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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO OOIET0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW NPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B PI'OC OO0, a takxke Ha OCHOBE (enepaibHOM
paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIIETLMHU MPENnoJaBaHusi yueOHOro mpeamera
«Xumus» B 00pa3oBaTeNnbHbIX oprannzanusix Poccuiickoit denepanun.

[Iporpamma mo XxuMuu Ja€T MpPEACTAaBICHHE O IENsAX, oOmed crpareruu OOy4YeHHS,
BOCIIUTAHUS W Pa3BUTHA OOYYArOIIUXCS CpPEACTBAMH YYEOHOTO IpeaMeTa, YCTaHaBIMBAET
o0s3aTeNbHOE MPEIMETHOE COJEepKaHUe, MpelycMaTpUBaeT paclpeesieHne ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOTrpaMMbl 110 XUMHUH, ONPeAeseT KOIMUeCTBEHHbIE
Y KaUECTBEHHBIE XapAKTEPUCTUKU COAECPKAHMSI, PEKOMEHIYEMYIO [TOCIIE0BATEIbHOCTD U3yUEHUS
XUMHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JJOTMKH Y4eOHOTO Ipolecca,
BO3PACTHBIX 0OCOOCHHOCTEH 00yUaromuXcs, ONpeaessieT BO3SMOKHOCTHU MPEAMETa JIJIs peau3alnn
TpeOOBaHWIl K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHOW MpOrpaMMbl Ha YpPOBHE
OCHOBHOT0 0011ero obpa3oBaHusi, a Takke TpeOOBaHUI K pe3yibraTaM OOy4YeHHS XUMHH Ha
YPOBHE IIeJIel U3y4YeHHs MPEeaMeTa U OCHOBHBIX BHIOB Y4€OHO-TIO3HABATEIBHOM NESTEILHOCTH
00ydJaromnerocs 1Mo OCBOCHUIO y4eOHOTO COIePKAHUS.

3HaHHE XUMUH CIY’)KUT OCHOBOH U1 QOPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIErocs, ero
NpeCTaBICHUN O MaTepUAILHOM €MHCTBE MHUPA, BAKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
NPECTaBICHUS O B3aMMOIIPEBPALICHUAX YHEPTUU U 00 3BOJIIOLIUHU BEUIECTB B MPUPOJIE, O MYTIX
pemieHus Ta00albHBIX MpPOOJIeM YCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOI,
SHEPreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOJIEM 3paBOOX PAHEHHUSI.

N3ydyenue xumuu:

CHOCOOCTBYET peanu3aliii BO3MOKHOCTEH JUIsl CAaMOPa3BUTHS U (POPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHPOBAHNE MBINIJICHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydYaromuxcs,
HaBBIKOB HMX  CAMOCTOSITEJIbHOM  Y4eOHOH  NeSTENbHOCTH,  OKCIEPUMEHTANbHBIX |
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIOBCEIHEBHOW JKM3HH, TaKk U B
npodecCuOHANBHOM e TeIbHOCTH;

3HaKOMUT €O CHEeIM(PHUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAa€T OCHOBBI I[€JIOCTHOTO
B3IJIA]a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH O00YYaIOLUXCS;

crocoOcTByeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTHUYECKOE 0Opa3oBaHUE
00yJaromuxcs.

JlanHbple HampaBieHUs B OOyYECHMM XUMHHM O0ECIEUMBAIOTCS CHElM(HUKON colepx aHus
yueOHOro MpeaMeTa, KOTOPBIH SIBIIsIeTCs MeAarorndeck alanTHPOBaHHBIM OTpaXKeHHEeM 0a30Boii
HAYKW XHUMHWH Ha OINPENICIIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs OPUEHTHPOBAaH HAa OCBOCHHE
00y4aromKUMHUCS CUCTEMBI NTEPBOHAYAIBHBIX MOHATHI XMMHH, OCHOB HEOPTaHUYECKOW XUMUH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepaHHsl MPOrpamMMbl MO XUMHH c(POpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoja k €€ m3ydeHuro. CoaeprkaHUE CKIAAbIBAETCS U3 CHUCTEMBI MOHATUH O XUMHUYECKOM
DJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHUYECKOW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OPraHU30BaHbl IO NPHUHILMITY ITOCJIEI0BATEILHOIO Pa3BUTHs 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSA3H;

— MPECTaBICHUH 00 MEKTPOIUTUUECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckrne 3HaHUS pacCMaTpUBAIOTCAd HAa OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIIEOBATEIBLHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOJHSS
GyHKIMN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOICTB, CTPOCHHUS U BOZMOKHOCTEH MPaKTUYECKOTO
IPUMEHEHHUS U NIOJyYEHHUS] U3Y4aeMbIX BEIIECTB.

OcBoeHne MNporpaMMbl IO XHMMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO TIPEACTABICHUS O
XMMHYECKOM COCTABJISIONIEH HAyYHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOIBI,
LEHHOCTHOTO OTHOILIEHHUsI K HAYYHOMY 3HAaHUIO M METOJIaM MO3HaHus B Hayke. M3yuenue xumun
IPOMCXOIUT C MPUBJICUCHNUEM 3HAHHI U3 paHee U3YUCHHBIX YU4EOHBIX MPeaMeToB: «OKpyKaromun
Mup», «bronorus. 5—7 knaccel» U «Du3uKa. 7 KIacey.

[Tpu u3yyeHNr XUMUHU TPOUCXOAUT (HOPMHUPOBAHKE 3HAHUIM OCHOB XUMHUYECKON HAyKH Kak
00J1acTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEIbHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbl. 3ajada y4eOHOro ImpeaMeTa COCTOUT B (OPMHUPOBAHHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEWIIMX (DAKTOB, MOHATHHA, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blKka HAayKd, B
MPUOOIIEHNN K HAYYHBIM METO/IaM MO3HAHUS TP U3YYEHHUH BEIIECTB U XUMUYECKUX pEaKlui, B
(GOpMHpPOBAaHMM W pPa3BUTHM [O3HABATEIbHBIX YMEHMA M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEIBHON U yueOHO-HCCIIeIOBATEIBCKOM 1eATeIbHOCTH, OCBOCHUH MPABMII O€30M1acHOTO
oOpallleHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM KU3HH.

[Ipy M3ydyeHMHM XMMUU Ha YPOBHE OCHOBHOIO OOIIEro OoOpa3oBaHMsI BaXXHOE 3HAUECHHUE
npuoOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIUICKTYAIbHO PAa3BUTOM JMYHOCTH, TOTOBOMH K CaM0O00pa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO pPEIIeHUH, CHOCOOHOM ananTHUpoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYYEHHUs Ha CHUCTEMAaTHYeCKOe NpUOOIIeHHE OOydJalouIMxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEIbHON  JI€ATENbHOCTH, HAyyHbIM  METOJAaM  IIO3HAHUS,
(GOpMHPYIONTUM MOTHUBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUU,

— obecreueHrne YCIOBHM, CHOCOOCTBYIOIIMX NPUOOPETCHUIO OOYYAIOIIUMHUCS OIBITa
pa3HooOpa3HON NesATeNbHOCTH, TO3HAHUS W CAMOIIO3HAHMS, KITIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIM ), UMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBanue o0mel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPAaMOTHOCTH, B TOM
YHclie YMEHUI 00BSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUPA, UCTIONb3YsI 3HAHUS U OIBIT,
NOJY4YeHHBIE NMPU U3YYEHUH XMUMHHU, NMPUMEHATh UX NPU PELICHWH NMpoOJieM B IOBCEIHEBHOU
YKU3HU U TPYIOBOM JIEATENBHOCTH;

— (opmupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAaHWM Ui BBIPAOOTKM SKOJOTHYECKH LeJIeco00pa3HOro MOBEAEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbS M OKPYKAIOUIEH NMPHUPOTHON
Cpelbl;

— pa3BUTHE MOTUBALMU K 00y4EHHUI0, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTaAHHIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduIIs U HAIIPaBIECHHOCTH AajIbHEHIIEro 00yueHusl.



OO1mee 9nCIIO 4acoB, OTBEACHHBIX Ul M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHmus, cocTaBiseT 136 gacos: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaya/IbHbIE XUMMHUYECKHUE TOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KWU3HM 4YelOBEKa. XHMMHS B CUCTeMe Hayk. Tema u
BelecTBa. Gusnyeckre cBOCTBA BelleCTB. ATperaTHoe cocTosiHue BeniecTB. [lonsiTue o Merogax
nmo3HaHMUs B XUMUU. YucTele BemecTBa U cMecu. CriocoObl pasieieHust cMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[IpocTble u cioXxHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumugeckast popmyna. BaTeHTHOCTh aTOMOB XMMUYECKUX JIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemlecTtB. OTHocuTeNnbHass aTomMHass Macca. OTHOCUTENbHAs MOJEKYJspHas Macca.
MaccoBast 1011 XUMHYECKOI0 3JIEMEHTA B COCIUHEHHH.

KonunuectBo BemectBa. Moib. MoisipHas macca. B3auMocBs3b KOIMYECTBa, MACChI U YMCTIA
CTPYKTYPHBIX €IHHHII BemecTBa. Pacuérel mo popmynam XUMHUYECKUX COSTUHEHUH.

®usnyeckue M XUMHUYECKHUE SBICHUS. XHMMUYECKas peakuuss U €€ IMpPU3HAKU. 3aKOH
COXpaHEHMs MAacChl BEIIECTB. XUMuieckue ypaBHeHus. Kinaccudukanus XUMHUYECKUX peakiui
(coemuHeHUs, pa3IoKEeHHsI, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHUYECKOW IMOCYIOH, mpaBUiIaMu paboThl B JabopaTopuu W NMpuéMamu
oOpareHusi ¢ J1abopaTopHBIM O00OpPYAOBAaHHEM, M3YYCHHE M OMUCAaHWE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIICCTB, HaOM0IeHne (pr3nueckux (TUIaBiIeHUE BOCKA, TasSTHUE JIba,
pactupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUs BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
NPOKAJIMBAaHUE MEHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mefla ¢ KUCIOTOM) SIBJICHUH, HAOI0JICHHUE 1
OINMCaHNe NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklnii (pa3ioxkeHne caxapa, B3auMOIeCTBHE
CEepPHOM KHUCJOTHI C XJopuaoMm Oapus, paszioxkenue rugapokcuaa memu (II) mpu HarpeBanuw,
B3anMoJIeiicTBHE *kelne3a ¢ pactBopoM coiu meau (II), n3ydenune cnocoOoB pasaeseHus: cMecei:
C TOMOIIBI0 MarHuTta, (UIBTPOBAaHUE, BHITAPUBAHUE, TUCTHILIIAIMS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKU IMOBAPEHHOU COJM, HAOJIIOACHHE M ONMUCAHHE PEe3y/IbTaTOB MPOBEICHUS
ONbITAa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(IIIapoCTepKHEBBIX ).



Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xumu4deckux jiemenros /[, U.
Mengeseea. Ctpoenne aToM0B. XMMH4YeCKasl CBsI3b. OKHCJIUTEIbHO-BOCCTAHOBHTEIbHbBIC
peakuuu

[TepBble MOMBITKY KJIacCU(PUKAIUN XUMUYECKUX J1eMEHTOB. [[oHsATHE O TpyMIax cXOAHbIX
3JIEMEHTOB (LIEJIOYHBIE U IIETOYHO3EMENbHbIE METAJIbI, FAJIOT€Hbl, UHEPTHBIE ra3bl). DIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIbI U THIPOKCHUIBI.

Ilepnognueckuit 3akoH. Ilepuomuyeckas cucrema xumudeckux odnemeHros [[. H.
MenneneeBa. KoporkomepuoaHass u JMHHONIEpUOAHAs ¢opmbl [leproanueckoid CHCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynnbl. DU3NUECKUA CMBICT
MOPSITKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX Aiep. M30Tonbl. DnekTpoHbl. CTpOEHME 3JIEKTPOHHBIX
ob6onouek aroMoB TepBbIX 20 xuMuUeckux dieMeHTOB I[lepmommueckoir cucrtemsl J[. U.
MenneneeBa. XapakTepUCTHKa XUMUYECKOTO 3JIEMEHTA MO €ro mnoJioxkeHnuto B [leproanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XMMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOAAM.

3nauenue [leprnoanueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHYECKUX SJIEMEHTOB
JUIs pa3BUTHs HayKU U npakTuku. Jl. 1. MeHaeneeB — y4€HbIl U IPasKJaHUH.

Xumuyeckas CBSI3b. KoBanentnas (nonsipHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3B.

Crenens okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Iponeccsl okucinenus
Y BOCCTaHOBJICHUS. OKUCITUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpaMu KHUCJIOT W IIEJIO0YEH, IMTPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI (TOpEeHHEe, PEaKLUK Pa3JIOKEHUS, COSTUHEHHUS ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — siaeMEHT M IPOCTOE BEIIECTBO.
Haxoxxaenue kucnopona B mpupoje, Gpu3ndeckue 1 XUMUYeCKUe CBOMCTBA (peakuy TOpeHus).
Oxcunpl. Ilpumenenune xucimopona. CrocoObl TONy4deHHs KUCIOpoJa B JabopaTopud H
IpOMBIIIIEHHOCTH. KpyroBopot kuciopoga B npupoge. O30H — amioTponHas MoAudukanus
KHCIIOpOJa.

TennoBoil 3¢ ¢deKkT XUMHUUECKOW peakluu, TEPMOXUMHUYECKUE YpaBHEHHUS, 9K30- U
OHIOTEPMUYECKUE peaKkuMU. TONIMBO: Yroib M MeETaH. 3arpsA3HEHHE BO31yXa, YCHIICHUE
napHUKOBOTO d(dekTa, pazpyiieHne 030HOBOTO CJIOS.

Bonopon — anemeHT 1 nipoctoe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, Gpuzndeckue
U XUMHYECKUE CBOICTBA, IPUMEHEHHUE, CIIOCOObI orydeHust. KuciaoTs! u conu.

MomnsipHblii 00bEM ra30B. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BoAbl. Bona kak pactBoputenb. PactBopbl. HackimieHHble u
HEHACBILICHHBIE PacTBOpbL. PacTBopuMOCTE BemecTB B Boae. MaccoBas 1o BeIIecTBa B
pactBope. XuMHuecKue cBoiicTBa Boabl. OcHOBaHUA. Poiib pacTBOpPOB B MPHUPOAE U B JKU3HU
yesoBeka. KpyroBopoT Boasl B Ipupoje. 3arpsi3HEHHE NPUPOAHBIX BoJA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.



Knaccudukammst nHeopranmuyeckux coenuHennid. Oxcunbl. Knaccudukanus OKCHIOB:
cojieoOpa3ymomnue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpazyromue. HomeHnkinaTypa
okcua0B. DU3nUeCKre U XUMUYECKHE CBOMCTBA OKCUIOB. [loyueHue okcuaos.

OcHoBanus. Kiaccudukamust ocHoBaHMiA: METOYM W HEPACTBOPUMBIC OCHOBAHUS.
Howmenknarypa ocHoBanuii. @u3nYecKHUe M XUMHUYECKHE CBOWCTBAa OCHOBaHWU. [lomyudenue
OCHOBAaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucnor. Ouznyeckue U XUMUYECKHE
cBoiicTBa kuciot. P aktuBHoctu metamioB H. H. bekerosa. [losnyyenue Kucior.

Conu. Homenkiarypa cosneil. @uzndeckue U XUMUYECKUE cBoWcTBa cosel. [lomydenue
coJiei.

['eneTnyeckas cBsI3b MEXK/y KlacCaMd HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpeiesieHue CoJepKaHusl KUCIopoJia B BO3AyXe, MOIyYeHue, coOupaHue,
pacmo3HaBaHHE M HM3YYCHHE CBOMCTB KHUCIOpOJa, HAOIIOEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOBHMKHOBEHHUS U IMPEKpaALICHUsI TOpeHus (Moxkapa), 03HAKOMJICHHUE C
o0Opa3liaMu OKCHJOB M ONUCAaHHE HMX CBOMCTB, NOJy4YeHHE, COOMpaHue, paclo3HaBaHUE U
W3ydeHUEe CBOMCTB Boaopoaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meam (II)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPHUATIOB), HAOMIOJeHNE 00pa3IloB BEIIECTB KOJTUYECTBOM |
MOJIb, HMCCIEIOBAaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM JI0J€d pacTBOPEHHOTO BEILIECTBA,
B3aMMOJICICTBHE BOJBI C MeETaUIaMU (HaTpUeM MW KajbliieM) (BO3MOXXHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIIEJOBaHUE OOPA3I[OB HEOPTAaHMUYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
HAOIIO/ICHUE M3MEHEHHSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W INEJIOYEH, M3ydeHHe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM CepHOIM KHCIIOTHI, KUCIOT C METaJNIAMH, PEAKITAMA
HEUTpaan3aluy, MojiydeHue HepacTBOPUMBIX OCHOBAHUMU, BHITECHEHHE OJJHOTO MeTalljia APYTuM
U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad 1o TeMe «BaxHelme Kiacchl
HEOPTaHUYECKUX COCTMHECHUI.

Meosrcnpeomemnuwie ceasu

Peanuzanus MeXNpeaAMETHBIX CBA3€H NMPU M3yUYEHUU XMMHHU B 8 KJacce OCYIIECTBISETCS
Yyepes3 UCIOJIb30BaHKEe KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHATUMN, TaK M MOHSITHHA, SBISIONUXCS
CHUCTEMHBIMU ISl OTAEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOpHs, 3aKOH, aHAJIH3,
CUHTE3, KJacCU(pUKalUsi, MEePUOJUYHOCTb, HAOIIOACHHE, SKCIEPUMEHT, MOJCIUPOBAHHUE,
U3MEpPEHUE, MOJICIIb, SBJICHHE.

®dusnka: Marepusi, aTroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, HN30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYNA, SJEKTPUUECKUN 3apsisi, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHHE BEILECTBa, ra3, (U3WYECKUE BEIUYHHBI, €TUHHUIBI U3MEPEHUs, KOCMOC, IJIAHETHI,
3BE3151, CoHIIE.

buonorus: ¢porocunres, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpATbl, TOPHBIE IOPOJBI, IOJE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo 1 XMMH4YecKasi peaKkius

Ilepuoanueckuit 3akoH. llepmogmyeckass cucrema XuUMHUYeCcKHX »diemeHtoB [, .
MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOWCTB XUMHUYECKHX



3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kalus, KalbLUs W MX COCAUHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepnondeckoil CUCTEME U CTPOEHUEM MX ATOMOB.

CrpoeHue BemiecTBa: BHMJbl XUMHUYECKOW CBA3M. THIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIUNINYECKON PEIIETKU U BUAA XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHWYECKHX BEIIECTB. XMUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K PAa3IMYHBIM KJaccaM HEOPTaHMYECKUX COCJIMHEHHM, FeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XuMU4ecKUX peakiui Mo pa3InyHbIM MpHU3HAKaM ([0 YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEINIOBOMY 3D (PEKTyY, M0 N3MEHEHUIO CTENIEHEH OKUCIICHUS
XUMHUYECKHX JJIEMEHTOB, [0 OOpaTUMOCTH, IO YYacTHIO KaTajau3aTopa). OK30- H
SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMUUYECKUE YPABHEHHUSI.

[TonsiTie 0 CKOpPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
katanuse. [lonsTue o xumMuueckoMm paBHOBecHH. DAKTOPBI, BIUSIOMIKE HA CKOPOCTh XUMUYECKOU
pPEeaKINU U MOJI0KEHHE XUMUUYECKOT0 PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBlIE€HHWE YPAaBHEHHU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIyii ¢ UCTIOJIb30BAaHHEM METO/A AJIEKTPOHHOI0 OajaHca.

Teopust AEKTPOIUTUUECKON JUCCOLMAIMHU. DIEKTPOIUTHI U HEINEKTPoJauThl. KaTHoHbI,
aHUOHBI. MexaHn3M JUCCOLMAMU BEIECTB C PA3JIMYHBIMU BUAAMH XUMHUUYECKON CBA3U. CTEneHb
nuccouranuu. CUbHbBIE U c1a0ble 3JIEKTPOIUTHI.

Peakuuy noHHOro oOMeHa. YCIIOBUS MPOTEKaHHUs peakMii HOHHOTrOo OOMEHa, MOJHbIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakuui. CBONCTBA KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NpeJCTaBlICHU 00 3JIEKTPOIUTUYECKON auccoruanuu. KayecTBeHHbIE peakIMu Ha HOHBI.
[TonsTe o ruiponun3e coseu.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJCNISAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB —
METaJUIOB W HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHaa HaTpHsl),
UCCJIEI0BAHNE 3aBUCUMOCTH CKOPOCTM XHMHYECKOW pPEaKUHWH OT BO3JEHUCTBHS Ppa3INYHBIX
(akTOpOB, UCCIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpOIECCa IHCCOLMALNU
KHCJIOT, IIEJI0Y€l U coseil (BO3MOKHO UCIIONIb30BAaHUE BUJIEO MAaTEPUATIOB), IPOBEICHUE OIIBITOB,
WUTFOCTPUPYIONIUX TPHU3HAKK MPOTEKAHMs peaKIuii MOHHOro oOMeHa (0Opa3oBaHHE OcCajKa,
BbIJIEJICHHE Ta3a, 00pa30oBaHME BOJIbI), OMBITOB, WUIIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX peakiuil (TOpeHue, peakuuu pas3liokKEHUs, COCAMHEHUS), paclO3HaBaHUE
HEOPTraHWYECKUX BEUIECTB C TOMOUIBI0O KAuYeCTBEHHBIX pEakUUid Ha MOHbI, pEIICHUE
SKCHEPUMEHTAIBHBIX 3aa4.

