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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o XMMHH Ha YPOBHE OCHOBHOI'O O0OIIEr0 00pa30BaHUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B GI'OC OOO, a Takke Ha OCHOBE (eaepalibHOU
paboueii mporpaMMbl BOCIIUTaHUS U C YUYETOM KOHIICTIIIMU MPENOoJaBaHusl y4eOHOro MmpeaMeTa
«Xumusi» B o0pa3oBaTesbHbIX opranuzanusx Poccuiickoit @enepanun.

[Tporpamma 1mo XumMuM Ja€T NpeACTaBICHHE O LesaX, oOwed crparernu oO0ydeHus,
BOCIIUTaHUA M Pa3BUTHA OOYyYaroIUMXCS CpPEACTBAMH Y4eOHOIo IpeaMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE MPEAIMETHOE COJAEpKaHKe, MPEelyCMaTPUBAET PACIpPENEIIEHUE €ro MO KilaccaM U
CTPYKTYpHUPOBAaHHUE I10 pa3fiesiaM U TeMaM MPOrpamMMbl 110 XUMHH, ONPENEISIeT KOJINYECTBEHHbIE
U KayeCTBEHHbIE XAPAKTEPUCTHKH COJAEP)KAHUS, PEKOMEHIYEMYyH0 II0CJIEJ0BATEIbHOCTh
U3yUYEHHs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3€H, JOIMKH y4eOHOro
npolLecca, BO3PACTHBIX 0OCOOCHHOCTEH 00ydaromuXcs, ONpeesieT BOZMOXKHOCTH IIpeaAMeTa JUIs
peanuzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTelIbHOI MporpaMMbl Ha
YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, a TaKKe TPEOOBaHUM K pe3ysibTaTaM 00yueHUs] XUMHUH
Ha YpOBHE Leled M3y4deHUs IMpeaIMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
JeSITeIbHOCTH 00yUaIOIIEerocs IO OCBOCHUIO yUEOHOTO COIEPIKAHMUSL.

3HaHME XUMUH CIIY>KMT OCHOBOH U1 QOPMHUPOBAHUS MUPOBO33PEHNUS 00YyUarOIIErocs, ero
IpeCTaBICHUI O MaTEpUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMUEH
IPECTABICHUS O B3aUMOIPEBPALLCHUAX SHEPTUU U 00 IBOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTSIX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTHS YEJOBEUECTBA — CBHIPHEBOH,
SHEPreTUUECKOM, MUIEBOI U SKOJIOrHUecKOoN 0e3011acHOCTH, IPOOIeM 3paBOOXPaHEHHUSL.

N3yuenne xumuu:

CHOCOOCTBYET peanu3alil BO3MOXHOCTEW s caMopa3BUTHS U (OpPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011ei 1 PYHKIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHE MBILUICHUS U TBOPUECKHUX CIIOCOOHOCTEN 00yyarommxcs,
HaBBIKOB MX  CaMOCTOSITENbHON  yueOHOM  JesATEeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCETHEBHOM KHM3HHM, Tak H B
po(hecCHOHATTLHOM IS TEIIBHOCTH;

3HaKOMHUT €O CHEHM(PHUKON HAYYHOIO MBIIICHHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOIO
B3IJI]1a HA €JMHCTBO MPHUPOJIbI U YEJIOBEKA, BJSETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOU TPaMOTHOCTH OOYYaIOIINXCS;

CHOCOOCTBYET (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJl B DKOJOTMYECKOe OOpa3oBaHUE
oOyyJaronuxcs.

JlanHbple HampaBlieHHsS B OOyYeHMM XUMHMM 00eCredMBaroTCs cnenudukoil conepxaHus
y4eOHOro mpeaMeTa, KOTOPBIM SABISETCS IEJAarorMyeckyd aJalTHPOBAHHBIM OTPaKEHHEM
0a30BOI HAYKH XMMUU Ha ONpe/IeIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHUE
00yYaroMMMHUCS CUCTEMBI NEPBOHAYAIBHBIX TOHATHH XMMUHU, OCHOB HEOPTraHUYECKOW XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKON XUMUH.

