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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a takxke Ha OCHOBE (eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIUU MPENOIaBaHus Y4eOHOTrO MpeaMeTa
«Xumusi» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

IIporpamma 1o Xumuum JIa€T NpeACTaBIEHUE O LENX, OOIed cTpaTeruu oO0ydeHus,
BOCIIUTaHUsI U pa3BUTHA OOYyYaroIUMXCA CpPEACTBAaMH Y4eOHOTo IIpeJMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAEISAET KOJIUYECTBEHHbBIE
U KayeCTBEHHbIE XapPAKTEPUCTHKH COACP)KAHUS, PEKOMEHIYEMYI0 II0CIEJOBaTEIbHOCTh
U3YyUYEHUS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOIro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuxcs, onpeaessieT BO3SMOXHOCTH TpeaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOM 00pa30oBaTENIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysbTaraM 00yYeHHs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEJIbHOM
JIEATETLHOCTH 00YYaIOIIETOCs TI0 OCBOSHUIO YUYEOHOTO COJIEPIKAHMS.

3HaHUEe XUMUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTSIX
pelieHus TI00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3ydyeHne Xxumuu:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 (PYHKIIMOHATbHON TPAaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATelIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
npodeccuoHaIbHOMN 1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAlloM B (POPMUPOBAHUN
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTMYeckoe oOpa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O0OECIEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOTrO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAHHBIM OTpPaKEHUEM
0a30BOI HAyKU XMMHUU Ha ONPEIeTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MIOHATUN OPTraHUYECKON XUMUH.

CtpykTypa copepxaHusl MporpaMMbl MO XMMHH c(HOpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
nonxona k e€ mzyudeHuro. CopaepxaHue CKJIQJbIBACTCSI U3 CUCTEMbI MOHATHI O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATUH O XHUMHYecKoW peakuuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMITY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETUYECKUX NPEACTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIUAIINH BEILIECTB B PaCTBOPAX.

TeopeTnyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU TOJYYEHHBIX M
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBATEIBHO OT OIHOTO YPOBHS K JApPYroMmy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAaKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KAPTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHUs B Hayke. M3yueHue xumuun
NPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaroruit mup», «buonorus. 5—7 knacce» u «duszuka. 7 Kjaace».

[Tpyu U3yueHNN XUMUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYCCKON HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYyJIbTYphl. 3a/iada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKIui, B
dbopMUPOBAaHUM ¥ PA3BUTHH [O3HABATENbHBIX YMEHUW M UX NPUMEHEHUH B Yy4eOHO-
MO3HABATENBHON U yueOHO-UCCIIEe0BATEIbCKON NeATeIbHOCTH, OCBOGHUH MpaBUI OE30MacCHOTO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYEHHE
MPUOOpPENHN TaKKe 1eH, KaK:

— (popMupoBaHUE MHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIONIUMCS YCIOBHSM KU3HU,

— HAaNpaBJICHHOCTh OOYYEHHMs] Ha CHCTEMaTH4ecKoe MpUOOIeHHe O0O0yJarImuxcs K
CaMOCTOSITENIbHOW  IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(bopMUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— oOecreueHrue YCIOBHM, CIIOCOOCTBYIONIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OTIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAYCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEILHOCTH;

— popmupoBanue oomel QyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qHclie YMEHUH OOBSICHATh M OLIGHWBAThH SIBIICHUS OKPYXKAIOIIETO MHpA, WUCIOJB3Yys 3HAHUS U
OTBIT, TIONYYEHHBICE TPU HW3YUYEHUH XUMHHU, TPUMEHATh WX TPH pelieHuH TmpolieM B
MTOBCETHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— ¢opmMupoBaHue y 00yUarONINXCs TYMaHUCTHUYECKUX OTHOIICHHH, TOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKM SKOJOTHYECKH I€IecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YUYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMUU HA YPOBHE OCHOBHOT'O OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHbIC XUMHYECKHE IOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECcei.

ATOMBI M MOJEKYJbl. XHMHYECKHE HJIEMEHTbl. CHUMBOJIBI XMMHYECKHUX DJIEMEHTOB.
IIpocTeie U Ccil0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMocCBA3b KOJIMYECTBA, MAacchl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmynaM XMMUYECKUX COSTNHEHHA.