MeTa/libl M MX COEIUHEHUSI

OO01mas xapakTeprucTUKa XUMUIECKIX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU HIX MTOJIOKCHHUS
B [lepuonanueckoit cucreme xumuueckux sneMeHToB JI. M. MenneneeBa u CTpoeHUsS aTOMOB.
Ctpoenue MetayoB. MeTamnueckas CBA3b M METaJUIMYeCcKash KpUCTAJUIMYECKas peleTKa.
DNEKTPOXUMUYECKUNA psAll HampsokeHu MetaimioB. Dusnmueckne M XMMHYECKHUE CBOMCTBA
MeTaymioB. O0mme crocoObl MONy4YeHUsT MeTauIoB. [IoHATHE 0 KOPPO3UH METaNIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppos3uu. CriaBbl (CTallb, YyryH, MIOPATIOMUHUN, OpOH3a) M HX
PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.



[llenounbie MeTasuibl: TTONOKeHUE B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenpgeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJIE€HHE B mnpupoje. OU3NUYECKUE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayust). OKCUIBI U THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAIOB B UX COCIUHCHHI.

[IlenoyHO3eMeENbHBIE METAIIIBI MATHUH M KaJIbIUI: MTOJI0KeHUE B [lepuoandeckoi cucreme
xumudeckux aemeHtoB . M. MenaeneeBa, CTpOEHHE MX aTOMOB, HAaXOXIAEHUE B IPUPOJE.
du3nyeckrie U XUMHYECKHE CBOMCTBA MarHus M Kanblusa. BakHeuime coeqUHEHUS KaabIIHs
(oxcua, TuApOoKCH I, coyn). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHHS.

AnmoMuHMi: monokeHue B Ilepumogmyeckoil cucteme Xumuyeckux syemeHtoB [, U.
Mengeneesa, CTpOEHHE aTOMa, HAXOXKJAEHUE B npupoae. PU3NYEeCcKUe U XUMUYECKHE CBOKWCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepumoanueckoid cucrteme xumuueckux osaeMmentoB JI. U.
MeHnneneeBa, CTpOEHHUE aTOMa, HAXOXKACHUE B Mpupojae. Pu3NuecKkue 1 XMMHYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U conu kenesa (II) m xemesa (III), ux cocras, cBolcTBa U
MOJIy4eHHE.

Xumuueckuii IKcnepumenm:

03HaKOMJICHHE C 00pa3llaMH METAJJIOB U CTUIaBOB, UX (PU3MYECKUMHU CBOMCTBAMH, U3YUCHUE
PE3YNBTaTOB KOPPO3HH METAIIIOB (BO3MOKHO HCIIOJIb30BAHUE BUJICOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICCTBUSL OKCHJAa KalbllMsi U HATpus C BOJAOM (BO3MOXHO UCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHWE CBOMCTB JXECTKOW BOJBI, MpoOIlecCa TOPECHHs Keje3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BHUJICOMATEPHAIIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX pPEaKLMi Ha MOHBI: MarHus, Kajlbllvs, aIIOMUHUS, LMHKa, xene3a (I1) u xenesa
(III), memgm (II), HaGMrOIEHNE W OMKCAHKE MPOIIECCOB OKpPAITMBAHUS TUIAMEHU MOHAMU HATpUS,
KaJIisg ¥ KaibIUs (BO3MOXKHO HCIIOJB30BAaHHUE BUICOMATEPHAIIOB), UCCIeAOBaHUE aM(OTEpHBIX
CBOWCTB T'HJIPOKCHA AJIIOMUHMS M THAPOKCU]IA IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHeuIne MeTaJuIbl U UX COSTUHCHUS.

Hemerasnibl M X COeIUHEHUS

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
crerieHu okucieHusi. CTpoeHune M (pu3nyYeckre CBOMCTBAa MPOCTHIX BEIIECTB — TaJOT€HOB.
XVMMHYECKHE CBOMCTBA Ha MpHUMEpPE XJopa (B3aUMOJECHCTBHE C METalJIaMH, HEMETaJllaMH,
miesoyamu).  XjopoBoaopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOMCTBA, TOJyYCHHE,
npuMeHeHue. JleiicTBre XJiopa U XJ0pOBOIOPO/Ia Ha OpraHU3M 4YelioBeKa. BaxkHelme XI0puibl
U X HaXO0XJECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHbIE MOIU(UKAIIMK KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpOEHHUE, (PU3MYECKHEe M XHUMHUYecKHe CBOWCTBa. OKCHABI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOMCTBa
(oOmIme Kak MpeacTaBUTENS Kiacca KUCIOT U criendudeckue). XUMUYECKUE PEAKIUH, JISKAIIe
B OCHOBE IPOMBILIUIEHHOTO CIIOC00a MOTy4eHus: CepHOU KUCIOTHI. [IpuMeHeHne cepHOi KUCTOTHI.
Conu cepHOI KHCIIOTHI, KaueCTBEHHasl peakuus Ha cyibdar-uoH. Haxoxnaenue cepbl u e
COCIMHEHUHN B IPUPOAC. XUMUUYECKOE 3arpA3HEHUE OKPYKAIOLIEH Cpeabl COCAUHEHUSIMU CEPbI
(KUCTIOTHBIE JOXK/IH, 3arPsI3HEHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €TI0 MPE0TBPAIICHHUS.

OO6mas xapaktepucTuka 53JeMeHTOB VA-rpymnmbl. OcCoOCHHOCTH CTPOCHUS AaTOMOB,
XapakTepHbIe CTENEHH OKHUCIEHHs. A30T, paclpoCTpaHeHHE B TMpHpoJe, (U3NYECKUe WU



XUMUYeCKHe cBoicTBa. KpyroBopoT azora B mpupozae. AMMHUaK, ero Gu3ndeckrue 1 XUMUYECKHE
CBOICTBa, Moy4YeHHe 1 nmpuMeHeHne. Comu aMMOHWSI, UX (PU3MUECKHe U XUMUYECKIE CBOMCTBA,
npuMeHeHne. KadecTBeHHass peakuusi HA MOHBI aMMOHUS. A30THAasi KUCJIOTa, €€ TMONy4YeHHE,
bu3ndeckue W XHMMHYECKHE CBOMCTBa (OOIMEe Kak TPEACTaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnoapb3oBaHue HHUTPATOB M COJIEH aMMOHHSI B KauyeCTBE MUHEPAIBHBIX
ynoopenuii. XuMuueckoe 3arps3HeHHe OKPYXKAIoUel cpeabl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
TOXKIM, 3arps3HEHHE BO3/yXa, MOYBBI M BOAOEMOB). Docdop, almoTporHble MOIUDUKAINH
docdopa, duznveckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucmnora,
bu3nYecKkue W XUMHUYECKHE CBOMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MUHEPATBHBIX YIO0OPCHHIA.

OObmas xapakrepuctuka 31eMeHTOB IVA-rpynmbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUA. YTJepo/, aJIOTPOINHbIE MOAUDUKAIINY, PacIpOCTPaHEHHE B
npupoje, Guzndeckue 1 XuMuIeckue cBocTBa. Ancopouus. KpyroBopot yriepoaa B mpupoze.
Oxkcunsl yraepoaa, ux GU3NYECKUE ¥ XUMUYECKUE CBOWCTBA, JCUCTBHE HA KUBBIC OPTaHU3MBI,
MOJTyYeHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIEMBI, CBsI3aHHBIE ¢ okcuaoM yriepona (IV),
TUIOTE3a T100aIbHOTO TMOTEIUVIEHHUs KJIMMaTa, MapHUKOBBIA 3(Q¢eKkT. YTonbHas KUCIoTa U eé
conu, UX (U3MYEecKHe M XHMHUYECKHE CBOICTBa, MONydeHHe U npumeHeHHe. KauecTBeHHas
peakuus Ha kKapOoHaT-MOHKI. Vcronk30Banne KapOOHATOB B OBITY, MEAUITMHE, TPOMBIIIIICHHOCTH
U CEIIbCKOM XO3SICTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAaK O COCIUWHEHHSX yriepoja
(MeraH, 9TaH, STUJICH, alleTUJIeH, TAHOJ, TIULEPUH, YKCYCHas KuciioTa). [I[pupogHbie ICTOYHUKI
YIJI€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HeTh), MPOAYKTHI UX NepepaboTKu (OEH3HH), UX POJIb
B OBITY M TPOMBINIUICHHOCTH. [ToHSITHE 0 OMONOrMYecKH BaXKHBIX BEIIECTBAX: JKHUpaX, Oenkax,
yriaeBolax — M HMX POJIM B KU3HU 4YelloBeKa. MaTepuanbHOE €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnyeckue W XUMHUYECKHUE CBONCTBA, MOJyYE€HHUE U TPUMEHEHUE.
Coenunenuss kpeMHusi B npupone. OOmme mnpeacraBineHuss o0 okcune kpemuaws (IV) u
KpeMHHEBOM KucioTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIICHHOCTH. BaskHelmme
CTPOUTENIbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpoGnemsr
0€30MMacHOT0 UCTIOIB30BaHUS CTPOUTEIHHBIX MATEPUAIIOB B TOBCETHEBHOM KM3HH.