CrpykTypa cozaepkaHHs IPOrpaMMbl 10 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e usyudenuto. ConepkaHue CKIAABIBACTCS M3 CHUCTEMBl MOHATHH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpraHU30BaHbl II0 NPUHLMILY IIOCJIEI0BATEIbLHOIO PAa3BUTHs 3HAHUKW HAa OCHOBE
TEOPETHUYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4€HHs O CTPOCHHUH aTOMa U XMMHUYECKOU CBSA3H,

— IIPEJCTaBICHUH 00 IEKTPOIUTUIECKON AUCCOIHAIINY BEIECTB B PaCTBOPaXx.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJIHOTO YPOBHSA K JpPYromy,
BBINOJIHASA (YHKIHUU OOBSACHEHHsS] U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHMS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IIPUMEHEHHUS U ITOJIYyYEHUs U3y4aeMbIX BELICCTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIICH HAYYHOM KapTUHBI MUpAa B JIOTHKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAaHUIO U METOJaM II03HaHus B Hayke. M3ydeHue xumun
OPOMCXOJUT C MPHUBJICYCHHEM 3HAHUM M3 paHee M3YUYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» U «PU3uKa. 7 KJ1accey.

[Tpu u3yyeHNH XUMUHU TPOUCXOAUT (HOPMUPOBAHHUE 3HAHUNM OCHOB XMMHUECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JIEATEIbHOCTH YellOBeKa U KaK OJJHOTrO
U3 KOMIIOHEHTOB MHPOBOH KyJbTYpbl. 3ajaya y4eOHOro npeaMeTra COCTOUT B (OPMHUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEUIHMX ()AKTOB, MOHITHUN, 3aKOHOB U TEOPETHUYECKUX
MOJIO’KEHUHM, JOCTYNHBIX O0O0OOIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B
NprUOOIIEHNH K HAyYHBIM METOJaM ITO3HaHMS [IPU U3YUYEHUH BELIECTB U XUMUYECKUX PEaKIHii, B
(GOpMHpPOBAaHUM U PA3BUTUM I[IO3HABATEIbHBIX YMEHMM M HMX MNPUMEHEHMH B Yy4eOHO-
II03HABATEJILHOW U y4eOHO-UCCIIEJOBATENIBCKOM IEATEIbHOCTH, OCBOCHUH MPaBUJl O€3011aCHOrO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy M3ydyeHUH XMMHUU Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS Ba)XHOE 3HAUYEHUE
npuoOpenu Takue e, Kak:

— (hopMupOBaHHME MHTEIIEKTYAIBHO PAa3BUTOM JINYHOCTH, TOTOBOM K CaMOOOpPa30BaHHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATHIO PEIIEHUH, CIOCOOHOM aJanTHpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HanpaBJIeHHOCTh OOYyYEHHs Ha CUCTEeMaTHYecKoe NpuoOlIieHue oOyyaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABATEIIBHOW  JEATENbHOCTH, Hay4YHbIM  METOJaM  IIO3HAHUf,
(GOpMHPYIOIIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUH;

— ofecrnieyeHue YCJIOBHM, CHOCOOCTBYIOLIUX MPHOOPETEHUI0 OOYydYaloIMMUCS OIbITa
pa3HOOOpa3HON MAESITENbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAaUCHUE /ISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue obmelt GpyHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciie YMEHHH OOBSCHATh M OICHMBATH SIBJICHUS OKPY)KAIOLIETO MHpa, MCIONb3Ysl 3HAHUS H
OMBIT, TMOJIyYEHHbIE MPU HM3YYEHUU XHUMHUHU, NPUMEHATh HMX NpPHU pEIIeHUUu MpodieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH IEATEIBHOCTH;

— (hopMupoBanue y o0ydaromuxcs ryMaHUCTHYECKUX OTHOIICHUH, TOHUMaHHS [IEHHOCTH
XUMHUYECKUX 3HAHUHU I BBIPAOOTKH SKOJIOTMYECKH IIETIeCOO0Pa3HOTO MOBENEHHUsSI B OBITY H
TPYZIOBOM JEATEIBPHOCTH B LENAX COXPAaHEHMsI CBOETrO 3J0POBbS M OKPYKAIOWIEH NPHUPOIHOU
Cpenbl;



— pa3BUTHE MOTUBAIIMU K 00YYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKMX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
po ISt ¥ HAMPaBJIEHHOCTH JAJIbHEHUIIIET0 00yUeHHS.

