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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOT'O O0IEr0 00pa30BaHMs COCTABJIECHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTeNbHOW NPOrpaMMbl OCHOBHOTO
oOuiero oOpaszoBanus, npexacrasieHHbIx B @I'OC OOO, a Takxke Ha OCHOBE (eaepanbHON
paboueil mporpaMMbl BOCIIMTAHUS M ¢ y4ETOM KOHILENLUHU NpenojaBaHus y4eOHOro mpeamera
«XuMmus» B 00pa3zoBateibHbIX opranuzanusx Poccuiickoit deneparyu.

[Iporpamma no xuMuu JIa€T IMpeACTAaBICHME O LeNAX, oOmeld cTpareruu oOyudeHwus,
BOCIIUTaHMUA M pa3BUTH OOYy4aroIIMXCsS CpPeACTBaMU Y4eOHOro IpeaMeTa, yCTaHAaBJIMBACT
00s13aTeNIbHOE TPEAMETHOE CO/EpIKaHue, MPeayCMaTpUBAET paclpesieiieHue ero 1o Kjiaccam M
CTPYKTYpHUPOBAHUE I10 pa3jesiaM U TeEMaM IPOrpaMMbl 10 XUMUH, ONPEAEIAET KOIUUECTBEHHbBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KAHUSA, PEKOMEHAYEMYIO IOCJIEI0BaTEIbHOCTD
U3yUYEHHs] XUMHUH C Y4ETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yyaromuxcs, onpeaenseT BO3MOXKHOCTH IpeaMeTa JUis
peanu3anuy TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHONM MPOTpaMMbl Ha
YpOBHE OCHOBHOT'O 0011ero o0pa3oBaHusl, a Takke TpeOOBaHUH K pe3yJsibTaTaM 00yUeHUsI XUMHUH
Ha YpOBHE LeJed M3ydeHus IpeIMeTa M OCHOBHBIX BMJOB Y4eOHO-IIO3HABATEIBbHOM
JeSITeIbHOCTH 00YUaIOIIEerocs 10 OCBOCHUIO yU€OHOTO CO/IepIKaHUS.

3HaHUe XUMHUH CIYKUT OCHOBOU JUIs JOPMHUPOBAHUS MHUPOBO33PEHHS 00YUAIOIIETOCs, €ro
IPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPalOT (hopMHUpyeMble XUMUEN
NPECTaBICHUs O B3aMMOINPEBPALIEHUAX YHEPTUU U 00 SBOJIIOLIMYU BEIIECTB B MPUPOJE, O MyTAX
pemieHus TI00aNbHBIX MPOOJIEeM YCTOHYMBOTO Ppa3BUTUSL YeNOBEUECTBA — CHIPHEBOH,
HHEPTETUYECKOM, TUIIEBON M SKOJIOTUIECKOIH 0€301MacHOCTH, POOIEM 3IpaBOOXPAHEHHS.

N3yuyenune xummu:

CHOCOOCTBYeT pealM3allud BO3MOXKHOCTEH Ui CaMOpa3BUTHS U (OPMHUPOBAHUS
KYJITYpBI JINYHOCTH, €€ 0011el U PyHKIHMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHNE MBINUICHUS! U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4yeOHOM  JEATEeIbHOCTH,  JKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX Kak B TIIOBCEJHEBHOW JKM3HM, Tak U B
npodeccHOHaIbHOMN eI TeNbHOCTH;

3HAKOMHUT €O CHEIU(PUKON HAYYHOTO MBILIUICHUS, 3aKJIaJbIBAET OCHOBBI IIE€JIOCTHOTO
B3IJI51/1a Ha €JMHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAalioM B (OPMUPOBAHUU
€CTECTBEHHO--HAayYHOU TPaMOTHOCTH 00yUaroIIuXcs;

CHOCOOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSM, K TPUPOJE, K YEJOBEKY, BHOCUT CBOM BKJaJ B 3KOJOrHueckoe oOpa3zoBaHHE
00y4aromuxcs.

JlaHHble HampaBieHUA B OOYYCHMHM XHUMHMU 00ECIEeuMBaIOTCS creun(uKoil comepikaHus
y4eOHOTO TIpeaMeTa, KOTOPBIA SBISIETCS TENAarorndeckd aJalTHPOBAHHBIM — OTpaKEHUEM
0a30BOI HAYKW XMMHUU Ha ONPEIACIEHHOM dTare e€ pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIUMHUCS CUCTEMbI IEPBOHAYAIBHBIX MOHATUN XMMHUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX MIOHATUN OPTaHUYECKOU XMMUH.

CrpykTypa cojepkaHHs MpOrpamMMbl 10 XUMHH C(HOPMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
noaxoja k eé m3yudeHuro. CopepaHHe CKJIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHCTEMBI MOHATUH O XMMHYECKOW peakmuu. O0e 3TH CHCTEMBI



CTPYKTYpPHO OpPTaHHW30BaHbI 110 IPUHLHUITY OCIEA0BATEIbHOIO Pa3BUTHUS 3HAHUN HA OCHOBE
TEOPETUUECKHUX MPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuonuueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUY€HUS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3U;

— MPECTaBICHUH 00 SNEKTPOIIMTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMUPUYECKH IOIYUYEHHBIX U
OCMBICTICHHBIX (DaKTOB, pPa3BHBAIOTCA IIOCIEAOBATENFHO OT OJHOIO YpPOBHS K JAPYroMmy,
BBIMOJHAS (QYHKIUN OOBSICHEHHS U IMPOTHO3MPOBAHUS CBOWMCTB, CTPOEHHUS M BO3MOXKHOCTEH
MPAKTUYECKOr0 NPUMEHEHUS U MOTyYSHHs U3yYaeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl IO XMMHUHU CIIOCOOCTBYET (HOPMHPOBAHUIO TMPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IPUPOJIBI,
LEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAaHHUIO U METOJaM MO3HAaHUA B Hayke. 3yueHne XxumMuu
MPOUCXOANUT C MPUBJICUCHUEM 3HAHUN U3 paHee U3YyUYEHHBIX YUeOHBIX MMPEIMETOB:
«Oxpyxatomuiit Mup», «buosnorus. 5—7 knaccs» u «Pu3nka. 7 KJIaccy.

[Ipyu u3yueHun XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AEATEIIbHOCTU Y€IOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYJBTYpbI. 3ajaua y4eOHOIro MmpeaMeTa COCTOUT B (hOpMUPOBAHUH
CHUCTEMBbl XUMUYECKHX 3HAHWW — Ba)XKHEHIIMX (PAKTOB, MOHSTHH, 3aKOHOB U TEOPETHUYECKUX
MOJIO’KEHUH, JOCTYNMHBIX OO0O0OIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
MPUOOIIEHNN K HAyYHBIM METOAaM IMO3HAHUS MIPU U3YyUYEHUH BEIIECTB U XUMHUECKHUX PEaKIIHii, B
GOpMUPOBAHUM ¥ PA3BUTHUH I[MO3HABATEIBHBIX YMEHHA W WX MPUMEHCHHMH B Yy4eOHO-
MO3HABATEJIbHON U yueOHO-UCCIIEIOBATEIbCKOM AEITeIbHOCTH, OCBOCHUHU MPaBHII 0€30I1acHOrO
oOpallieHus ¢ BeleCTBaMU B TIOBCETHEBHOM JKU3HU.

[Ipu u3y4eHHH XMMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAUYECHHE
npruoOpe Takue 1eH, Kak:

— (popmHupoBaHUE MHTEIIEKTYyalIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO pEHICHUH, CHOCOOHON aJanTUpoBaThCi K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HAaNpaBJIeHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOoOIIeHHne O0O0yYaroImuxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTENbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  [IO3HaHUf,
(bopMUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CTIOCOOHOCTEN K XUMHUH,

— obecrieyeHne YCIOBHM, CIIOCOOCTBYIOIIMX TNPHOOPETEHHIO OOYYaroIIMMUCS OIbITa
pa3HooOpa3HON NeATeNTPHOCTH, TIO3HAHUS W CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), IMEIOIIUX YHUBEPCAIbHOE 3HAUECHUE /ISl Pa3JINYHbIX BUJIOB 1€ATEIbHOCTH;

— (opmupoBanue o01el PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YHUClie YMEHUH OOBSICHATh M OIICHUBATH SIBJICHUS OKPYKAIOIIErO MHUpPA, WCIONB3Yysl 3HAHUS U
OTBIT, TIOJYYEHHBIC TPU H3YUYCHUU XUMHUHU, TPUMEHATh HMX TMPH PEIICHUH TMpodJieM B
MMOBCEIHEBHOM KWU3HU U TPYIOBOU IE€SITEIBHOCTH;

— (opMupoBaHUe y 00YUAIOMINXCS TYMaHUCTHYECKUX OTHOIICHHA, TOHUMaHUS IICHHOCTH
XUMHWYECKUX 3HAHWHU I BBHIPAOOTKH SKOJOTUYECKH IIETIECOO0Pa3HOTO MOBEICHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOIIEH MPUPOIHOM
CpeIbl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, FOTOBHOCTU K OCO3HAaHHOMY BBIOODY
pod WISt U HANPaBJIEHHOCTH JTAJILHEHUIIIET0 00yUeHHUS.



OO01ee 9uCIIO 4acoB, OTBEASHHBIX I U3yYCHUsT XUMHUU Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 68
yacoB (2 yaca B HEJICIIIO).

COJEP)KXAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XuMHM B KU3HHM 4eloBeKka. XMMHS B CHCTeMe HaykK. Tena u
BelecTsa. du3znueckre CBOMCTBA BEUIECTB. ArperartHoe coctosHue BewiecTB. l[lonAtne o
METO/ax MMOo3HaHMUs B XUMUH. YucThle BemecTBa U cMecu. CriocoObl pa3zieneH st CMecei.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHYECKUX 3IIEMEHTOB.
[IpocTble U cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass Qopmyia. BaneHTHOCTP aToMOB XMMHMYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BeulecTB. OTHOCUTENIbHAsA aToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas
Macca. MaccoBasi 10J11 XUMUYECKOIO AJIEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Monbs. MosnsipHas mMacca. B3auMocCBs3b KOJIMYECTBA, MacChl U
qrcia CTPYKTYPHBIX €AMHUI] BelecTBa. PacuéTsl mo popmynaM XUMHUYECKUX COCTUHEHUH.

Ousnyeckue U XUMHUYECKHUE SIBJICHHUS. XHUMUYECKash peakiuuss U e€ MpU3HaKU. 3aKOH
COXpaHEHUS MacChl BEIIECTB. XuMuieckue ypaBHeHus. Knaccuduxamnus XuMudeckux peakuui
(coenmHeHUs, pa3IOKEeHHUs, 3aMeILIeHHsI, 0OMEHaA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0#, mpaBuiamMu paboThl B JabOpaTopuu U NMpuéMamu
oOparieHusi ¢ 1abopaTOpHBIM O0OPYIOBAaHHWEM, W3Y4YEHHWE W OMHCaHUE (U3MYECKUX CBOWMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOMIOAeHHEe (pU3nUecKuX (TIaBJIeHHe BOCKA, TasHUE JIb/a,
pacTupaHue caxapa B CTyIKe, KHIIEHHE M KOHJEHCAIUsS BOJAbI) U XMMUYECKUX (FOpEHHE CBEuH,
IPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOAECHCTBHE Mella C KUCJIOTON) SIBICHUH, HaOII01eHUe
U ONHCAaHHWE TIPU3HAKOB TMPOTEKaHHs XMMHUYECKHUX peakluil (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOpPHAOM Oapusi, pasnoxkenue ruapokcuna meau (II) mpu
HarpeBaHWW, B3aMMOJICHCTBUE ene3a ¢ pactBopoM comu memu (I1), m3ydenwe crocoGoB
pasfeneHus CMeceil: ¢ TOMOUIbI0 MarHuTa, (QUIbTPOBAaHWE, BBHIAPUBAHUE, IMCTUILISAINA,
xpomaTtorpadus, TpoOBEeIEHUE OYUCTKM TIOBAPEHHOW coyM, HAOMIOJEHWEe U  OINHCaHue
pEe3yIbTAaTOB MPOBEJIEHUS ONbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE
Mo/IesIel MOJIEKYT (IIapOCTEPIKHEBBIX ).