®uznyeckue M XMUMHUYECKHUE SIBJICHMS. XHUMHUYECKas peakuuss U e€ MpPU3HAKU. 3aKOH
COXpPaHEHMs Macchl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMHUUECKUX peakuui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCy/0H, npaBuiaMu paboThl B jJabOpaTopuu M mnpuémamu
oOpareHus ¢ 1a0opaTOpHbIM O0OpY/IOBAHHMEM, M3Y4YE€HHE U ONUCAHHE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIECTB, HAOM0eHne (GU3NYECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacThpaHue caxapa B CTYIKE, KMIIEHUE U KOHJIEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOI MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABJICHU, Ha0t01eHue
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakluil (paszjokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCICTBUE >kele3a ¢ pactBopoM coiu Mmenu (), usyuenme crocoGoB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
Xpomatorpadus, TMpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIEHHEe U  OINHCaHue
pE3yJIBTaTOB IPOBEIEHUS OIBITA, WUIHOCTPUPYIOIIErO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKyT (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYEeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucioponq — 31€MEHT M IPOCTOE BEILIECTBO.
HaxoxneHnue kucinopoja B npupoje, pU3snuecKkue 1 XUMHUECKUE CBOMCTBA (peakIMi TOPEeHus).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMy4deHHs KHUCIOpoJa B JIabOpaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MOAU(pUKAIUs
KHCIIOPOJIA.

TennoBoil 3¢ (et XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YypaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bomopon — »smeMeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopoaa B IIPUPOIE,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0B! oyyeHus. Kuciorsl u com.

MonsipHblii 00bEM ra30B. Pacu€Thbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceimennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTtBope. XuMu4eckue cBoicTtBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B MpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiatypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3MYeCKHME U XHUMHUYECKHE CBOMCTBAa OCHOBaHuWU. [lomyuenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBCHHOE OIpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, IMONYYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHKE BHIEOMATEPUANIOB), HAOIIOEHHE 00pa3IOB BELIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUeM U KajblieM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3auMojieiicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOUM KHCIOTHI, KUCIOT C MeETaIaMH,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoaunyeckass cucrema xummu4yeckux jiemenros /[, HU.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJIbI, TaJOTeHbI, HHEPTHBIC Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. Duzndeckuid CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEepBBIX 20 XUMHUYECKHX dJIeMeHTOB [lepuoandeckoii CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYINaM U EpUOAaM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpPaMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX ITPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NMPHU U3yYEHUH XMMHUHU B 8 KIJIACCE OCYILECTBISAETCS
Yyepe3 HCIIOJIb30BaHME Kak OOLIMX €CTECTBEHHO--HAYYHBIX TIOHATUN, TaK W MOHSTHIA,
SIBJISTFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAYYHBIC TOHATHS: HAY4YHBIA (PAKT, THIIOTE3a, TEOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  [EePUOJUYHOCTh,  HAONIOJEHUE,  OKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYeCKHue BEIUYHHBI, €IUHUIBI U3MEPEHHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMmMudeckux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIeMEHTOB B [leproanyeckoit cucteMe U CTPOCHUEM UX aTOMOB.

