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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XuMUH Ha YPOBHE OCHOBHOTO 00I1ero 00pa30BaHuUs COCTaBJIeHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENbHOW MPOTPaMMbl OCHOBHOTO
obmero oOpaszoBanusi, npenctaBieHHbIXx B PI'OC OO0, a Taxke Ha OCHOBE (henepaabHOI
paboueil mporpamMMbl BOCIIUTaHHS M C Y4ETOM KOHLEHIMH TPENoJaBaHusl y4eOHOTO IpeaMera
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuM Aa€T TMPENCTaBIEHHE O IEsAX, oOmeil crparernn OOydeHUs,
BOCIIMTAHUS W Pa3BUTUS OOy4alOMIMXCS CpPEACTBAMH Yy4eOHOTO NpEeAMETa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIepKaHKe, MPEIyCMaTPUBAET PACIPEICICHUE €ro Mo KiaccaM |
CTPYKTYpUpPOBaHHUE IO pa3ziesiaM ¥ TeMaM MPOrpaMMBbl 110 XUMHH, ONPEACISeT KOJTUISCTBEHHbIE
M KAYeCTBEHHBIC XApPAaKTEPUCTHKH COJIEPKAHHUSA, PEKOMEHIYEeMYIO IIOCIIEI0BaTEIbHOCTh
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKA Y4eOHOTO
mporiecca, BO3PacTHBIX OCOOCHHOCTEH 00yJaromuXcs, ONMPeesieT BO3MOKHOCTH MpeaMeTa s
peanu3anyu TpeOOBaHUH K pe3yabTaTaM OCBOCHHS OCHOBHOHM 00Opa3oBaTeIbHOM MPOTrpamMMbl HA
YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMsl, a TAaK)Ke TPEOOBAHMH K pe3ynbTaTaM 00y4eHUs] XUMUN
Ha YpPOBHE IIeNiell W3y4EeHHs1 TpeaMeTa W OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOM
JESTETHHOCTH 00yUYaIOMIEerocs IO OCBOSHUIO YI€OHOTO COJIep KaHusI.

3HaHUe XUMUH CITY)KUT OCHOBOH /151 (GOPMHUPOBAHUS MUPOBO33PECHHUST 00YUarOIIErocs, ero
MIPEJCTAaBICHUI O MaTEPUATEHOM €JMHCTBE MHPA, BAXXHYIO POJIb UTPAIOT POPMHUPYEMbIE XUMHUEH
MIPEJICTAaBIICHHUS O B3aMMOIIPEBPANICHHUSIX YHEPTHU U 00 3BOJIOIMHU BEUIECTB B IPUPOJE, O IYTAX

pereHuss TIOOATBHBIX MPOOJEM yCTOWYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.
N3ydeHne xumMun: CHOCOOCTBYET peajan3alud  BO3MOKHOCTEH JUIS  camMOpa3BUTHUS

u GOpPMHPOBAHMS KYIbTYPhl JUYHOCTH, €€ 00meld M (PyHKIHMOHAIBHOW TPaMOTHOCTH;
BHOCHUT BKJaJ B (OPMHUpPOBAHWE MBIIUICHUS M TBOPUYECKHX CIIOCOOHOCTEH OOy4aromuxcs,
HaBBIKOB HMX  CAaMOCTOSITETIbHOH  Y4eOHOH  JESTeIhbHOCTH,  OKCIIEPHUMEHTAIBHBIX U
UCCIICIOBATEIILCKUX YMEHHM, HEOOXOJAMMBIX KaK B IIOBCCIHEBHOW JKM3HHM, TaKk H B
npo(hecCHOHATBHOW ~ NESITEIbHOCTH, 3HAKOMHUT CO  CHEIM(HUKONH HAYYHOTO MBIILUICHUS,
3aKJIa/IbIBACT OCHOBBI IIEJIOCTHOTO B3IUIAJa HAa EIMHCTBO TPHPOJBI M YEJOBEKa, SBISCTCS
OTBETCTBCHHBIM 3TalloM B (JOPMUPOBAHHUU €CTECTBEHHO--HAYYHOUH IPAMOTHOCTH O0YYarOITHXCS;
CocoOCTBYeT (POPMHPOBAHUIO IEHHOCTHOTO OTHOUICHHS K €CTECTBEHHO-HAYyYHBIM 3HAHUSM, K
MPHUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIA/I B OKOJIOTHUECKOE 00pa30BaHUE 00YUArOIIUXCS.

JlaHHBbIC HampaBiicHUs B OOYYCHHHM XUMHH OOCCIICYMBAIOTCS CIEIU(BUKON COACpIKaHUS
y4eOHOTO TpeaMeTa, KOTOPBIH SBJSCTCS IEAarOrMYecKd aJalTUPOBAHHBIM OTPaKECHHEM
0a30B0Oil HAYKM XMMUU Ha ONPEICIEHHOM dTare e€ pa3BUTH.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUCHTHPOBAH HAa OCBOCHHUE
00yYarOIMMUCS CUCTEMbI TICPBOHAYATIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKOW XUMHUH U
HEKOTOPBIX OTJEIBbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CrtpykTypa coaepaHHUsi IporpaMMbl MO0 XUMHUU CPOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona k e€ m3yueHuro. CoJliep’kaHue CKIIAJbIBACTCAd U3 CHUCTEMbI MOHATHI O XMMHYECKOM
JJIEMEHTE W BEIECTBE W CHCTEMbl MOHITHM O XUMHYECKOW peakiuu. O0e 5TH CUCTEMBI
CTPYKTYPHO OPraHHW30BaHbI M0 MPUHIMITY IMOCJIEIOBATEIILHOTO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUI PA3HOTO YPOBHS:

- ATOMHO--MOJICKYJIAPHOTO YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHUS



- [Tepuonnueckoro 3akona J[. 1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;
- Y4YCHHA O CTPOCHHUHU aTOMa U XUMHUYECKOU CBA3H,

- MPEICTAaBICHUN 00 SIEKTPOJUTHUECKON AUCCOLMAIMH BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS pPacCMATPUBAIOTCSI HAa OCHOBE SMIIMPUYECKU IIOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCS IOCIENOBATEIBHO OT OJHOTO YPOBHS K JpPyromy,
BBIMONHAS (DYHKIUU OOBSICHEHUS M TPOTHO3MPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUsI U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpamMMbl IO XHUMHH CHOCOOCTBYET (DOPMHUPOBAHHIO MPEICTABICHHUS O
XMMUYECKOM COCTAaBIAIOIIEH HAydyHOM KAPTUHBI MHpa B JIOTMKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUSI K HAyYHOMY 3HAaHMIO M METOJaM NO3HaHMsI B Hayke. M3yueHue xumuu
MPOUCXOJUT C TPUBJICUYEHUEM 3HAHMM U3 paHee MW3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «dPusnka. 7 Kiacey.

[Ipyn n3yueHn XUMUU MPOUCXOTUT GOPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HAyKH Kak
00JaCcTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOM NIEeATENIbHOCTH YeIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOU KyJIbTYpbl. 3ajaya y4eOHOTo IpeaMmeTa COCTOUT B (OPMUPOBAHUU
CHUCTEMbl XMMHUYECKHX 3HaHUM — BaXHEWIIMX (PAKTOB, MOHATHUN, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUH, JOCTYNHBIX OO0OOIIEHHH MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHOOIIEHNH K HAyYHBIM METOJIaM TMO3HAHUS MTPU U3yYEHUH BEIIECTB U XMMUYECKUX PEaKIIHii, B
¢bopMHUpOBaHMM ¥ PA3BUTHUM T[I03HABATEIbHBIX YMEHUW M HX MPUMEHEHHMH B Y4eOHO-
M03HABaTEIbHON U yueOHO-HUCCIeI0BATENIbCKON ESTEIbHOCTH, OCBOCHUH MPaBUJl OE3011acCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

IIpy u3ydeHUM XMMHM HAa YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs Ba)KHOE 3HAUCHHE
MpUOOpENH TaKue 1EeH, Kak:

- ¢bopMHupoBaHHE  HMHTEUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
camM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY MPHUHITHIO PpEIIeHHH, CHOCOOHOM
a/IalTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

- HaIpPaBJIEHHOCTh OOYYEeHHs] HAa CHCTEMaTH4ecKoe MpUoOIIeHHe 00yJaroumxes K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  NIEATENIBHOCTH,  HAy4YHBIM  METOJaM  II03HaHUS,
(GhopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

- obOecrieueHUe YCIOBHUM, CIIOCOOCTBYIONIUX TMPUOOPETCHHIO OOYUYaIOIIMMUCS
OMbITa PAa3HOOOPA3HOW JESATEIBHOCTH, TIO3HAHWS W CAMOIIO3HAHUS, KIIOYEBBIX HaBBIKOB
(KJIFOYEBBIX KOMIICTEHIIMIA), WMCIOIIUX YHHUBEPCAIbHOC 3HAYCHHE [UIS Pa3IMYHBIX BHUJIOB
NS TEIbHOCTH,

- (dhopmupoBanue oO11ei (YHKIIMOHATLHOW U €CTECTBEHHO-HAyYHOU IPaMOTHOCTH,
B TOM YHUCJIE YMEHHUH OOBSICHATH U OLICHUBAThH SBJICHUS OKPY>KAIOIEr0 MUPA, UCTIONB3Ys 3HAHUS
U ONBIT, MOJYYECHHbIE MPH H3YYCHUU XUMHUHU, MPUMEHATH WX MNPHU pEUIeHUH MpodiieM B
[IOBCEIHEBHOM JKM3HU U TPYAOBOM JEATEIBHOCTH;

- ¢dopmupoBaHue y OOYYaIOMIMXCS T'YMAaHUCTMUYECKUX OTHOIIECHUM, MOHMMaHHS
LEHHOCTH XUMHUYECKUX 3HAHUU Ul BBIPAOOTKM IKOJIOTMYECKHU 11€J€cO00pa3HOro MOBEACHUS B
ObITY M TpPYIOBOM JEATEIBHOCTH B LENAX COXPAaHEHHs CBOETo 3JI0pPOBbsl U OKpYXaromei
IIPUPOJHON CPEIBL;



- pa3BUTHE MOTHBAIMM K OOYUYEHUIO, CIOCOOHOCTE K CaMOKOHTPOJIO U
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHS OOILICYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPOGHIIS U HAIPABICHHOCTHU JATbHEUIIET0 00yUYCHUSI.

OOmiee 4nCIIO 4acoB, OTBEACHHBIX Ul M3YYCHHS XHMMHUU Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctanisier 136 yacoB: B 8 kinacce — 68 "acoB (2 yaca B Hefelnto), B 9 kiacce — 68
4yacoB (2 yaca B HEJCIIIO).

COJEPKAHUE OBYYEHUA

8 KJIACC IlepBoHauyajibHble XMMHYECKHE MTOHSITHSA

[Ipenmer xumuu. Ponb XMMHUM B JKM3HHM 4Y€JIOBEKAa. XUMHS B CUCTEME HayK. Teima u
BemiecTBa. PU3MYECKHE CBOMCTBA BEHIECTB. ArperatHoe cocrosHue BeniectB. IloHsTue o
METOJIaX MO3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3ienieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE »dJeMEHThl. CHMBOJBI XHUMHUYECKHUX JJIEMEHTOB.
[IpocTeie U coKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUICHHE.

Xumuyeckas Qopmyina. BaneHTHOCTP aTOMOB  XUMHYECKHX 3JE€MEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemlecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTEIbHASI MOJIEKYIIIpHAst
Macca. MaccoBasi A0J1s1 XMMUYECKOTO IEMEHTa B COESMHEHHH.

KomnuectBo BemectBa. Mosb. MousipHass macca. B3anMOCBSI3b KOJIMYECTBA, MAacChl U
qHclia CTPYKTYPHBIX eIMHUIL BeuecTBa. Pacuérsl mo popmyrnaM XMMHUYECKUX COCTUHEHHI.

®uU3NYEeCKMe W XUMHUYECKHUE SBIICHHMS. XHUMHUYECKas peakuuss W €€ NPU3HAKUA. 3aKOH
COXpaHEHHUs Macchl BellecTB. XUMuyeckue ypaBHeHus. Kiaccuduxamnus XUMHYECKUX peakuui
(coenuHeHwMs, pa3IoKeHUS, 3aMeIIeHUsI, OOMEHa).