Xumuueckuii IKcnepumenm:

U3ydeHrue o0paslloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJNSIHOM KHCIIOTHI, MPOBEACHUE
KayeCTBEHHBIX PEaKklUil Ha XJOPUA-WOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (QU3NUECKUe U XUMUYECKHE CBOMCTBA TaJOre€HOB M MX COCIWHEHUH (BO3MOXKHO
UCIOJIb30BaHNE BUACOMATEPUAIOB), O3HAKOMIIEHHE C OO0pa3laMH XJIOPUIOB (TAJIOTCHUIIOB),
O3HAaKOMJICHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSAMH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpPHAIIOB), HAONIOJCHWE Tmporecca OOyriauBaHMs  caxapa MO JACHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, U3yY€HHE XUMHUYECKUX CBOMCTB pa30aBIEHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KA4YeCTBEHHOH peakmuu Ha cyib(paT-HOH W HaONIO/eHHEe MpHU3HaKa e
MPOTEKAHUs, O3HAKOMJICHHE C (PU3UYECKUMH CBOMCTBAMHU a30Ta, ¢ocdopa MU MX COCTUHEHUU
(BO3MOXHO HCTIONBF30BaHUE BUIEOMATEPHAIIOB), 0Opas3amMu a30THBIX B (OCHOPHBIX yI0OpEHHUIH,
MoJlyueHue, coOupaHue, pacro3HaBaHUE © HW3YYCHHE CBONCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX peaKluii Ha HOH aMMOHUS U (ocaT-uoH U U3yUCHHE MPU3HAKOB UX NMPOTEKAHMUS,
B3aMMOJICIICTBIE KOHIIEHTPUPOBAHHOM a30THON KHUCIIOTHI C MEAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), H3Y4YEHHE MOJeNed KpPUCTAIMYECKUX peImEToK anMasza, rpadura,
dymiepeHa, 03HAKOMIICHHE C TIPOIECCOM aJICOPOIIUU PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM



yraéM U yCTPOMCTBOM MTPOTHBOrasa, MojdydeHue, coOrupaHue, paclio3HaBaHue U N3y4eHHE CBOWCTB
YIJIEKHCTIOTO Ta3a, MPOBEACHUE KAYECTBEHHBIX pPEaKUWid Ha KapOOHAT W CHIIMKAT-UOHBI H
U3Y4YEHHE IIPU3HAKOB UX IPOTEKAHMs, O3HAKOMJIEHHE C TPOAYKLHMEH CHIMKAaTHOU
MPOMBIIIIEHHOCTH, PEIIEHUE SKCTIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHeillne HeMeTasulbl U UX
COETUHEHUS.

XuMus M OKpyKamoLias cpeaa

BemectBa u Marepuanisl B TOBCEJHEBHOM KMU3HU YellOBEeKa. be3onmacHoe MCIOJIb30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas moMolmp Mpu XHMHYECKUX OXOTrax u
OTpAaBIICHUSX.

XUMUYECKOE 3arps3HEHUE OKPYXKAIOMICH Cpe/ibl (TpeeNibHas JOMyCTUMasi KOHIICHTPAIHs
BemecTs, Aanee — [1/1K). Poib xuMun B penieHun 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3ioB MaTepuayioB (CTEKIIO, CIIaBbI METAJUIOB, MOJIMMEPHBIC MATEPUATIBI).

Mesicnpeomemmuuie ceasu

Peanuzanus MeXNpeaAMETHBIX CBA3€H NMPU M3yUYEHUU XMMHU B 9 Kiacce OCYIIECTBISETCS
yepes3 UCIOJIb30BaHNE KaK 00X €CTeCTBEHHO-HAYYHBIX OHATUMN, TaK U MOHSATHH, SABISIOLIUXCS
CHUCTEMHBIMU ISl OTAEBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTecTBEeHHO-HAYYHBIE TIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, MEePUOJUYHOCTb, HAOIIOACHHE, SKCIEPUMEHT, MOJCIUPOBAHHUE,
U3MEepeHHe, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3P EKT, TEXHOJIOTHUS, MaTepHAIIbI.

®dusnka: Marepusi, aTroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIUJ, HN30TOIbI,
paauOaKTUBHOCTb, MOJIEKYJIAa, DJJICKTPUUECKUM 3apsAll, NPOBOJHUKH, IOIYIPOBOJIHUKH,
TUDJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BELIeCcTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTANINYEeCKas peIIETKa, CIIaBbl, PU3NUECKUE BETMUUHBI, €IMHULIBI
U3MEPEHHUSI, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoMHIIE.

Buonorusi: ¢otocunres, npixanue, Ouocdepa, IKOCUCTEMA, MUHEpPAIbHBIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpATbl, TOPHBIE IOPOMBI, IOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOmIEro 0Opa3oBaHUs
JOCTUTAIOTCS B X0JIe 00YYEeHUsI XMMHUU B €IUHCTBE YU€OHOH M BOCIIMTATEIBHOMN JCATEIHHOCTU B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKUMHU  COIMOKYJIBTYPHBIMH H  JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBHJIaMH M HOPMAaMU TMOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U COLMANIN3AIMU 00Y4arOIINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M pacIIMpEHHE ONbITa JCSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOILIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACIIE/IMIO0, TIOHUMaHMS 3HAYCHUS XMMHUYECKOH HAayKM B JKM3HHM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIQJIETh TOCTOBEPHON MH(pOpMaIell O MEepeaoBbIX TOCTHKEHUSX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSX 00 yCTpOHCTBE
MUpa U 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHUSA:

NPEJICTaBICHUS O COLMAIbHBIX HOpPMax M MpaBWJIax MEXKJIMYHOCTHBIX OTHOULICHHH B
KOJUJIEKTUBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00LIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIeI0BATENbCKOW, TBOPUECKOW W JAPYIMX BUAAX JEATENBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIbHOCTH MPU BHIMOJIHEHUH YY€OHBIX, TO3HABATENIbHBIX 3a/ad,
BBIMOJTHEHUH XUMHYECKHX JKCIHEPUMEHTOB, CO3JaHUHM YYE€OHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOILM B Ipoliecce ITON y4yeOHOU AesTebHOCTH, TOTOBHOCTHU
OLIEHUBATh CBOE MOBEICHHE U ITOCTYIKH CBOMX TOBAPUIIIEH C MO3UIIMHA HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4E€TOM OCO3HAHUS NOCIEACTBUNA TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33pEHUYECKUE  MPEJICTaBICHUS O  BEIIECTBE W  XUMHYECKOW  peakiu,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABIJISIIOIIME OCHOBY JJIs
MOHUMAaHUS CYITHOCTH HAYYHON KapTUHBI MUPA, IPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUSI IPUPOBI, B3AaUMOCBS3X UeJIOBEKa C MPUPOIHOIN Cpeioi, O pOoJIM XUMHUH B IMO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHBBI, HAIPABJICHHBIC HA TMOJYYCHHE HOBBIX 3HAHUN 1O XUMHH,
HEoOXonuMBbIe Uil OOBSICHEHMs HaOJI0JaeMbIX IPOLECCOB U SIBJICHUHN, IO3HABATEIILHOM,
MH(GOPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYIMHBIMH TEXHHYECKUMHU CpEICTBAMU
WH(GOPMAIMOHHBIX TEXHOJIOTHH;

UHTEepeC K OOyYeHHMIO M TO3HAHUIO, JI00O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHuIO, IPOEKTHON M MCCIIEAOBATENbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHs O0y4YEHHS B HajbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HaHHE IIECHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIIEHNUS K CBOEMY 3/10POBbIO, YCTAHOBKU
Ha 370pOBBIH 00pa3 >KU3HHU, OCO3HAHUE TIOCIEACTBUN M HEMPUITHE BPEAHBIX MPHUBBIYCK
(ymoTpeOneHus ajmkoroJisi, HapKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOIIOJCHUS TPaBHII
0€30MacCHOCTH MTpU OOPAIICHUH C XUMHUUECKUMH BELIECTBAMH B OBITY U pPeabHOM KU3HU;



5) TpyaoBOro BocnuTaHMs:

UHTEpEC K MPAKTUIECKOMY U3YUYEeHHUIO Mpodeccuil 1 Tpyaa pa3IuvyHOro poja, yBaKEeHHE K
TPYAY U pe3yibTaTaM TPYA0BOH AESITEILHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX
3HaHUW 1O XHUMHH, OCO3HAHHBIA BBHIOOP WHIUBUIYaIbHOW TPAEKTOPUHU MPOAOKEHUS
o0Opa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MNpO(EeCCHOHANBHOW JESITEIbHOCTH U Pa3BUTHS
HEOOXOMMBIX YMEHUH, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAILHON CpeIe;

6) IK0JI0rM4ecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIIEHHE K MPHUPOJie KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHUYECKOMY 370POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TTPaBUJI OE30MaCHOTO MOBEICHUS TIPH paboTe C BEIECTBAMH,
a TaK)Ke B CUTYyAIUAX, YTPOXKAOIINX 3J0POBbIO U )KU3HU JIOIEH;

CHOCOOHOCTH MPUMEHSATH 3HAHUS, IOJTy4aeMble PU U3YUEHUU XUMUH, [T PEIICHUS 3a/1a4,
CBS3aHHBIX C OKpPYXKAlOLEeWd IPUPOJHON CPEAOW, Ul IOBBIMICHHUS YPOBHS DJKOJOTMYECKOU
KYJIbTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTed UX pellieHus
MIOCPEJICTBOM METOJOB XUMHH, HKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B
[I03HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAIIBHON IIPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampeaMETHBIX pe3yJlbTaTOB BBIIEISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, T€OpHs, MPUHIUIM, TUNoTe3a, (HakT, CUCTEMA,
IpoIiecc, KCIEPUMEHT U JIPYToe.), KOTOPbIE UCIOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHHMN U3 ATHX MPEIMETOB (OPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHHE MHpa, U YHHBEpcajbHble yuyeOHblE NelcTBUA (IO3HaBaTeNbHEBIE,
KOMMYHUKATHBHbIE, PETYJIATUBHBIE), KOTOpble oOecrneuynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOU IS TeIbHOCTH.

ITo3HaBaTebHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Bba3oBble jiornyeckue AeicTBUA:

YMEHUSI MCIHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHWs IPU OCBOCHUM 3HAHUM:
PaCKpbIBAaTh CMBICII XMMUYECKUX MOHATUHN (BBIIEATh UX XapaKTePHbIE MPU3HAKU, YCTAHABIUBATh
B3aMMOCBSI3b C JIPYTMMHU TOHATUSMH), UCIOJb30BATh MOHATHUS IS OOBSICHEHHUS OTICIbHBIX
(bakTOB U SBJICHUI, BRIOUPATh OCHOBAHUS U KPUTEPUH 11 KIacCU(PUKAIMN XUMUUECKHUX BEILIECTB
U XUMUYECKUX DPEaKIMil, yCTaHAaBIUBaTh NMPUUYMHHO-CIICCTBEHHbIE CBSI3U MEXIY OOBEKTaMU
U3YYEHHUs], CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHAYKTUBHBIE, AECIYKTUBHBIE, 11O AHAJIOTHUH),
JiefaTh BBIBOJIBI M 3aKJIIOUCHHS;

yYMEHHE MPUMEHITHh B Mpoliecce MO3HAHUS MOHATUS (MpPEAMETHbIE U METalpeaMeTHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, NPeoOpa3oBBIBATh MIMPOKO
IPUMEHSEMbIE B XMMHM MOJIENIbHBIE NPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMu4eckass ¢GopMyina M YpaBHEHHE XHMMHUYECKOH pEakUMu — TpU pPElIeHUH Y4eOHO-
MO3HABATENIBHBIX 3a/a4, C Y4ETOM OSTHUX MOJEIbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepu30BaTh CYIIECTBEHHBIE MPU3HAKM H3Y4aeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUAaEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBrble ucciaenoBareJLCKHe AeHCTBHUA:



YMEHHME HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUSA, a
TakKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIOTE3bI IO TMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO YYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0OM IpOoIlecca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €r0
pe3ynbrar, GopMmynHpoBaTh 00OOIIEHUS W BBIBOABI MO pE3ylbTaTaM MPOBEAEHHOTO OTbITA,
WCCJICIOBAHMSI, COCTABIIATH OTYET O MPOJICIAHHON paboTe.