Ctpoenue BemecTBa: BHABl XUMUYECKON CBA3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanmust 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XUMHUYECKHE CBOWMCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMUHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYECKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3lUYHBIM MpHU3HaKaM (10 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMUA BEMIECTB, MO TEIIOBOMY d(dekTy, Mo H3MEHEHHIO0 CTETeHEH
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYacCTHIO KaTajau3aropa). JK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie O CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peakmusax. [IoHsITHE O TOMOTEHHBIX M TE€TEPOTCHHBIX peakuusx. [loHsTtre o
karanuze. [loHsTHE O XUMHUYECKOM paBHOBecHH. @DaKTOPHI, BIMSIIONIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlI€HHE YPaBHEHHM OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AHUOHBI. MexaHu3M [AHUCCOIMAllMM BELIECTB C pPa3jIMYHbIMH BHJaMHU XHMHYECKOW CBSI3H.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MPEJICTaBICHU 00 3IEKTPONIUTUYECKON aucconuanui. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMMUYECKON peakuuu OT BO3ICHCTBUS pa3IMUHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOMIUX IMPHU3HAKU MPOTEKAHUS Peakiuii MOHHOTO oOMeHa (oOpazoBaHue
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE€ HEOPTraHMYECKHX BEIIECTB C IOMOIIBI0O KAYECTBEHHBIX pEakUWid Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl u X coeJUHEHHSA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpPOA, CTpoeHue, (U3NYecKHe M XHUMHUYeckue cBoiicTBa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MojydeHust cepHoil KucioThl. I[lpumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbdaT-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsS3HEHHE BO3JlyXa M BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XuMH4eckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUAK, ero Gu3ndeckue U XMMHYECKHe
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMe Kak TpeAcTaBUTENs Kiacca KHUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
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yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJYYCHHUE W MPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, HPUPOAHBIA ra3, HeQTb), NPOAYKTbl HUX IepepadOTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIy4€HHE MU NpPUMEHEHHE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (IV) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIB30BaHNE B OBITY, B IPOMBIIIICHHOCTH. Baxkneimme
CTpOMTENIbHbIE MaTepHalibl: KepaMHuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMaTepHuajoB), HaONIOleHHe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, M3yUYeHHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(aT-uoH M HaOJoJIeHue MpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00pEHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U Qocdar-uOH U HU3yYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMJIGHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIECTB
AKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, CoOOupaHue, pacro3HaBaHUE
Y U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHbl M MW3Y4YEHHE IPU3HAKOB MX IMPOTEKaHMs, O3HAKOMIIEHHE C TNPOAYKLHEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 1o TeMe «BakHenne
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoi cucreMe Xumuiyeckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmue crocoObl MOMydeHus: MeTaioB. [IoHATHE O KOPPO3HH METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHUE UX aTOMOB, HaXOXJACHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCAUHEHUN.

[[{enouHo3emMenbHbIE METAUIBI MarHuid M KajabUui: mnojoxxkeHnue B Ilepuoamueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

Amomunuii: nonoxenue B Ilepmonnueckoil cucreme xumuueckux siemeHToB J[. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B mpupoje. Ousznyeckne U XUMHUYECKUE CBONCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenne B Ilepumonuueckoid cucreme Xxumuueckux osseMmeHtoB J[. U.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJIyYeHHE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C 00pa3llaMH MeTalIoOB M CIJIaBOB, MX (DPM3MUECKUMH CBONCTBaMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE CBOWCTB JKECTKOW BOJBI, TpoOIlecca TOPEHHs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE W ONMCAHKUE TPOILIECCOB OKPAIIMBAHKS TUIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
Teme «BaxkHeume MeTamibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCETHEBHOW JKM3HU 4eloBeka. bezonmacHoe ucnosib30BaHuE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxumMuu B pemieHnu 3K0JIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIE MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanust MexXnpeAMETHBIX CBA3€H NMPU U3YYEHHH XUMHH B 9 Kilacce OCYIIeCTBIIAETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/IEIIBHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

10



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kilaccu(uKaius,  MEePUOAMYHOCTh,  HAONIOJEHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3UYCCKHE BCIUYHHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocuntes, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B XOJIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLIMOKYJBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMU MOBEICHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JIMYHOCTHBIE PE3yJbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJICTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
MHpa 1 00IIeCTBa;

2) rpaKAaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HUCCIIeIOBATENbCKOM, TBOPUECKOW H JAPYTMX BHJAX JESATEIBbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH NPY BBIMOJIHEHNH YY€OHBIX, TO3HABATEIBHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIECCe 3TOH y4eOHOHM AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE W TIOCTYNKHM CBOMX TOBAPHUIINECH C TO3UIIMM HPABCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSL:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH WU COCTABIISIIOIIME OCHOBY ISt
MOHWMAHUS  CYINHOCTH HAyYHOW KapTHHBI MHpa, TMPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeoi, O poin
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABJICHHBIE HA TMOJTYYCHHE HOBBIX 3HAHUNA O XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOI0OJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEpPATypOH, MOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTaHOBKM Ha 3[0POBBIM 00pa3 JKW3HW, OCO3HAHHWE IIOCIEJACTBUH W HENPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOrojsi, HApKOTHKOB, KYpPEHMS), HEOOXOAWMOCTH COOJIOACHUS