Xumuueckuit IKcnepumenm: 3HAKOMCTBO C XUMHUYECKOW MOCYIOH, paBUIaMu pabOTHI B
nabopaTopuu U puémMamu oOpamieHus ¢ JJabopaTopHbIM 000PYAOBAHUEM, U3YUCHHE U OTIMCAHHE
(GU3NYEeCKUX CBOMCTB OOpa3slOB HEOPraHMYECKHX BEIIECTB, HAOIIOJCHUE (QH3UUECKUX
(TIaBJIeHUE BOCKA, TasiHUE JIbJIa, PACTHPAHKE caxapa B CTYIKE, KUIICHUE U KOHJICHCAIIUS BOJIbI) U
XAMUYECKUX (TOPEHHE CBEYH, NMPOKaJIMBAHWE MEIHOU IPOBOJIOKH, B3aUMOJICHCTBUE Mella C
KHCJIOTOW) SIBJICHHH, HAONIOJICHHE W ONMCAHHWE TMPU3HAKOB MPOTEKAHMS XMUMUYCCKUX PEaKITHi
(pasnoxeHue caxapa, B3aUMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapusi, pasjioKeHHE
rugpokcuaa meau (1) mpu HarpeBanuu, B3auMOIEHCTBHE Xkele3a ¢ pactBopoM cosn meau (1),
W3yUYEHHE CIIOCOOOB pa3JIeieHUsi CMecel: ¢ TIOMOIIbI0 MarHuTa, (PUIBTPOBAHUE, BHINIAPHUBAHHUE,
JTMCTHILUISIMS, XpoMmarorpadusi, MPOBEJICHHE OYHCTKU IOBApEHHOW COJHM, HAONIOJCHHUE U
ONKCAaHHWE PE3yJIbTATOB IPOBEACHUS OTBITA, HIUTIOCTPUPYIOIICTO 3aKOH COXPAHEHUS MAacChl,
CO3JIaHUE MOJIeJIeH MOJIEKYJI (IapOCTEPIKHEBBIX).

Bakneiiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bo3nyx — cmech rasos. CocrtaB Bo3nmyxa. Kucimopon — 3/€eMEHT M IIPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopona B npupoje, Gpu3ndeckue U XMMUYeCKHe CBOMCTBA (peakluy TOPEHus).
Oxcuppl. [Ipumenenue kuciopoga. CnocoObl MONy4YeHHS KHCIOpoAa B Jabopartopuud U
npoMelIeHHocTH. KpyroBopot kucnopoga B mpupoae. O30H — anjgoTponHas MoauduKaus
KHCIIOpO/a.



TennoBoit 3(p¢dexkT XUMUYECKOH peakiuy, TePMOXMMHYECKHE YpaBHEHHS, HK30- H
SHIOTEPMHUYECKUE peakuH. TOIUIMBO: yrojlb M MeTaH. 3arpsA3HEHUE BO3JyXa, YCHIICHHUE
MapHUKOBOTO 3(dexTa, pa3pyleHre 030HOBOTO CIOS.

Bonopon — oanemeHT M mpoctoe BemiecTBo. HaxokaeHue Bomopoda B IPUPOJIE,
¢u3nUecKre 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CLIOCOOBI MoMydeHust. KucnoThl u comm.

Monsipablii 00bEM ra30B. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoiicTBa Boabl. Boma kak pactBoputens. PactBopel. Hacelmennsie u
HEHaCBILIEHHbIE pacTBOpbl. PacTBopuMOCTh BeliecTB B Bojae. MaccoBasi 10jsl BeElEeCTBA B
pactBope. XumHuueckue cBoiicTBa BoJbl. OcHoBaHMs. Ponb pacTBOpOB B MpPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoAbI B MpuUpoje. 3arpsisHEHHUE NpUpOAHBIX Boja. OXpaHa M OYHCTKA
IIPUPOIHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuil. Oxcupapl. Knaccudukaiuss OKCHIOB:
coyieoOpa3ymolre (OCHOBHBIE, KUCIIOTHBIE, aMpOTEepHBIC) U HecosieoOpasytonne. Homenknarypa
oKkcu10B. PU3NUEcKre U XMMHUECKHE CBOMCTBa OKCcUI0B. [loyuenue okcuios.

OcHoBanus. Knaccudukanuss ocHOBaHUWI: IIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanmil. ®Pu3nueckue M XMMHUYECKHME CBOMCTBa OCHOBaHMU. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnot. Homenkiarypa kucinoT. @usndeckue U XUMHYECKHE
cBoiicTBa kuciot. P aktuBHoctu metamuioB H. H. bekerosa. [losrydenue Kucior.

Comu. Homenkiarypa cosieil. @u3ndeckrne U XMMUYEeCKUE CBOMCTBA COJIEH.
[Tonydyenue coiei.
I'enetnueckas cBsA3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUH.

Xumuueckuii IKcnepumenm:. KadeCTBEHHOE OIPEICIICHUE COJCpKaHUS KHUCIOpoaa B
BO3/IyX€, MOJIydeHHEe, COOMpaHue, pacrio3HaBaHUE U U3yUYE€HHUE CBOMCTB KUCIIOPO1a, HAOIIOCHUE
B3aMMOJICHCTBHUS BEIIECTB C KHCJIOPOJOM U YCIOBUS BO3HUKHOBEHUS U MPEKPAIICHUS TOPECHHS
(mo>kapa), O3HAKOMJICHHE ¢ oOpa3llaMH OKCHJIOB W OIMCAHHE WX CBOWCTB, IIOJIYYCHHE,
cobupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOMCTB BOAOpoJa (TOpPEHHE), B3aUMOJCHCTBHE
Bojiopona ¢ okcugoMm meau (Il) (Bo3aMOKHO HCIONB30BaHHWE BHACOMATEPUAIOB), HAOIIOACHUE
00pa3IoB BEMIECTB KOJIMYECTBOM 1 MOJIb, HCCAEAOBaHNE 0COOCHHOCTEH PACTBOPEHMS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, TIPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHOW MacCOBOW JIOJICH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBHE BOABI C MeTaulaMu (HATPUEM U KaJbIIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHCOMATEPHAIOB), HCCIEAOBAaHUE OOPa3lOB HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHHME W3MCHEHHS OKPACKH HHIUKATOPOB B PacTBOpax
KHUCTIOT U LIENOYei, n3ydeHue B3aumoieiicTBus okcuna meau (1) ¢ pactBopom cepHOil KUCTOTHI,
KHCIIOT C MeTaJylaMH, peakUuuil HeWTpanu3aluu, MOoJIydeHHe HEePaCTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOTO MeTajla APYrUM U3 pacTBOpa COJM, PEUICHHE SKCIEPUMEHTATIbHBIX 3a1a4
o Teme «BakHe#me Kiacchl HEOPraHUYECKUX COSAMHEHUNY.

IMepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. WU.
MenaeneeBa. CTpoenue aToMoB. XumMnueckas cBsizb. OKUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKH KJIACCU(DUKALUN XUMHUECKUX dIIeMeHTOB. [IoHsATHE 0 TPyIax CXOHbBIX
JJIEMEHTOB (IIENIOYHbIE U MIENIOYHO3EMEJIbHBIE METaJIbl, TajloreHbl, WHEPTHHIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[Mepuoauueckwnii 3axoH. [leproauueckas cucTeMa XUMUYECKHX dIIEMEHTOB /.

H. Menpeneesa. KopoTtkonepuoanas u JUIMHHONIEPUOAHAS bopmbl
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Ilepnoanueckoit cucreMsl xumudeckux vieMeHToB JI. M. MenneneeBa. Ilepuonsl U rpymisl.
OU3NYECKUI CMBICI IOPAIKOBOrO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI AIEMEHTA.

Crpoenne artomoB. CocraB aToMHbIX saep. M3ortombl. Oisekrponsl. CTpoeHue
AIIEKTPOHHBIX 000JI04€K aTOMOB NepBbIX 20 XUMHUYECKUX 31eMeHTOB [leproandeckoit cuctembl
. WN. MenngeneeBa. XapakTEpUCTUKAa XUMHUYECKOTO OJJIEMEHTA [0 €ro IMOJIOKEHHUI B
IIepnognueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTU M3MEHEHHUS paJnyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB 110 rpynnam U Mepuoiam.

3nauenue Ilepuoauueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XUMUYECKUX SJIEMEHTOB
JUIsl pa3BUTHA HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumunyeckas CBSI3b. KoBanenrtnas (nonsipHas u HENOJIIPHAsL) CBSI3b.
DNEeKTPOOTPULIATENIBHOCTh XUMUYECKHX 3JIeMEHTOB. MIoHHas! CBS3b.

CTGHGHL OKHUCJICHUI. OKI/ICJ'II/ITGJ'II)HO--BOCCTaHOBI/ITeJ'II)HI)Ie pCaKHI/II/I.
[Tporeccrr okuciIeHns 1 BOCCTaHOBIEHU. OKHUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:. W3ydeHUE 0Opa3llOB BEUIECTB METANIOB M HEMETAILIOB,
B3aMMOJICICTBHE THIPOKCHJIA LIUHKA C PACTBOPAMM KHCJIOT U IIEJIOYEH, NPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX peaklUuil (ropeHue, peakiuu
pa3oKEeHUs, COCTMHECHHS ).

Meostcnpeomemmnnie ceasu

Peanu3anust MeXIIpeAMETHBIX CBSI3€l NPU M3YYEHUN XUMHUHU B 8 KJIACCE OCYILECTBIISIETCS
yepe3 MHCMOJb30BaHME Kak OOIIMX ECTECTBEHHO--HAYUHBIX [MOHATUH, TaK U TOHSITHH,
SIBJISIFOLLUXCSI CACTEMHBIMU JJIs1 OTACIIBHBIX IPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OOmue ecrecTBEHHO--HAay4yHble TOHATHS: Hay4yHbIM (akT, TuUmoTe3a, Teopus, 3aKOH,
aHaJIu3, CUHTE3, KJIacCU(pUKAIUs, IePUOAUYHOCTD, HAOMIOACHHE, SIKCIIEPUMEHT, MOIETUPOBaHUE,
U3MepeHue, MOJIEIb, SIBJICHHUE.

®uzuka: Marepusi, aroM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUJ, H30TOIbI,
PaZMOaKTUBHOCTh, MOJIEKYNA, SJIEKTPUUECKUN 3apsiji, BEIIECTBO, TeJO0, 00bEM, arperaTHoOe
COCTOSIHUE BEIlleCTBa, ra3, (U3NYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUs, KOCMOC, IJIaHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadusi: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJIbI, IOJIE3HbIE
HCKOIaeMblI€, TOILIMNBO, BOJHBIE PECYPCHI.

9 KJIACC BemecTBo 1 XUMHYECKAsl peaKkIust

Ilepuomuueckuit 3akoH. llepuoamdeckass cucremMa XuMu4yeckux osnemeHTtoB J[. U.
MenneneeBa. CTtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHMHM CBOWCTB XHMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kajaus, KaJbLMS M HUX COCAMHEHUNA B COOTBETCTBUHU C
MOJIOKEHUEM 2JIEMEHTOB B [leproanueckoit cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BellecTBa: BUIbl XMMHUUYECKOW CBSI3U. THUIBI KPUCTAUNIMUECKHX PEMIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKHX BEIIeCTB. XHUMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCAILIMXCSA K Pa3JIMYHBIM KJIAaCCaM HEOPraHWYECKUX COCIMHEHUH, Te€HEeTUYecKas
CBSI3b HEOPraHUYECKUX BEILIECTB.



Knaccugukanus XUMHYECKUX PEeaKUUi MO pa3IUYHBIM MpHU3HAKaM (110 YUCITYy M COCTaBy
yYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY J(PQEKTy, MO H3MEHEHHIO CTeTeHeil
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, 10 YYacTHIO KaTaiu3aTropa). JK30- U
SHIO0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsiTue o ckopocTn XUMHUYeckoW peakuuu. IloHsTHE 00 00OpaTHMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TEeTepOreHHBIX peakuusax. llonsTue o
karanuze. IlonsTe o XxumuuyeckoM paBHOBecHH. DaxkTOphl, BIUSIOLIME HA CKOPOCTh
XMMHMUYECKON pEeaKlMU U MOJIOKEHNE XUMUYECKOTO paBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, AJIEKTPOHHBIA OajaHC OKHCIUTENIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBlieHUE YPaBHEHUH OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKmuii ¢ UCIOJIb30BaHIUEM METOA IEKTPOHHOTO OanaHca.

Teopust >neKTPOIUTHUECKON AUCCOLMALMH. DJIEKTPOJIUTHl U HEIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MexXaHM3M JAMCCOLMAllMM BELECTB C pa3IMYHBIMU BUJAMH XUMHUYECKOW CBS3M.
Crenens aucconyanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. YcioBUs NPOTEKaHUs] peaklUii MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBbIE ypaBHEHHUs peakuuil. CBONCTBa KHMCIOT, OCHOBAHUN U COJIEH B CBETE
Mpe/CTaBlIeHU 00 DSJIEKTPOJUTHUECKON auccouuanuu. KauecTBeHHbIE peaklMM Ha HWOHBIL.
[TonsiTuEe 0 THAPOIU3E COJICH.