Bakuelue npeacraBuTe I HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciaopon — 37I€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kucinopona B npupoje, Gu3nueckue 1 XMuMHUYECKHE CBOMCTBA (peakluu rOpeHust).
Oxkcuapl. Ilpumenenue kucimopoga. CrocoObl TONy4YeHHS KHUCIOpoAa B JIaOOpaTopuu M
MPOMBINUIEHHOCTH. KpyroBopoT kucnopoaa B mpupone. O30H — ajsioTpomHas MoaupUKaIus
KHCJIOpOJa.

TermnoBoit 3¢ (dekT XUMHUYECKOW peaknuu, TEPMOXMMHUYECKHE YPaBHEHHUS, O5K30- H
SHIAOTEpPMHUUYECKHE peakuuu. TOoIMBO: yroibp W MeTaH. 3arpsA3HEHUE BO3/yXa, YCHUJIEHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bogopon — »snemeHT u mpocTtoe BemiecTBo. HaxokneHue Boxopona B NPUPOJE,
¢uznyecKkue U XMMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI nomydeHust. Kucnots! u conu.

Momsipablii 00bEM Ta30B. Pacu€Thl 0O XUMHUYECKUM YPABHEHUSM.

®dusnyeckue cBoucTtBa BoAbl. Boma kak pactBoputens. PactBopbsl. HachlieHHble u
HEHACBIIICHHbIE PacTBOpPbI. PacTBOpHMOCTh BellecTB B Boje. MaccoBasi J0Jis BEILECTBA B
pactBope. XuUMHUeCKHUEe CBoWcTBa BOoAbl. OcHOBaHuA. Ponb pacTBOpOB B NMPHUPOJAE U B XKU3HU



yenoBeka. KpyroBopoT BOJbI B mpHUpoje. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa M OYUCTKA
MPUPOJHBIX BOJ.

Knaccudukanuss nHeopranmueckux coeauHeHuil. Oxkcuapl. Kimaccupukamust OKCHIOB:
cojeoOpa3zyromue (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoaeoOpasyromue. HomeHnknaTypa
okcu10B. du3nueckre U XUMUYECKHe CBOMCcTBa OkcuaoB. [lomyuenue okcuioB.

OcHoBanmst. Knaccudukanusi OcCHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XUMHUYECKHME CBOWCTBAa OCHOBaHWU. [lomydenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. Ouznueckue U XUMUYECKUE
cBoiicTBa KUcnoT. Psag akruBHoctu MetaiuioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenkiatypa coneil. ®@uznueckue U XuMuueckue cBoictBa coieil. [lomyuenue
COJIEH.

['eneTnyeckas cBsI3b MEXAY KJIACCAMU HEOPraHUYECKUX COETMHEHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpEJENICHNE COJIEPKaHusl KUCIOopoia B BO3/lyXe, NOJyueHue, cooupaHue,
pacno3HaBaHHE M HM3YyYE€HHE CBOWCTB KHCIOpPOJA, HAONIOJEHHWE B3aUMOJICHCTBUS BEILIECTB C
KHUCJIOPOJIOM U YCJIOBHS BO3HHUKHOBEHHS W MpEKpallleHUs TOpeHus (Mokapa), O3HAKOMIICHUE C
o0Opa3liaMd OKCHIOB M OINHKCaHUE HMX CBOWCTB, MONydYeHUE, COOMpPAaHHE, PACIIO3HABAHHE H
U3yueHHe CBOWCTB BOOpoaa (ropeHue), B3ammojeicTBue Bojopona ¢ okcugom meau (1)
(BO3MOXHO HCTIONB30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOIeHHE 00pa3IOB BEIIECTB KOJIHMYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEM pPAacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PAaCTBOPOB C ONPEICIEHHON MaccOBOM J0J€il pacTBOPEHHOTO BELIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpUeM M KajbliieM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMaTEpHAIIOB), MCCIEJOBaHUE OOPA3I[0B HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PAacTBOPAaX KHUCIOT U IeJIoYell, u3ydyeHue
B3aumoieiictBus okcuga meau (1) ¢ pacTBOpoM cepHOM KHCJIOTBI, KHCJIOT C METaUIaMH,
peaKuMii HEUTpaIM3alMH, IOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHUE OJIHOTO
MeTaJljia IPyTuM U3 pacTBOpa COJIM, PELIEHNE SKCIIEpUMEHTANIbHBIX 3a/1a4 1o TeMe «BaxHeilmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI».

Ilepunoanyeckuit 3akoH u Ilepnoanyeckas cucrema xumMu4yeckux djiemenros /1. H.
MenpeneeBa. Ctpoenne aToMOB. XUMH4ecKasi ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBeie TOMBITKA KIAaCCU(PUKALMKN XUMHUYECKUX dJeMeHTOB. lloHsaTtue o rpymmax
CXOIHBIX 3JIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENbHBIE METAIUIbI, TaJOr€Hbl, HHEPTHBIE T'a3bl).
DJIEMEHTHI, KOTOpPBIE 00pa3yoT aM()OTEPHBIC OKCUJIBI M TUIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema xumudyeckux odiaeMmeHtoB JI. WM.
MenneneeBa. Koporkonepuonnas u miauHHONEpHoAHas ¢opmbl Ilepnoandeckoil cHUCTEMBI
xumuueckux snemeHTtoB Jl. M. MenaeneeBa. Ilepuwoasl u rpynmbl. DU3HUECKHN CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJA U IPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB artoMmHbIXx szaep. M3otomsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX dieMeHToB [lepruoaudeckoii CUCTEMBI
. W. MeHnngeneeBa. XapaKTepUCTUKAa XHUMHUYECKOTO JJIEMEHTAa [0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. . Menaeneena.

3aKOHOMEPHOCTU M3MEHEHUS pauyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYINaM U MEPUOIAM.



3nauenue [lepuonnueckoro 3akoHa u [leproguueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB
JUIS1 pa3BUTHS HAYKU U nipakTuku. [{. 1. MenneneeB — yu€HbI U rpa)KJaHUH.

XuMUYecKass  CBS3b. KoBanentnas (monsipHas u HETOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUUECKHX 3JIeMeHTOB. MloHHas CBSA3b.

Crenenp  okucneHusi. OKHCIHUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporeccs
OKHCJICHUS ¥ BOCCTaHOBJICHUA. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHue OoOpa3lOoB BEHIECTB METAIIOB M HEMETAJJIOB, B3aWMOJEWUCTBHE TUAPOKCUAA
MHKa C pacTBOpaMU KUCJIOT U ILEJOoYell, MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOMINX HMPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpeHHE, PEaKINK Pa3I0KEHUs, COSTUHEHU ).

Meosiwcnpeomemnwie céa3u

Peanu3zanust MeXNnpeaMETHBIX CBSI3€H NMPU M3YYEHHH XUMHUH B 8 KJIacCe OCYIIECTBISETCS
Yyepe3 HCIOJIb30BAaHME KaK OOIIUX €CTeCTBEHHO--HAYYHBIX TMOHSTHN, TaK U TOHSATHI,
SIBJISIFOILIMXCS] CHCTEMHBIMM ISl OT/AEIbHBIX IPEAMETOB €CTECTBEHHO--HAY4YHOI'O IIUKJIA.

OO0mme ecTecTBEHHO--HAYyYHbIE TIOHSTHS: HAY4YHBIM (DaKT, TUmoTe3a, TEOpHs, 3aKOH,
aHaIMW3,  CHUHTE3,  Kiaccuukanus, TMepUOJAUYHOCTb,  HaOJIOJEHUE, AKCIIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepusi, aToM, D3JEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKJIHJ], HW30TOIBI,
PaZMOAaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUH 3apsj, BEIIECTBO, TeNO, O0BEM, arperatHoe
COCTOSTHUE BEIEeCTBA, ra3, (U3NYECKUE BEJIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMOC, IUIAHETHI,
3BE3151, CoHIIE.

buonorus: porocunres, apixanue, buocdepa.

leorpadus: armochepa, rtumpochepa, MuHEpadbl, TOPHBIE MOPOJBI, IOJIC3HBIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYeCKasl peaKkus

[lepnonnueckuit 3akoH. Ilepmogmueckas cucrtema XuMmuueckux osnemeHntoB [[. U.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XMMHYECKHX
9JIEMEHTOB TMEPBBIX TPEX MEPHOJOB, Kalus, KaJlblUd M HX COEJAMHEHUH B COOTBETCTBHH C
II0JIO’KEHUEM 3JIEMEHTOB B [leprnoanueckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XUMUYECKOW CBA3M. THIBI KPUCTANIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBa OT TUIA KPUCTAIUIMUECKOM pPEIIETKH U BHJa XHUMHUYECKOM
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jIMYHBIM KjaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanus XuMUYeCKHUX peakluid M0 Pa3IMYHbIM MPU3HAKAM (TI0 YHCIY M COCTaBy
YYaCTBYIOIIMX B PEaKIWH BEMIECTB, MO TEIUIOBOMY 3((eKTy, M0 H3MEHEHHIO CTeTeHEeH
OKHUCJICHHUS XUMUYECKUX AJIEMEHTOB, IO OOpPaTHUMOCTH, MO YYacTHIO KaTajau3aropa). JK30- U
SHAOTEPMHUYECKUE PEAKIINH, TEPMOXHUMHUECKHE YPABHEHHUS.

[lonarue o ckopoctu XxuMuueckoil peakiuu. [Tonarue o6 oOpaTMMBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOTEHHBIX M TE€TEPOTCHHBIX peakuusx. [loHsTtue o
karanu3e. lloHatne o XumMudyeckoM paBHOBecHH. DakTOpbl, BIHSAIOINIMNE HAa CKOPOCThb
XUMHYECKON peaKIMy U TOJI0KEHUE XUMHUYECKOTO PAaBHOBECHS.



OKHUCINTENFHO-BOCCTAHOBUTEIIFHBIE ~ PEAKIUH, OSJIEKTPOHHBIM OajaHC OKHUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BaHUEM METO/Ia SJEKTPOHHOTO OanaHca.

Teopust PAEKTPOIUTUYECKON AUCCOIUALNM. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MeXaHM3M [MCCOLIMALMM BEIIECTB C Pa3IUYHBIMU BHJAMU XHMHUYECKOH CBS3U.
Crenenp aucconnanui. CuiabHbIE U CIA0bIe AIEKTPOIUTHI.

Peakuun moHHoro oOMeHa. YCIIOBHUS MPOTEKaHUS pEaKIii MOHHOrO OOMEHa, MOJHBIE U
COKpallEHHbIE MOHHbIE ypaBHEHHUs peakuui. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJiell B CBETE
NpEJCTaBICHU 00 3JIEKTPONIUTUYECKON aucconuainuy. KadecTBeHHbIE pEaklMd Ha HOHBI.
[TonsiTue o runponuse comneu.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEJIIMU KPUCTAIIMYECKHX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METa/UIOB M HeMeTauioB (rpadura M anMasza), CIOXKHBIX BEIIECTB (XJIOpHIa HATpHUs),
UCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XUMHYECKOW pEaKkLHUHU OT BO3AECHUCTBUS Pa3JIMYHBIX
(akTOpOB, MCCIEAOBAHHE 3JICKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOILECCa JAUCCOLUAINH
KHUCJIOT, IIenoYed U cosel (BO3MOYKHO HCIOJIb30BAaHUE BHJIEO MAaTEpUaIOB), IPOBEICHHE
OTBITOB, WITIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKAHUS peakiuil MOHHOro oOmeHa (oOpa3oBaHHe
ocajika, BbIJENIEHHE Tra3a, oOpa3oBaHHE BOJbl), OMNBITOB, WJUIIOCTPUPYIOLUIMX HPUMEPbI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKUMA (FOpEeHUE, peakUMM pas3iioKEHUs, COEIMHEHUs),
pacno3HaBaHHE HEOPraHWYECKUX BEIIECTB C IMOMOUIbI0 KAUeCTBEHHBIX pPEaKIMil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl 1 UX cOeIMHEHUS

OOmass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHHe M (PU3UUECKHE CBOWCTBAa MPOCTHIX BEIIECTB — TIaJIOTE€HOB.
XUMHYeCKHUEe CBOWCTBA Ha MpUMepe XJopa (B3aUMOJEHCTBHE C MeETallJlaMH, HEMeTallaMH,
menodamu). Xmopoogopoa. ConsiHas —KHCIOTa, XHWMHYECKHE CBOMCTBA, TMOJyYeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJI0pOBOJOPO/Ia HAa OpraHU3M YesloBeKa. BaxxHeine XJ10puisl
U X HaXO0XJE€HUE B IPUPO/IE.