12



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMHU B OBITY M peaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPyAy M pe3yJibTaTaM TPYJIOBOM JEATEIBHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHCHHS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh aJIalITUPOBATHCS B MPOGECCHOHATBHOM Cpe/Ie;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHWE IIEHHOCTH 3J0pPOBOTO M 0Oe€30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, IMOJIy4aeMble MPHU H3yUYEHUU XUMHH, IJS pelleHus
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
HOCpeI[CTBOM METOAOB XHMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMGHI/UI pYKOBOI[CTBOBaTI)CFI M B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B COCTaBC MeTaHpeIIMCTHI)IX pe?,y.HI)TaTOB BBIACTIAKOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33PEHUST OOIIEHAYYHbIC TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTe3a, (akt, cucrema,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HAayyHOM KapTHHE MHpa, U yHHMBEpCalbHbIE YUeOHbIE JEeHCTBUS (TO3HABATENIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCAJIbHbIE Y4eOHbIe 1eHCTBUS

Bba3oBrle Jlornuyeckue 1elcTBUA:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMI)I JIOTUYCCKOT'O MBINIJICHUS HpI/I OCBOCHHNU 3H3HHI71I
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHN (BBLACNIATH HMX XAapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS M KpUTEPUH [UIsl KiacCU(UKALUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

yMEHHE MPUMEHATh B Mpollecce MO3HAHUS MOHATUS (MPEeIMETHbIE U MEeTanpeaMeTHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMu4eckass ¢GopMylia W ypaBHEHHE XHUMHYECKOW peakluh — TPU pelieHud ydeOHo-
ITIO3HABATCIIBbHBIX 3aaad, C y‘-IéTOM 3TUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJIIATH nu
xapaKTepmoBaTL CymeCTBeHHBIe HpI/ISHaKI/I Hsyqaeme O6’BGKTOB — XUMHUYECCKUX BCIICCTB U
XUMHUYECKHX PEAKIINi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBSI3U U
HpOTHBOpG‘II/ISI B H3yqaeMBIX HpOI_ICCCElX U SIBJICHUSX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.
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yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOICIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHUYECKOIO COJIEpP)KaHUs, CIpPaBOYHBbIE MOCOOMs, pecypchl HHTepHeTa), KpUTHUYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
MH(pOpMallUl U WIUTIOCTPUPOBATH pEIIAeMbIE 3a/ayd HECJIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MTPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPAUHALIMSI COBMECTHBIX JEUCTBUMN, OINpe/ieJieHHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBaTh W TMPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHMH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX PpE3yNbTAaTOB IO OCBOEHHUIO 0053aTEILHOTO COJEpIKaHUS,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
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oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObl JAeWCTBUM, creuuduyeckue s
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTalnH, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaLIUsX.
K o1y oOyuenus B 8 kijiacce npeMeTHbIe pe3yJIbTaThl HA 6a30BOM YpOBHE JOJHKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y 00yYaOIIUXCSI YMEHHI:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IOHSATUN: aTOM, MOJIEKYJa, XUMHYECKHUIl
AJIEMEHT, IPOCTOE BEUIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOJIHAs U HEOIHOPOJAHAsA),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JiI XMMUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJSPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIILHOCTD, CTEIICHb OKUCIICHUS, XUMUYeCKast
peaknus, KiIacCU(pHUKAIMA PEaKUUi: peakMu COSAMHEHUS, PEaKLUUU pa3IoKeHUs, PeaKiuu
3aMeIIeHus], peakui 0OMeHa, 3K30- M SHJ0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3P QeKT peakuuu,
ApO aTOMa, SJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBS3b,
NoJIsIpHasl U HEMOJspHas KOBaJCHTHAas CBs3b, MOHHAS CBA3b, WOH, KaTHOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;

o WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX IOHATUNH U TNPUMEHSTH ITH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

o HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBI€HHUS (OpMYJl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUI;

o OTIPENIeNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COCAMHEHUSX, CTEIECHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUW 1o ¢dopMmyiaMm, BHUA XUMUYECKON CBsi3M (KOBaJEHTHAs M HOHHAasA) B
HEOPraHUYECKUX COEANHEHUSAX;

o packpsiBaTh cMmbicn llepuoanueckoro 3axona JI. M. MeHneneeBa: neMOHCTpHUpOBAThH
MIOHMMAHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKECHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXPAHEHMsSI MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yU€HUSs, 3aKOHa ABOraipo;

. ONMHUCBHIBaTh W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoauueckoil cucTembl
XUMUYECKHUX DJIEMEHTOB: Pa3jIN4aTh MOHATHUS «TJIaBHAs MOArpymma (A-rpynmna)» u «moOodHas
noarpynna (b-rpynma)», manele u Oombline NEpUOIbl, COOTHOCHTb 0003HAuY€HUs, KOTOpHIE
umerotcs B tabauue «lleproanueckas cucteMa XxuMudeckux snemeHToB [[. 1. MenneneeBay ¢
YHUCIIOBBIMHU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsn
a1pa, oOlLIee YUCIIO 3JIEKTPOHOB U PaCIpeIeIeHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

o KJIaccu(UIUpPOBaTh XMMHMUYECKHE 3JI€MEHTHl, HEOpPraHWYEeCKHE BEIIeCTBA, XUMHUYECKUE
peaxiuu (10 YUCIy U COCTaBY YYacTBYIOIIUX B PEaKLMU BEIIECTB, MO TEIIOBOMY 3D (DeKTy);

. XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX
KJIACCOB, TNMOATBEPXkAAsl ONMHMCAHHWE NPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHX peaKluii;

o MIPOrHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTHM OT WX KaueCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX yCIOBHIX;

o BBIUUCIISATH OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO Macchl BEILIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIeMEHTa 1o (popMyJie COeAMHEHUS], MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MPOBOAMTD PACcU€ThI O YPABHEHUIO XUMUYECKON PEaKIUy;

o MPUMEHSITh OCHOBHBIE OIEpallMd MBICIUTENbHOM AEATEIbHOCTH — aHajJu3 M CHHTE3,
cpaBHEHHE, OO0O0OIIEHWe, CHUCTEMAaTU3AINI0, KIACCU(UKAIMIO, BBIIBJICHWE IPUYUHHO-
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-CIIEACTBEHHBIX CBSI3€ll — [ W3Y4YEHUs CBOWCTB BEUIECTB M XUMHUYECKHX PEAKLHUU,
€CTeCTBEHHO-HAYYHbIE€ METOJbl MO3HaHMsA — HaOJIoJeHUe, HU3MEpEeHHe, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

. clieoBaTh MpaBUjiaM  TOJB30BAaHUS XUMHUYECKOHW TMOCYIOoW M J1abopaTopHbIM
o0opyaoBaHHMeM, a Takke TMpaBujaM oOpallleHuss C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKUUSAMU IO BBIIOJIHEHUIO J1aO0OPAaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TOJYYEHUIO0 U
coOMpaHuio ra3000pa3HBIX BEUIECTB (BOAOPOJA W KHCIOPOAA), HPUTOTOBICHHUIO PACTBOPOB C
ONpeAcEHHOM MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMUYECKHE HKCIIEPUMEHTHI 10 PAaCHO3HABAHMIO PACTBOPOB WLIEIOYEH U KUCIOT C IOMOUIBIO
WHIUKATOPOB (JITakMmyc, (heHoadTaaenH, METHIIOPAHX U IPYTHUE).