Xumuueckuit IKcnepumenm:. O3HAKOMIICHHE C MOJEISIMH KPUCTATMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJJIOB U HEMETAJUIOB (rpaduTa M aiMasa), CJIOXKHBIX BELECTB
(xmopuma HATpHs), WCCIEAOBAaHHE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW pEeakIuu OT
BO3JICHCTBUSL Pa3NUYHBIX (PAaKTOPOB, MCCIEIOBAHUE BJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB,
mporecca JAUCCOLMAIMM  KHUCIOT, INeno4ed U coied (BO3MOXKHO MCIOJB30BaHME BUEO
MaTepUalioB), TMPOBEJEHHUE OIBITOB, WUIIOCTPUPYIOUIMX MPHU3HAKK IPOTEKaHMWs pPeaKLui
HOHHOTO oOMeHa (oOpa3oBaHME OCaJKa, BBIJIEICHUE Tasza, oOpa30BaHWE BOJIBI), OIIBITOB,
WUTIOCTPUPYIOIUX IPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN (FOpEeHUe, peakluu
pa3oXKEeHUs, COEAMHEHMs), PACHO3HABAHME HEOPraHMYECKMX BEIIECTB C  IOMOIIbIO
KayeCTBEHHBIX PEAKIIUHA HA MOHBI, pEILICHUE FKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl U X coeUHEHUS

OOmiast xapakTepucTHKa TrajgoreHoB. OCOOEHHOCTH CTPOCHMsI AaTOMOB, XapaKTepHbIE
creneHd okucieHus. CTpoeHune M (pu3Myeckue CBOMCTBA IMPOCTHIX BEIIECTB — TaJOTE€HOB.
XUMHUECKUE CBOICTBA Ha IpuUMepe XJIopa (B3aMMOJECWCTBUE € MeTallaMM, HEeMeTaJlUlaMHu,
menouamu).  XnopoBojgopos. CoisiHas KUCIOTa, XMMHUYECKME CBOMCTBA, IOJIy4EHHE,
npuMeHeHue. JlelicTBue XJ10pa U XJIOPOBOJAOPOA HAa OPraHu3M 4ejoBeka. BaxkHelme Xxiopuiabt
U X HaXOXJEHUE B PUPOJIE.

OO6mas xapakrtepuctuka 371eMeHTOB VIA-rpynmbl. OcCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHue U (U3NYECKHUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOpO/Ia U Ccepbl. AJIJIOTPOINHbIE MOAU(UKAIIMKN KHCIOPOAAa U Cepbl. XUMHUYECKHE CBONCTBA
cepbl. CepoBOOpOA, CTpoeHHE, (U3MUECKHEe M XUMHUYECKHe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKcHUIoB. CepHas KucioTa, (pU3MUecKue W XUMHUYECKHE CBOICTBa
(oOmme Kak TpeACTaBUTENs Kilacca KHUCIOT U crhenuduueckue). XHUMHUYECKHE pPeakilni,
JeXKalue B OCHOBE MPOMBIIIIEHHOTO CMoco0a MOMydeHUsi CepHOW KUCIOThL. [IpuMeHeHue
cepHO# kucaoTel. Conu cepHON KHCIOTHI, KaueCTBEHHAs peakius Ha cynbdar-noH. Haxoxnenue
ceppl U €€ COEIMHEHMA B TMpuUpoje. XUMHUYECKOE 3arpsA3HEHUE OKpYXKalouehd Cpebl



COCIIMHEHUSIMH Cepbl (KUCIOTHBIC NOXKIH, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CHOCOOBI €ro
MPEJOTBPAILCHHS.

OOmast xapaktepuctuka 35eMeHTOB VA-rpynmbl. OcoO€HHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, paclpocTpaHeHHEe B Npupoae, (QHU3HMUECKUE U
XUMUYecKre cBoicTBa. KpyroBopoT a3ora B npupojie. AMMHUAK, ero (pru3ndeckne U XUMHYECKHE
CBOMCTBA, MOTyueHHe 1 npuMenenue. Coau aMMOHUS, UX (PU3HMUECKUE U XUMUYECKUE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THas KHCJIOTa, €€ IOJIydeHHE,
¢u3nveckue M XMMHUYECKHE CBOHCTBa (0OIIME KakK MpPEIACTaBUTENsA Kilacca KHCIOT M
cneuupuyeckue). lMcnonp3oBaHWe HHUTPATOB M COJICH aMMOHHMS B KadeCTBE MHHEPAIbHBIX
ynoOpeHuii. XMMUYECKOe 3arpsi3HEHUE OKPYKAIOMIEH Cpebl COSAMHCHUSIMHU a30Ta (KUCIOTHBIE
JOX/IW, 3arps3HEHUE BO3/yXa, MOYBBI M BOJMOEMOB). Docdop, amnoTpomHbie MOIUPHUKAIAN
¢docdopa, puznueckue u xumuueckue coiictsa. Okeun pochopa (V) u pochopnas kuciora,
¢u3nveckne M XUMHYECKHE CBOWCTBA, moiydeHue. McmompzoBanme ¢(ocdaroB B KauecTBe
MUHEPaAJIbHBIX YIOOpEHUH.

OOmiass xapakrepucTuka 31eMeHTOB |VA-rpynnbl. OcoO€HHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHbIE CTENIEHH OKUCIIEHHs. YTIEepO]], auIOTPOIHbIE MOAN(UKAIIIH, PACIPOCTPAHEHUE B
npupoje, GU3NUECKUue U XUMUYECKHe CBOHCTBA. AncopOuus. KpyroBopoT yriepoaa B mpupoe.
Oxcunsl yriaepona, ux GU3NIEeCKue ¥ XUMHUECKHE CBOIMCTBA, ACHCTBUE HA YKUBBIE OPTraHU3MBI,
MOJIydYeHHE U TPUMEHEHHe. JKOJOrHYecKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
THIOTe3a TII00aThHOTO TIOTETUICHHS KJIMMaTa, MApHUKOBBIA APQeKT. YTonbHas KHUCIOTa U €€
CONMM, WX (U3MYECKHE M XWMHUYECKHE CBOWCTBA, TMOydeHHWE W TNpHMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-uMoHBI.  Mcmonb3oBaHue — KapOOHAaTOB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35HUCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCOUHEHHSX yIiepoja
(MetaH, 9TaH, JTWJIEH, AaleTWJIEH, ATAaHOJ], TJIHLEPUH, YKcycHass Kkuciorta). IIpupoansie
HMCTOYHUKHU YIJIEBOJAOPOJOB (Yrojib, MPUPOJHBIA Ta3, He(PTh), MPOAYKTHI HX TMepepabOTKH
(6eH3uH), UX POJIb B OBITY U MIPOMBITIUIEHHOCTH. [ToHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, OeNkax, yrieBojJax — M HUX POJM B JKU3HM 4YeloBeka. MarepuaabHOE €IMHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MOJY4Y€HHE M TPUMEHEHHE.
Coemunenus kpemHuss B mnpupoje. OOmme mnpencraBieHus o0 oxcuae kpemuus (1V) wu
KpeMHUueBoil kucnote. CUIMKaThl, UX UCIOJIb30BaHUE B OBITY, B IPOMBIILIICHHOCTH. BaxHeiiue
CTPOUTENIbHbIE MaTepHallbl: KepaMuKa, CTEeKJIO, IIeMEeHT, OeToH, xene300eToH. IIpoGiemsr
0€30MMacHOTO UCTOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm: U3ydeHHE OOpa3LOB HEOPraHUMYECKHX BEIIECTB, CBOMCTB
COJITHOM KHCIJIOTBI, NPOBEJCHHE KAauEeCTBEHHBIX PEAKIMHA Ha XJIOPHJ-UOHBI M HaOIIOAECHUE
IIPU3HAKOB MX MPOTEKAaHUs, OMbITHI, OTpaxarolue (U3NYECKUe M XUMUYECKHE CBOWCTBA
rajlor€HOB U UX COEAMHEHHH (BO3MOYKHO HCIOJIb30BAHHE BHUJEOMATEPHATIOB), O3HAKOMJICHHE C
oOpa3uaMu XJIOpHUJIOB (TaJOr€HUI0B), O3HAKOMJIEHHE C 00pas3lamMH cepbl U €€ COEIUHEHUSMHU
(BO3MOXXHO HCHOJIB30BaHUE BHJEOMATEpHANIOB), HAOIIOAEHUE Ipoliecca OOYyrJIMBaHUS caxapa
o JEUCTBHEM KOHUEHTPUPOBAHHON CEPHOM KHUCIIOTBI, HM3Yy4YE€HHUE XUMHYECKHX CBOMCTB
pa30aBIeHHON CEpHOM KHUCJIOTHI, MPOBEACHUE KAueCTBEHHOM peakIuu Ha Cylb(aTHOH U
HaOJro/leHue TpU3HaKa e€ MpOTeKaHWs, O3HAKOMJIEHHE ¢ (M3MYECKHMHU CBOMCTBaMHU a30Ta,
¢dochopa u ux coeauHeHUH (BO3MOXKHO HCHOJB30BAHHWE BHJCOMATEPUANIOB), OOpa3LaMH
a30THBIX U (ocopHBIX yHnoOpeHuil, momyyeHue, coOupaHue, paclo3HABaHHE U H3ydeHHE
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CBOMCTB aMMMaKa, MPOBEJCHUE KAa4YeCTBEHHBIX peaklnii Ha MOH aMMOHHS U (ocdar-uoH U
HW3yYECHUE NPU3HAKOB MX MPOTEKAHUs, B3AUMOJACHCTBUE KOHUIEHTPUPOBAHHON a30THOM KUCIIOTBI
C MebIo (BO3MOXKHO HCIOJIB30BAHUE BUJIEOMATEPUAIIOB), U3YYEHHE MOJICICH KPUCTAITMYECKUX
pemérok anMasa, rpaduta, GyuiepeHa, 03HaKOMJICHHUE C TTPOLIECCOM aACcOpPOIUU pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YINIEM U YCTPONCTBOM IMPOTHBOTA3a, IMOJIyd€HHE, coOupaHue,
pacro3HaBaHUE U U3y4EHHE CBOMCTB YIJIEKHCIIOrO ra3a, MPOBEICHUE KaUYEeCTBEHHBIX PEaKIUi Ha
KapOOHAT W CHJIMKAT-HOHBI M W3YYCHHWE MPU3HAKOB WX TNPOTCKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHJIMKATHON IPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TeMe
«BaxxHenmue HeMeTauIbl U UX COCIUHEHHUS.

MeTaJiibl M X COEIMHEHUS

OO0mast xapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METaUIOB Ha OCHOBaHUU HX
noJjiocxkeHud B [lepuoanyeckoi cucreme xuMudeckux 3neMeHToB . M. MenzeneeBa u cTpoeHust
atomMoB. CTpo€HHME METAIOB. MeTaliMdyeckass CBsI3b W MeETaJUIMYecKash KpUCTaUIMuecKast
pemeéTka. DJIEKTPOXUMUYECKUN PsIi HAMPSOKEHUM MeTawioB. DU3HUECKHE U XUMUYECKHE
cBoiicTBa MeTauioB. O0mMe crnocoObl MOMy4eHHs MeTaoB. [IoHSITHE O KOPpPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M POMBIIILIEHHOCTH.

[IlenouHble METAIIBI: MOJIOKEHUE B [lepnoandeckoil cucteMe XUMUYECKUX JIeMEHTOB [l.
N. MenneneeBa, cTpoeHHE WX aTOMOB, HaxokJaeHWE B mpupoje. Dusnyeckne m XUMHYESCKUE
cBOMcTBa (Ha puMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUA U Kanus. [Ipumenenmne
IIETOYHBIX METAJUIOB M UX COCTMHECHHM.

[[leroyHO3EMENBHBIE METAJUIBI MarHuil W Kajbluid: mojoxkeHue B Ilepuoamueckoit
cucteMe xumMudeckux sneMeHTtoB J[. M. MenaeneeBa, cTpoeHME MX aTOMOB, HaXOXICHHUE B
npupoje. dusnyeckue U1 XMMHUYECKHE CBOMCTBA MarHus M Kaublysl. BakHeiline coennHEHHs
KaJbIus (OKCUI, TUAPOKCHI, coJin). JKECTKOCTh BOJBI U CITOCOOKI €€ YCTpaHECHHUSI.