Pabora ¢ undopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUJIOB
1 GOpM IPEJICTABICHHUS, TTOJTYyIaeMYIO U3 Pa3HBIX HICTOYHUKOB (HAYYHO-TIOMYJSIPHAS TUTEpaTypa
XUMHUYECKOTO CO/IEpPIKaHusl, CIIPAaBOYHbIE T0COOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHUIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMAIH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JIJIsl BBIMIOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 3374
OTIpeNIeIEHHOT0 THUIMA, MPHOOpPETeHHE OIbITa B 00JACTH HCMOJIb30BAHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIa/IeHUE KYJIbTYpOi aKTUBHOI'O HCIOJIb30BAHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (QOpPMYy MpeACTaBICHUS
uHPOPMALIMKM ¥ WUIIOCTPUPOBATH pEIIaeMble 3a/ladydl HECJIOXKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

YMEHHME HCMOJIb30BaTh W aHAJIM3UPOBATh B MpoOlEcce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH UH(POPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEICKOT0 X03sIIiCTBa U TpaHCIOPTa
Ha COCTOSIHHE OKPYKAIOLIEH IPUPOJHON CPEBI.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHA:

YMEHHUSI 3aJlaBaTh BOIPOCHl (B XoJe AWaiora W (WIH) IUCKYCCHH) TIO CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHUS MPEJCTABIATh MOJYYEHHBIE PE3yIbTaThl IO3HABATEIBHOMN JAESITENBHOCTU B YCTHBIX
U THCHbMEHHBIX TEKCTax; JAeNaTh IMPE3EHTALHUI0 PEe3yJbTAaTOB BBIMNOJHEHUS XHUMHUYECKOTO
AKCTIEpUMEHTa (JJa0OpaTOPHOTO OIbITa, JTA0OpaTOpPHONW pabOTHI MO HCCIACAOBAHHIO CBOWCTB
BEIIIECTB, Y4€OHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATENBCKON NEeATEIbHOCTH MPU PELICHUH BO3HMKAIOMIMX MNpoOJieM Ha OCHOBE yuéra
O0IIMX WHTEPECOB M COTVIACOBAHMS TMO3UIMI (0OCYKIeHUsI, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBbI», KOOPJAWHALIUS COBMECTHBIX JIEUCTBUM, ONpeIeieHne KPUTEPUEB O OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eliCTBHSL:

YMEHHE CAMOCTOATEIBHO OMPENENITh LeNu AeSITeNbHOCTH, JIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JCSITENHHOCTH, BHIOMPATH
HanOosee Y3PPeKTUBHBIE CIOCOOBI peIIeHHs yYeOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJISITh WJIM KOPPEKTHUPOBATH MPEIJIOKEHHBIA AJITOPUTM ICHUCTBUI MTPHU BHITIOJIHEHUH 3aTaHUI
C y4éTOM TMOJy4YeHHUs HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKIusX,
OLICHMBAaTh COOTBETCTBUE MOJIYYEHHOIO pPe3yJbTaTa 3asBICHHOM 1I€JIM, YMEHUE UCIIONIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUU 33/IaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B coctaBe mnpeaMeTHBIX pe3yabTaTOB [0 OCBOCHUIO O053aTEIBHOIO COAEpIKAHMUS,
YCTAHOBJICHHOTO JaHHOH (enepanbHO pabodeld MporpaMMoMl, BBIICISIOT: OCBOCHHBIC



oOydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JEHCTBH, crienuduueckue s
HpeI[MeTHOﬁ 06HaCTI/I «XI/IMI/ISI», BUObI OCATCIBHOCTHU IIO HOHY‘IGHI/IIO HOBOI'o 3HaHHA, €TI0
UHTEpIpEeTaINH, IPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CHTYaLlUsX.

K koHiy oOydeHus B 8 Kjacce MpeaMETHBIC Pe3y/bTaThl HA 0A30BOM YPOBHE JIOJIXKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMECHHMN

PacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKUX IMOHSITHI: aTOM, MOJIEKyJa, XUMUYECKHUIT
DJIIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeECh (OAHOpPOAHAs U
HEOJTHOPO/IHAS), BAJICHTHOCTh, OTHOCUTENIbHAs aTOMHAs M MOJICKYJSpHas Mmacca,
KOJIMUECTBO BEILECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JIsl XUMUYECKOTO JIeMEHTa
B COCAUHEHMM, MOJSIPHBII 00BEM, OKCHA, KHCJIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peakius, KIacCUuPUKAIHS
peaKUuii: peakluy COSAMHECHUS, PEaKIUU PA3NIOKEHUS, PEAKIIUU 3aMEIICHUS, PEaKIIH
oOMeHa, K30- U IHIOTEPMHUYECKUE PEAKIINH, TEIUIOBON 3P EKT peakiuu, aapo aToma,
JMIEKTPOHHBIA CJION aToMa, aToMHasi opOWTaib, paAuyC aToMa, XWMHUYECKas CBS3b,
MOJISIpHAsl W HETOJIApHAas KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KAaTHOH, AHUOH,
pacTBop, MaccoBasi 10JIs BellecTBa (IPOLIEHTHAs KOHIIEHTPAIHsA) B paCTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKUX TOHSATUH M MPUMEHSTH 3TU
MIOHSITHS TIPU OMTUCAHUH BEIIECTB U MX MPEBPAICHHUIA;

UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHUKY Ui COCTaBlICHHs (opMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

OTIpeNieNIATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETCHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCJAMHEHUSX, MPUHAICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COEOUHEHHM 1o ¢opmyaaMm, BHI XHUMHUYECKON CBS3U
(xoBaJIeHTHas! M1 MIOHHAs) B HEOPTaHMYECKUX COCTMHEHUSX;

packpeiBaTh cmbicia llepuogunueckoro 3akona J[. M. MenpaeneeBa: 1eMOHCTpUPOBATH
NOHMMAaHHUE TMEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepuonndeckoil cucTremMe, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHs, 3aKOHa ABOTaJipo;

ONMKCHIBATh W XapakTepu3oBaTh TabmuuyHyto Qopmy Ileprogudeckold CHUCTEMBI
XUMHUYECKHX 3JIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas moArpynmna (A-rpymma)» u
«mmobounass moxarpynmna (b-rpymma)», Mameie W OOJBIIME TMEPUOABI, COOTHOCHTH
0003HaueHHs, KOTOpble NMetoTcsi B Tabmuie «llepuoandeckas cucremMa XUMHYECKHX
anemeHToB [[. 1. MeHeneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COcTaB MW 3apsia sapa, oO0Ilee YHCIO 3JIEKTPOHOB H
pacnpeeseHne ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XMMHUECKUE
peakuuu (MO YUCIY U COCTaBY YUYaCTBYIOIIMX B PEaKLUUU BEIIECTB, MO TEIJIOBOMY
spdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, TOJATBEPXKJash  ONWCAaHWE TPUMEpPaMH  MOJICKYJISPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUi;

NPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOT'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XMMUYECKOTO AJIEMEHTA M0 (hOpMyIie COeTMHEHHs, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPABHEHUIO XMMHUECKOHN peaklny;



MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEILHON JEATEIBbHOCTH — aHAIW3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CUCTEMAaTH3AINIO, KIacCU(UKAIINIO, BBISIBJICHUE MPUYUHHO-
CJIECTBEHHBIX CBS3€M — ISl M3Y4YEHUs CBOWCTB BEIIECTB M XMMHUYECKUX PEaKLUU,
€CTECTBCHHO-HAYYHBIEC METO bl TO3HAHMSI — HAOMIOICHHE, U3MEPEHHEe, MOJICIIUPOBAHKE,
AKCTICPUMEHT (peaibHBIN U MBICJICHHBIN );

CIeOBaTh MpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TIOCYOH H  J1abopaTOpPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU 1O BBIMOJTHEHUIO Ja00OPATOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYECHHUIO U
coOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOpPOJa), MPUTOTOBICHHUIO
PacTBOPOB € ONPENEIEHHON MACCOBOM J0JIEH pacTBOPEHHOTO BELIECTBA, INIAHUPOBATH
U MPOBOAMTH XUMHUYECKHE IKCIEPUMEHTHI 10 PACO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIILI0 MHIUKATOPOB (JTakmMyc, peHodTanent, MeTUIOpaHK U APYTHE).

K konmy obydenus B 9 kjacce mpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y 00YJAIOUTUXCS YMEHHIA:

PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSTHHA: XMMHUYECKUW SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEGHTHOCTb,
3NEKTPOOTPHULIATENILHOCTb, CTENEHb OKUCICHMS, XUMUYEcKas peakiusi, XUMHUYecKas
CBSI3b, TEIUIOBOHN 3(PEeKT peakiuu, Mojb, MOJSPHBIA 00BEM, pacTBOP, IIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI, DJIEKTPOTUTHYECKAsT JTUCCOIMAIUS, pEaKlud WMOHHOTO OOMEHa,
KaTajan3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIC pEaKIIHH,
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  OKUCIUTEIb,  BOCCTAaHOBUTEID,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJIOTponusi, amM(pOTepHOCTh, XUMHUYECKas CBS3b
(koBalleHTHasl, WOHHAs, METAJUTMYEcKas), KPUCTAIMYECKas peméTka, KOoppo3us
METAIIJIOB, CIUIABBI, CKOPOCTh XHMHYECKOW pEakiuu, MpeaeabHO JO0mycTUMast
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKUX TOHSATUH M MPUMEHSTH 3TU
MOHSITHS ITPU ONTUCAHUH BEILIECTB U UX MPEBPALICHHUIA;

UCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJUKY JJIsi COCTaBICHHsS (OpPMYyNT BEHIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIUM;

ONpeAeNiATh BaJCHTHOCTh M CTENEHb OKUCJICHHS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUSX PaA3IUYHOIO COCTaBa, MPUHAAJIC)KHOCTh BEHIECTB K ONPEACIEHHOMY
KJIaCcCy COEJMHEHUH 1Mo Gopmynam, BUA XUMUYECKOW CBs3W (KOBAJICHTHAs, MOHHAS,
METAJJIMYECKasl) B HEOPTaHWYECKUX COCAMHCHUSX, 3apsj HOHA IO XHUMHUYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKN KOHKPETHOTO BEIECTBA,

packpeiBaTh cMmbich Ilepuoauueckoro 3akona J[. 1. MenaeneeBa u 1€EMOHCTPpUPOBATh
€ro MOHMMaHME: ONUCHIBATh M XapakTepu3oBaTh TabianuHyo popmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX ODJIEMEHTOB: pa3nyaTh TOHATUS «TJaBHas mnoxarpynma (A-
rpymnna)» u «mnobouyHas mnoarpymmna (b-rpynma)», manble W OONbIINE TMEPHOMBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPhIE UMEIOTCS B IEPUOINYECKOM TabIuIle, C YUCTOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsij sjpa,
o0111ee YMCII0 3JEKTPOHOB U pacpeiesieHHe UX IO 3JIEKTPOHHBIM CII0SIM), OOBSICHATH
o0Iye 3aKOHOMEPHOCTH B W3MEHEHHMH CBOWCTB JJIEMEHTOB M MX COCIMHEHHH B
npeJenax MaJbIX EPUOJ0B U TNIABHBIX MOATPYII C YUETOM CTPOCHUS UX aTOMOB;



