027¢
KapOOHaT-NOH

19 [lepBoHayanbHbBIE MOHATUS 00 OPraHUYECKUX bubnmoreka [JOK
BELIECTBAX KaK O COEAUHEHUX Yriaepona https://m.edsoo.ru/00ae054¢e

. bubmuorexa [JOK
40 Kpemuuii u ero coeguHeHus
https://m.edsoo.ru/00ac080a
[TpakTuueckas pabora Ne 5. Pemenue
41 SKCIEPUMEHTAIBHBIX 3a/]a4 110 TEME bubmorexa HOK
p . https://m.edsoo.ru/00ac0bf2
«BaxHelme HeMeTaubl U UX COSAUHECHUS»

4 KonTponbnas padorta Ne3 no teme «BaxHeiiune bubmmoreka [JOK
HEMETAJJIbl U UX COSIUHEHU https://m.edsoo.ru/00ae0e18
OO611ast XxapaKTepuCTHKa XUMHYCCKUX 3JICMEHTOB

13 — MeTaJyI0B. Metajuinueckas CBsi3b U bubmmoreka [JOK
METaJIINYeCKask KpUCTALTUYECKAS PELIETKA. https://m.edsoo.ru/00ae103e
®du3nYecKre CBOMCTBA METAJIJIOB

44 XUMHUYECKHE CBOMCTBA METAJIJIOB. bubmuorexa [JOK
DNEKTPOXUMHUUECKUN Psii HAIPSDKEHUH METaJlJIOB https://m.edsoo.ru/00ael1156
Oo6mue ciocoOb! monydeHus MeTauioB. CIUIaBbl.

45 Beruncnenus no ypaBHEHHUM XUMHAYECKUX bubnuoreka [IOK
peaKkuuii, €Ciii OJUH U3 PEareHTOB COAECPIKUT https://m.edsoo.ru/00ae1156
MpUMECH

46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmorexa [IOK

pp https://m.edsoo.ru/00ae1278
bubmmoreka [JOK

47 Il{emoyHbIC METAILIBI 1

https://m.edsoo.ru/00ae14b2
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bubnnoreka [JOK

48 OKcHABI M TUAPOKCHALI HATPUS U KaIus
A AP s p https://m.edsoo.ru/00ae14b2
49 [llenouyHo3eMeTbHBIC METAITBI — KAJTbIHN 1 bubnuorexa [JOK
MarHui https://m.edsoo.ru/00ael5e8
50 Bakueiimue coeqMHEHNA KaJILIUS buGnnorexa LIOK
https://m.edsoo.ru/00ael5e8
51 O060011IeHNEe U CUCTEMATU3aIIMS 3HAHUH
bubmuorexa [JOK
52 JKécTKoCTh BOJIBI M CIIOCOOBI €€ YCTPaHCHMS
A yerp https://m.edsoo.ru/00ac1886
53 [IpaxTuueckas padora Ne 6 no teme "XKeEcTtkocTh bubnuoreka [IOK
BOJIbI M METO/IBI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
bubnuorexa [JOK
54 AmoMuHuI
https://m.edsoo.ru/00ac1c64
55 AmdoTepHbIe CBOMCTBA OKCU/IA U THJIPOKCUIA bubmorexa [IOK
P P https://m.edsoo.ru/00aelc64
bubnnoreka [JOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, Tuapokcu bl U conu xenesa (1) u bubmmoreka [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O06001IeHNEe U CUCTEMATU3aIIMS 3HAHUH
[IpakTuueckas paborta Ne 7. Pemenue
bubnuoreka [JOK
59 AKCIICPUMEHTAIIBHBIX 3a7a4 10 TEME
. https://m.edsoo.ru/00ae3de8
«BaxuHeimme MeTauTbl ¥ X COSTMHEHUSDY
Brruncnenus no ypaBHEHUSIM XUMUYECKUX
60 peaKkIui, eciii OJIMH U3 PEarcHTOB JaH B U30BITKE bubnuoreka [JOK
WJIA COAEPKUT IIpuMecH. Beruucienus MmaccoBoi https://m.edsoo.ru/00ae1750
JTOJIA BBIXO/JIA TIPOJIYKTa PEaKIUU
61 O000111eH1E U CUCTEMATU3AaIIUs 3HAHUN
2 KontponsHas padora Ne4 o reme «Baxnenme

METaJJIBI U UX COCAUHCHU»
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63 BeniecTBa u maTepuansl B TOBCEIHEBHOW KU3HU | bubnmnoreka [JOK
4eJIOBEKa https://m.edsoo.ru/00ae3£50

64 XUMHYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpe/ibl 1 bubmmorexa [TOK
P 124 H pelt https://m.edsoo.ru/00ae4270

65 Ponp XxuMuM B pelieHnn SKOJI0THYECKUX | bubnuoreka [IOK
npoOiem https://m.edsoo.ru/00ae4270

66 PesepBHblIit ypok. O6001IEHNE U CHCTEMaTH3alUs | bubmmoreka [JOK
3HaHUI https://m.edsoo.ru/00ae0d0a

67 PesepBHbIit ypok. O6001IEHNHE U CHCTEMaTH3alUs | bubnmoreka [JOK
3HaHUI https://m.edsoo.ru/00adb33c

68 PesepBHblil ypok. O000mIeHNE U CHCTEMaTH3AIHS | bubnuoreka [IOK
3HaHUH https://m.edsoo.ru/00ad9cb2

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOAUYECKHE MATEPHUAJIbI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