OOmast xapaktepucTtuka 371eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHHe M (QHU3MUECKHEe CBOMCTBA MPOCTHIX BEIECTB —
KHCJIOpO/ia M Cepbl. AJUIOTPONHbIE MOTU(PHUKAIIMHA KUCIOPOJa U Cepbl. XUMUYECKHE CBOWCTBA
cepel. CepoBojopoj, CTpoeHue, (U3MYECKHe W XUMHUYECKHe CBOMCTBA. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi kucioTa, GU3NYECKHEe U XUMUYECKHE CBOMCTBA
(oOme Kak MpeACTaBUTENS Kilacca KHUCIOT W cnenuduyeckue). XUMHUYECKHE pEaKLuH,
JeKalMe B OCHOBE IPOMBIIIJIEHHOIO CHoco0a IMOJIy4eHHs CepHOM KHUCIOThL. IlpuMeHneHue
cepHoit kucioThl. Coi CepHOM KUCIIOTHI, KAaUeCTBEHHAs peakius Ha cyibdar-uoH. HaxoxaeHue
ceppl U e COeAMHEHUH B TMpupoAe. XUMHUYECKOE 3arpsa3HEHHE OKpPYXAloIIeH Cpelibl
COCJIMHEHUSIMH Cepbl (KUCIOTHBIC JTOKIH, 3arpsi3HEHHE BO31yXa U BOJOEMOB), CHOCOOBI €ro
IPEIOTBPALLCHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-Tpymnmbl. OcCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, paclpocTpaHEeHHE B TpHpone, (u3ndeckue u
XUMHUYECKHe cBoicTBa. KpyroBopoT a3ora B mpupojae. AMMHAK, ero GU3NYEeCKUe U XUMHUECKUE
CBOIICTBa, Moxy4eHue u npuMeHeHue. Conu aMMOHHUS, UX (PU3NUECKHEe U XUMUYECKUE CBOMCTBA,
npuMeHeHre. KadecTBeHHas peakuys Ha MOHBI aMMOHHA. A30THasg KUCJIOTa, €€ IOJIy4YeHHE,
¢usznyeckue M XUMHUYECKHE CBOMCTBa (0OLIME Kak NpPeACTaBUTENs Kjacca KHCIOT U
cnenuduueckue). Mcnonp3oBaHne HUTPATOB U COJIEH aMMOHUSI B Ka4eCTBE MHHEpAIbHBIX



ynoOpeHuii. XUMHUECKOE 3arps3HCHUE OKPYIKAIOMIEH Cpeibl COCTMHEHUSIMHU a30Ta (KHUCIOTHBIE
JOKJIA, 3arps3HEHUE BO3AyxXa, MOYBBI M BOoAoéMoB). dochop, ammoTporHbie MoaubUKAIIN
docopa, ¢pusznueckue u xumuueckue cpoiicta. Okcua ¢ocdopa (V) u gochopHas kKucnora,
¢u3nueckne M XUMHUYECKHE CBOMCTBA, mojiydeHue. McmonmpzoBanue ¢(ocdaroB B KauecTBe
MUHEPaIbHBIX yA00PESHHIA.

OOmas xapakrepuctuka 37eMeHTOB [VA-rpymmbel. OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIC CTETICHH OKUCIICHHs. YTJIEepO[, alIOTPONHbIE MOAU(DUKALINY, PacIIPOCTPAaHEHHUE B
npupoje, huzndeckue u XuMU4IecKue cBoicTBa. Ancopouus. KpyroBopot yriaepoaa B mpupo/e.
Oxkcupsl yraepoa, ux (puU3ndecKue U XMMUYECKUE CBOWMCTBA, ACHCTBHE HA KUBbIE OpraHU3MBI,
HOJy4YeHHUE U IMPUMEHEHHEe. DKOJIOTHYeCcKHe MpoOieMbl, CBs3aHHbIE ¢ okcuaoM yriaepona (IV),
TUIOTE3a TI00ATLHOTO TOTEIUICHHS KIMMAaTa, MapHUKOBBIA 3¢ (dekT. YronpHas Kuciaora u eé
CONM, WX (HU3MUECKHME M XUMHUYECKHE CBOWCTBA, IMONlyueHHE W INpuMeHeHune. KadecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonb3oBaHue  KapOoOHATOB B OBITY,  MEAMIIMHE,
HPOMBIIIJICHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHBIE MOHATUS 00 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHHSX YTiepoia
(MeTaH, JTaH, OJTWICH, AaleTWICH, O3TaHOJ], TJHUIEPUH, YKCyCHas Kuciora). IllpupomHsie
UCTOYHUKU YIJIEBOAOPOJOB (Yrojb, MPHUPOAHBIM Tra3, HedTh), HNPOAYKTHI HX MepepaboTKu
(OeH3uH), UX poJib B OBITY U MPOMBINIUIEHHOCTH. [IOHATHE 0 OMOIOTHYECKH Ba)KHBIX BEILECTBAX:
XKHUpax, OelKax, YIJIeBOJaX — M HMX pPOJIM B JKU3HH YeJOBeKa. MaTepHaabHOE €IHHCTBO
OpPTraHUYECKUX U HEOPTAaHMYECKUX COCIHMHEHUI.

Kpemuuii, ero ¢usnyeckue MU XHUMHUYECKHE CBONCTBA, IOJy4€HHE M MPHUMEHEHHE.
Coenuuenus kpemHus B mpupoxae. OOume mnpencrasieHuss o6 oxcune kpemuus (IV) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX HCIIOIB30BaHKE B OBITY, B IPOMBIIIUIEHHOCTH. BaxkHeimme
CTPOUTENFHBIE MaTepHaJIbl: KEepaMHKa, CTEKJIO, IIEMEHT, OeToH, )ene300eToH. IIpobrmembl
0€30MacHOr0 UCTOIb30BaHUS CTPOUTEIBHBIX MATEPUAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3ydeHue 00pa3loB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSIHON KHCIIOTHI, TIPOBEICHHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPHUI-WOHBI W HAONIOJICHHE TPU3HAKOB WX MPOTEKAHMUS, OTBITHI,
oTpaxaromue (U3NYecKue U XMMUYECKHE CBOWCTBA TaJOTEHOB U UX COEIUHEHUH (BO3MOMXKHO
UCIIOJIb30BaHUE BHJEOMATEpUANIOB), O3HAKOMJIEHHE C 0Opas3laMu XJIOPHJOB (TaJOreHU7IOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl W €€ COeAMHEHHSIMH (BO3MOXKHO HCIIOJNb30BaHUE
BHUJIEOMATEpPHAIIOB), HAONIOACHWE mpolecca oOOyriMBaHUS  caxapa TOA  JIEHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI, U3yUeHUE XMMHUYECKUX CBOICTB pa30aBIEHHON CEepHOI
KUCJIOTHI, TIPOBEJICHHE KaueCTBEHHOM peakiuu Ha cysib(aT-uoH M HaONIOJIeHHE NpH3HaKa e
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKUMHU CBOWCTBAMH a30Ta, (ocdopa m MX COeAMHEHHH
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPHAIIOB), 00pas3iaMu a30THBIX M (hOCHOPHBIX yI0OPECHHIH,
nojlyueHue, coOupaHue, pacro3HaBaHUE M M3YyYEHHE CBOWCTB aMMHUaka, MpPOBEICHHE
Ka4eCTBEHHBIX pEaKUMid Ha HOH aMMOHHMS U (ocdar-MOH U H3y4YCHHE TPU3HAKOB HX
NPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEAbIO (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), M3yUEHUE MOJEJeH KPUCTAJUIMYECKHUX PEIIETOK anmMasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TMIPOLIECCOM aJICOPOIMM PAaCTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTA3a, MOIy4YeHUE, COOMpaHHEe, pacllO3HaBaHUE
U M3Y4YCHHE CBOWCTB YTJIEKHCIIOTO Ta3a, MPOBEJCHHE KaYeCTBEHHBIX PEaKIMii Ha KapOOHAT W
CHWJIMKAT-UOHbl MU H3y4YEHUE NPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMIIEHHWE C MPOIyKIUei
CUJIMKATHOW MPOMBIIIJICHHOCTH, PeUIeHHE KCIEePUMEHTANbHBIX 337auy Mo Teme «Baxueiime
HEMETaJTbl U UX COCTUHEHHS.



MeTtaJuibl M X COCAUHEHUS

OOmiass xapakTepUCTHKAa XHUMHUYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHHUU UX
nosioxkenus B [lepuonnueckon cucreme xumudeckux anemeHTos 1. . Menneneesa u crpoeHus
atoMoB. CtpoeHue MeraioB. Meramnuueckass CBsI3b U METaJUIMYECKas KpHUCTAJUIMYecKas
peméTKa. OJEKTPOXUMUYECKUNA psJ HanpsokeHuHM MertamwioB. Dusmyeckue M XUMHUYECKHE
cBoiicTBa MeTayuioB. O01Me crnocoObl MoyyuyeHus: MeTauioB. [IoHsATHE O KOPPO3UH METasIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTajb, YyT'yH, JIOPATIOMUHIMA, OpOH32a) U
WX MIPUMEHEHHE B OBITY U MMPOMBIIIIICHHOCTH.

[[{eounble MeTAILIBL: TTOJIOKEHUE B [lepuonnueckoil cucTeMe XUMUYECKHUX 3JIEMEHTOB /J[.
N. MenneneeBa, CTpOEHHE HUX aTOMOB, HAXOXXJAEHHE B mnpupoje. dusmueckue U XUMHUYECKHUE
cBoOiicTBa (Ha mpuMmepe HaTpus U Kanus). OKCUapl U THAPOKCUIBI HaTpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[emouHO3eMeNbHBIE METAJIBI MAarHuil M KaJlblMil: mnosioxkeHue B Ilepmonnueckoit
cucrteme xumuueckux snemeHToB [I. M. MenneneeBa, cTpoeHHe MX aTOMOB, HAXOXKICHHE B
npuponae. PU3NYECKUEe U XMMHUYECKHE CBOMCTBA MArHMUsS M Kaiblusd. BakHeWIne cOequHEHHS
KaJbIus (OKCUJ, TUAPOKCU, coiin). KECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nosnoxenue B Ilepumonnueckoil cucreme XMMH4Yeckux snemeHToB I, U.
MenpaeneeBa, CTpOEHHE aToOMa, HaxoxJeHue B npupojae. Gusnyeckne U XUMHUYECKUE CBOMCTBA
anmroMuHus. AM(OTEpHBIE CBOWCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUSI.