KJIACCHU(PUIIMPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUECKUE
peakuuu (MO YUCIY U COCTaBY YUYaCTBYIONIMX B pPEaKUUU BEIIECTB, MO TEIJIOBOMY
s deKTy, Mo N3MEHEHUIO CTETICHEH OKUCICHUS XUMHUYECKHUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOmMEe M CcHenuUUecKue XUMHUYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/IAsl OMMCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUSI DJIEKTPOJIUTUUECKON JUCCOUMALMU KUCIIOT, IIEIOYEH U COJIEH,
NOJIHBIC U COKpAIIEHHBIC YPAaBHEHUS pPEaKMii HOHHOTO OOMEHa, YpaBHEHUS pEeaKIuii,
MOATBEPKIAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY BEIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PAacKpbIBaTh CYIIHOCTh OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN NOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHMS, BO3MOXHOCTH
MPOTEKAHUsSI XUMUYECKUX MTPEBPAILICHUM B Pa3JIMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO
JIOJTIF0 XUMUYECKOTO AJIEMEHTA M0 (JOpMYIie COeTUHEHHS, MACCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIUU;

coOnrofaTh TmMpaBuWia TOJB30BAHUS XHMHYECKOM TOCyloil U J1abopaTOpHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia oOpallleHuss C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIUSMU MO BHIMOTHEHUIO Ja00OPATOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYECHHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKHCIIOTO rasa);

IIPOBOJIUTh PEAKLMHU, MOATBEPKAAIONINE KAaUECTBEHHBIN COCTaB PA3JIMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM IMyTEM XJOpHI-, OpoMHI-, MOAMI-, KapOoHat-, ¢docdar-,
CWJIMKaT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS M HOHBI HU3YYEHHBIX
METaJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIraHMUECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON JEATEIBbHOCTH — aHAIW3 U CUHTE3,
CpaBHEHME, 0000IleHHEe, CHUCTEeMAaTH3allhio, BBISIBICHHWE MPUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUIsI M3YYEHMsS] CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKLMi, €CTECTBEHHO-
HAy4YHBIC METOIbI IO3HAHUS — HAOIOICHHIE, H3MEPEHUE, MOICTUPOBAHUE, SKCIIEPUMEHT
(peayIbHBIN ¥ MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHME

8 KUIACC
Kosn4yecTBo 4acoB
Ne HaumeHoBaHue pa3ieioB daekTpoHHbIE (UH(POBbHIE)
KontpoabHbie IpakTH4eckne
n/n U TeM IPOrpaMmbl Bcero o0pa3oBaTe/IbHBIC PeCypChI
padoTsI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE MOHSATUSA
XumMusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
’ MIPaKTUYECKON https://m.edsoo.ru/7f41837¢
NeSITEIbHOCTH YeJI0OBEKa
BeliectBa u XuMu4eckue bubmuorexa [JOK
1.2 15 1
peakiuu https://m.edsoo.ru/7t41837¢
Hroro no pazneny 20

Paznean 2. llepnonnyeckuii 3axkoH u [lepuognveckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi CBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE peaKknuun

[leproauueckuii 3aKOH U
IIepuoanueckas cucrema

2.1 XUMHUYECKHUX 3JIEMEHTOB []. 7 Bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
N. Menneneesa. CtpoeHue
aToma
XumMudeckas CBS3b.

9 OKHCIUTEIIBHO- 2 | Bbubnmuoreka [IOK
BOCCTAaHOBUTEIbHBIC https://m.edsoo.ru/7f41837¢
peakuuu

15

Hroro no pazneny




Pa3nea 3. BaxkHeiimme npeacTaBuTeId HEOPraHMYECKHUX BeLeCTB

31 Boznyx. Kucnopon. 6 | but6mmoreka [IOK
[TousTue 00 okcumax https://m.edsoo.ru/7f41837¢
19 Bonopon.Ilonsitue o 5 1 but6mmoreka [IOK
KHCJIOTaX M COJIAX https://m.edsoo.ru/7f41837¢
313 Bopna. PactBopsl. [lonstue 2 1 ) bubnunorexa [IOK
00 OCHOBaHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJ1aCChI
34 HEOpPraHUYECKUX 11 1 1 bubmmorexa LIOK
N https://m.edsoo.ru/7f41837¢
COCTMHCHMI
Hroro no pazneny 30
Pe3epBHOE Bpems 3 Bubnuorexa OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68 4 6
I1O ITPOIT'PAMME




9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Ne /i Konrpoabusie IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoTsI padoTsI
pecypcebl
Pa3znea 1. BenrecTBO U XUMHUYeECKHE PeaKIUU
[ToBTOpenue u yriy0OiaeHue 3HaHUHA bubmuoteka [JOK
1.1 5 1
OCHOBHBIX pa3JIeNoB Kypca § Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [{OK
’ peakuuit https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAsT JUCCOLUALUS. bu6muoteka [JOK
1.3 8 1 1
XHUMHYECKUE PEAKIINU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. MeTanibl 4 UX COeIMHEHUS
but6mmoreka [IOK
2.1 06 i 4
HIHE CBONCTRA METILIoB https://m.edsoo.ru/7f41a636
bubnunorexa [IOK
2.2 B i 16 1 2
QXHEeHIe MeTaJuTbl U UX COETUHEHUS hittps://m.cdsoo.rw/7f412636
Hroro no pazneny 20
Pasnen 3. HemeTa/uibl 1 HX COeIMHEHUS
31 OO0mas XxapaKTepUCTUKA XUMHIECKUX 4 | bubnuorexa [{OK
’ anemeHToB VIIA-rpymmesl. ["amoreHns: https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTHKa XI/IMI/I‘IGCKI/IX BuGnmnorexa LIOK
3.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6

COEIUHEHUS

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




OO01mas XxapakTepuCcTHKa XUMUIECKIX

bubnunorexa [IOK

33 anemMeHToB VA-rpynmsl. A3ot, pochop u 7 hittps://m.cdsoo.rw/7f412636
UX COEIUHEHUS
» Obmas xap?i?zpncmfca X;/IIMI/I‘-ICCKI/IX . BuGmorexa LIOK
’ BHeMeHTUOB “TPYHIIRL S TACPOI | https://m.edsoo.ru/7f41a636
KpCMHI/II/I 1 UX COCAUHCHUS
Hroro no pazneny 25
Pasznen 4. Xumus u okpyxamomas cpeaa
4.1 BemiecTBa 1 MaTepuaisl B 5KH3HH YelIOBEKa 3 bubmorexa OK
’ HI p https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa OK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KosmmyecrBo yacos Nara Dj1eKTpoHHbIE HHPPOBLIE
] Tema ypoka Konrtpoabnbie IIpakTunueckue o0pazoBaTe/ibHbIE
n/n Bcero H3YYeHHs
padoTsI padoTsI pecypcebl

| [Ipenmet xumuu. Pons xumuu B | bu6mmoreka [IOK
JKU3HU YenoBeka. Tena u BemecTBa https://m.edsoo.ru/ff0d210c

) ITonarue o MeTOmax MO3HAHUS B 1 bu6mmoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[Ipaxruueckas padora Ne 1

3 «[IpaBuna paboTsl B 1abopaTtopuu u | 1 bubmmoreka [JOK
pUEMBI OOpaIIeHUs C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTIOBAHUEM)

4 YucTele BEllecTBa U CMECH. | Bbubnmuoreka [IOK
Crioco0b1 pazieneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruueckas padota No 2

5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmuorexa [JOK
OYHUCTKH MTOBapEHHON COJIN)». https://m.edsoo.ru/ff0d28c8
CraproBas pabora.

6 ATOMBI U MOJIEKYJIbI 1 bubnunorexa [JOK

https://m.edsoo.ru/ff0d2a6c

7 XUMHYCCKUE DIICMEHTHI. 3HAKH | Bbu6nuoreka [IOK
(CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTbie 1 cHOXKHBIE BELIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnmoreia LOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa
BellecTB. XUMu4eckas popmyia.

bu6mmoreka [IOK

10 BajeHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHoOcUTENbHAs aTOMHAs Macca.
11 OTtHocuTeIbHASI MOJIEKYJIIpHAS bubmorexa LIOK
\acea https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMUYECKOTO Bbu6nmuoreka [IOK
3JICMEHTA B COCTMHCHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Moib. bu6mmoreka [IOK
Momnsipras macca https://m.edsoo.ru/ff0d5230
14 dusznyeckrue U XUMHYECKHE Bbu6nmuoreka [IOK
SABJICHHS. XUMUYECKasl PEaKIIHsI https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yciIoBUs IPOTEKAHUS bubmumoreka [JOK
XUMHUYECKHX PeaKuil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHMS MacChl BEILIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPABHCHHS https://m.edsoo.ru/ff0d3b88
BrerunciaeHus: KOJIUYECTBA, MACChI
17 BEILIECTBA 110 YPABHEHUSIM bubmorexa HOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIUn
Knaccudukanms XuMudecKux
18 peaKuI/HgI) (COGH,Z[I/IHQHI/IH pa3inoXeHus bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, OOMeHa)
M. B. JIoMOHOCOB — y4EHBII- BuGnorexa LIOK
19 sHuuKIoneauct. O0o0IeHNE 1