OO61iee yucno 4acoB, OTBEAEHHBIX I M3yUEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOILETO
oOpa3oBanus, coctaBiseT 136 yacos: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
yacoB (2 yaca B HEJIENIO).



COJEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/IbHbIE XMMHYECKHE TOHATHUS

[Ipeamer xumun. Poiib XMMHUU B KM3HU 4YelOBEeKa. XUMHUA B cUCTeMe Hayk. Tena u
BeecTBa. dusnyeckre CBONCTBAa BEHIECTB. ArperarHoe cocrosinue BemiecTB. [lonstue o
MeTO/ax Mo3HaHus B XUMHH. UHCThIe BemecTBa 1 cMecH. CriocoObl pa3iesieHrs CMECEH.

ATOMBI U MOJEKyJbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie 1 cinoxHbIE BeIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOoCcTaBa BemecTB. OTHOCUTENbHASA aTOMHas Macca. OTHOCHUTENbHASI MOJICKYJISIpHAs
Macca. MaccoBasi 1011 XUMUYECKOIO AJIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3auMOCBsI3b KOJIMYECTBA, MacChl U
YHClia CTPYKTYPHBIX €MHHUIL BenecTBa. Pacu€Tel mo hopmynaMm XUMUYECKIX COCTUHEHUIA.

dusznueckue M XUMHUYECKHE SIBICHHUS. XUMHUYECKass peakmus W €€ MPU3HAKUA. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. Xumuueckue ypaBHeHus. Kinaccudukamnus XxuMudeckux peakuuit
(coennHEHUS, PA3IOKECHHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBWiIaMH paOOThl B JIA0OpaTOpUH U IpHEMaMHU
oOpaitieHusi ¢ J1abOpaTOpHBIM O0OpYIOBAaHUEM, U3YUYCHHE U OmHcaHue (U3NYECKUX CBONCTB
00pa3110B HEOPraHUYECKUX BELIECTB, HAOMOAeHNEe (PU3NUECKUX (TIJIaBICHHUE BOCKA, TasTHUE JIbJIa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE U KOHJICHCAIUS BOJAbI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNE METHOUW MPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KUCIIOTOM) SIBJICHUH, HaOII0/IeHNE
U ONHCAaHWE TMPU3HAKOB TMPOTEKAHHA XUMHUYECKUX peakuuid (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI ¢ XJIOpHUIOM Oapus, pasioxeHue rugapokcuaa menu (I1) mpu
HarpeBaHUU, B3auMoOJIecTBUE Keje3a ¢ pactBopoM coiu Mmeau (Il), uzydenuwe crocoOoB
pa3ieneHus CMeceil: C TIOMOIbI0 MarHuTa, (PUIBTpOBaHWE, BHIIAPUBAHWE, IUCTHIUIALINS,
xpomaTtorpadus, TmpoBeIeHHWE OYUCTKM TMOBAapPEHHON COJM, HaONIOJIeHHEe W ONHCAaHUe
pEe3yIbTaTOB TMPOBEJAEHUS OMNbITA, HILIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsI MAacCChl, CO3/laHUE
Mo/ieJIel MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

Ba:xuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3leMEHT W MpOCTOE BELIECTBO.
Haxoxnaenne kucnopona B npupoze, Gu3nueckue U XMMHUECKHe CBOMCTBA (pEeaKIMi TOPSHHS).
Oxkcupgpl. Ilpumenenue xucnopoga. CrnocoObl MOJIy4eHHsS KHUCIOpoJa B JlabopaTopuu U
MPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B mpupoae. O30H — aioTpomHas MOIUA(DHUKAIAS
KHCJIOPOJa.