K koniy o0yuenus B 9 kjiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y 00yUaIOIINUXCS YMEHUH:

. pPacKpbIBaTh CMBICH OCHOBHBIX XMMHYECKUX MOHSTHI: XMUMHYECKUN 3JIEMEHT, aTOM,
MOJIEKYJla, HMOH, KAaTHOH, aHWOH, IPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, BaJECHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHHS, XHMHUUYECKas pEaKUus, XUMHUYECKas CBs3b,
TEII0BOM 3P PEeKT peakiuu, MOJIb, MOJSIPHBIM 00BEM, PACTBOP, ANEKTPOIUTHI, HEITCKTPOIUTHI,
AIIEKTPOIUTUYECKAsT MCCOIMALMS, PEaKIUd HOHHOTO OOMEHa, KaTajau3aTrop, XHMHUYECKOe
paBHOBecue, OOpaTUMbIE H HEOOpaTUMbBIE PEAKIMH, OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIE
peaklUuy, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHUCIECHHUE U BOCCTAHOBIICHHUE, aJIOTPOIIHUS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAS, METAJUIMUECKas ), KpUCTaInYecKas
pemérka, KOppO3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pPEaKIUH, MpeneabHO
nonycrumas konuentpanus I1/IK Bemecrsa;

o WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKMX IOHATUH W NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BEILLECTB U UX MPEBPAIICHUN;

o UCMOJb30BaTh XMMHUYECKYI0 CHUMBOJHMKY JUIS COCTaBieHHUs (OpMyNl BeIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

o OIIPEAEIATh BAIEHTHOCTD U CTENIEHb OKUCIEHUS XMMHUYECKHUX JIEMEHTOB B COEUHEHUX
pPa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COECIMHEHUH IO
dbopmynaM, BUJ XMMHYECKOH CBA3M (KOBaJEHTHAasl, HOHHAsI, METAIJIMUECKas) B HEOPIraHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opMylie, XapakTep cpelbl B BOJHBIX PAacTBOpax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTAINTMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

o packpsiBatTh cMbic [leproauueckoro 3akona [I. 1. Menzaeneesa u JeMOHCTPUPOBATH €T0
NOHMMAaHHE: ONMCHIBATh M XapaKTepu3oBaTh TalOnuuHyro ¢opmy [leproguueckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas MoArpymnna (A-rpymmna)y U «mnoOoyHas
noarpynna (b-rpynma)», manbie u Oofbline NEpUOIbl, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE
UMEIOTCS B TMEPUOJUYECKOM Tabiuie, ¢ YHUCIOBBIMU XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB M 3aps] siipa, o0lee YUCIIo 3JEKTPOHOB U pacrpesiesieHue ux
0 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COCIUHEHMM B IPEJENax MalblX MEPUOJIOB U INIABHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

o KJIaCCU(UIUPOBATh XMUMHUYECKHUE DSJIEMEHTbl, HEOPraHWYEeCKHE BEIIEeCTBA, XMMHUECKHE
peaxiuu (110 YUCIy U COCTAaBYy YYacTBYIOLIMX B PEAKI[MU BEIIECTB, IO TEIJIOBOMY 3 dexTy, no
M3MEHEHUIO CTENEHEeH OKHCICHHSI XUMUYECKUX JIEMEHTOB);
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. XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME H CHCHUPUISCKUE XUMHUYECKHE CBOWCTBA
IIPOCTBIX Y CJIOXHBIX BEILECTB, MOATBEPKIAsl ONMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX M MOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKILIH;

. COCTaBJIATh YPAaBHEHUS AJIEKTPOJIUTUYECKON IUCCOLMALNN KHUCIOT, LIENOYEH U COJIEH,
NOJHBIE M COKpalIEHHbIE YpaBHEHUS peakiuii HOHHOrO oOOMeHa, ypaBHEHHS pEaKIHid,
MOATBEPXKJIAIOIIUX CYLIECTBOBAHUE TI'€HETHMUECKOM CBA3M MEXJy BELIECTBAMHM pPA3JIMYHBIX
KJIACCOB;

o PacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUHA IO0CPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX peakLuii;

o IIPOrHO3MPOBaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX IIPEBPAILEHUN B PAa3JINYHbIX YCIOBUSX;

o BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 110 (popMyJie COeAMHEHUS], MAaCCOBYIO JI0JIIO BEIIECTBA B PACTBOPE,
IPOBOAMTDH PAcU€ThI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