Amomunnii: nonoxenue B Ilepuomuueckoil cucrteme xumuueckux snemeHtoB [l .
MenneneeBa, CTpOCHUE aTOMa, HaXOXJeHUE B mpupojse. Ouznueckue 1 XMMUUYECKUE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCUA U THJIPOKCH/IA AITFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuogmyeckoil cucreme xumuueckux osiaementoB /[l .
MenaeneeBa, CTpOEHUE aTOMa, HaX0XJACHHE B npupojie. Pu3ndeckue U XMMHUYECKHUE CBOICTBA
xkene3a. Okcuabl, ruapokcuasl u comm keneza (1) m xemeza (Ill), ux cocraB, cBoiicTBa M
noJtyueHue. Xumuueckuil IKCnepumenm:. 03HaKOMIJIEHHE ¢ 00pa3liaMy METaJJIOB U CILJIaBOB, X
(bu3nuecKuMU CBOMCTBaMHM, H3y4CHHE pPE3YJIbTaTOB KOPPO3UHU METAJUIOB  (BO3MOXKHO
WCII0JIb30BaHKE BUIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOICHCTBUS OKCUAA KaJbIUsl U HATPHS
C BOJOH (BO3MOKHO MCHOJIb30BaHUE BUEOMATEPHUAIOB), UCCIEIOBAHUE CBOMCTB JKECTKOM BOJIBI,
mpolecca TOpeHHUs jKele3a B KHCIopojae (BO3MOXKHO HCIIOJIB30BAHHME BHIEOMATEPUATIOB),
MIPU3HAKOB NMPOTEKAHUS KAYECTBEHHBIX PEAKIMI HA UOHBI: MarHus, KaJblMsl, AIFOMUHUSA, LINHKA,
xenesa (1) u xemeza (I11), mequ (Il), HaOmroneHUE W OMUCaHUE MPOIIECCOB OKpAIIMBAHUS
IJIAMEHH MOHAMU HATpHsl, Kalus W KaibIMs (BO3MOKHO HCIIOJIb30BaHHE BHIEOMATEpUATIOB),
uccienoBaHue aM(pOTEPHBIX CBOWCTB THIPOKCHA AFOMUHHS U THAPOKCUAA LIMHKA, PEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «BaxHelne MeTamibl U UX COSAUHEHUS».

Mescnpeomemmnuie ceasu

Peanuzaius MeXInpeAMETHBIX CBSI3€d MPU M3YYEHUU XUMHUU B 9 Kiacce OCyIIEeCTBISIETCS
Yyepes UCIOJIb30BaHUe KaK OOIINX €CTeCTBEHHO-HAYYHbIX TOHATHH, TaK U OHITUMN, SIBISIOMINXCS
CUCTEMHBIMU I OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OOmie ecTecTBEHHO-HAy4YHbIE TOHATHS: HaydHBIH (DaKT, TUMNOTE3a, 3aKOH, Teopus,
aHaJIN3, CUHTE3, KIIACCU(UKAIUS, TIEPUOUIHOCTD, HAOMIOICHNE, YIKCIIEPUMEHT, MOJICTUPOBAHNE,
U3MEpEHUe, MOJICb, IBJICHUE, TAPHUKOBBINA 3P(EKT, TEXHOJOTHsI, MATECPUAIIBL.

@dusuKa: Marepus, aroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIUJ, H30TOIIbI,
PagMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN  3apsA], IPOBOJHUKH, IIOJIYIPOBOIJHUKH,
TMAJIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperarHoe COCTOSHHE BEIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KpPUCTAUTMYECKAs pemiéTka, CIUIaBbl, (U3HYECKUE BEIMYUHBI,
€IMHULIBI H3MEPECHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COJIHIIE.

buonorus: ¢ortocunTes, npixanue, Ouocepa, dKOCHCTEMa, MUHEpAIbHBIC YIOOpPEHHS,
MHUKPOSJICMECHTBI, MAKPO3JICMCHTEI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpaIbl, TOPHBIC TOPOJBI, TOJC3HBIC
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

IlepBoHOYaAIBLHBIE MPECTABJIECHNUS 00 OPraHNYeCKHX BelleCTBAX.

[Ipenmer opranudyeckod xuMuu. HeopraHmueckue U OpraHUYecKUe COeIMHEHUs.
Yriepon — ocHoBa ku3HH Ha 3emuie. OCOOEHHOCTH CTPOEHHs aToMa yIJepojaa B
OPraHNUYEeCKUX COeJUHEHMIX.

Yraesonmopozpl. IlpenenpHble yrieBojgopoabl. MeraH, stadH, nponaH. CTpPyKTypHBIE
dopmysel  yriieBomoposoB. ['oMoJiorHUYecKUU P OPeJeIbHBIX  YIJIEBO/IOPO/IOB.
l'omonoru. ®usuueckre W XUMHUYECKHE CBOMCTBA IIPEJEJIbHBIX YIJIEBOJAOPOAOB.
Peaknuu ropenue u 3amenienus. Haxoxaenue B npupoze. [I[pumenenue.
HermnpenenbHble yIIeBOAOPO/Ibl. ITUJEHOBBIA Psi/i HENpPEeEeIbHBIX YTJIEBOIOPOAOB.
AtmieH. dusnueckre U XUMHUYECKHE CBOMCTBA 3TWJIeHA. Peakiius mpUCOeIMHEHUS.
KauectBenHble peakuuu. Peakuua nonumepusanuu. IlonustuneH. llpumeHeHue
STUJIEHA.

A1leTHIIEHOBBIN P HENPeIeIbHBIX YTJIEBOAOPOAO0B. AnleTusieH. CBolCTBa aljeTUsIeHa.
I[Ipumenenue.

[IpousBomuble yryieBOAOpPOAOB. KpaTkuii 0030p OpraHUYECKHX COeTUHEHUMH:
O/THOATOMHBIE CIIHPThI, MHOTrOaTOMHBIE CIUPTHI, KApOOHOBBIE KHUCIIOTHI, CIIOKHBIE
3(pUPBHL, JKUPBI, YTIEBOAbI, AMUHOKHUCJIOTHI, OeJIKH. PoJIb O€JTKOB B OpraHu3Me.

[IonaTne O BBICOKOMOJIEKYJAPHBIX BellecTBaX. CTpyKTypa IOJUMEPOB: MOHOMED,
IIOJIUMEp,  CTPYKTYpHOE  3B€HO, CTrelleHb  nojauMepusauuu.  I[lonustuies,
IIOJIUIIPOIINJIEH, ITOJIUBUHUIIXJIOPU,.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTAaTbl OCBOEHHUS MPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUralOTCd B XO0Ji€ OOy4YeHUS XMMUU B €JUHCTBE Yy4yeOHOW u
BOCIIUTATENBHON JAESATENBHOCTH B COOTBETCTBUM C TPAJAULIUOHHBIMH POCCUICKUMU
COLIMOKYJIBTYPHBIMU W JyXOBHO-HPAaBCTBEHHBIMH II€EHHOCTSMH, HPUHATHIMU B
obmiecTBe MNpaBWIaMM M HOPMAaMHM IIOBEIEHUS M CIIOCOOCTBYIOT IpoOleccaM
CaMOIIO3HaHUS, CAMOPA3BUTHSL U COLIMATIN3ALIUN O0yUYaOLIUXCS.

JIMYHOCTHBIE ~ pE3yJbTAaThl  OTPAXKalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATBbCSI CHUCTEMOW IO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAUN U
paciIMpeHre onbITa AESTENbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) nNaTpHOTHMYECKOr0 BOCIHHTAHUS. I[ICHHOCTHOIO  OTHOIICHHS K
OTE€YECTBEHHOMY KYJbTYPHOMY, MCTOPUYECKOMY M HAy4YHOMY HAacCJE/uIo,
NMOHUMAaHUsI 3HAYCHUS XUMHUYECKOW HAyKH B KU3HM COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(OpMaIuend 0 IepeaoBbIX JOCTHKEHUAX U
OTKPBITUSIX MUPOBON M OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUIX 00 YCTPOWMCTBE MHUpa M OOIIECTBA; 2) IPa’KIaAHCKOT0 BOCTIUTAHUS:

OPEACTaBICHUS O COLUMAIBHBIX HOPMaxXx M MpPaBWIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIEeIOBATEIbCKOM, TBOPYECKOM W JAPYTHX  BHUAAX
JESTENHHOCTH, TOTOBHOCTH K Pa3sHOOOpPa3HON COBMECTHOM MAESITENbHOCTH TIPH
BBIMIOJTHEHUU Y4YEeOHBIX, TIO3HABATEIbHBIX 3a/a4, BBIIOJIHCHUH XHUMHYECKHX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOW MAESATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEJEHHWE M TMOCTYNKH CBOUX TOBApHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS IOCIEICTBUN MOCTYMIKOB;
3) LEeHHOCTH HAYYHOr0 MO3HAHHN. MHUPOBO33PCHYCCKHE IPEIACTABICHUSI O
BEIIECTBE M XHWMHUYECKOM PEAaKUUH, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH W COCTABIAIOLIAE OCHOBY IS NMOHMMAaHUS CYHIHOCTH Hay4HOU
KapTUHBI MHUpa, TPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHSA
MPUPOABI, B3aUMOCBS3SIX YEJIIOBEKA C MNPUPOJHOW CpElOW, O pPOJA XUMHH B
MMO3HAHUM ATHUX 3aKOHOMEPHOCTEM; IO3HABATEIIbHBIE MOTHUBBI, HAIPABJICHHbBIC Ha
MOJIYYCHHE HOBBIX 3HAHWW TI0O XHMHH, HEOOXOAWMBbIC IS OOBICHCHHS
HAOJFOTAeMBIX TIPOIIECCOB M SIBJIICHUI, TO3HABAaTEIbHOW, WH(GOPMAIMOHHON U
YUTATEIBCKOW KYJIbTYpPhl, B TOM YHKCJIE HABBIKOB CaMOCTOSITEJIbHOW pPabOThHI C
y4eOHBIMM TEKCTaMH, CIPABOYHOW JIUTEPATYpPOH, JOCTYNMHBIMH TEXHUYECKUMU
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cpeacTBamMu MH(OPMALMOHHBIX TEXHOJIOTHI, HHTEpeC K OOyUEHUIO W MO3HAHHMIO,
J0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO, MPOECKTHOM
U MCCIIE0BATEIbCKOM JEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH H
ypOBHS OOyUeHUS B AalbHEHIIIEM;

4) cdopmMupoBaHHS KYJbTYPbl 310POBbSI. OCO3HAHUC IICHHOCTH >KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3/JI0pOBBIM 00pa3
KU3HHU, OCO3HAHUE MOCIECTBUI U HENPUATHE BPEIHBIX MPUBBLIUEK (YyHIOTpeOICHUS
aJKOTOJisl, HApKOTHUKOB, KYypEHHs), HEOOXOJAMUMOCTH COOJIOJICHUS] TPaBUII
0€30MacHOCTU MPU OOpaIlleHUH ¢ XUMUYECKUMH BElIECTBAaMU B OBITY U peaabHOU
KHU3HU; 5) TPYyAOBOro0 BOCIHMTAHHSN: HHTEPEC K MPAKTUYCCKOMY H3YUCHHIO
npodeccuii U Tpyda pa3iIMYHOIO pPOJA, YBAKEHHE K TPyAy U pe3ylbTaTtaM
TPYAOBOM JEITEIBHOCTA, B TOM YKCJIE HAa OCHOBE TNPUMEHEHUS MNPEAMETHBIX
3HAHUW 10 XUMHUH, OCO3HAHHBIM BHIOOp HHAMBUAYAJTbHOW TPACKTOPUH
POJIOKEHUsST 00pa3oBaHUs C YYETOM JIMUHOCTHBIX MHTEPECOB U CIOCOOHOCTU K
XUMUH, 0O0IIIeCTBEHHBIX MHTEPECOB u OTpeOHOCTEH, YCHEUTHOM
npodecCHoHaIbHON  JEATCIbHOCTH W Pa3BUTUS  HEOOXOJMMBIX  YMEHHI,
TOTOBHOCTh aJIalITUPOBATHCS B NPOPECCHOHATBHON cpese; 6) IKOJI0rn4ecKoro
BOCIHUTAHMA: DKOJIOTMYECKH II€JIecCO00pa3HOe OTHOILIEHHWE K TNPUPOJIEe Kak
WUCTOYHUKY >KU3HU Ha 3e€mile, OCHOBE €€ CYIIECTBOBaHMUS, TOHUMAaHUE LIEHHOCTU
3I0pOBOTO M 0e30MmacHOro o0pas3a JKU3HHU, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (U3HYECKOMY U TCHUXUYECKOMY 30pPOBbIO, OCO3HAHHME IIEHHOCTU
coOI0IeHus MpaBUI 0€30IIaCHOTO MOBEICHUS MPU paboTe C BEIIECTBAMHU, a TAKKE
B CUTYallUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HU JIIO/IeH; CHOCOOHOCTH MPUMEHSATD
3HaHUS, MOJyYaeMble MPHU U3YYEHUU XUMUH, U1l PEIICHUs 3a7ad, CBA3AHHBIX C
OKPY’KAIOWIEH TMPUPOJHOM CPEIOW, JJId TOBBIICHUS YPOBHS 3KOJOTHYECKOU
KyJbTYPhI, OCO3HAHUS TI00ATBHOTO XapaKTepa HKOJIOTHYECKUX MPOoOJIeM U MyTen
UX pELIEHUs MOCPEICTBOM METOJIOB XMMHUHU, SKOJOTHUYECKOIO MBILIJIEHUS, YMEHHUS
PYKOBOJICTBOBAaTbCSI MM B II03HABATEJIbHOW, KOMMYHUKATUBHON WU COLUUAIBHOU
MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeranpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUS MHPOBO33pEHUS OOIIEHAYYHbIE TMOHATHS (3aKOH, TEOpus,
MIPUHIIAI, TUTIOTE3a, (PaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUYEOHBIX MpEeAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HaHWHN W3 ITUX MPEAMETOB (DOPMUPOBATH MPECTABICHUE O IEITOCTHOU
Hay4YHOW KapTUHE MHpA, U YHUBEpCAJIbHbIC y4eOHbIE NeUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYISATHBHBIC), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
FOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
NEATETBHOCTH.
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Ilo3HaBaTe/ibHBbIC YHHBEpPCcaIbHbIC yueOHbIe AeiicTBUsS ba3oBbie