Keneszo: mnonoxenue B Ilepmonnueckoid cucreme XuMHUeckux i3nemeHTtoB J[. U.
MenzeneeBa, CTpOEHHE aTOMa, HAXOXKJIEHUE B Ipupoje. PU3NUECKUE U XUMUYECKUE CBOMCTBA
xene3a. Oxcuapl, Tuapokeuabl U conm skeneza (1) u sxemesa (I1l), ux cocra, cBoiicTBa n
MOJTyYEHHeE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C OO0pa3l[aMl METajuloB W CIUIaBOB, MX (PU3MUYECKMMH CBONCTBaMH,
U3yueHHE pe3yJIbTaTOB KOPPO3MHM METAJIOB (BO3MOXHO HCIOJb30BAHHE BUAECOMATEPHAJIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUIA KaJbIUs U HATPUsS C BOIOM (BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMaTEpHAJIOB), HCCIIEJJOBAaHME CBOMCTB KECTKOW BOMBI, Mpollecca TOpPEHHUs >Keine3a B
Kucaopone  (BO3MOXKHO  HCIOJBb30BaHHE  BHUICOMATEPHANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIM Ha MOHBI: MarHus, KalbIUs, ATIOMUHUS, IUHKA, xerne3a (I1) u xenesza
(IIT), memu (II), HabOxromeHUe W OMHMCAHUE TMPOIIECCOB OKPAIIMBAHMS MJIAMEHW MOHAMH HATPHA,
KaJusl U Kaibliug (BO3MOXKHO HMCIOJIb30BaHHE BUIEOMATEPHUAIIOB), HCCIEA0BaHNE aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJIFOMUHHUS M THJIPOKCHJIA IMHKA, pEeUIeHHE YKCIEPUMEHTAIbHBIX 3aJa4 0
TeMe «BakHellne MeTauibl ¥ UX COCUHEHUS».

XuMHUs ¥ OKpY:Ka0IIas cpeaa

BemectBa n mMarepuansl B MOBCETHEBHOW JKU3HU 4eloBeKa. bezonacHoe ucnosib30BaHuE
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. [lepBas moMomp Mpu XUMHUYECKUX OXKOrax |
OTpaBJICHUSIX.

XUMUYECKOe 3arps3HeHHE OKpYyKarollel cpelbl (MpeaenbHas TOMyCcTUMasi KOHLIEHTPALUs
Beniects, ganee — [1/IK). Pons xumuu B perieHn# 5K0JIOTHYECKUX mpodem.

Xumuueckuii IKCnepumenm:

n3ydeHre o0pa3ioB MaTepHaioB (CTEKIIO, CIIJIaBbl METAJIJIOB, MOJIUMEPHBIC MAaTEPHAITHI ).

Mesicnpeomemmuwle céazu

Peanuzanus MexXnpeaAMETHBIX CBA3€H MPU U3YYEHUU XMMHUHU B 9 Kjacce OCyIIECTBISETCA
4yepe3 UCIONIb30BaHHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATHW, TakK U TOHSTHH,
ABJISIOLIUXCSI CHCTEMHBIMHU JUISI OT/IE€IbHBIX PEAMETOB €CTECTBEHHO--HAy4YHOTI'O IIUKJIA.



OO0mye ecTecTBCeHHO-HAYYHBIE TIOHATHS: HAydHBIA (DAKT, THIOTE3a, 3aKOH, TECOPHS,
aHaNM3,  CHHTE3,  KiIacCHQUKALWs,  [CPHONUYHOCTh,  HAOIIOJNCHUE,  JKCICPHMEHT,
MO/ICIIMPOBaHKE, U3MEPEHHE, MOJICIb, SIBJICHHE, TAPHUKOBBIN d(P(PEKT, TEXHOIOTUsl, MATCPHAIIBL.

duzuka: MaTepus, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWA, HW3O0TOIbI,
PaJMOaKTHBHOCTD, MOJICKYJa, OJEKTPUYSCKUH 3apsil, NPOBOJAHUKH, IOJYIPOBOJHHKH,
JIMAJIEKTPUKH, (POTORIIEMEHT, BELIECTBO, TENO, 00BbEM, arperaTHoe COCTOSHHME BEIECTBa, Tas,
pacTBOp, PpPacCTBOPUMOCTb, KpPUCTAIMYECKAs pEIIETKA, CIUIaBbl, (DU3MYECKUE BEIUYUHBI,
€IMHUIIBI U3MEPECHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunres, npixanue, Ouocepa, SKOCHCTEMa, MUHEPAIbHBIC YIOOpEHUS,
MHKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE IOPOABI, IIOJE3HbIC
HCKOIAeMBbIE, TOTUIMBO, BOJHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMHHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PpEe3yJIbTaThl OCBOCHHS IPOrpaMMBbl OCHOBHOTO OO0IIEro 0Opa3oBaHUS
JOCTUI'alOTCA B XO/€ 06yquI/m XUMHHU B €IUHCTBE y‘~I€6HOI71 ¥ BOCITHTATEIILHOM ACATCIIBHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCHUMCKMMH  COLMOKYJBTYPHBIMH M  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIME B OOIIECTBE MpaBHJIaMU U HOPMAaMHU TOBEACHUS U
CHOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHUS U COLMAIIN3ALUHN 00yYatOLTIIXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPaXKal0T TOTOBHOCTh OOYYalOIIMUXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALlUM M PACUIMPEHUE OIBITa JESATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOTO BOCTUTAHUS

LIEHHOCTHOTO OTHOLIEHMSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M Hay4YHOMY
HACNIE/IMI0, TIOHUMaHMS 3HAYeHUS XMMHUYECKOH HAayKd B >KU3HM COBPEMEHHOTO OOIIEeCTBa,
CHOCOOHOCTH BIIQJIETh JTIOCTOBEpHOW MH(OPMALUEH O MepeqoBhIX JOCTHKEHHSIX M OTKPBITHUSIX
MHUPOBOI U OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTpOHCTBE
MHpa 1 00II1eCTBa;

2) rpasKAaHCKOr0 BOCIIMTAHUS

OpeACTaBJICHUA O COHHUAJBHBIX HOPMAX MW IIpaBUIIaX MECEKIMYHOCTHBIX OTHOIIIEHUHA B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIETEHTHOCTM B  OOIIECTBEHHO  TIOJIE3HOM,
y4eOHO-HMCCIIeIOBATENbCKOM, TBOPUECKOM M JAPYTrMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATEIbHOCTH NPU BBHIMOJIHEHUH YYeOHBIX, TO3HABATEIBHBIX 3a7ad,
BBIIIOJIHEHUM XMMHUYECKHUX SKCIEPUMEHTOB, CO3JAHUU Y4EOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOILM B TpolLiecce 3TOW yuyeOHOH NesTeTbHOCTH, TOTOBHOCTU
OLICHUBATh cBOE MOBCACHNUC H TIIOCTYIIKH CBOHUX TOBapPIH_lefl C NO3UMIIMU HPABCTBCHHBLIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHUSI MIOCJIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMUS:

MHUpPOBO33PEHUYECKHE  MPEJCTAaBICHHUS O  BELIECTBE W  XMMHUYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH U COCTABJISIIOIIME OCHOBY JUIS
NOHMMaHMUA  CYIIHOCTM HAy4YHOH KapTUHBI MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOAbI, B3aUMOCBS35X YEJIOBEKAa C MPHUPOJHON Cpenoi, 0 poiau
XMMHU B IO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MO3HABATCIBHBIC MOTHBBI, HAIIPABJICHHBIC Ha IIOJIYYCHHC HOBBIX 3HAHUU 110 XHUMHU,
HEOOXOUMBIC Il OOBSCHEHWs HAOIIOAACMBIX TIPOIECCOB U SBIICHUH, MO3HABATEIILHOM,
MH(QOPMALMOHHON M YNTATEIbCKON KyJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON PaOOTHI
C yueOHBIMM TEKCTaMH, CIIPAaBOYHOM JMTEPATYypOM, NOCTYNHBIMU TEXHHYECKHMMHU CPEICTBAMH



UH(GOPMALIMOHHBIX TEXHOJOTHUH;

UHTEpeC K OOYyYEHHUIO M TMO3HAHHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUIO, MPOSKTHOW W UCCIEAOBATEIBCKOM NEATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTU U YPOBHS 00yUYeHUS B JajbHeHIeM;

4) popMupOBaHNSA KYJIBTYPHI 3/10POBb:

OCO3HAaHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHMSI K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIii 00pa3 >KU3HH, OCO3HAHUE IIOCJIEICTBUN U HENPUATUE BPEIHBIX
npuUBbIYEK (YIMOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KYpEHHs), HEOOXOUMOCTH COONIOACHUS

npaBwil 0€30MacCHOCTU IpU OOpalleHHMH C XMMUYECKMMH BEIIECTBAMU B OBITY U peaibHOU
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

HHTEpPEC K MPaKTUYECKOMY HM3Y4YEeHHIO Ipodeccuil U TpyJia pa3iudyHOTo poja, yBaKeHUE K
TPyAy W pe3yibTaTaM TPYJOBOH JAEATENBHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHMS
OPEIMETHBIX 3HAaHUM 1O XMMHUH, OCO3HAHHBIA BHIOOp MHAMBHUIYAJIBHOH TPACKTOPUH
pOJOJDKeHHsT 00pa30BaHUSl C Y4ETOM JIMYHOCTHBIX MHTEPECOB MU CHOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M NOTPEOHOCTEH, ycnemHol npodeccrnoHalbHON NeATeIbHOCTH U
pa3sBUTHSA HEOOXOIUMBIX YMEHUH, FTOTOBHOCTb a/1alITUPOBATHCS B IPO(HECCHOHAIBHON CpeIe;

6) 9K0JIOrHYECKOT0 BOCTIUTAHMS:

9KOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHMKY >KU3HU Ha 3emie,
OCHOBe €€ CYIIECTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3/10pOBOI0 M 0€30MacHOro obpasa XKHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3MUYECKOMY M TICHXHYECKOMY 3JI0POBBIO,
OCO3HaHHUE 1IEHHOCTH COOJIIOICHNS MpaBUil 6€30MacHOTO MOBEAEHUS MPpHU padoTe C BEUleCTBaAMH,
a TaK)Ke B CUTYalUsIX, YIPOXKAIOLINX 3710POBBIO M KHU3HH JHOAEH;

CIIOCOOHOCTH NPHUMEHSATH 3HAHUS, MOJy4YaeMble NMPU H3YYEHHHM XHUMUH, IS DPELIeHUS
3aJa4, CBA3aHHBIX C OKpYXKarollell MPUPOAHOMN cpesloif, Ui MOBBIIIEHUS YPOBHS 3KOJIOTHYECKOH
KYJITYpBI, OCO3HaHMS INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MpoOIeM U MyTed UX pelieHHs
IOCPEACTBOM METOJI0B XMMMH, SKOJIOIMUECKOI0 MBIIUIEHHS, YMEHHUSI PyKOBOJICTBOBAaTLCS UM B
MTO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX pPe3yJbTaTOB BBIICISAIOT 3HAYMMble UId (OPMHUPOBAHUS
MHUPOBO33pEHUST OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOPHs, MPUHIIMI, TUTOTe3a, (akt, cucrema,
MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE HUCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM M3 3THX NPEIMETOB (POPMHUPOBATH NMPECTABICHUE O
[IEJIOCTHOW HAay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yueOHbIe AEWCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYJSTUBHBIE), KOTOpPBIE O0ECTIeYMBAIOT (OPMHPOBAHHUE TOTOBHOCTH K
CaMOCTOATEJIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHHUIO Y4eOHO! 1€ATEIbHOCTH.