TemnoBoit >(hdexT XuMUYEeCKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHHUS, JK30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — »smeMeHT M mpocToe BewiecTBO. HaxokaeHue Boaopoja B MPUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oyueHus. KucioTe! u comu.

Momnsipabiii 00b€M ra3oB. PacuéTel Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopel. HacklimeHHble u
HEHACBIIICHHbIE PAacTBOpPHI. PacTBOpUMOCTh BellecTB B BojJe. MaccoBasi 10js BELIECTBa B
pacTBope. XUMHUYECKHE CBOMcTBa BoAbl. OcHOBaHuUA. Poib pacTBOpOB B IPUPOJE U B KU3HU



yesoBeka. KpyroBopoT Boabl B npupojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYUCTKA
MPUPOHBIX BOJI.

Knaccudukanus weopranmyeckux coeauHeHnid. Oxcuael. Knaccudukamus OKCHAOB:
coneoOpa3yroine (OCHOBHBIE, KUCTIOTHBIE, aM(OTepHbIe) U HecoieoOpasyromue. HoMeHnknatypa
okcu10B. Du3nyeckre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHnne okcuaoB.

OcHoBanus. Kiaccudukanuss ocHoBaHWN: WIENIOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuili. du3znueckue M XUMHUYECKHE CBOWCTBA OCHOBaHWU. llomyuenue
OCHOBaHMM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyeckue ¥ XUMHUYECKUE
cBoiicTBa kuciot. P aktuBHoctu metamuioB H. H. bekerosa. Iloyyenue Kucior.

Conu. Homenkiarypa coseil. @u3nyeckrue U XMMUYECKUE CBOWCTBa cosieil. [lomyuenue
COJICH.

['eneTndeckasi CBSI3b MEXKIy KJIacCaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpeJIeNIeHNE COJIepKaHusl KUCIopoia B BO3yXe, MOJIyYeHHe, coOupaHue,
pacrmo3HaBaHHE M HM3yYEHUE CBOICTB KUCIOPOJa, HAOIIOJeHHE B3aWMOJCWUCTBHUS BEIIECTB C
KHCIJIOPOJIOM U YCIIOBUSI BOZHUKHOBEHUSI M TPEKpaIICHUsI TOpeHus (mokapa), 03HAKOMIJICHHUE C
oOpa3amMu OKCHUJIOB U OIHUCAHME HMX CBOWCTB, MOJIydeHHE, COOMpaHue, paclo3HaBaHUE U
U3ydeHHe CBOWCTB BOAopoaa (ropeHme), B3ammojueiicTBue Bojopoma ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHKE BHIEOMATEPUANIOB), HAOMIOeHHE 00PA3IOB BEIIECTB KOJIMYECTBOM
1 Monb, HUccienoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIICCTB C PA3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTallaMH (HaTpueM M KajblleM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHUE OOpPa3I[OB HEOPTAHUYECKUX BEIIECTB PA3TMUYHBIX KJIACCOB,
HAOIO/IEHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOPAaX KHUCIOT U IIENOYEH, M3yueHHe
B3aumozeiictBus okcuga menu (ll) ¢ pactBopom cepHOW KHUCIOTBI, KHCIOT C METaJUIaMu,
peakuuii HEUTpaliu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMe «BakHelne
KJIACCHI HEOPTaHUYECKUX COCTUHEHUI».

Iepuoanyeckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemenros /I, U.
MenpaeneeBa. CtpoeHue aToMOB. XMMUYeCKasl CBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCUPUKALUKM XUMHUYECKHX OdieMeHToB. [loHsTHE O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOUYHBIC U IIEJIOYHO3EMETbHBIE METAILIbI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DJIEMEHTHI, KOTOpBIE 00pa3yoT aM()OTEPHBIC OKCHUJIBI M TUIPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepumoamdeckas cuctemMa xumuueckux isnementoB J[. W.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [lepuogudeckoid CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbt u rpynmbl. DU3WYECKUNA CMBICT
MOPSIIKOBOTO HOMEPa, HOMEPOB MEPUO/Ia U TPYIIIIHI JIEMEHTA.