JIOTHYECKHEe JeiiCTBUA:

YMEHMSI UCIIOJIb30BATh NPUEMBI JOTMYECKOIO MBINUICHUS [PU OCBOCHUHU
3HAHMM: PACKPBIBATh CMBICT XUMHUYECKUX HOHATHH (BBIIEIATH MX XapaKTEpPHBIC
MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JPYTMMU HOHSTHSAMH), HCIOIb30BaTh
MOHATHS J11 OOBSICHEHUS OTEIbHBIX (DAKTOB U SIBJICHHH, BHIOMPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKALMN XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
YCTaHABIMBATh MPUYMHHO-CIEACTBEHHbIE CBA3M MEXIYy OOBEKTaMH HW3Yy4EHHS,
CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIAYKTUBHBIE, NE€AYKTHUBHBIC, IO aHAJIOTHH),
J€J1aTh BBIBOABI U 3aKJIIOYEHHUs; YMEHUE IPUMEHSTH B IIPOLIECCE IO3HAHUS ITOHATHUSA
(mpenMeTHBIE M METanpeIMETHbIE), CHUMBOJUYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3YEMbIE B XUMHUHU, MPeoOpa3oOBbIBATh IIMPOKO IMPUMEHSEMbIE B XHMHUHU
MOJIENIbHBIE MPEJICTABICHUS] — XUMUUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUYeCcKas
dopMyna ¥ ypaBHEHHME XUMHUYECKOM peakuud — TMpU PELICHUH Yy4eOHO-
[IO3HABATEJIbHBIX 3aJ1a4, C YYETOM ITHUX MOJEIBHBIX IPEACTABICHUN BBISABIIATL U
XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKUA M3YyYaE€MbIX OOBEKTOB — XUMHYECKUX
BEIIECTB U XMMUYECKUX PEAKIUH, BBISABISTH O00IIME 3aKOHOMEPHOCTH, MPUIMHHO-
CJIEICTBEHHBIE CBS3U U IPOTUBOPEYMS B U3YUAEMbIX IPOLIECCAX U SABICHUSIX.

Ba3oBble uccienoBarejbckue AeiCTBHS

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOINPOCH B KAadeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KayecTBE OCHOBBI [Isi (OPMHUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHM;, MPUOOPETEHHUE OMbITa IO
IUTAHUPOBAHUIO, OpraHU3allud U TPOBEIACHUIO YUYEHUYECKHUX OKCIIEPUMEHTOB,
yMeHHE HaOIIoAaTh 3a XOJIOM TMPOIECCa, CAMOCTOSTENHHO MPOTHO3UPOBATH €0
pe3yabTat, GopMyIrupoBaTh 0000IIEHUS W BBIBOJBI 110 PE3yIbTaTaM IMPOBEIEHHOTO
OTbITa, WCCIENIOBAaHUA, COCTaBISATH OTYET O MpojaenaHHoM paborte. Padora c
uH(popManuen:

yMEHHE BBIOUpaTh, aHATM3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMAITUIO

Pa3TUYHBIX BUJOB U (HOPM MPECTABICHUS, MOTYyIaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIOMyJIIpHAs JIUTEpAaTypa XUMHYECKOTO COJEpKaHUsS, CIPABOYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTHUYECKH OILICHUBATh MPOTUBOPEUYMUBYIO U
HEJI0OCTOBEPHYIO MHPOPMAIIHIO;

yMEHHE TPHUMEHSTh Pa3IudHbIe METOJABl M 3aMpOCHl MPH TOWCKE U OTOOpE
uH(OpPMAIIMM W COOTBETCTBYIONIUX JIAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TIO3HABATEIbHBIX 33/1a4 OMPEACIEHHOTO THIA, MPUOOPETECHUE OIbITA B
0o0JaCTM  WCHOJB30BaHUS  WH(OOPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIaJICHNE KYJIbTypOH aKTUBHOTO MUCIIOJIb30BaHUS PA3TUIHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEIbHO BBIOMPATH ONTUMANIbHYIO (hOpMY MpeaCcTaBIeHUs UHDOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH,
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apyrumu  ¢popMamMu TpadUKM M UX KOMOMHAIMSIMHU; YMEHHME MCHOJIb30BaTh U
aHAIM3UPOBATh B IIpoliecce Y4YeOHOM M HCCIEAOBATENbCKOW JEATENbHOCTU
MH(pOpMALINIO O BIUSHUU MPOMBIIICHHOCTH, CEJIHCKOI0 X03iCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY’Karolle MpUpOIHOM Cpeibl.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeHiCTBUSA:

yMEHHUs 3aJlaBaTh BOINPOCHI (B XoJi¢ auaiiora W (WiIU) JUCKYCCHM) MO
CymecTtBy  oOcyxkaaemMol  TeMbl, (OPMYIUPOBATH CBOU  MPEIIOKEHUS
OTHOCHUTEJIbHO BBIMIOJIHEHUSI TPEJI0KEHHON 3a7adyd; YMEHHS MPEJCTaBIISTh
MOJIyYEHHbIE  pe3yJIbTaThl MO3HABATEIBHOM  JEATEIbHOCTH B  YCTHBIX W
MUCbMEHHBIX  TEKCTaX; JieJlaThb MPE3EHTAlUI0  PE3yJIbTAaTOB  BBINOJHEHUS
XUMHUYECKOT0 JKCTIEepUMeHTa (J1a00paTOpHOTO OMbITa, JIAOOpaTOPHOU PabOThI MO
UCCJIEIOBAHMIO CBOMCTB BEIIECTB, YYEOHOrO0 TPOEKTa); yMEHHUs Y4eOHOro
COTPYJHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM IO3HABAaTECIILHOU W
UCCJIEIOBATENbCKON JEATEIbHOCTH NPU PEIIEHWH BO3HHUKAIOIIUX MpoOjeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIMN (00CYXaeHUS, OOMEH
MHEHMSIMU, «MO3TOBBIE IITYPMBI», KOOPJMHAIIUS COBMECTHBIX JCHCTBUM,
OTIpeJICJICHUE KPUTEPHUEB IO OIICHKE KAYECTBA BBHIMOJHEHHOU PabOThI U IPYTHE).

Pery/isiTUBHBIE YHUBEpPCAIbHbIE YUeOHbIE TeCTBHSI:

YMEHHE CaMOCTOSITEIILHO OIPEACIATh LEIN AeSTEIbHOCTH, TUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATH M MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NeATeIbHOCTb, BBIOUpaTh Hanbosee d3(GEeKTUBHBIE CIIOCOOBI PElIeHUs] YYCOHBIX U
MO3HABAaTEIbHBIX 3a/a4, CaMOCTOSITEIbBHO COCTaBJISATh WM KOPPEKTHUPOBATH
NPEIJIOKEHHBI aIrOpUTM JEWCTBUM TMpPU BBINOJHEHUU 3alaHUi ¢ y4ETOM
MOJIYYeHUS HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OIICHMBATh COOTBETCTBUE IOJIYYECHHOTO pe3yJbTaTa 3asBICHHOW II€NIM, YMEHHUE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, TIPEAJIaracMbI€ B YCIOBUH 3aJaHH.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yiAbTATOB MO OCBOCHHIO 00s3aTEIBHOTO
collepKaHMs, YCTAaHOBJICHHOTO MJaHHOW (emepanbHOl paboueld mporpammoi,
BBIJICNIAIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4dHbIE 3HAHUSA, YMEHUS H CIOCOOBI
NeHCTBHM, crenupuyeckue g TpeAMeTHOH o0jactu  «XHUMHUS», BHUIBI
NEATeIbHOCTH [0  TMOJYYEHHI0 HOBOTO  3HAHMWS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIUSX.

K koHiy oOyuenus B 8 kiiacce nmpeamMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

* PACKpbIBaThb CMBICJ OCHOBHBIX XMMHYECKUX MOHSATHH: aTOM, MOJIEKYJa,
XUMHUYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U1 HEOJHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
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MaccoBasi 10151 XUMUYECKOTO JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHb
OKHCJICHUS, XMMHUYECKasi peakius, KiacCUPUKaIMs peakiuil: peakiuu
COCMHECHUS, PEAaKLIUU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMEHa, 7K30- U dHJOTEPMUYECKHE PEAKLIMH, TEIUIOBOM 3(P(EKT peakiuu,
SApO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOWTalb, pPaJUYC
aToMa, XMMHMYECKasl CBS3b, MOJIIPHAS W HEMOJIApHAs KOBAJIEHTHAs CBS3b,
VWOHHAs CBS3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MaccoBas J0Jid BEIIECTBa
(MpoI1eHTHAsT KOHILIEHTpAIIMsI) B PaCTBOPE;

* WJUTIOCTPUPOBATH  B3aWUMOCBS3b OCHOBHBIX XUMHYECKHX TOHATHH W
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

* UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUJISl COCTABJICHUST ()OPMYJT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

* OTMPENICNIATh BaJCHTHOCTh ATOMOB DSJIEMEHTOB B OWMHAPHBIX COCJAMHEHUSX,
CTENEHb  OKWCJEHMsI  DJIEMEHTOB B  OMHApHBIX  COCJIUHCHUSX,
MPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHUU IO
dbopmynaM, BHUJ XUMHYECKOHW CBsi3U (KOBaJICHTHAs M WOHHAas) B
HEOPraHWYECKUX COCJTUHECHUSAX;

« packpbiBaTh cMbIca Ilepuogmueckoro 3akona JI. M. Menngeneena:
JEMOHCTPUPOBAaTh IMOHMUMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT HUX MojoxkeHus B [lepmoamueckoii cucreme,
3aKOHOB  COXPaHEHMS MacChl  BEIECTB, IIOCTOSHCTBA  COCTAaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;

- ONMCHIBATh W XapakTepuszoBaTh TabmuuHyto ¢opmy Ilepuogmueckoit
CUCTEMbl XUMHUYECKUX DJIIEMEHTOB: pa3iuyaTh [MOHATHUS «TJaBHAs
noarpynna (A-rpymma)» u «modounas noarpymnmna (b-rpymma)y, Manbie u
OOJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogmyeckas cucrema xumuueckux osiemeHToB [J[. .
MenzaeneeBa» ¢ YUCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB | 3apsjl sapa, 001ee Yucio dJIEKTPOHOB
U pacnpeiesIeHUE UX MO 3JIEKTPOHHBIM CIOSIM);

« KJTaCCU(UIIUPOBATH XUMUYECKHE JIIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (MO YKCIy U COCTaBYy Y4YacTBYIOLIMX B peaKIuu
BEIIECTB, MO TEIIIOBOMY D (DEKTy);