. coOmomaTh TpaBWiIa  TOJNB30BAHUS  XMUMHYECKOH TMOCyHol W 1abopaTOpHBIM
000pyI0BaHKEM, a TAKXKe IIPpaBHiia 00pallleHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMU
[0 BBIIOJHEHUIO Ja0OpaTOPHBIX XMMHMUYECKHUX OIBITOB IO MOJIYYEHUI0 M COOMpaHUIO
ra3o00pa3HbIX BELIECTB (aAMMHUaKa 1 YIIEKUCIOro ra3a);

o MPOBOANTH PEAKIIUU, MOJITBEPKIAIONINE KAaYeCTBEHHBI COCTAaB PA3IUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOpHI-, OpoMuI-, HOAMI-, KapOoHaT-, (ocdar-, cuiamKar-,
cynbdaTr-, TUIPOKCUI-HOHBI, KATHOHBl aMMOHHUS ¥ HOHBI HM3YyUYECHHBIX METAJUIOB,

IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

o IIPUMEHSTh OCHOBHBIE OIEPALIMM MBICIUTEIBHOW AEATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHME, 0000IIEHNE, CUCTEMATU3AIUIO, BBISIBICHUE TPUUYMHHO-CIIEICTBEHHBIX CBA3EH — 1Jis
M3YYEHHsI CBOMCTB BEILIECTB U XMMUYECKUX PEAKINI, €CTECTBEHHO-HAYyUYHbIE METOJIbI TIO3HAHUS
— Ha0JII0/IeHNe, U3MEepeHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (PeabHbIN U MBICIEHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(POBHIE)
n/n TeM NPOrpaMmabl Bcero Kourpoaeunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasnen 1. [lepBoHayaibHble XUMUYECKHE OHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyelIoBeKa
12 BemectBa n xuMuueckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopon. Ilonsarue 5 bu6nmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonsatue o kucnorax 3 1 bu6nmoreka [JOK
U COJISAX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBaHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmnoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro o paznueny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
3.1 XUMHYEeCKHX deMeHToB JI. W. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CtpoeHue
aroma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEITBHO- 8 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
[ToBTOpEeHKE M 0000IIEHNE OCHOBHBIX 3 bu6mmoreka [IOK
pasieaoB XUMUHU https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM nugpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeakIu
[loBTOpEeHue u yriuyOneHue 3HaHUM Bu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmorexa LIOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIK B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anoress https://m.edsoo.ru/7f41a636
I e s :
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23| snewemos VAcpynms ason googop i | 7 ;  DuGwore LOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX
bu6 OK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 nommotexa Ll

erMHI/Iﬁ " UX COCIUHECHU S

20

https://m.edso0.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

Hroro mo pazneny 25
Pa3gen 3. MeTaJJILI M BX COEIUHEHU ST
| bubnunoreka LIOK
. 7 4
31 Obmpme CBOHCTEA METAIIOB https://m.edsoo.ru/7f41a636
39 B . O 16 bu6nmoreka [IOK
' DIHCHILIIE METLIBL I HX COCIHTCHI https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
41 B 3 bubnunoreka LIOK
. clIecTBa U MaTepI/IaJIBI B JKU3HU YCJIOBCKA https://m,edsoo,ru/7f41a636
Htoro no paznemny 3
n 6506 3 bubmmoteka IIOK
OBTOpPEHHE U 0000IIEHNE OCHOBHBIX Pa3/elIOB XUMUHU https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kinacce/ ['abpuensia O.C., Octpoymos WU.T'., Cnagkos C.A., AKIIMOHEpPHOE 00IIECTBO
«M3narenscTBO «IIpocBeenue»

» Xumus, 9 kiacc/ I'abpuensia O.C., Octpoymos U.I'., Cnagkos C.A., AKIIHOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»
METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Pymsuruc I'.E. Xumus 9 ki: yueb.: mis obmeobpazoBarenbHbix yupexaenuid/I.E. Pymzurtuc,
@.I'. denbaman.- M.: [Ipocenienue.