Crpoenune artomoB. CoctaB artoMHbIX sanep. HM3otombl. Onektponsl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX 31eMeHTOB [leproaudeckoil CCTeMbl
. W. MeHnneneeBa. XapakTepUCTUKAa XHMHUYECKOTO J3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menzaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIIIaM U MEPUOIAM.



3nauenue [lepuoguueckoro 3akona u Ilepuoguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTHS HayKu U npakTuku. 1. 1. MenaeneeB — y4€HbIil U TpakJaHKH.

Xumuueckas CBS3b. KoBasientHas (monsipHas u HEMoJIsIpHasi) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XMMUUECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenp  okucieHusi.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccs
OKHCJIEHUS U BOCCTaHOBJIEHMSI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHHe OoOpa3LoB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOACWUCTBUE THUAPOKCHIA
LIMHKa C pacTBOpPaMU KUCJIOT U ILEJIO0YEH, MPOBEIECHUE OIBITOB, WIIOCTPUPYIOMIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (frOpeHue, peakliuu pas3yiokeHUs, COTUHEHUS).

Mesricnpeomemmnie ceasu

Peanuzanust MexXnpeaAMETHBIX CBA3€H MPU U3YYEHUH XUMHH B 8 KJacce OCYLIECTBISETCS
Yyepe3 UCIONb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TMOHSATHHA, TaK W MOHATHH,
SBJISIOLIMXCSI CHCTEMHBIMHU JUISI OT/AEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO--HAYy4YHBbIE TOHATUSA: HAay4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MNEpUOJUYHOCTh,  HAONIONEHHE,  SKCIEPHUMEHT,
MOJIETTMPOBAaHUE, U3MEPEHUE, MOIEIIb, SIBJICHUE.

®uzuka: Marepusi, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJa, J3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, (hPU3NYECKHe BEJIWYMHBI, €IUHUIBI W3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE3161, CoHIIE.

buonorus: ¢orocunres, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpadbl, TOpPHbIE MOPOJbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KVIACC

BemecTtBo u XUMHYeCKasl peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckass cucrema xumuyeckux osaemeHtoB J[. .
MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHUYECKHX
3JIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kajaus, KaJIbLMS W HUX COCJUHEHUH B COOTBETCTBUU C
MI0JIO’KEHUEM 3JIEMEHTOB B [lepuoinyeckoil cucTemMe U CTpOEHUEM X aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTANIMYECKOM PEmETKH M BHUJA XHMHUYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOpPraHMYECKHMX BEHIeCTB. XHMMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jIMYHBIM KjaccaM HEOPraHMYeCKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTraHUYECKHUX BEILIECTB.

Knaccudukanus XUMUYECKHX PEaKIUi MO pa3TUYHBIM MpHU3HaKaM (IO YUCITY U COCTaBY
YUaCTBYIOLIMX B PpEAKIUH BEUIECTB, MO TEMJIOBOMY 3(PQeKTy, M0 H3MEHEHUIO CTeNneHen
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTUIO KaTalu3aTropa). DK30- U
SHIOTEPMUUYECKHUE PEAKIUU, TEPMOXUMUYECKHUE YPABHEHUSI.

[TonsiTne o cxopoctu Xumuueckoil peaknuu. [lonstue 06 oOpaTHMMBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHEe O TOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [lonsrue o
karanuse. IloHsTme o xXumuyeckoM paBHOBecHMHM. DakTOpBI, BIHAIONIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.



OKHUCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJIEKTPOHHBIN OallaHC OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakumu. COCTaBlIeHWE YPAaBHEHHH OKHCIUTEIHHO--BOCCTAHOBUTEIHHBIX
peakuuii ¢ UCTIONb30BAaHUEM METO/Ia AJIEKTPOHHOTO OalaHca.