« XapaKTepu30BaTh (OMUCHIBATh) OOIIHME XWMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;
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* IPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IIPEBPALCHHA B
Pa3JINYHBIX YCIOBUAX;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIDHYIO MAacChl BELIECTB,
MacCOBYIO [IOJII0 XMUMHYECKOrO 3JeMeHTa Mo (opmyie COEIUHEHUs,
MacCOBYIO JOJII0 BEIIECTBA B pacTBOPE, IPOBOAUTH PACUYETHI 11O
YPaBHEHHUIO XUMUYECKOW pEaKIUU;

* IPUMEHATh OCHOBHBIE ONEPAIMU MBICIUTEIBHON JIEITEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTeMaTHU3aIlMIo, KilacCU(UKAIUIO,
BBISIBJICHUE MPUUYUHHO--CIEACTBEHHBIX CBS3€M — JJIsl U3Y4YEHUSI CBOMCTB
BCIIECTB M XMMHUUYECKHUX PpPEAKIUW, €CTECTBEHHO-HAYUYHBIE METOIbI
MO3HAaHHUS — HAOJIOJIEHUE, W3MEpPEHUEe, MOJICIUPOBAHUE, DKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

- CJI€ZIOBaTh MpaBUJIaM TOJIb30BAHUS XUMHUYECKON MOCY/I0N U JIabOpaTOPHBIM
obopy/oBaHMEM, a TakXKe TMpaBUiIaM OOpalleHusi ¢ BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIIMSIMU TIO BBITIOJIHEHUIO JIaOOPaTOPHBIX
XUMUYECKUX ONBITOB M0 TIOJYYCHHUIO U COOHMpPAaHHIO Ta3000pa3HbIX
BelecTB (BOAOpOJAa M KHUCJIOPOJA), NPUTOTOBIEHUIO PACTBOPOB C
ONPENICIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO BEILIECTBA, MJIAHUPOBATH
U MPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
IeJIOYe U KHUCIOT C MOMOIIbI0 MHAMKATOPOB (JIakMyc, (heHondTanenH,
METHJIOPaHX U IPyTHUe).

K xoniy oOydenus B 9 kjacce npeaMeTHble pe3yabTaThl Ha 6230BOM YPOBHE
JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTD Y 00YUAIOIMMUXCS YMCHUM:

* PACKPBIBATh CMBICII OCHOBHBIX XHUMHYECKHUX TMOHATHUN: XUMHUYECKHIM
AJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHUOH, MPOCTOE BEHIECTBO,
CJIOKHO€ BEIECTBO, BaJIEHTHOCTh, 3JEKTPOOTPHUIATEIBHOCTh, CTEMEHb
OKHUCJICHHS, XUMHUYECKasi PeakKIiusi, XUMUYECKasi CBSI3b, TEIJIOBOM 3PDHEeKT
peaknud, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJEKTPOJIUTHYECKAs IUCCOIMAINS, PEaKIUd HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HeoOpaTUMBIE PEAKIUU, OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE pEaKIIHH,
OKUCJIMTENb,  BOCCTAHOBHUTENb, OKHCICHHE U  BOCCTAHOBIICHHE,
aymoTponusi, aMm(pOTepHOCTh, XUMHUYECKasi CBsA3b (KOBaJICHTHAsl, MOHHAs,
MeTaJUTn4decKasi), KpUCTaJUIMUecKas peméTka, KOppO3Us METaJlIOB,
CIUTaBBl, CKOPOCTh XHUMHUYECKOW pEeaKIuu, TMPEeaeiabHO JOIMyCTUMAas
koHueHTpanus [[JIK Bemectna;

* WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX ~XHUMHUYECKUX TIOHSITHH W
MPUMEHSTH ATH TIOHATHSI TIPY OTIMCAHUH BEIIECTB M MX MPEBPAIICHHUIA;
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* UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTABICHUSI ()OPMYJT BEIIECTB
1 YPAaBHEHUU XUMHUYECKUX PEAKIINN;

* ONIPEAETATh BAJICHTHOCTh U CTEIEHb OKUCIICHUSI XUMUYECKUX JJIEMEHTOB B
COCMHEHUSAX PA3JIUYHOrO COCTAaBa, IMPUHAMICKHOCTh BEIIECTB K
OMpEeeIEHHOMY KJIACcCy COEIMHEHUN 1o QopmMmyrnaMm, BUJ XUMHYECKOUN
CBs3U (KOBaJICHTHAs, WOHHAs, MeETaUIM4YecKasi) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMyre, XapakTep Cpeiabl B
BOJHBIX PACTBOPAX HEOPraHMYECKUX COCIMHEHUM, TUIl KPUCTAIUIMYECKOU
PELIETKM KOHKPETHOI'O BEUIECTBA;

* packpbiBaTh cMbIca llepuonuyeckoro 3akonHa J[. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHWE: OINUCHIBATh U XapaKTEPU30BAThH
Tabnuunyo ¢opmy llepuonanueckoit CUCTEMbl XUMUUYECKUX DJIEMEHTOB:
pa3nuuarh MOHATHUS «TJIaBHas moarpynmna (A-rpynma)» W «moOodHast
noarpynna (b-rpynma)», mMaibie W OONbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOphIE MMEIOTCS B MNEPUOJUYECKON TadiuIe, cC
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHHMS  aTOMOB  XMMHYECKHX
ANIEMEHTOB (cocTaB M 3apsj sApa, oOIlee 4YHUCIO BJIEKTPOHOB U
pacrpesielieHue HMX 1O DJJIGKTPOHHBIM CJIOsIM), OOBSICHSATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUMN B
npeaesax MajiblX IEPUOJO0B U IJIaBHBIX MOATPYIII C YYETOM CTPOCHUS HUX
aTOMOB;

« KJTaCCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKHE peakUuH (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3()PEeKTy, M0 U3MEHEHHUIO CTETEHEeW OKUCIEHUS
XUMHUYECKHUX JIEMEHTOB);

« XapaKTepu30BaTh (OMHUCHIBATH) OOIMME M cHeUPUISCKUEe XUMHYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEILIECTB, IIOATBEPXKAAs OIMCAHUE
IIPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIU;

* COCTABJISITb ~ YPABHEHUS  JJIEKTPOJUTUYECKOW  JUCCOLMALMHU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUKA HOHHOIO
oOMeHa, ypaBHEHHUS peakluid, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXKIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;

* PaCKpbIBaThb  CYHUIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMA
TIOCPEJICTBOM COCTABIICHHUS AJICKTPOHHOTO OajaHca 3THX PeaKITni;

* IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTA OT HMX CTPOEHHS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBPAIICHUN B Pa3THYHBIX
YCIIOBUSIX;
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BBIYUCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJSIPHYIO MacChl BEIECTB,
MAacCOBYIO [IOJIF0 XHMHYECKOT'0 DJeMEeHTa MO0 (opMysne COeAMHEHHUS,
MacCcOBYIO JIOJII0O BEIIECTBA B pacTBOpPE, MPOBOAUTH pPAacu€Thl IO
YPaBHEHUIO XUMHUYECKOI peakinu;

COOJTIOIaTh MpaBHIIa MOJIB30BAHUS XUMUYECKOW MOCY0M M JIaOOpaTOPHBIM
o0opy/loBaHMEM, a TaKXe TMpaBwia oOpallleHuss C BelIeCTBaMU B
COOTBETCTBHH C WHCTPYKUMSMU TIO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMHYECKUX ONBITOB MO TMOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (aMMHaKa M YTJIEKHUCIIOTo ra3a);

MPOBOJIUTH PEAKIUH, TIOJTBEPKIAIONINE KAaYeCTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATHh ONBITHBIM MyTEM XJIOPUI-, OPOMHI-, HOAMI-,
kapOoHat-, ¢ocdar-, cuiaMkar-, cyiabhar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUS W HMOHBI WM3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTAHUYECKUX BEIECTB;

NPUMEHSTH OCHOBHBIE OIEPAIlMA MBICIIMTCIILHON JCSITCIIBHOCTH — aHAJIHU3 U
CHUHTE3, CpaBHEHHE, O0O00O0IIEeHHe, CHUCTEMAaTHU3aIlMi0,  BBHISBICHUE
NPUYUHHO-CIICJICTBEHHBIX CBS3CH — JIJI1 W3YYCHHS CBOWCTB BEIIECTB H
XHMHYECKUX PpEaKIUi, eCTECTBEHHO-HAyYHbIE METOABl IO3HAHUS —
HAOJIIOJICHHE, M3MEpPEHUE, MOJCIMPOBAHHUE, SKCIICPUMEHT (pCaJIbHBIH WU
MBICJICHHBIM ).
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TEMATHUYECKOE IINTIAHUPOBAHHUE 8 KJIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmabl Beero KonrposbHere IipaxTadeckne o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumus — BaxHas o00JacTh
€CTCCTBO3HaAHUA u ) BubimmoTeka HOK
11 NPaKTHYECKON  IeATeIbHOCTH > 0 https://m.edsoo.ru/7f41837c
YeJI0BeKa
BemiecTBa n xumuueckue bubnuorexa [JOK
1.2 peakuuu 15 1 0 https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopon. Ilonsitue bu6mmoreka [JOK
2.1 00 oxcruaax 6 0 0 https://m.edsoo0.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 U COJISIX 8 0 1 https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 OCHOBAHMSIX 5 1 1 https://m.edsoo.ru/7f41837c
OcCHOBHBIE KJ1acChl bubnuoreka [JOK
2.4 HEOPraHUYECKUX COCIMHEHUN 11 1 1 https://m.edsoo.ru/7f41837c
Hroro no paszneny 30
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Paznean 3. Illepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH 51
31 [Tepunognueckas cucrema . 0 0 Bub6noreka LIOK
' XUMHYECKHX djieMenToB JI. H. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHHe aToMa
XUMHYECKASA CBA3b.
bubmmoreka [IOK
3.2 OxncantenbHo- 8 1 0 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bu6moreka [IOK
Hroro mo pasnemy 15 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
PesepsHoe Bpems 3 0 0 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 68 4 5
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9 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM (undpossre)
B MpPOrpaMmabl Beero Konrpoasubie | IlpakTuueckue oOpa3soBaTesbHBIE
padoThI padoTsbI pecypceel
Pa3nen 1. BemecTBo U XuMnuyeckmne peakuun
[ToBTOpEHUe U yriydiieHne 3HaHu OCHOBHBIX bubnuoreka [IOK
11 pa3aenoB Kypca 8 Kiacca 3 0 0 https://m.edso0.ru/7f41a636
Knaccudukanuss XuMuueckux peakiui bubnuorexa [JOK
1.2 5 0 1 https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIIMU B BOJIHBIX PACTBOPAX bubmuorexa [IOK
1.3 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 16
Paznen 2. HemeTa/JILI M X COeANHEHHUSA
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX bubmuoreka [JOK
21 anemeHToB VIIA-rpynmel. ["agorenst 4 0 1 https://m.edsoo.ru/7f41a636
OOmiass xapakTepuCcTUKa XUMUYECKUX
29 snementoB VIA-rpynmer. Cepa. u e 6 0 0 brbmorexa [IOK

COCAMHCHUS. KI/ICJ'IOpOI[.