CUCTeMaTH3alus 3HaHUU

https://m.edsoo.ru/ff0d40c4




KontponsHas padora Nel mo reme

20 «BemiecTBa 1 XUMHUYECKUE bubmorexa HOK
https://m.edsoo.ru/ff0d4290
peaKIum»
[TepBbie TOMBITKH KIacCU(UKAITIN
21 XI:I\I/)H/I‘-I:CKZX BJIGMGH"IE“[(():;. ?[OH?I]’;IHG 0 brbmorexa LIOK
https://m.edsoo.ru/00ad9ffa
Ipynmax CXOJHBIX SJIEMEHTOB
[lepronuueckuii 3aKOH U
2 IIepuoanueckas cucrema bubmumoreka [JOK
XUMUYECKHX 31eMeHToB /1. U. https://m.edsoo.ru/00ada52¢
Menaeneena
23 [leproapl, rpynmbl, HOATPYMIIIBI bubnmoreia LIOK
https://m.edsoo.ru/00ada52¢c
24 Ctpoenue aromoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3oTombl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI04YeK
25 aT(f)MOB aneMeHTf)B [Tepuoanueckoit brbmorexa LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
XapakTeprucTUKa XUMHIECKOTO
%6 3JIEMEHTA 10 €ro MOJ0KEHUIO B bubmuorexa [JOK
[epuonnyeckoit cucreme . . https://m.edsoo.ru/00ada824
Menaeneesa
3nauenue [leproanueckoro 3akoHa
7 JUUIS1 pa3BUTHS HAYKU U MPAKTUKH. [1. bubnuorexa [JOK
W. MenneneeB — yu&HbIH, earor https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
)3 DJIEKTPOOTPULIATETLHOCTh aTOMOB bubnunorexa [JOK

XUMHUYCCKHUX DJICMCHTOB.

https://m.edsoo.ru/00adaab8




Bbu6nmuoreka [IOK

29 Hormast xuMieckas Cosisb https://m.edsoo.ru/00adac34
30 KoBanentnas nonsipuas bubmumoreka [JOK
XUMHYECKasl CBSI3b https://m.edsoo.ru/00adaab8
31 KoBanenTHas HenonsipHas bubmuorexa [JOK
XHAMHYECKasl CBS3b https://m.edsoo.ru/00adaab9
32 CrencHb OKHUCICHUS buommorexa LHOK
https://m.edsoo.ru/00adae28
1 OKHUCIUTENIBHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
34 OKHCIUTEIN U BOCCTAHOBUTEIIH bubmmorexa LOK
https://m.edsoo.ru/00adb076
KontponbHas padota Ne2 o teme
35 «CTp(I:))eHI/IC aTgMa. XuMunueckas bubamorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
Bo3s — cMech ra3oB. CocTaB
36 Bosﬁyy;a. Kucnopon — snemenT u Bubmorexa LIOK
https://m.edsoo.ru/ff0d448¢
npocToe BeuiecTBo. O30H
®dusndeckrue 1 XUMHIECKIE
37 CBOICTBa KHCIIOpoAa (peaKIuu bubnmoreka [JOK
okHcneHus, ropenue). [lonstue 00 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CnocoOFbI MOTydeHHUST KUCIOpOa B
38 nabopaTopuu ZIqHPOMBIMHerH(iTH. bubnmorexa LOK
https://m.edsoo.ru/ff0d497a
IIpumenenue kucnopona
19 TennoBoii 3pPexT XuMUIECKOi bubmuorexa [JOK

p€akunu, NOHATUC O

https://m.edsoo.ru/ff0d4790




TCPMOXUMHUYCCKOM YpaBHCHHU,
OK30- U SOHAOTCPMHUUYCCKUX PCAKIIUAX

TornmuBo (HeTh, Yrojib U METaH).

40 3arpsizHeHue BO3/1yXa, CIIOCOOBI €T0 Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
PEIOTBPALICHHS
ITpakTuueckas padora Ne 3 o Teme
41 ((§OJ'IYIIGHI/I€ u EO6I/IpaHI/Ie Bubnmoreia OK
. https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/1a, U3yUYEHUE €TO CBOUCTBY»

4 Bonopoa — snemeHT u npocroe bu6mmoreka [IOK
BemecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
dusznyeckrue U XUMUYECKHE

43 cBoiicTBa Bogopoaa. [Ipumenenue Bubmorexa LIOK

https://m.edsoo.ru/ff0d4dd0
BOJIOpOA

44 IIoHsaTHE 0 KHCIIOTaX U COMISIX buommorexa LOK

https://m.edsoo.ru/ff0d50d2

45 Crioco0sI 1oTydeHust BOAOpoaa B bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas pabota Ne 4 o Teme

46 ((§0J1yIIGHI/I€ u I::061/1paHHe bubnmorexa LIOK

. https://m.edsoo.ru/ff0d4{42
BOJIOPOJIa, U3YUCHHE €T0 CBOMCTRBY

47 ModnsipHblii 00BEM ra30B. 3aKOH bubmmoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542¢
Boerunciaenus 00b€Ma, KOJIU4eCTBa

48 BEIIECTBa rasa Io ero’ WU3BECTHOMY bubmorexa [TOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
49 Brrancnenus 00EMOB ra3oB 110 bu6mmoreka [IOK

YPaBHEHHIO PEAKIIMH Ha OCHOBE

https://m.edsoo.ru/ff0d5708




3aKOHA 00BbEMHBIX OTHOILIEHUM

razoB

50 dusznyeckrue U XUMHYECKHE Bbu6nmuoreka [IOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a

51 CocraB ocHoBanwuii. [Tonsarue 00 bu6mmoreka [IOK
WHJUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa xak pacTBopuTeb.

57 HacrpimeHHabie ¥ HeHACBIIIEHHBIE bu6mmoreka [IOK
pactBopbl. MaccoBas 10J1s https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[Ipaxtuueckas padora Ne 5 o reme
«IIpuroroBieHue pacTBOPOB C bubmmoreka [JOK

53 .. . .
onpeneaEHHO MaCCOBOM JTOJIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

54 KontponsHast padora Ne3 o reme bubmmoreka [JOK
«Kucnopoz. Bonopon. Bona» https://m.edsoo.ru/ff0d6342

55 Okcuapl: cocTaB, KiIaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
TTonydyeHue u XMMHYECKUE CBOMCTBA

56 KI/ICJ'Iy;JTHI:IX OCHOBHBIX U bubnmorexa LOK

’ https://m.edsoo.ru/ff0d664e
aM(OTepHBIX OKCHUJIOB

57 OcCHOBaHUS: COCTaB, bubmuorexa [JOK
KJaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
HonyquI/Ive " XI/IMI/I‘IGSKI/IC CBOICTBa BuGmorexa LIOK

58 ocHoBaHui/Bceepoccuiickas

npoBepoyHas pabora

https://m.edsoo.ru/ff0d67ca




Kucnotsl: cocras, kinaccudukaus,

Bbu6nmuoreka [IOK

59 HOMEHKJIaTypa/Bcepoccuiickas 1 hitps://m.edsoo.ru/f0dfee2
nmpoBepovHas paboTa
60 [TonyueHue u XMMUYECKHE CBOMCTBA | bubmumoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa
61 cnocof(SLII) Hi.]‘[y‘l)eHI/IH, XI/IMI/I‘IZEKI,/IG 1 Bubnmoreia OK
cBOCTEA https://m.edsoo.ru/00ad9474
[Tpaktrueckast pabota Ne 6.
2 Pemenue skcriepuMeHTaIbHBIX 1 bubnuotexa [JOK
3amay 1o teMe «OCHOBHBIE KIIACCHI https://m.edsoo.ru/00ad9b7c¢c
HEOPTaHWYECKUX COCAMHCHUI)
I'eneTnueckas CBSI3b MEX
63 KJIaccaMu HeOpFaHI/I‘IeCKI/II;(y 1 bubnmorexa LOK
. https://m.edsoo.ru/00ad9a50
COCTMHCHUI
64 O06o01IeHre U cucTeMaTH3aIus 1 bubmuorexa [JOK
3HAHUHN https://m.edsoo.ru/00ad9cb2
KonTtpombHas padora Ned o Teme
65 «OCHI;BHHe I(JfaCCBI 1 buommorexa LOK
. https://m.edsoo.ru/00ad9¢1la
HEOPTaHUYECKUX COSAMHECHUN )
66 Peseprubiil ypok. O6001IeHNEe 1 | bubnunorexa [JOK
cucTEMAaTH3aIMs 3HAHNUI https://m.edsoo.ru/00adb33c¢
67 PesepBublit ypok. O6o01eHue u 1 bubmmoreka [JOK
cucTEMAaTH3alus 3HaHNUI https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O6001eHue u 1 bubmmoreka [JOK
CcHUCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuyecTBo 4acoB

JJIeKTPOHHBbIE N (POBHIE

Ne JlaTa
Tema ypoka Kontpoabnbie IIpakTunueckue o0pazoBaTe/ibHbIE
n/n Bcero H3y4YCHUS
padoTsI padoTsI pecypcbl
[leproauueckuii 3aK0OH.
| Ilepuoanueckas cucrema | bu6mmoreka [IOK
XUMUYECKHX 31eMeHToB /1. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
) cBoiiC p o S TeMEHTO | bu6mmoreka [IOK
BOIMCTB XUMHYECKHUX DJIEMEHTOB
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukamnmst 1 HOMEHKIaTypa bubnuorexa [JOK
3 1
HEOPTaHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMHu4uecKkoil CBSI3U U THIIBI | Bbubnmuoreka [IOK
KPUCTATHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padora Nel o teme
5 «IToBTOpenue u yriaybnaeHue 1 |
3HAHUN OCHOBHBIX PAa3/ciIOB
Kypca 8 Kiacca»
Knaccudukanus XMMHYECKAX
6 ca (ub o uag | bu6mmoreka [IOK
KM IT JINYHBIM
p P https://m.edsoo.ru/00adbcb0
MpU3HAKaM
IToHsITHE O CKOPOCTH XUMHYECKOH
. ca o P R | bu6mmoreka [IOK
kuuu. [ToHsiTHE O TOMOT€HHBIX
p https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIHIX
2 IloHsaTHE 0 XUMHUYECKOM | Bbu6nuoreka [IOK

paBHOBecuu. DakTOpHI,

https://m.edsoo.ru/00adc28¢c




BIIMAKOIIINUC HA CKOpOCTB
XUMHYECKOW PeaKIuu U
MOJIOKEHUE XUMHYECKOTO

3a71a9»

paBHOBECHs
OKHCIUTEIIBHO- Bbu6nmuoreka [IOK
9
BOCCTaHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus PAECKTPOTUTHYECCKOU
10 I[I/IC(IJ)OI_[I/IaLII/II:.p CunbHBIE U bubmorexa HOK
https://m.edsoo.ru/00adcd68
CJ1a0bIe 3JIEKTPOIUTHI
11 HNoHHble ypaBHEHUS peakIuid bubnmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBaHHH B CBETE
12 MpeACTaBICHUI 00 bubmorexa [TOK
. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON
JIACCOIMAIIAN
XHUMHUYECKHE CBOMCTBA COJICH B
13 CBETe MPEACTABICHHUIN 00 bu6mmoreka [IOK
AJIEKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
JIACCOIMAIIAN
14 [TonsTue o ruaponuse conen bubmorexa HOK
https://m.edsoo.ru/00add9d4
L5 O00011eHNEe U CUCTEMATU3ALMS bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/00addd12
[Tpaktrueckas pabora Ne 1. BuGmorexa LIOK
16 «PeleHne 3KcrnepuMeHTaIbHbIX

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




KonTtponsHas padora Ne2 o reme

17 «DNEKTPOIUTHIECKAS bubmunorexa [JOK
Jucconmanys. XuMAYecKue https://m.edsoo.ru/00addec)
peaKIu B PaCTBOPaAX»

OO01m1ast xapakTepUCTHKA
XUMUYECKHUX AJICMCHTOB —
MeTaIoB. MeTaminyecKkas CBSI3b bu6mmoreka [IOK

18
1 METaJNTHYeCKast https://m.edsoo.ru/00ael103¢e
KPUCTAUINYECKAs PEIIETKA.
®usnvecKkue CBONCTBA METAJIIIOB
XHUMHUYECKHE CBOMCTBA METAJIIOB.