Teopust 3AEKTPOIUTUYECKON AUCCOLMAIMU. DJIEKTPOJIUTHI U HEINEKTPOauThl. KaTnoHsl,
aHUOHBL. MeXaHu3M JHMCCOLMALMM BEIIECTB C PAa3IMUYHBIMU BHUJIAMU XUMHUYECKOW CBSI3U.
Crenens nucconuanuu. CHIIbHBIC U CIa0bIE AIEKTPOIUTHI.

Peakuuu moHHOro obmeHa. YciaoBHsl MPOTEKaHUs peaklUid MOHHOTO OOMEHa, MOJIHBIE U
COKpall€HHble MOHHbIE ypaBHEHUsl peakuuil. CBONWCTBA KUCIOT, OCHOBAHUM M COJIE B CBETE
NPEJCTaBICHUA 00 JICKTPOJMTUYCCKOW aucconuanyu. KadecTBEHHBIE PEaKIMU Ha HOHBI.
[TonsaTHe 0 ruponn3e Conen.

Xumuueckuii IKChepumenm:

03HAKOMJICHHE C MOJENIAMH KPUCTAIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIECTB —
METAJJIOB M HEeMeTalioB (rpadura H anmasa), CIOXKHBIX BEHIECTB (XJIOpHIA HATpPHUS),
WCCJICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM pEaKklIUh OT BO3JCUCTBHS Pa3IMYHBIX
(bakTOpoB, UCCIIEOBAaHUE SJIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IMpOLEcca AMCCOLUAIIUN
KHUCTIOT, MIeNOo4Yel U cojeil (BO3MOXKHO HCIIONBb30BAHHE BUJEO MaTepuajoB), MPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX TMPHU3HAKUA MPOTEKAHHS PEaKIii MOHHOTO oOMeHa (oOpa3oBaHue
0Cajika, BBIJAEICHUE Tra3za, OoOpa30BaHHWE BOJABI), OMNBITOB, WUIIOCTPUPYIONINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (FOpeHHe, peakUuu pa3ioXKeHHs, COCIUHEHHUS),
pacrno3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIUN Ha HOHBI,
pelIeHne YKCIEePUMEHTAIbHBIX 3a/1a4.

HemeTasnibl M MX coeTUHEHUSI

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
crenean okucieHus. CTpoeHne U (PU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aUMOACIHCTBHME C MeETallaMH, HEMETaJUIaMH,
niesnioyamu).  XjopoBogopoa. ConsiHash KUCIOTa, XUMHYECKHE CBOWCTBA, TMOJYy4Y€HUE,
npumeHeHue. JleiicTBre Xopa U XJIOPOBOJIOPO/Ia HAa OPTaHU3M YeJIOBeKa. BaykHelIne XJI0puabl
U UX HAXO0XJICHHE B IPHUPO/IE.

OO6mas xapaktepuctuka dmeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTeneHu OKucieHus. CTpoeHne M (PU3NYCCKUE CBOWCTBA MPOCTHIX BEMIECTB —
KHCIIOPOJia M Cephbl. AJUIOTPONMHBIE MOAU(PHUKAIMKI KUCIOPOJia U Cepbl. XUMHUYECKHE CBOMCTBA
ceppl. CepoBoziopoa, CTpoeHHe, (U3NYECKHEe M XHUMHUYecKue cBoicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3UYECKHE U XMMHYECKHE CBONCTBA
(oOmume Kak TMpeACTaBHTENS Klacca KHCIOT W CHeruduueckune). XHUMHYECKUE PEaKIu,
JeKaIIMe B OCHOBE IPOMBIIIUICHHOTO CIOC00a TOMy4YeHHUsT CepHOM KHCIOTHL. [IpuMeHneHnme
cepHoit KucioTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cynbdar-uon. Haxoxaenue
ceppl M €€ COeOWHEHUH B Tpupofe. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEeH cpeabl
COCIMHEHUSIMU CEpbl (KUCJIOTHBIE JTOM, 3arpsi3HEHHE BO3JyXa U BOAOEMOB), CIOCOOBI €ro
Mpe0TBpAICHUSI.