Ilo3naBaTenbHbIE YHHUBeEpPcaIbHbIe y4eOHbIE 1eiiCTBUA

Ba3zoBble Jloruyeckue aeiicTBUsA:

YMEHMSI HUCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBILIUIEHUS INpPU OCBOCHMM 3HAHUM:
packpbIBaTh CMBICA XUMHYECKMX TOHATUH (BBLAENAThP MX XapaKTepHble NpPHU3HAKW,
yCTaHaBJIMBaTh B3aUMOCBA3b C JAPYTUMH MOHATUAMH), UCIOIb30BATh HMOHATHUS ISl OOBICHEHUS
OTIENbHBIX (DAaKTOB U SIBIECHUH, BBIOMpAaTh OCHOBAaHMS W KpUTEPUHU Ui KiacCU(UKALUH
XMMHYECKHX BEIECTB U XMMHUYECKHX PEaKLUi, yCTaHABJINBATH IPUUYNHHO-CJIEICTBEHHBIE CBS3H
MEXTy 0OBEKTaMH U3Y4EHUS, CTPOUTH JIOTUIECKHUE PACCYKICHUS (MHIyKTHBHBIC, JIeTyKTHBHEIC,
10 aHAJIOTUH), 1€1aTh BBIBOABI U 3aKJIIOYECHHUS;

yYMEHHE NPUMEHATh B MpoLecce MO3HAHMUS MOHATHUS (IIPEeJMETHblE U METalpeaMETHbBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIIONb3yeMble B XUMHH, IMPEoOpPa30OBBIBATH IIHUPOKO
IPUMEHSEMbIE B XMMHM MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJ 3JIEMEHTA),
XUMHYecKass (GopMyda M YpaBHEHHE XHMMHUYECKOM pEakIMu — IpU peleHUH YydeOHO-



MO3HABATENIbHBIX 3a/ad, C YYETOM OTUX MOJEIbHBIX NPEACTABICHUM BBIABIATH U
XapaKTepI/IBOBaTB CYH_IGCTBGHHI:IG HpI/I3HaKI/I I/I3y‘-IaeMBIX 06’beKTOB — XUMHWUYECCKHUX BCUICCTB U
XUMHUYCCKUX peaKHHfI, BBIABJIIATH O6HII/IG SaKOHOMepHOCTI/I, HpI/ILII/IHHO-CJ'IeI[CTBeHHI)IC CBA3U U
MPOTUBOPEYMS B U3yUaEMbIX MIPOLIECCAX U SIBIICHUSX.

ba3oBble uccienoBareabckue AeMCTBUS .

yYMEHHE HUCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUA, a
TakKe B KauyeCTBE OCHOBBI JUIsi (DOPMHUPOBAHHS THIIOTE3bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYIKICHHIA,

MpUOOpeTeHNe OMbITa MO TMJIAHUPOBAHUIO, OPTraHU3allMd U TMPOBEICHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HA0II0aTh 32 X00M IPOIIecca, CaMOCTOSTENIFHO MMPOTHO3UPOBATH €T0
pe3ynbTar, (HOpMyIUpOBaTH OOOOMICHHS M BBIBOIBI IO PE3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUYET O MPOAETIaHHON padoTe.

PabGora ¢ undopmanueii:

yMEHHE BBIOUPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BHIOB
1 GOpM IpeCTaBICHHSI, TOTyYaeMyI0 M3 pa3HbIX HICTOYHUKOB (HAYyYHO-TIOMYJISIPHAS JINTEPATypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIE MocoOus, pecypcbl HTepHeTa), KpUTHUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALINIO;

yMEHHE IPUMEHATh Pa3TUYHbIE METO/IbI U 3aMPOCHI P MOKUCKe U 0TOOpe HHPOpPMAIH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIMOJTHEHNS YI€OHBIX U TIO3HABATEIBHBIX 33124
OTIPENeIEHHOTO THMA, TPHOOPETEHHWE OIBITa B OOJIACTH HCIONB30BaHHUS WH(OPMAIHOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJIa/IeHHue KYJIbTYypOil aKTUBHOT'O MCIOIB30BaHUS PA3INYHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSITEILHO BBIOMpAaTh ONTUMAIbHYI (HOpMYy TMpeACTaBICHUS
uHGOpMAIIMK W WUTIOCTPUPOBATH pellacMble 3a7aud HECIOKHBIMH CXEMaMH, JuarpaMmMmamu,
npyrumu popmamu rpaduku U UX KOMOMHAIUSMU;

YMEHHE HCIOIb30BaTh W aHAIM3UPOBATH B IpoOlecce Y4eOHOW W HCCIIEIOBATENbCKOM
NeSITeTHHOCTH WH(POPMAIIHIO O BIUSHUY TIPOMBIIIICHHOCTH, CETTLCKOTO X03S1CTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPYKAlOIIel MPUPOJIHOIN Cpebl.

KoMMmyHUKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE NelcTBUS:

YMEHHs 3aJaBaTh BOIMPOCH (B XOoJe auanora u (WIM) JUCKYCCHM) IO CYIIECTBY
oOcyxmaeMoii TeMbl, (OpMyIUpOBaTH CBOM TMPEIUIOKEHUS OTHOCHTEIBHO BBIMOJHEHHS
MpEJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH MOyUYeHHbIE PE3yIbTaThl I03HABATEIHLHON JEATEIbHOCTH B YCTHBIX
U THUCHMEHHBIX TEKCTax; JeNaTh NPE3CHTALUI0 PE3yJIbTaTOB BBIMOTHEHUS XUMHYECKOTO
IKCIIEpUMEHTa (JIa0OpaTOPHOTO OTBITA, JTAOOPATOPHOW pPAOOTHI TO HCCIICOBAHHIO CBOWCTB
BEIIIECTB, YYEOHOTO MPOEKTA);

yMEHHs y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH IMO3HABATEIbHOU U
HCCJICIOBATENILCKON NEATEIHbHOCTH TPU PEHICHUH BO3HHUKAIOMIMX MPOOJIeM Ha OCHOBE y4déTa
OOIMIMX WHTEPECOB M COTJIACOBaHUS MO3MIMK (0OCYKHeHus, oOMEH MHEHHSMH, «MO3TOBBIC
HITYPMBbI», KOOPAUHALIUA COBMECTHBIX JACHCTBUMA, OINpe/ielieHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IPYTHE).

PeryisiTuBHbIe YHUBEpcaJIbHbIE yueOHbIe el CTBHUS:

YMEHHE CAMOCTOSTEILHO OMpPENENsITh 1en NeATeNIbHOCTH, IJIaHUPOBATh, OCYIIECTBIATS,
KOHTPOJIUPOBATh W MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIBHOCTb, BBIOMPATH
HaubOonee H(PQeKTUBHbIE CMOCOOBI pelieHus y4uyeOHBIX W TO3HaBaTeIbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISITh WM KOPPEKTHPOBATh MPEMAJIOKEHHBIM aarOpUTM ACHCTBHIA TPH
BBITIOJTHCHAH 33JaHU ¢ Y4ETOM TOJY4YCHHsS] HOBBIX 3HAHWK 00 HM3ydaeMbIX OOBEKTaX —
BELIECTBAX U PEaKIUAX, OL[ECHUBATh COOTBETCTBHE MOIYYEHHOI'O pe3yJibTaTa 3asBICHHON LIejH,
YMEHHE UCIIOJIb30BaTh U AaHATTU3UPOBATh KOHTEKCTHI, IPe/jIaracMbie B yCIOBUU 3a1aHUN.

HNPEAMETHBIE PE3YJIBTATHBI



B cocraBe mnpeaMETHBIX pe3yJNbTAaTOB IO OCBOCHHUIO 0053aTENBHOTO COAEpIKaHUS,
YCTaHOBJICHHOTO JIaHHOHW (enepanbHOil pabouel mporpaMMOii, BBIIENSAIOT: OCBOCHHBIC

O0yJaloUIMMHUCST Hay4YHbIE 3HAHMS, yMEHHs M CIIOCOOBI JeHCTBUH, crenuduyeckue s
IOpeIMETHON 00sacTH «XUMUS», BHIBl JNEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIpETANNH, TPeOOPa30BAHUIO i IPUMEHEHHIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K xonmy obOydenus B 8 kiacce mpenMeTHBIE pe3yJbTaThl Ha 0a30BOM ypOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSATHUN: aTOM, MOJIEKYJa, XUMUYECKUN
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BEIIEeCTBO, CMeCh (OJHOpOAHAs H
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCUTEIbHAas aTOMHAas M MOJIEKyJsIpHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJIApHAs Macca, MaccoBas [OJii XHUMHUYECKOTro
3JIEMEHTa B COCIMHEHHM, MOJISIPHBIM OOBEM, OKCHJ, KHUCIIOTA, OCHOBAaHUE, COJb,
AIIEKTPOOTPHULIATEIEHOCTD, CTENICHh OKUCIICHUS, XUMHUECKas peaKlus, KIacCU(PUKAIH
peakuuii: peakliuyd COSAMHEHUS, PEaKLIUU Pa3IOKEHUs, peaKluu 3aMeIleHus, peakuu
oOMeHa, 9K30- U SHAOTEPMHUECKHUE peaKli, TEIUIOBOI AP deKT peakuuu, 1apo aToma,
DIIGKTPOHHBIN CIIOM atoma, aToMHas opOuTansb, paanyC aToMa, XUMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIIpHAsl KOBAJEHTHAs CBs3b, MOHHAs CBS3b, MOH, KaTHOH, AHMOH,
pacTBOp, MaccoBasi 0I5 BelllecTBa (MPOLIEHTHAs: KOHIIEHTpAIUs) B paCTBOPE;
WUTFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHYECKUX TMOHATHH M MPUMEHSTH 3TU
MOHSITUS TIPU ONMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

UCIIONIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBlieHUS (OpMyJl BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIU;

ONpe/eNATh BAJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEIWHEHUSX, CTETEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAIJICKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMysiaM, BHJ XUMHYECKOH CBS3U
(KoBaJIeHTHasl U HOHHAs) B HEOPIraHUUECKUX COCTUHEHMSIX;

packpeiBaTh cmbica llepuoanueckoro 3akona [[. M. MenaeneeBa: 1eMOHCTpUPOBATH
NOHMMAaHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX
nojiockeHuss B Ilepumonnyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaIpO;

OMMCHIBATh M XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuonndeckoit cucrteMsl
XUMHUYECKHX JJIEMEHTOB: Pa3IMuaTh MOHATHUS «TJIaBHAas nmoArpynmna (A-rpymnmna)» u
«nobounas mnoarpynna (b-rpynma)», manbie U OOJBIIME TMEPUOABI, COOTHOCHUTH
o0o3HavyeHusi, KOTopbele uMeroTcsi B Tabnuue «llepuoauueckas cucreMa XUMHUYECKUX
anemenToB J[. M. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3aps] sAapa, oOlee YHCIO DJICKTPOHOB H
pacnpeeneHne ux 1o 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIMPOBATh XMMHUYECKUE 3JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XMMUIECCKHE
peakuuu (10 YUCIy U COCTaBy YYaCTBYIOUIMX B PEAKLMU BEIIECTB, MO TEIJIOBOMY
abdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIacCOB, MOATBEp)KJIas  ONHMCAHWE NpPUMEpPaMH  MOJEKYJSPHBIX  ypaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MO>XHOCTH MPOTEKAHUSI XUMHUYECKHUX MPEBPAIICHUI B PA3IMYHBIX YCIOBHSIX;
BBIUUCIISATH OTHOCUTENBHYIO MOJICKYJSIPHYIO i MOJISPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJTF0 XMMUYECKOT0 JIeMEHTa 1o (popMylie COeTUHEHUsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUYETHI 0 YPABHEHNIO XUMHUUECKON PEaKIINH;



MPUMCHATH OCHOBHBIC OICpalun MBICIIUTEIbHON ACATCIIbHOCTH — aHAJIM3 U CHUHTC3,
CpaBHEHHE, 0000IIeHHe, CUCTEMATH3alNI0, KIACCU(PHUKAIINIO, BBIABICHHE MPUYMHHO-
-CJICACTBCHHBIX CBSI3eU — AJI1 U3YyUYCHUA CBOMICTB BCIICCTB U XUMHUUYCCKUX peaKHI/Ifl,
€CTeCTBEHHO-HAyYHbIE  METOABl  [O3HAHWS —  HaONIOJCHWe,  W3MEpEHUe,
MOJICTTUPOBAHUE, SKCIIEPUMEHT (PeasbHBII U MBICIICHHBIN);

CleoBaTh IMpaBWJIaM TOJIb30BAaHUS XUMHUYECKOM TIOCYAOH ©  J1ab0OpaTOPHBIM
o0opysoBaHHEM, a TakXe IMpaBWiIaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIUAMU 110 BBIITOJHCHHIO Ha60paTOpHBIX XUMHYCCKUX OIBITOB IO ITOJYYCHHUIO
U coOupaHWI0 Ta3000pa3HBIX BEHICCTB (BOJOPOJA M KHCJIOPOAA), HMPHUTOTOBJICHHIO
pPacTBOPOB € OMpEeIEHHON MacCOBO JI0JIel paCTBOPEHHOTO BEIIECTBA, IUTAHUPOBATH
U TPOBOAUTH XUMUYECKUE IKCIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB IIEIOYCH U
KHCJIOT C TIOMOIIBIO HHIMKATOPOB (JaKMyc, peHonTanent, METHIOPAHK U APYTHE).