2. XuMus 9 KIL.: 3JIEKTPOHHOE NPUIIOKEHUE K YUEOHHUKY.

3. I'apa H.H. Xumus Pa6oune nporpammsl. [Ipenmernast nunaus yueonukos Pyasutuc,
@O.I".®enpaman. 8-9 xnaceel/ H.H. I'apa.- M.: [Ipocsenienue

4. T'abpycesa H.W. Xumusi: pabouas terpanp 9 ki/ 'abpycea H.U. -M.: [IpocBenienue.

5. I'apa H.H Xumus: 3agaunuk ¢ «nomomHukom» 8-9 ki./ 'apa H.H, I'abpycesa H.1.-
M.:IIpocBenieHue.

6. Pamenxuit A.M. Xumus: nunaktuueckuii marepuan 8-9 ki./ A.M. Paaenkui. .-
M.:IIpocBenienne

7. Tapa H.H. Xumusa. Ypoku: 9 ki / H.H. I'apa.- M. [IpocBemenue

8. Pymsutnc I'.E. Xumus § xi: yueb.: ans odmeoopazoBatenbHbix yupexxaenuid/[.E. Pynsuruc,
@.I'. denbaman.- M.: [Ipocsemienue.

9. Xumus 8 KII.: 3JIEKTPOHHOE MIPIIIOKEHUE K YICOHHKY.

10. I'apa H.H. Xumus. Ypoku: 10 ki / H.H. I'apa.- M. IIpocenienue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Humepnem-pecypcwl Ha pyccKom si3blke

1. http://www.alhimik.ru. TIpencrasiensl cienyromye pyOpUKU: COBEThI aOUTYPHEHTY,
YUUTEII0 XUMHUH, CIIPABOYHUK (0O4EHb OOJIbIIast oA00pKa TaOJIMIl U CIIPABOYHBIX MAaTEPUAJIOB),
Becéiasi XUMHsI, HOBOCTH, OJTMMITHA[IbI, KYHCTKamepa (MHOTO HHTEPECHBIX HCTOPHUSCKHUX
CBEJICHU).

2. http://www.hij.ru. XXypnan « XuMust 1 )KU3HbYIOHITHO M 3aHUMATEIIBHO PACCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IIPOMCXOAUT B HAYKE M MHUPE, B KOTOPOM MBI )KUBEM.

3.http://chemistry-chemists.com/index.html. DnexTpoHHBIi )KypHaT «XUMHKH U XUMUS», B
KOTOPOM TIPE/ICTABJICHBI OIBITHI TI0 XUMHHU M 3aHUMAaTeJIbHasi HH()OPMALUs, TO3BOJISTIOIINE
yBIICUb YYEHHKOB YKCIIEPUMEHTAIbHON YaCThIO TPEIMETa.

4. http://c-books.narod.ru. BceBo3moskHast TuTepaTypa 1o XMMHUH.

5. http://www.prosv.ru/. TTocoGust ist ydaruxcst, B TOM YHCIIE /IS IIOATOTOBKH K HTOTOBOM
atrectauuu (OI'D u EI'D), MmeToanueckue nocodus s yuuTenei, HayqYHO-TOMmyJsipHas
JMTEpaTypa 1Mo XMMHUH.

6. http://1september.ru/. )KypHan npennasHadeH He TOIBKO s yuuTenei. B HéM mpeacraBieHo
00JIBIIIOE KOJIMYECTBO PabOT YYEHHKOB, B TOM YHCIIE HCCIIEIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOTBHBIA OPTAN CO CChTKAMH
Ha 00pa3oBaTeNIbHBIC CANTHI [0 XUMUH.
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8. www.periodictable.ru. Coopuuk crareii 0 XHMHUECKUX DJIEMEHTAX, HILTIOCTPUPOBAHHBIN
IKCIICPUMEHTOM.

Hnmepnem-pecypc Ha aHeIUICKOM SI13bIKe

http://webelementes.com. Coaep>kXuT UCTOPUIO OTKPBITHUS U ONIHCAHHE CBOMCTB BCEX
XUMHYECKUX 3JIEMEHTOB. ByIeT mone3eH uist y4aIuxcst 136IKOBbIX [IKOJI M KJTACCOB, TaK KaK
COJIEPKUT HA3BAHUS DJIEMEHTOB U BEIECTB HA Pa3HBIX S3bIKAX
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