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

21



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

Oobmas XapaKTEePUCTHUKA XUMHYECKUX

bubmuoreka [JOK

2.3 anemeHToB VA-rpynmbsl. A3oT, hocdop u ux 7
COCIHHEHHS https://m.edsoo.ru/7f41a636
OO0mrast XapakTepUCTUKA XUMHUYECKUX
2.4 anemeHToB |VA-rpymmsl. Vrepon u 8 bubmorexa [HOK
KPEMHHUH 1 X COEMHEHNUS https://m.edsoo.ru/7f41a636
Wroro mo pazueny 25
Pazgea 3. Mera/Liibl 1 MX COeIMHEHU S
. bu6moreka [IOK
3.1 O0mpze cBOHCTBA METAIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxxneime MeTaJUIbl 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pa3znea 4.
41 [TepBoHavasbHBIC [peICTaBICHUS 00 3 bubmoreka LIOK
' OpPraHMYECKUX BEIECTBAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 8
bubmuoreka [JOK
Pesepsroe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJTACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne I[aTa H3YyYCHUSA IIH(l)pOBbIe
/i Tema ypoxa Beero Koutpoasusie | Ilpakruyeckue obpasoBaresbHbIE
padoThI padoTsbI pecypceel
mwiaH | pakr

[Ipenmer xumuu. Ponb Xumuu B bu6moreka [IOK

1 ’KU3HU JejioBeKa. Teja U BelecTBa 1 0 0 https://m.edsoo.ru/ff0d210c
Ilonarue o MeTo1ax MO3HAHUS B bu6moreka [IOK

2 XUMUHU 1 0 0 https://m.edsoo.ru/ff0d227e
[TpakTruueckast pabora Ne 1

3 «pruapma paboTHl B 1abOpaTOpUu 1 . 0 . Bu6miorexa IIOK
NpHEMBI OOpAIICHHS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM)
Yuctele BemtectBa 1 cMmecu. CriocoObl bu6mmoreka [JOK

4 paszaeneHus cMecen 1 0 0 https://m.edsoo.ru/ff0d26ca
[IpakTueckas pabora Ne 2

5 «Pasnenenue cMeceil (Ha IpuMepe 1 0 1 Bubmotexa LIOK
OUHCTKH TIOBAPEHHOM COTH)» https://m.edsoo.ru/ff0d28c8

bubnuoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 0 0

https://m.edsoo.ru/ff0d2a6¢c
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XUMHYECKUE DJIEMEHTBI. 3HAKU

bubmuoreka [JOK

! (CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmmoreka [{OK

8 1IpocTie ¥ CIIONKHEIE BEIECTBA https://m.edsoo.ru/ff0d2a6c

bubmmoreka [{OK

9 ATOMHO-MOJEKYIIPHOE yCHHE https://m.edsoo.ru/ff0d2d50
3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumugeckas ¢Gopmyna. BaeHTHOCTH bubmuorexa IIOK
ATOMOB XHMITYECKIX 2EMEHTOR https://m.edsoo.ru/ff0d2eae
OTHOCHUTENBHAS aTOMHAs Macca. bubnuotexa [JOK

11 OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas 1011 XMMHYECKOTO dJIEMEHTA bu6mmoreka [IOK

12 B COCIMHEHUH https://m.edsoo.ru/ff0d350c
KomnuectBo Bemntectsa. Mob. bu6mmoreka [IOK

13 MognspHas macca https://m.edsoo.ru/ff0d5230
dOu3nvecKrue U XUMUYECKHE SBIICHUS. bu6mmoreka [JOK

14 XuUMHUUEecKasi peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuorexa [JOK

15 XUMHUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bu6mmoreka [JOK

16 XUMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJmyecTBa, MacChl

17 BEILECTBA 10 YPABHEHUAM XHUMHUYECKUX bubmorexa [HOK

peakuun

https://m.edsoo.ru/ff0d5708

24



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Krnaccudukarus XuMHUECKUX peakui

18 (coemuHeHNs, Pa3IOKEeHNUs, 3aMeIeHus, bubuorexa TIOK
obMena) https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN

19 sunukinoneauct. O6oOmeHne u bubmorexa [IOK
CHCTeMaTH3aLus 3HAHU https://m.edsoo.ru/ff0d40c4
KontponsHas padota Nel o teme bubnuoreka [JOK

20 «BelecTBa 1 XUMHUYECKHE PEAKITHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras bubnuorexa [JOK

21 Bo3ayxa. Kucnopon — snemMeHT n https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
Pu3nyecKue 1 XUMHYECKHE CBOMCTBA

22 Kuciopoaa (peakuuu — OKHCIIEHUS, bubnmorexa LIOK
ropente). [TosTHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CriocoOslI MostydeHus: KUCI0po/ia B

23 1abopaTopuu U MPOMBIIICHHOCTH. bubmuorexa LIOK
i — https://m.edsoo.ru/ff0d497a
TennoBoii 3 HeKT XuMHIECKOM

o4 peaxiuu, IoHsATHE O Bubmmoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIUAX
TomnuBo (HedTh, yroib M METaH).

25 3arpsi3HEHUE BO3/yXa, CIIOCOOBI €ro Brbmmotexa LIOK

NpeaAOTBPAILICHHUA

https://m.edsoo.ru/ff0d4c4a
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[Tpaktuyeckas padora Ne 3 o reme

26 «ITomyueHnue 1 COOUpPaHUE KMCIOPOIA, Bubsmorexa IIOK
W3yYEHHE ero CBOCTBY https://m.edsoo.ru/ff0d4ae2
Boaopon — sneMeHT u mpoctoe bubnuorexa [JOK

27 BemecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
du3nyeckue W XUMHUYECKHE CBOUCTBA bubmmoreka [{OK

28 Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubmmoreka [IOK

29 IloHsTHE O KHCIOTaX U COIAX https://m.edsoo.ru/ff0d50d2
Croco0pl oTy4eHus BOJAOPO/Ia B bubmuorexa [JOK

30 nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padorta Ne 4 o Teme

31 «ITomyueHne ¥ coOUpanue BOIOPOIA, bubmorexa [IOK
W3yUYEHHE ero CBOCTBY https://m.edsoo.ru/ff0d4f42
Monsipabiii 00b€M ra3oB. 3aKOH bubmuorexa [JOK

32 ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenuss o6béma, KoJIMUYECTBA

33 BEIIECTBA T'a3a II0 €ro M3BECTHOMY brbmmotexa LIOK
KOJIMYECTBY BEIIECTBA HITH 00BEMY https://m.edsoo.ru/ff0d55a0
Brruucienust 00bEMOB ra3oB 1o

34 YPaBHEHMIO PEAKI[MU HA OCHOBE 3aKOHA Brbmotexa LIOK
06BEMHBIX OTHOIICHMI 12308 https://m.edsoo.ru/ff0d5708

35 DOu3nvecKknue U XMMUYECKHAE CBOMCTBA bubmuoreka [JOK

BOJBI

https://m.edsoo.ru/ff0d587a
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Cocras ocHoBauuii. [Tousrue 00

bubmuoreka [JOK

36 WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurens. HaceilieHHbie

37 1 HEHACBIIIEHHbIE PACTBOPHI. Bubmiorexa LHOK

https://m.edsoo.ru/ff0d5b40

MaccoBast 10151 BELIIECTBA B pacTBOPE
[IpakTnueckas padora Ne 5 o teme
«[IpuroToBjenne pacTBOPOB € Butmmoreka [JOK

38 OTIpE/IeIEHHOH MacCOBOM J0IeH https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BELLIECTBAY
KonTponsnas pabora No2 o teme bubnuoreka [IOK

39 «Kucnmopon. Bomopoa. Boma» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHUYECKHE CBOMCTBA

41 KMCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX brbmotexa LIOK
OKCHIOB https://m.edsoo.ru/ff0d664e
OcHoBaHHUsI: COCTaB, KIacCH(UKAIIHS, bu6mmoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[lonyyeHue u XuMHYECKUE CBOMCTBA bubnuoreka [IOK

43 OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, Kimaccudpukanms, bu6mmoreka [JOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 ITony4eHue U XUMUYECKUE CBOMCTBA bubnuoreka [IOK

KHUCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpennue): HOMEHKJIATYpa,

46 Cr1oco0bl HOJIyYEeHUS, butmorexa LHOK
XUMIYeCKHe CBOHCTRA https://m.edsoo.ru/00ad9474
[Ipaktuyeckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME Bu6muorexa [[OK

47 «OCHOBHBIC KJIACCHI HEOPTaHUIECKUX https://m.eds00.ru/00adob7c
COEJTMHEHUIN»

I'enernueckas CBsI3b MEXKIY KilaccaMy bubnuorexa [JOK

48 HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50
O06001eHre 1 cCuCTEMaTHU3AIHS bubmuorexa [JOK

49 3HAHUM https://m.edsoo.ru/00ad9ch2
KonTponsnas pabora Ne3 no teme

50 "OCHOBHBIE KJTACCHI HEOPTaHMYECKUX brbmotexa LIOK
COeIMHeHHI" https://m.edsoo.ru/00ad9ela
[epBbie MOTBITKH KiaccH(pUKauu

51 XMMHYECKHX 3JIeMEHTOB. [loHsATHE brbmotexa LIOK
0 TPYIIAX CXOIHBIX HIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuoanueckuii 3aKOH U

52 [lepuonnyeckas cucteMa XUMHUYECKUX| brbmiorexa [IOK
snementos JI. U. Memneneesa https://m.edsoo.ru/00ada52c

bubmuoreka [JOK

53 1leproze1, TPyIIIBL, IOArPYIIIEI https://m.edsoo.ru/00ada52c

£4 Crpoenue aromoB. CocTaB aTOMHBIX bubnunoreka [JOK

sanaep. M3oTonsl

https://m.edsoo.ru/00ada342
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CtpoeHnue 3JIeKTPOHHBIX 000JI0UeK

55 aToMOB 3IeMeHTOB [lepuoauueckoit BH6H.H°TeKa LOK
cucremsr JI. M. Mennesneesa https://m.edsoo.ru/00ada6hc
XapakTepucTuKa XHMHIECKOTO

56 AJIEMEHTA TIO €0 TOJIOKEHHUIO B Bu6muorexa IIOK
[Iepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa
JUTS Pa3BUTHS HAYKH U TIPAKTUKU. JI. Bu6miorexa IIOK

S7 U. MenzeneeB — y4€HbIi, Iearor u https://m.edsoo.ru/00ada96e
IpaXKIaHUH
DJIEKTPOOTPUIIATEILHOCTD aTOMOB bubmuorexa [JOK

58 XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

59 VouHas xuMuieckas CBssb https://m.edsoo.ru/00adac34
KoBaneHntHas nossipHas XuMudeckas bubmuorexa [JOK

60 CBSI3b https://m.edsoo.ru/00adaab8
KoBaneHntHast HenossipHas XuMH4eCKas bubmuoreka [JOK

61 CBSI3b https://m.edsoo.ru/00adaab9

bu6mmoreka [JOK

62 Crenenb oxkucieHns https://m.edsoo.ru/00adae28
OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubnuoreka [JOK

63 peakuuu https://m.edso0.ru/00adb076

bu6mmoreka [JOK

64 OKucauTeNnM U BOCCTAHOBUTEIIU https://m.eds00.ru/00adb076

65 KonTtponrHas padota Ne4 o teme bubnuorexa [IOK
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«Ctpoenue aroma. XUMHYECKas
CBSI3b»

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

PesepBHblit ypok. O60011EHNE U bubnuorexa [JOK
66 CUCTEMATH3aLMs 3HAHUU 1 https://m.edsoo.ru/00adb33c
PesepBHblit ypok. O60011EHE U bubnuorexa [JOK
67 CUCTEMaTU3alusl 3HAHUN 1 https://m.edsoo.ru/00ad9ch2
PesepBHblit ypok. O60011eHNE U bubnuorexa [JOK
68 cUCTEMaTu3alusl 3HAHUN 1 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jlara usydyenus wudpoBbIe
/i Tema ypoxa B Konrpoabsnbie IIpakrnyeck o0pasoBaTe/bHbIe
r
cero padoThI He padoThl pecypceel
I1aH paxr
[Tepunognueckuit 3aKOH.
Ilepnonnyeckas cucrema Bu6morexa LIOK
1 XUMHUYeCcKnX dyeMeHToB J1. 1. 1 0 0 04.09.2023 https://m.edsoo.ru/00adb59e
MenpeneeBa . CTpoeHue aToMa.
Knaccudukanus wu  HOMEHKIATypa bubmuorexa [JOK
2 HEOPraHUYECKUX BEIIECTB 1 0 0 07.09.2023 https://m.edsoo.ru/00adb7e2
Bunnr xumMuueckod CBSI3W W THUIEI bu6mmoreka [IOK
3 KPHUCTAJUIMYECKUX PEMIETOK. 1 0 0 11.09.2023 https://m.edsoo.ru/00adbac6
OKHCIUTETHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK
4 peakuuu 1 0 0 14.09.2023 https://m.edsoo.ru/00adbch0
Tennossie 3 HEKTHI XUMUYECKUX 18.09.2023
5 peaKui. 1 0 0
CKOpOCTh XUMHYECKOU peaKIuu.
6 1 0 0 bubmuoreka [JOK
21.09.2023 https://m.edsoo.ru/00adbe9a
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[Ipaktuyeckas padora Ne 1:
N3yuenue BIusAHUA yCIOBUN

7 IPOBEICHUS XUMHUYECKOH PEaKInH bubsmorexa LHOK
Ha e8 CKOpOCTb 25.09.2023 https://m.edsoo.ru/00adc28c
O6parumsie peakuu. [lonsrue o bubnuorexa [JOK
8 XUMHYECKOM PaBHOBECHHU 28.09.2023 https://m.edsoo.ru/00adcade
CymiHocTs nporecca
9 NIEKTPOTUTHIECKON JMCCOIMAIINH. bubmmorexa [IOK
02.10.2023 https://m.edso0.ru/00adcd68
10 Jucconmanys KUCI0T, OCHOBAaHHUM U bu6moreka [IOK
COJIeH. 05.10.2023 https://m.edsoo.ru/00add448
CnaOble U CHIBHBIC JICKTPOJIHTEHL.
11 CTerneHb AUCCOIHAIIIHL. bubnunoreka [IOK
09.10.2023 https://m.edso0.ru/00add8b2
Peaxiuu nosHOTrO 0OMEHa. . [OK
nonroTexa
12 12.10.2023 https://m.edso0.ru/00add448
13 [TonsaTue o runmpoause comei 16.10.2023 bu6mmoreka [JOK
[IpakTuueckas pabora Ne 2.
«PerreHne 3KCeprUMEHTaTbHBIX
14 3aga4 no teme: CBOMCTBA KHUCIIOT, BH6H_HOTeKa HOK
19.10.2023 https://m.edsoo.ru/00addbfa

OCHOBAHUH U COJIEH KaK
3IEKTPOJIUTOB»
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KonTtposneHas padota Ne2 mo treme
15 «OQNEKTPOJIUTUYECKAS TUCCOLHALIMSL. bubmuorexa [IOK
XUMHUYECKUE PEAKIIUU B BOJIHBIX 23.10.2023 https://m.edsoo.ru/00addec0
pacTBopax»
AHanu3 KOHTPOJIbHOM pabOTHI.