K konny obydenust B 9 Kjacce NpeaMeETHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUI:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX MOHATHUN: XUMUYECKUH IJIEMEHT, aToM,
MOJIEKYyJa, UOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas pEeakius, XUMHYecKas
CBsI3b, TETUIOBOM PPEKT peakiuu, MOJIb, MOJSIPHBIN 00BEM, PacTBOp, AIIEKTPOIIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JTUCCOLMALUs, pEeaklUd HOHHOro oOMeHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIE pPEaKIIHH,
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIE  PEaKIMH,  OKUCIHTENIh,  BOCCTAHOBUTEIb,
OKHCIICHHE W BOCCTaHOBJICHHE, AJUIOTPONUs, aM(OTEpHOCTh, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, HWOHHAs, METAUTMYEeCKas), KPUCTAUTMYECKasl pPemeTKa, KOPPO3Hs
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peaklMu, TMpeAebHO IOMyCTHMAas
koHuentpauus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHSATUH M MPUMEHSTH ITH
TIOHSITHS TTPY ONTUCAHWH BEIIECTB M UX TPEBPAIICHU;

UCTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY Ui COCTaBlIeHHS (OpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKIU;

ONpeNeNiATh BAJICHTHOCTh M CTENEHb OKHCJICHHS XHMHUYECKHX JJEMEHTOB B
COEJIMHEHUSX PA3JIMYHOIO COCTaBa, NPUHAIIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHHH 1o ¢GopMysaM, BHUJ XUMHUYECKOW CBS3U (KOBAJICHTHAsl, HOHHAs,
METaJJI4ecKasi) B HEOPTaHWYECKUX COCAMHEHMSX, 3apsj HOHA [0 XUMHUYECKOU
dbopMmyIie, XapakTep Cpelbl B BOJHBIX PACTBOpPaxX HEOPTaHUYECKUX COCNUHEHUH, THUII
KPHUCTAUTUIECKOHN PEIETKN KOHKPETHOTO BEUIECTBA;

packpeiBaTh cMmbica I[lepuoguueckoro 3akona J[. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHe: ONHCHIBATh M XapaKTepu3oBaTh TabimmuHyto (Gopmy Ilepuoamuaeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3inyaTh MOHITHUS «IJIaBHAs mnoArpymma (A-
rpynna)» u «mobouyHas mnonarpynma (b-rpymma)», manbie u Oonbline TEPUOMBI,
COOTHOCHTb 0003HAU€HUs, KOTOphIE HMEIOTCS B NEPUOIMYECKOil Talmuue, C
YHCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XHMHUYECKUX JJIEMEHTOB (COCTaB U
3apsj sapa, o0lee YnciIo 3JIEKTPOHOB U paclpeielieHHe UX MO 3JIEKTPOHHBIM CII0SM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB DJJIEMEHTOB M HUX
COCIMHEHUH B TpeJesiax MallbIX MEPHOAOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS
UX aTOMOB;



KIIACCU(PUITUPOBATH XUMHUYECKUE IJIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE
peakuuu (IO YUCIY M COCTaBY Y4YaCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIIOBOMY
a¢dekTy, Mo M3MESHEHHUIO CTETICHEH OKUCIICHUSI XUMUYECKUX dJICMCHTOB);
XapaKTepu30oBaTh (OMUCHIBATH) OOIIME W CHEHU(PHUECKHE XUMHUYECKHE CBOHCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MMOATBEPIK/IAsl OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX H
MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINA;

COCTABJIATh YPABHEHHS DJICKTPOIUTHYCCKON TUCCOIMAIIMN KHUCIIOT, IMEJI0Uel U COJIeH,
MOJIHBIC U COKpAIEHHBIC YPAaBHEHHUS PEaKIUil HOHHOTO OOMEHa, YpaBHEHUS PEaKiui,
MOATBEPXKJAOIIUX  CYIIECTBOBAHME TE€HETHMYECKOW CBSI3W MEXKIY BEIIECTBAMU
pa3IMYHBIX KJIACCOB;

pPacKpbhIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA IOCPEICTBOM
COCTaBJICHUS DJICKTPOHHOTO OajaHca 3TUX PEaKIInii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3IMYHBIX yCIOBHSIX;

BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMUYECKOTO 3JIEMEHTA 110 (hOpMyJie COeTUHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 10 YPABHECHUIO XMMUYECKON PEaAKINH;

coOMoIaTh TpaBWiIa TIOJb30BAaHUS XHMHUYECKOW TOCYJAOoM U J1abOpaTOpPHBIM
o0opysoBaHHEM, a TaKKe MpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBIMIOJTHEHHUIO JTa0OPATOPHBIX XUMHUYECKUX OTBITOB IO MOJYYICHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIECKHUCIIOTO Ta3a);

MIPOBOJIUTh PEAKIINHU, TIOJTBEPKAAIONTNE KAYECTBEHHBIN COCTaB PAa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM TYTEM XJOpUI-, OpomMua-, woaua-, kapOoHat-, Qocdar-,
CUJIMKAT-, Cyib(par-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHUS ¥ HWOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX BEILIECTB;
MPUMEHSATh OCHOBHBIE ONEPAIIMM MBICIUTEIbHON JEATEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHME, OO0OOIIEeHHEe, CHUCTEeMATH3AlI0, BBISBICHHE MPUYHMHHO-CIICICTBEHHBIX
CBSI3€M — I M3YyYEHUsI CBOMCTB BEIIECTB M XUMHUYECKHUX PEaKLUW, €CTECTBEHHO-
HAay4YHBICE METOJIbl TO3HAHUS — HAONIOACHWE, W3MEpEeHHe, MOICIUPOBAHNUE,
AKCTICPUMEHT (PeabHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosau4vecTBO 4acoB
Ne HaumeHoBaHue pa3aesioB U DuekTpoHHbIe (U(pPOBbLIE)
n/n TeM MPOrpaMMBbl Bcero Kontpoasurie HpakTieckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoTsbI
Pasnen 1. [lepBonayajibHble XUMHYECKHE TIOHATHS
XumMmusa — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
MPAKTUYECKOH JIEATEITBHOCTH https://m.edsoo.ru/7f41837c¢
YyesoBeKa
19 BemecTBa 1 xummuueckue 15 1 bu6mmoreka [IOK
peakinuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. Baxkneiimne npeicTaBuTe Il HEOPraHNYECKUX BEleCTB
21 Boznyx. Kucnopoa. [lonsitue 5 bubnuoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bomopon. Tlonstue o 8 1 but6mmoreka [{JOK
KHCJIOTaX U COJAX https://m.edsoo.ru/7f41837c¢
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka [{IOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJIACCHI 11 1 1 bu6nmoreka [JOK
HEOPraHUYECKUX COCAMHEHHI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuognueckuii 3axoH u [lepuoguyeckas cucrema xumnueckux 3jaeMeHToB /I. U. Menaeneea. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBUTEIbHbIE peaKIIUN



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

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHYECKHX 351eMeHToB [1. U. 7 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHue
aToma
XHUMHUYECKas CBA3b.
3.2 OKHCIIHTEIBHO- 8 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIBHBIC PEAKIIUN
bu6mmoreka [IOK
Hroro no pasnery 15 https://m.edsi.ru/7f41837c
PezepBHOE Bpems 3 bubamorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KUIACC

Kosn4yecTBOo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uu@poBbIe
Ne n/m P Kontpoabnubie | IlpakTuueckue (witcpp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsl
Pa3nes 1. BemecTBO M XUMH4YeCKHE peaKIMU
11 [ToBTOpeHue u yriayOneHue 3HaHU| 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHIX 4 bubnmnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS TUCCOIUAIIUS. 8 1 1 but6mmoreka [JOK
' XUMHYECKHE PEaKIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTa/iibl M X COCIUHEHUS
51 OO6m1ast XxapakKTepUCTHKAa XUMHYECKUX 4 1 bubmuorexa [JOK
' anemeHTOB VIIA-rpymnmsl. [anoreHs https://m.edsoo.ru/7f41a636
06
22 snewertron VIAcrpynmu, Cepan et ; buGiorera LIOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COCTMHEHUS
23| snexemos VAspynins. Asom gostopunx | 7 ;| bubworexa OK
' PYTHAL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
: JIEMEHTOB -TpyIIIBL. YTII "
. by pod https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSTUHEHUS
Hroro 1o pazneny 25



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

Pa3znea 3. Merajuibl 4 UX COeAMHEHUS

3.1 OO0mre cBOMCTBA METAJLIO 4 bubmorexa LIOK
. W€ CBOIICTBA METAJIIIOB
- https://m.edso0.ru/7f41a636
. but6mmoreka [JOK
3.2 Baknelme MeTaJUIBl M UX COEIUHECHUS 16 https://m.edso00.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
41 Bemme . crtoBe 3 bubnuorexa [JOK
' HHECTRA 1 MATCPHAIIBL B KHSHH HCI0BCKA https://m.edso0.ru/7f41a636
Hroro no pazneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoanuecTBo yacoB Nara DJIeKTPOHHbBIE N (POBbIE
| Tema ypoka Kontposbubie | IpakTuueckue oGpa3soBaTtebHbIe
n/n Bcero H3y4YeHud
padoTbI padoTbI pecypchbl
1 [Ipenmer xumuu. Ponps xumuu B 1 05.09.2023 bu6mmoreka [IOK
KU3HH YesoBeka. Tera u BemecTBa https://m.edsoo.ru/ff0d210c
IlonsiTrie 0 MeTOaX MO3HAHUS B bu6mmoreka [IOK
2 XUMUH L 08.09.2023 https://m.edsoo.ru/ff0d227e
[IpakTuyeckas padora Ne 1
«IIpaBuna paboTsl B 1abopaTopuu U bubnnorexka [JOK
3 1 12.09.2023
npuéMbl 00pAIEHHUS C https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYJOBAHUEM»
YucTele BENIECTBAa U CMECH. bu6nmmoreka [IOK
4 1 15.09.2023
CriocoObI pa3ieieHus: cMeceit https://m.edsoo.ru/ff0d26ca
i H}I))aKTI/I‘-IGCKaSI pa6ovTez Ne 2 , , 19.08.2023 BuGmiorexa [IOK
«raseen e CMCCCI/{ Ha fpHMepe e https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOM COMIN)»
bu6nuoreka [JOK
22.09.202
6 ATOMBI 1 MOTELYTbI 1 09.2023 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 26.09.2023 but6mmoreka [{TOK
(CHMBOJIBI) XAMHYECKUX SJICMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuoreka [JOK
I 1 29.09.2023
8 POCTRIC T CHOMHBIE BEECTRA https://m.edsoo.ru/ff0d2a6c
bu6nmoreka [JOK
A - 1 .10.2023
9 TOMHO-MOJIEKYJISIPHOE YUCHHE 03.10 https://m.edsoo.ru/ff0d2d50
10 3aKOH ITOCTOSIHCTBA COCTaBa 1 06.10.2023 | bubnumoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BeIIeCTB. XUMHUUEcKasi popmMyia.
BaneHTHOCTh aTOMOB XUMHUECKUX

https://m.edsoo.ru/ff0d2eae

JJICMEHTOB
OTHOCHUTEIbHAS aTOMHAsI Macca.
bu6mmorexa [IOK

11 OTHOCUTENbHASI MOJIEKYTISIPHAS 10.10.2023 https://m.edsoo.ru/ff0d323c
Mmacca
MaccoBas 10151 XUMHAYECKOTO bubmuorexa [JOK