19 DIIEKTPOXUMHUYECKUH PSiT bubmmorexa LOK

. https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
O611me crocoObl MoTy4eHUs
MetasuioB. CruraBel. BerauciaeHus
20 10 YPaBHEHUAM XUMHUYECKUX bubnmorexa LIOK
N https://m.edsoo.ru/00ael 156
peaKIui, eclii ONH U3 PEarcHTOB
COJICPKUT TIPUMECH
21 IloHsATHE O KOPPO3UH METAILIOB bubmorexa LIOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK

22 [lenounbie MeTaLIb https://m.edsoo.ru/00ae14b2

” OKCHUIBI M TUAPOKCUBI HATPUS U bu6mmoreka [IOK
KaJust https://m.edsoo.ru/00ae14b2

24 [IlenoyHO3EMENBHBIE METAILIBI — bubnmoreka [JOK
KaJbIUA U MarHui https://m.edsoo.ru/00ael5e8

)5 Bakueiinme coeqMHEHN bu6mmoreka [IOK

KaJIbI[ M

https://m.edsoo.ru/00ael5e8




[Ipaxtuueckas padora Ne 2 o

Bbu6nmuoreka [IOK

26 T?Me VVH{CCTKO?‘T b BOABLI METOAH! https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
7 JKEcTkoCTh BOABI M CIOCOOKI ¢€ Bbubnmuoreka [IOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
)8 O00011eHNEe U CUCTEMATU3ALMS
3HaHUH
. bu6mmoreka [IOK
29 AJTIOMHHHH https://m.edsoo.ru/00aelc64
30 AmpoTepHbIe CBOICTBA OKCHJIA U bubmumoreka [JOK
THJIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
31 Keneso https://m.edsoo.ru/00ae1d86
1 Okcubl, THIPOKCUIBI U COJIH bubnmoreka [JOK
xenesa (I1) u sxenesa (I11) https://m.edsoo.ru/00ae35e6
1 O06o01IeHre U CHCTeMAaTH3aINs
3HAHUU
Brraunciienus mo ypaBHEHUSIM
XUMHYECKHX PEaKIUii, eClIi OJTUH
34 U3 PEareHTOB JJaH B N30BITKE WIIN bubmmoreka [JOK
COJICPKUT pUMecH. Beruncienus https://m.edsoo.ru/00ael750
MacCOBOH JI0JIM BbIXOJA IPOAYKTa
peakuuu
35 O00011eHNEe U CUCTEMATU3ALMS
3HAHUU
16 [Tpaktrueckas pabota Ne 3. bubmuorexa [JOK

Pemenne SKCIICPUMCHTAIIbHBIX

https://m.edsoo.ru/00ae3de8




3a71a4 1o TeMe «Baxuenue
METAJUIEI U UX COEIUHEHUS)

KontponsHast padora Ne3 o reme

37 «Baxxknei1e Metamisl 1 UX
COEIMHEHMS
OO0611ast XxapakKTEPUCTHUKA
18 anl(l)l etio pX P ccKite bu6mmoreka [IOK
rajJloreHoB. XUMHYECKH
. https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMeEpPE XII0pa
XiopoBogopona. ConsgHast
39 cpo a — €CKHeE CBOMCTBA bubmorexa [TOK
KHCJIOTa, XUMUYECKHIE CBOMCTBA,
https://m.edsoo.ru/00ade104
MOJTy4eHHUE, MPUMECHEHUE
IIpaxTuueckas padota Ne 4 o
40 P I P . bubmuorexa [JOK
TeMe «llonmyuenne comstHOM
yi . . https://m.edsoo.ru/00ade348
KHCJIOTBI, U3y4eHUe €€ CBONCTBY
BBI‘II/ICHCHI/ISI 110 ABHCHHUAM
A1 P . bubmuorexa [JOK
XUMHUYCCKUX pC€aKIUMu, €CIIN OJUH
peaxtt A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
4 OO6mras XxapakTepucTUKa bubmuorexa [JOK
aneMeHTOB VIA-Tpymmsi https://m.edsoo.ru/00ade64a
AnoTponHbIe MOIU(UKAITIN
cepnl. Haxoxxnenue cepsl 1 eé bubnunorexa [JOK
43 .
COCTMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoopoI, CTPOCHHE,
POBOAOPOAL, CTP bu6mmoreka [IOK
44 bu3HYecKrue 1 XUMHUIECKUE

CBOMICTBA

https://m.edsoo.ru/00ade802




Oxcuppl cepsl. CepHast KMCIIOTa,

45 bu3nYecKue 1 XUMHUIECKUE Bubmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWMCTBA, TPUMEHEHNE
XHUMHWUYECKUE PEAKIUH, JICIKALUE
B OCHOBE IIPOMBINIIICHHOTO
croco0a MoJIy4eHUst CepHOU bubnmoreka [JOK
46
KHCJIOTBL. XMMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMU CEPBI
47 Brrunciaenue MmaccoBoii 10u Bbu6nmuoreka [IOK
BBIX0/JIA MMPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6mras XxapakTepucTUKa
3JIeMEHTOB VA-Tpymmsl. A30T,
48 paCHpOCTpaHeHI/IE}]; MpUpo/IE, Bubmorexa LIOK
https://m.edsoo.ru/00adeeca6
¢du3nueckre 1 XUMHYECKHUE
CBOICTBA
AMMuak, ero hu3nNIECKue u
49 XI/IMI/I‘-IGC’KI/IC c(zoﬁCTBa brbmorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ PUMEHEHHE
ITpakTuueckas padora Ne 5 mo
50 TGII)VIG «Honyqelfne aMMHaKa bubnmoreia LIOK
. ’ https://m.edsoo.ru/00adf180
U3YYEHHUE €r0 CBOWCTB)
51 A3oTHas KUC0Ta, €€ HU3nIecKre bubnunotexa [JOK
1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanue HUTPATOB U
57 COJIei aMMOHUS B KQUECTRBE bubmuorexa [JOK

MHUHEPAIBHBIX YA0OpEHHIA.
XUMHUYECKOE 3arpsi3HEHNE

https://m.edsoo.ru/00adf518




OKpYKaroILEH Cpeabl
COEIMHEHUSIMU a30Ta

Dochop. Okeun docdopa (V) u
docdopHas kucnora, pusndeckue

Bbubnmuoreka [IOK

>3 1 XUMHYECKHE CBOICTBA, https://m.edsoo.ru/00adf68a
MOJTyYeHUe
Hcnonp3oBanue pocdatos B
54 KAa4ueCTBE MUHEPAIIBHBIX bubmumoreka [JOK
ynoopeHuit. 3arps3HeHne https://m.edsoo.ru/00adfc20
IPUPOIHOH cperpl hocharamu
Yruepon, pacrpocTpaHeHHE B
55 npnpi;e[ immrt){ecxie u bubnmoreia OK
’ . https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOKCTBA
Okcunpl yraepoaa, ux
M3UYCCKUE U XUMHUYCCKHUE
56 S)Boﬁcma. DKOJIOTUYECKHE bubmmorexa LOK
https://m.edsoo.ru/00adfebe
po0JIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoa (IV)
57 YronpHas KUCI0Ta U €€ COn bubmmorexa LHOK
https://m.edsoo.ru/00ae006¢
[Ipaxtuueckas padora Ne 6 1o
teme "[lonydyeHue yriaekucnoro bubmumoreka [JOK
58
rasza. KauecTBeHHast peakuusi Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-HOH"
[TepBoHauanbHbIE MOHATHUS 00 BuGmorexa LIOK
59 OpPTaHMYECKUX BEIIECTBAX KaK O

COEIMHEHUSX yriepoaa

https://m.edsoo.ru/00ae054¢




Bbu6nmuoreka [IOK

60 Kpemwii u ero coeapeHms ! https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 7.

61 Pewienne skcriepuMEeHTAIBHBIX | bubmumoreka [JOK
3aj1a4 1Mo Teme «BakHeime https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS
KonTtpomsHas padora Ned o Teme

62 «Baxilef/imne ieMeTaHHH U uUx 1 brbmorexa LIOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS»

63 BemectBa u maTepuasl B 1 bu6mmoreka [IOK
[IOBCEIHEBHON KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
XHUMHUUYECKOE 3arpsA3HEHUE bubmmoreka [JOK

64 . 1
OKPY’KaIOIIIEeH CPeIbI https://m.edsoo.ru/00ae4270

65 Ponp xumuu B peleHuu | bubmumoreka [JOK
9KOJIOTUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270

66 Peseprubiit ypok. O6001IeHNEe 1 | bubnuotexa [JOK
cucTeEMAaTH3aus 3HaHUI https://m.edsoo.ru/00ae0dOa

67 PesepBublit ypok. O600111eHuE 1 1 bubmumoreka [IOK
CHUCTEeMaTH3aIus 3HAaHUI https://m.edsoo.ru/00adb33c

68 Pezepublit ypok. O60011eHuE 1 1 bubmmoreka [JOK
cHUCTEeMaTH3aIus 3HAaHUI https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. Xwumus: 8-i knacc: 6a30BbIi yPOBEHb: YUeOHUK; 8-¢ U3IaHUE, TEpepaboOTaHHOE, &
knacc/ ['abpuensa O.C., OctpoymoB N.I'., CnankoB C.A. AKnroHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBemenue»

2. Xumus: 9-i knace: 6a30Bblid ypOBEHB: YUeOHUK; 8-¢ n3laHue, nepepaboTanHoe, 9
kiacc/ ['abpuensu O.C., OctpoymoB WN.T'., CnankoB C.A. AKiimoHepHOE 00IIECTBO

«M3narenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPHAJIBI IJIAA YYUTEJIA

1. Tabpuensua O.C., Octpoymos N.A., CrankoB C.A. Ypoku xumuu B 8§ kiacce. - M.:
[Ipoceemienue, 2024

2. Tabpuensu O.C., OctpoymoB U.A., CnagkoB C.A. Ypoku xumuu B 9 kiacce. - M.:
[Ipocsemenue, 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmuorexa I{OK https://m.edsoo.ru/
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