16 Pemrenne pacuyeTHbIX 3a7a4. 26.10.2023
OO6mast xapakTepUCTHKA FaJOTeHOB.

17 bubmmoreka [{OK

06.11.2023 https://m.edsoo.ru/00addfe2
XuMHYecKue U PU3nIecKue .
N bubnuoreka IJOK
1 cBoiicTBa xyopa. [IpumeHnenue. 09.11.2023
8 https://m.edsoo.ru/00ae3de8
XnopoBogopoa. CoJisiHasg KHCIIOTA,

19 XUMHYECKHE CBOIICTBA, MOJIy4YCHUE, ]?]H6H.I;I/0Teléa HOI/<OO de104
N — 13.11.2023 ttps://m.edsoo.ru/00ade
[Tpaktuueckast padota Ne 3 1o Teme

20 «TonyyeHnue COJITHON KUCIIOTHI, ]?]H6H31/0Teléa HOIf g
HayeHHe ef CBOBCTEY 16.11.2023 ttps://m.edsoo.ru/00ade348
Bolunicnenuss 1o ypaBHEHUSIM

21 XUMHUYECKUX PEaKLUi, €ClIM OJUH bubmorexa [IOK
W3 PEAreHTOB JIAH B H30bITKE 20.11.2023 https://m.edsoo.ru/00ade488
OO1ast xapakTepUCTUKA SJIEMEHTOB bubnunoreka [JOK

22 VIA-rpymibL. 23.11.2023 https://m.edsoo.ru/00ade64a
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AJnotporHsle MOAU(UKALIUY CEPBI.
Haxoxnenue cepbl U €€ coeIMHEHUI

bubmuoreka [JOK

23 B NIpUpo/Ie. XMMIHECKHE CBOHCTBA 27.11.2023 https://m.eds00.ru/00ade64a
cepsl
24 CepoBosiopo, cTpoeHHe, 30.11.2023 bubmmoreka [IOK
(bu3HUecKre U XUMUICCKHE https://m.edso0.ru/00ade802
cBoiictBa. Cynbpuabl.
Oxcunpt cepol (V). Cepuucras
o5 KHCTOTA. bubmmoreka [{OK
04.12.2023 https://m.edsoo.ru/00adea28
26 Oxcuz cepsl (VI)/ cepHast KucoTa. bubnunoreka [IOK
07.12.2023 https://m.edsoo.ru/00adec8a
[IpakTuueckas padota Ne 4 mo Teme: bubmuorexa [JOK
27 Penienne SKCIEPUMEHTANBHBIX 3a1a4 11.12.2023 https://m.edsoo.ru/00adec8a
no teme: Kucinopon u cepa.
KonTtponbHas padorta Ne 2 o Teme: 14.12.2023
28 I'anorensi, Kucnopon u cepa.
OO01ast XapaKTepUCTUKA SIIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHEHHE Bbu6nuoreka LIOK
29
B pupoie, Gu3ndeckue u 18.12.2023 https://m.edsoo.ru/00adeea6
XMUMHUYECKUE CBOMCTBA
AmMmuak, ero (Qusuyeckue U
30 XHUMHYECKHME CBOMCTBA, TOJTyYEHHE brbmiorexa [IOK
21.12.2023 https://m.edsoo.ru/00adf004

NIPUMCHCHUC. Coum aMMOHUS.
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[Ipaktuyeckas padora Ne 5 o reme
31 «IToydyeHune aMMHaKa, H3y4eHHe ero Bubnuorexa IIOK
CBOMCTBY. 25.12.2023 https://m.edso0.ru/00adf180
A3oTHas KHCIIOTa U €€ COJIH, bubmmoreka [{OK
32 (dbu3HyYecKre U XUMUYECKUE CBOMCTBA 28.12.2023 https://m.edso0.ru/00adf306
®dochop. ero  Pusuyueckue U
33 XUMHYECKHE CBOWCTBA, MOJyYCHHE bubmuorexa IIOK
U TIPUMEHEHNE 08.01.2024 https://m.edso0.ru/00adf68a
Oxkcun pochopa (V) u pochopnas
34 KI/IC.];IOTa, (bl/ISI/I‘—IeCKI/Ie U XUMHUYCCKUEC BubauoTexa HOK
CBOUCTBA, HOJTYICHAC. 11.01.2024 https://m.eds00.ru/00adfc20
XapakTepucTuka yriepoaa u
35 KPEMHHSL. 15.01.2024 bubnuorexa [IOK
AJUTOTPOTHS YIIEPO/Ia. https://m.edsoo.ru/00adfd9c
XHUMHUYECKUE CBOMCTBA yriiepoja.
36 Ancop6uus bubnuoreka [JOK
18.01.2024 https://m.edsoo.ru/00adfd9c
Oxcubl yriaepona, ux GU3NIEcKue u
37 XUMUYECKHUE CBOMCTBA. BuGmiorexa LIOK
22.01.2024 https://m.edsoo.ru/00adfebe
) bu6mmoreka [JOK
38 YTOJIbHAs KUCIOTA  e€ COMu 25 01.2024 https://m.eds00.ru/00ae006¢
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[Tpaktuyeckas pabora Ne 6 o Teme:
[Mony4yenue okcuaa yriaepona (1V) u

bubmuoreka [JOK

39 HW3yYECHHUE Er0 CBOMCTB. 29.01.2024 https://m.edsoo.ru/00ae027e
Pacno3naBanue kapOOHATOB.
5 bub6mmoreka [{OK
40 Kpemsuit 1 €10 COCHHCHNA 01.02.2024 https://m.eds00.ru/00ae080a
KpemueBas kuciora u €€ comnu.
a1 bubmmoreka [{OK
05.02.2024 https://m.edso00.ru/00ae0el8
OO6mras xapakTepucTuKa
42 XUMHYECKHX JIEMEHTOB — bu6moreka [IOK
MeTauioB. HaxokzieHue B mpupoie 08.02.2024 https://m.edsoo.ru/00ae103e
001re crocoObl MX MOJTYICHHS.
CnnaBbl.
XUMHYECKHE CBOMCTBA METAJIOB.
43 DIEKTPOXUMHYECKHI paz bubnmorexa LIOK
HATIPSKEHHH METAILTOB 12.02.2024 https://m.edso00.ru/00ae1156
bu6mmoreka [JOK
44 [lemouHbIC METAILITBI 15.02.2024 https://m.edso0.ru/00ael4b?2
Marnuii. [llenodno3eMenbHbIC bubmuoreka [JOK
45 METaJLIbI. 19.02.2024 https://m.edsoo.ru/00ael5e8
Baxxuelimmne coeIMHCHUS KaJIbIIHS. 22.02.2024 bu6mmoreka [JOK
46 https://m.edsoo.ru/00ael5e8
JKécTkoCcTh BOJIBI M CIOCOOBI €€ bubmuoreka [JOK
47 yCTpaHCHHUS 26.02.2024 https://m.eds00.ru/00ae1886
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Amromunanii. Baxueiimme

bubmuoreka [JOK

48 COCIIMHEHUS ATFOMUHUSL. 29.02.2024 https://m.edsoo.ru/00aelc64
49 XKenezo. CoenuHenus xeinesa 04.03.2024 Bu6morexa LIOK
https://m.edso0.ru/00ae3de8
[TpakTuaeckast padora Ne7 mo teme: 07.03.2024 bubnuorexa [JOK
50 Pemrenne skcnepuMeHTaIBHBIX 3a7a4 https://m.edsoo.ru/00ae3de8
o teMe «MeTalTbI»
Brrurcnenus o ypaBHEHUSM
XUMHYECKUX PEaKIIHid, eCITH OJHH U3 BuGmiorexa LIOK
51 peareHTOB JaH B U30BITKE WIIH
11.03.2024 https://m.edso0.ru/00ael1750
COIEPKUT IpuMecH. Beixon
MIPOJTyKTA.
O00011IeHNE U CUCTEMATHU3ALIUS 14.03.2024
52 3HAHUM
Kontponbras padota Ne4 o teme 18.03.2024
53 «MeTamsy.
AHanu3 KOHTPOJIBHOUW paboTHI. 22.03.2024
54 Pemenne pacyeTHbIX 3a1a4.
5E OpraHmecKkas XM, 04.04.2024 https://lesson.edu.ru/04/10
08.04.2024 ec23-473c-b3d7-ed82fcaddd02
56 [IpenenbHbIE YII€BOIOPOIBI.
11.04.2024 4158-4bd1-ae98-
57 HenpenenbHble yrieBo10poabl. 18dc1cfb9399
15.04.2024
58 Hommmepnt https://lesson.edu.ru/04/10
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[IpownsBoaHbIE YTIEBOIOPOIOB.

59 C 1 18.04.2024 https://lesson.edu.ru/04/10
[HAPTHL.
KapOonoBbie  kucnoTel.  CIIOKHBIC _
60 S¢upst. Kupsi 1 22.04.2024 https://lesson.edu.ru/04/10
25.04.2024
61 Yriesoipl 1 https://lesson.edu.ru/04/10
62 AMHHOKHCTIOTHI. benku 1 29.04.2024 https://lesson.edu.ru/04/10
O0o006111IEHNE o TEME 06.05.2024
63 [lepBoHaUanbHBIE TIPEACTABICHUS 00 1
OpFaHI/I"IeCKI/IX BCIIIECTBAX.
O6o01enre 1 TOBTOPEHUE Kypca bubmuorexa [JOK
64 XUMHH 9 Ki1acca 1 13.05.2024 https://m.edsoo0.ru/00ae0d0a
Hrorosas arrecranus mo Kypcy bubmuorexa [JOK
65 xumuu 9 Kiacca 1 16.05.2024 https://m.edsoo.ru/00adb33c
O0001IeHne U cucTeEMaTU3aIIs bu6mmoreka [JOK
66 3HAHUH 1 20.05.2024 https://m.edso0.ru/00ad9cb?2
PeseprubIit ypok. O6001EeHNE 1 23.05.2024
67 CHCTEMAaTU3aLMs 3HAHUI 1
PesepBuslit ypok. O6001IeHE U
68 CHCTEMAaTU3aLMs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YUYEBHO-METOAMYECKOE OBECIIEHEHME OBPASOBATEJIBHOI'O
ITPOLIECCA OBA3ATEJIbHBIE YYEBHBIE MATEPHWAJIBI IJI4 YHEHHWKA
Xumus, 8 knace.Pygsutuc I'.E. ®enpgman @.1" . Mocksa.

«H3parenbeTBO «IIpocseinenue» 2019 r

Xumusd, 9 knacc. Pyasuruc I'.E. ®enpaman ©.I' MockBa. «3/1aTenbCcTBO
«IIpocBereHre» TaOJTUIIBI:

[Iepnoanueckasn cucrema XuMHU4ecKux ajeMeHToB /1. 1.

MeHieneeBa, TabJIUIla pACTBOPHUMOCTH, SJIEKTPOXUMHUYECKUH Ps/T HATIPSIKEHU S
METAaJIJIOB

METOJNYECKHNE MATEPHAJIBI IJIA YUUTEJLA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIiA-yPOBEHD.-
Peanuzanus-tpe6oBanuii-@I'OC-0cHOBHOT0-00111eT0-00pa30BaHUs. -
Metoanueckoe-mocobue-s-yunress.pdf

IMNP®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU
NHTEPHET

https://educont.ru/?utm source=elju

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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