12 13.10.2023
3JIEMEHTA B COCAMHCHUH https://m.edsoo.ru/ff0d350c
KoauuectBo BemecrBa. Moib. bu6nuoreka [JOK

13 MousipHast macca 17.10.2023 https://m.edsoo.ru/ff0d5230
duznyecKrue 1 XUMUIECKUE bubmuoreka [JOK

14 20.10.2023
SIBJICHHSI. XMMHUYECKas PEaKIysl https://m.edsoo.ru/ff0d37fa

15 [Ipusnaku u y'CJ'IOBI/Iii [IPOTEKAHUSA 24.10.2023 bub6nmoreka [IOK
XUMHYECKHX PeaKIuit https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUs MacChl BEIIECTB. bubmuoreka [JOK

1 27.10.202

6 XUMHUYECKUE ypaBHCHUS 0.2023 https://m.edsoo.ru/ff0d3b88
Brruncnenust KomudecTBa, Macchl
’ bubnuoreka [JOK

17 BEIIleCTBA 1O ypaBHteHﬂM 07.11.2023 https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHid

18 K;I;: Cgf 1(4:2: TH);?;: qe:;;(j;(eHI/Iﬂ 10112023~ DHomioreka LIOK
peatt ! P ’ - https://m.edso0.ru/ff0d3f34
3aMeleHus, oOMeHa)

M. B. — Y4EHBIH-

s HOMOHOCOBO ; gqem;m 4112003 Bumorexa LIOK
DHIHIIONEAHET. L IbODICHHE 1 o https://m.edso0.ru/ff0d40c4
cUCTeMaTH3alMsl 3HAHUN

20 Kontponbnas padota Nel mo Teme 1711.2023 bubmuoreka [JOK
«BemecTBa M1 XUMHUYECKUE PEAKITHID) https://m.edsoo.ru/ff0d4290

21 Bo3agyx — cmech razoB. Cocrtas 21.11.2023 | Bbubnuoreka [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kucnopon — snemeHT u
npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e

Ouznyeckue 1 XUMHUYECKHE
CBOMCTBA KUCIIOpOJa (peaKkuu

bu6mmoreka [IOK

22 24.11.2023
OKHCIcHHs, Topenue). [lousTre 06 https://m.edsoo.ru/ff0d4614
OKCHJIax
CniocoOsI oTy4eHus: KUCIOPO/a B
bubnmoreka [IOK
2 . 28.11.202
3 1a00paTOPHUN U TIPOMBINUICHHOCTH 8 023 https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoii a3 dexT xumMuyeckon
24 pEaKUnH, IIOHITHE O 1122023 bu6nuoreka [JOK
TEPMOXMMHUYECKOM YPaBHCHUH, https://m.edsoo.ru/ff0d4790
9K30- M YHJAOTEPMHUUYECKUX PEAKIIUIX
TornuBo (HedTh, yroib U METaH).
bubmnorexa [JOK
25 3 0 05.12.2023
ArPASHEHIC BOSLYXA, CTIOCODH Ero https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALECHUS
11 0
26 «ﬁifﬁiﬁai 232?1114: o 08.12.2023 | Promiorexa HOK
Y P . o https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, H3yUeHHUE €0 CBOMCTBY
97 Bonopoa — snemMeHT u npocroe 12.12.2023 bu6mmorexa [IOK
BelecTBo. Haxoxnenue B mpupoze https://m.edsoo.ru/ff0d4dd0
OU3NYECKUE U XUMUIECKHE
bubmuoreka [JOK
28 i Bl 15.12.2023
CROTICTRA BOAOPOAQ. L IPHNMCHEHIC https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
bubmmoreka [JOK
29 [ToHsATHE O KHCIOTAX U COTAX 19.12.2023 https://m.edsoo.ru/ff0d50d2
30 Crioco6bI oJTy4eHUs! BOIOPO/Ia B 99 12,2023 bubnuorexa [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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[IpakTuueckas pad6ora Ne 4 o reme

bu6mmorexa [IOK

31 I1 0 26.12.2023
((OTYHEHIE 1 CODUPANHE https://m.eds00.ru/f0d4f42
BOIOPOJIa, U3YUCHHE €TI0 CBOMCTBY
MousipHbiii 00BEM razoB. 3aKOH bubnnorexka [HJOK
32 ABoranpo 29.12.2023 https://m.edsoo.ru/ff0d542e
33 fj Iqeﬂc?;HiZ; iﬁeehii ;:;1;1:;? 00.01.2023 ~ Dromoreia LIOK
B MY o https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIIECTBA HIIU 00BbEMY
Brruucnenust 00bEMOB ra3oB 1o
bubnmoreka [IOK
4 12.01.202
3 b aBHeHHm.,p CAKIIL Ha OCHO?G 01.2023 https://m.edsoo.ru/ff0d5708
3aKOHA O0BEMHBIX OTHOLIECHUI T'a30B
®Ou3ndecKnue 1 XUMUYECKHIE bu6nmmoreka [IOK
35 16.01.2023
CBOMCTBa BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanui. [loHsTre 00 bubmuoreka [JOK
36 HHIIKATOPaX 19.01.2023 https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens.
37 Hacrimensnie 1 HeHACBIIIEHHBIE 93.01.2023 bu6mmoreka [IOK
pacTBOphl. MaccoBast 1015 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas pa6ora Ne 5 o reme
38 «HpI/IFOT'(.)BJ'IGI:II/Ie paCTB?pOB c ) 96.01.2023 bubnmnorexa [JOK
ornpeaeEHHON MacCOBOH JToJIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponbras padota No2 mo teme 30.01.2023 bubmmoteka [JOK
«Kwucnopoa. Bogopos. Boma» https://m.edsoo0.ru/ff0d6342
OKcuIbl: COCTaB, KiIaccuUKaIus, bu6nmoreka [JOK
0| Gomenxnarypa 02.02.2023 | ins:im.edsoo.ru/ffod664e
41 [TonmyuyeHne 1 XMMHUYECKHE CBOWCTBA 06.02.2023 | bubmmotexa LJOK
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KHCJIOTHBIX, OCHOBHBIX U
aM(OTepHBIX OKCHUIOB

https://m.edsoo.ru/ff0d664e

OcHoOBaHUS: COCTaB, bubmuorexa [JOK
42 .02.202
Kkiaccuukanus, HOMEHKIAaTypa 09.02.2023 https://m.edsoo.ru/ff0d67ca
[TonyuyeHue U1 XUMHUYECKUE CBOUCTBA bub6mmoreka [IOK
43 OCHOBaHHIA 13.02.2023 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukarus, 16.02.2023 bubnmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TonyuyeHne u XuMHUYECKHUE CBOWCTBA bu6mmoreka [IOK
45 KHCIIOT 20.02.2023 https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa,
bubnmoreka [IOK
4 0 23.02.202
° CHOSO b1 IO HEHI, XHNIHCCKHe 3.02.2023 https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTuyeckast padota Ne 6.
47 Pewrenne sxcriepuMeHTANBHBIX 3a/1a4 97.02.2023 bubnnorexka HOK
o TeMe « OCHOBHbBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX COCTMHEHUI
MU HEOPTaHUIECKHIX .03.
R . P https://m.edsoo.ru/00ad9a50
COCTMHCHUI
O060011eHre 1 CUCTeMAaTH3AIHS bubnmnoreka [JOK
49 3HAHHUI 05.03.2023 https://m.edsoo.ru/00ad9cb2
K 0
- : SHTpOJ'IBHaSI pabota Ne3 o Teme 12.08.2003 BuGmorexa LOK
CHOBHLIeulfnaccm HEOPraHUYECKUX .03. https://m.edsoo.ru/00ad9ela
COeIMHEHU N
[TepBbie MOMBITKY KIaCCUPUKAITUU
ol XUMHYECKHX 3JIeMeHTOB. [ToHsTHE 0 15.03.2023 bubmiorexa LIOK

Ipynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[Tepronnueckuii 3aKOH 1
[Tepronnueckas cuctema

bubmmoreka [JOK

52 XUMHYECKHX daemenToB . 1. 19.03.2023 https://m.edsoo.ru/00ada52c
Menneneena
bu6mmorexa [IOK
53 [lepuoapl, rpyniibl, MOArPYIIIBI 22.03.2023 https://m.eds0o.ru/00adas2c
Crpoenue atomMoB. CocTaB aTOMHBIX bubnmoreka [JOK
54 02.04.2023
anep. M3oromsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I04eK
55 aToMOB 37eMeHTOB [leproanueckoit 05.04.2023 bubmiorexa LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Mennaeneera
XapakTepucTuka XMMUYECKOTO
3JIEMEHTA 110 €T0 MOJO0KEHUIO B bubmuoreka [JOK
56 09.04.2023
[Mepuoauyeckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3akoHa
57 JUISL pa3BUTUS HAYKU 1/1 prlKTI/IKI/I. . 12.04.2023 bubnnorexa [JOK
. MenzeneeB — y4&Hblid, neaaror https://m.edsoo.ru/00ada96e
U TPaxaaHuH
DNEeKTPOOTPULIATETLHOCTH AaTOMOB bubnuorexa [JOK
58 XHUMHUYECKUX 3JIEMEHTOB 16.04.2023 https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
59 HNonnas xumudeckast CBsI3b 19.04.2023 httos://m.edsoo.ru/00adac34
KoBasieHTHAas onsipHast XuMHA4YecKast bubanorexa [JOK
60 CBSI3b 23.04.2023 https://m.edsoo.ru/00adaab8
KoBaneHntHas HenosnspHas bubmuorexa [JOK
61 XMMHUYECKas CBA3b 26.04.2023 https://m.edsoo.ru/00adaab9
62 CremneHb OKHCIICHUS 03.05.2023 | bubmumoteka [IOK
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https://m.edso0.ru/00adae28

OKUCIUTEHFHO-BOCCTAHOBUTEIHHBIE bubmuorexa [JOK
63 1 07.05.2023
peaKiuu https://m.edsoo.ru/00adb076
bubnmoreka [IOK
64 OKuCIUTEN U BOCCTAHOBUTEIH 1 14.05.2023 httos://m.eds00.ru/00adb076
65 K(OJHTEZHL:T g aioi? - 22 T; L 1 17.05.2023  Dnomorexa LOK
HUE aToMa. XUMUIeCKast .05.
1P https://m.eds00.ru/00adb486
CBSI3bY
PesepBHblIit ypok. O6001IeHNE 1 bubnmnorexa [JOK
66 cUCTEMATH3AlMs 3HAHUIA ! 21.05.2023 https://m.edsoo.ru/00adb33c
Peseprubiil ypok. O6001eHNE U bubmuorexa [JOK
67 CHCTEMAaTU3aLs 3HAHUI 1 24.05.2023 https://m.edsoo.ru/00ad9cb2
68 Peseprublil ypok. O60011eHIE 1 1 bubmuoreka [JOK
CHUCTEMAaTH3aI¥s 3HAHHH https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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 KUIACC

KoaunuecTBo 4acoB

JJIeKTPOHHBbIE HU(pPOBbIE

Ne Hdara
Tema ypoka Kontpoabneie | IpakTHyeckue 00pa3oBaTesbHbIE
n/n Bcero H3yYeHUS
padoThbI padoThI pecypchl
IIeproarueckuii 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHAYECKHX 31eMeHToB /1. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XII/)IMI/IIICCKI/IX 3JICMEHTOB 1 bubmiorexa IOK

) https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HoMeHKIaTypa bubnmnoreka [JOK

3 1
HEOPTraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Bujpl XUMU4eCKON CBS3W U THIIBI bu6mmoreka [IOK

4 . 1
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel mo teme

5 «IToBTOpenue u yrnyonaeHue 1 1
3HAHUI OCHOBHBIX Pa3JIeNIOB Kypca
8 Kacca»

6 Knaccudukanmss XuMuaeckux 1 bu6nmoreka [JOK
peaKIyii 0 pa3IHYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOU

7 H P 1 bubnmnoreka [JOK

eaknuu. [IoHATHE O TOMOTEHHBIX U
P https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIUIX
[ToHsTHE O XUMUYECKOM

8 aBHOBecun. @aKTOPLI, BIUIIOIINE 1 bubmorexa [JOK
P ' PEL B https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKOM peakiuu
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H IIOJIOKCHUC XMMHNYCCKOI'O

paBHOBECHS
9 OKHCIUTENHHO- bubmuorexa [JOK
BOCCTaHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 3JIEKTPOIUTHYECKOI
10 ﬂncfounauHH?CHHLHHe U cira0bbie bubmiorexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HonHble ypaBHEHUS pEaKIIMiA bubmiorexa IOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHCJIOT U
12 OCHOBaHMI B CBETE MPEACTABICHUIN bu6mmorexa [IOK
00 3JICKTPOIUTHYECKOM https://m.edso0.ru/00add5d8
JIACCOLMAIIAN
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE MpeCTaBIeHU 00 bubmmorexa [OK
" https://m.edsoo.ru/00add8b2
ANEKTPOIATUICCKON TUCCOIMAIIAN
14 [TonsTHE O THAPOIN3E CONEH bubmmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O0001IeHEe U CUCTEMATU3ALMS bu6nmoreka [JOK
3HaHU https://m.edsoo.ru/00addd12
IIpaxTueckas padora Ne 1.
16 <<1£)GHIGHI/IG 3KCl'IpepI/IMeHTaJ'II>HI)IX Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a7a4»
Kontponbnas padota No2 mo teme
17 «ONeKTpoIuTHYECKast bubanorexa [JOK
MHACCOIHANNS. XAMUYECKHUE https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPax»
18 OO61mas xapakTepruCTHKA TaJIOTCHOB. bubmuoreka [JOK



https://m.edsoo.ru/00adcade
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XUMHUYECKUE CBOKCTBA HA IPUMEPE
XJI0pa

https://m.edso0.ru/00addfe2

Xnoposogopon. ConsgHas KHUCIIOTa,

bu6mmoreka [IOK

19 XHMUYECKHE CBOMCTBA, MOIyUYCHUE,
Y https://m.edsoo.ru/00ade104
pUMEHEHNE
I1 e 6ota Ne 2 eMe
o | [pucmseckan pabora o 2 mo ew BuGaorera LIOK
«ITomy4eHre CONSTHOM KHCIIOTHI,
' . https://m.edsoo.ru/00ade348
H3yuyeHUe €€ CBOMUCTB»
B e e
21 xunumeccian peaa, com o Butmiorera LIOK
Pealti, A https://m.edsoo.ru/00ade488
W3 PEareHTOoB JIaH B U30BITKE
99 OO61mas xapaKTepUCTUKA JJIEMEHTOB bubmuoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AIOTponHbIE MOTU(BUKALIUN CEPHI.
Haxoxnenue cepsl u €€ bubnmoreka [IOK
23 .
COEMHEHUI B IPHUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUUYECKUE CBOMCTBA CEPhI
CepoBoa0poO/I, CTPOEHHE,
24 (bﬂinzefmiei X;Il\)/II/I‘{HeI/(I:KI/Ie Bubmmorexa IOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkc cepol. CepHa cloTa
25 | guomecme nxnmece Butmorea LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHNE
XUMUYECKUE PEAKIUH, JISKAITUE B
0
OCHOBE HpOMLIHIJ'I“eHHOFO crocoba BuGmorexa LOK
26 TIOJTYYCHHUSI CEPHON KUCIIOTHI.

XUMUYECKOe 3arps3HeHHe
OKpYXKaroIIel cpeIbl

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

Bruucinenne MmaccoBoil 10N

bubmuorexa [JOK

27 BBIXO/1a MPOIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO61mas xapaKTepuCTHUKA JIEMEHTOB
VA-rpynnesl. A30T,

28 paCpro}/CTpaHeHI/Ie B IIpHUpOJIe bubmiorexa LIOK

’ https://m.edsoo.ru/00adeea6
(u3nuecKre 1 XUMUIECKHE
CBOIICTBa
AmMMuak, ero pusndyeckue u
29 XUMHUYECKHE CBOMCTBA, TOJTYUYCHHE bubmmorexa [TOK
’ https://m.edso00.ru/00adf004
Y IpUMEHEHUE
[Ipaktrueckas padora Ne 3 o Teme
30 <<1E)[0Hy‘IGHI/I€ athHaKa U3yYCHUC Bubmorexa LIOK
. ’ https://m.edso0.ru/00adf180
€ro CBOMCTBY»

31 A3OTHas KUCIOTa, €€ GU3NIECKUE U bub6nuoreka [JOK
XMMHYECKHE CBOICTBA https://m.edso00.ru/00adf306
Hcmonb30BaHre HUTPATOB M COJICH
aMMOHHS B KaUe€CTBE MHHEPAIbHBIX

32 ynoopeHuit. XumMudeckoe ’ bubmiorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIeH cpebl
COCAUHEHHMSIMH a30Ta
®docdhop. Okcun dhochopa (V) u
33 (boc;)o;l))Haﬂ KI/I(JZIJ'I((i))Ta q)q)lfsﬂ(t{ez:xﬂe u bubmmorexa IOK
L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, TIOJydeHUE
Ucnonb3oBanue gocharos B
34 Ka4eCTBE MUHEPAIbHBIX bubanorexka [JOK

yaoOpeHuit. 3arps3HeHne
MIPUPOIHOM cpenbl pochaTamu

https://m.edso0.ru/00adfc20
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Yraepon, pacipocTpaHEHHE B

35 npupoje, pU3NYecKue u Bubmmorexa IOK
IMIECKIE CBOHCTR https://m.edsoo.ru/00adfd9c
Oxcuppl yraepoaa, ux pusnueckue
U XUMUYECKUE CBOKCTBA.
36 DKOJOTUIECKHE TPOOIeMBI bubmuoreia LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIEpO/a
(Iv)
37 VYronbpHas KUCIIOTa U €€ CoNu Bubmorexa HOK
https://m.edso0.ru/00ae006¢
IIpakTuyeckas pabora Ne 4 o Teme
38 "ITosrydyeHune yrieKucioro rasa. bubnmoreka [IOK
KavecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
kapOoHaT-HOH"
[lepBoHauanbHbIe TOHATHUS 00
39 Opl?aHI/I‘IeCKI/IX BelIeCTBaX KakK 0 Bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX yriepoja
40 Kpemuuii u ero coenuneHus bubmorexa LIOK
https://m.edso0.ru/00ae080a
[IpaxTuyeckas padora Ne 5.
a1 Pemrenne sxcniepuMeHTanbHBIX bubnnorexa [JOK
3aj1a4 1o teme «BaxHelmme https://m.edso0.ru/00ae0bf?2
HEMETAIIJIBl U KX COCTUHEHUS
Kontponsnast pabora Ne3 o teme
42 «Bajlgeﬁmne EeMeTanm)I 1 UX Brbmiorexa LIOK
https://m.edsoo.ru/00ae0e18
COCMHEHUS»
43 OO6m1as xapakTepucTuKa bubmuorexa [JOK

XHUMHUYCCKUX DJICMCHTOB —

https://m.edso0.ru/00ae103e
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MeTajuloB. MeTannndeckas CB3b U
MeTaJIn4ecKasi KpUCTaJUINYECKast
pemérka. duznueckue CBOMCTBA
METAJIJIOB

XHUMHUYECKHUE CBOMCTBA METAJLJIOB.

44 DNEKTPOXUMHUECKUN Psijt Bubmiorexa LIOK
5 https://m.edsoo.ru/00ae1156
HaMpsHKEHUN METAJIOB
OO61u1me cnocoObl MOTyYeHHS
MeTajiioB. CIuiaBel. Berauciaenus
45 110 YPaBHEHUSIM XUMHUYECKHX bubnuoreia LIOK
. https://m.edsoo.ru/00ae1156
peaKIuii, eClii OJIUH U3 PEarcHTOB
COJICPXKUT MPUMECH
46 [TonsiTHE 0 KOPPO3UU METAIIIOB bubmiorexa LIOK
https://m.edsoo.ru/00ae1278
bubnmoreka [IOK
47 [lenotmete MeTanIEL https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M TUAPOKCHUIBI HATPUS U bu6nmoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[{enoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJbLUA U MarHui https://m.edso0.ru/00ae15e8
50 Baxkueiimme coe fUHEHNS KaJIbIIHAS bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O00011eHEe U CUCTEMATU3ALMS
3HAHUH
59 JKEcTKOCTE BOABI U CIIOCOOBI €6 bu6nmoreka [JOK
yCTpaHCHUS https://m.edso0.ru/00ae1886
53 [IpakTuyeckas padora Ne 6 o Teme bubnmnorexa [JOK

"YKEcTKOCTh BOABI 1 METOIEI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

54 J— bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [JOK
THIPOKCHA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
>0 HKeneso https://m.edso0.ru/00ae1d86
57 Okcuabl, THAPOKCUABI U COTU bubnmnoreka [JOK
xene3a (II) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3ALIHS
3HAaHUU
[IpaxkTuyeckas padora Ne 7.
59 Pemrenne s3xcriepuMeHTanbHbIX bubnmoreka [IOK
3amay 1o TeMe «Baxneiimue https://m.edsoo.ru/00ae3de8
METaJUIbl U X COSTUHEHUS»
Brruncnenus o ypaBHEHUSAM
XUMHYECKHUX PEAKIUM, €CIIU OAUH
U3 PEareHTOB JIaH B U30BITKE WIIN bubnmnoreka [JOK
60
COJIEPXKUT pUMecH. Berauciienus https://m.edsoo.ru/00ae1750
MAacCOBOM JI0JI BBIXO/a MPOIYKTA
peakiu
61 O06o001ieHne U cucTeMaTu3alus
3HaHUI
Kontponsnast pabora Ne4 o teme
62 «Baxueime MeTamibl U UX
COETUHEHUS»
63 BemecrBa u maTepuaisl B bubnmnorexa [JOK

HOBCC,Z[HGBHOﬁ KHN3HHU YCIIOBCKA

https://m.edso0.ru/00ae3f50
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XUMUYECKOE 3arpsI3HEHUE 1 bubmmoreka [IOK
OKpY’KaroIIel cpeIbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnmnorexka [JOK
9KOJIOTHYECKUX MPpodIIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHE U 1 bub6mmoreka [IOK
CHCTeMAaTH3allMs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001eHIE 1 1 bubmuoreka [JOK
CHCTeMaTH3als 3HaHU https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O6001menue u 1 bu6mmoreka [IOK
CHCTEMATU3ALINS 3HAHUMN https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYEHUKA

e Tab6puensn O. C., OctpoymoB U. I'., CnagkoB C. A. Xumus: 8-i1 kiacc: 6a30BbIi
ypoBeHb. AkinoHepHoe obmectBo «M3narensctBo «lIpocBemenue»

e T['abpuemnsn O. C., Octpoymos U. I'., CnaaxoB C. A. Xumus: 9-i kinacc: 6a30BbIi
ypoBeHb. AkiinoHepHoe obmectBo «M3narenscTBo «IIpocBemenuer»

METOIUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

https://edso0.ru/2023/08/08/himiya-bazovyj-uroven-realizacziya-tre/

A P®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://reshu-ege-oge.com

https://vpr.sdamgia.r

https://uchi.r

https: fipi.r Xm | rint


https://edsoo.ru/2023/08/08/himiya-bazovyj-uroven-realizacziya-tre/
https://reshu-ege-oge.com/
https://vpr.sdamgia.ru/
https://uchi.ru/
https://oge.fipi.ru/os/xmodules/qprint/




		2023-09-25T09:26:22+0400
	00e93fa13a3fb733ee
	Толстикова Е.А.