OO6mass xapakrepuctuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHBbIC CTETMEHH OKHUCICHUs. A30T, paclpocTpaHeHHe B Tpupojae, (Qusmdeckue u
XUMUYecKkne cBoicTBa. KpyroBopoT azora B mpupozae. AMMHUAK, €ro PU3NIeCcKre U XUMUYECKUE
CBOICTBa, noy4yeHue u npumeHeHne. Coau aMMOHHUS, UX GU3NYECKHE U XUMHUYECKHE CBOMCTBA,
npuMmeHeHre. KauecTBeHHas peakids Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ MOJy4eHHe,
duznyeckne W XUMHYECKHE CBOMcTBa (0OIIMe Kak TMPEACTaBUTENs Kilacca KHUCIOT |
cnenuduueckue). Mcnonp30BaHUe HUTPATOB M COJIGH aMMOHHS B KAa4eCTBE MHUHEPATBHBIX



ynoOpeHuii. XUMHUYECKOE 3arps3HEHHUE OKPYXKAIOMICH CpeIbl COSAMHEHUSIME a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOHOEMOB). Docdop, amIoTporHbie MOIUPUKAIIH
docdopa, puznueckue nu xumudeckue cpoictra. Oxcuna dochopa (V) u dhochopHas kucnora,
¢u3nueckue M XUMHYECKHE CBOMcTBa, mosydeHue. lcmonb3oBaHue ¢ochaToB B KauyecTBe
MUHEPAJIbHBIX YA0OPCHHIA.

OO6mass xapaktepuctuka 35eMeHTOB |VA-rpynnel. OcCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE€ CTENIEHU OKHCICHUs. YTIIEpOJ, aJUIOTPONHbIE MOIU(BHUKALIMH, PACTIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMudeckue cBoiicta. Ancopouus. Kpyropopot yriepoaa B npupoe.
Oxcunpl yraepona, ux (GpU3HUecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
HOJIy4eHHE U MPUMEHEHHE. DKOJIOTHYeCKUe MPOoOIeMbl, CBsA3aHHbIC ¢ okcuaoM yriaepoaa (1V),
TUIOTe3a IN100aJbHOIO MOTEIUICHUs KJIMMaTa, NapHUKOBbIN 3¢ddexr. YrompHas kuciora u eé
COJM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, NOJy4deHHE U NpuMeHeHue. KauecTBeHHas
peakiust Ha  KapOoHar-moHbl. Mcmonb3oBaHume ~ KapOOHAaTOB B OBITY, MEIHIIMHE,
IPOMBIIIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHauyabHBIE MOHATHS 00 OPraHUYECKHUX BELIECTBAX KAK O COEIUMHEHUAX yTIiepoja
(MeTaH, 3TaH, ATWUJEH, AalETWIEH, JTaHOJ, TJMLUEPHUH, YyKCycHas kuciora). [IpupoaHbie
UCTOYHUKU YTJIEBOJOPOAOB (yroib, MPUPOAHBIA ra3, HEPThb), MPOAYKTHl HUX NepepadOTKU
(O6eHsuH), UX poJb B OBITY U MPOMBINIICHHOCTH. [IoHATHE 0 OMOTOTHMYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oellkax, YIVIeBOJaX — M MX pOJIM B KM3HM ueloBeka. MarepuaabHOe €IUHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOIYYCHHE U MPUMEHEHHE.
Coenunenus kpemHusi B mnpupoge. OOmme mnpencraBieHuss o6 oxcune kpemuusa (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BAHKE B OBITY, B IPOMBILUIEHHOCTH. BaxxHelmue
CTPOUTENIbHBIE MaTepHajbl: KepaMHuKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. [Ipobiembl
0€30I1aCHOT0 MCIIOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4yeHue o0pa3lloB HEOPTraHMYECKUX BEIECTB, CBOIMCTB COJIIHOM KHUCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUI Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKaHMsI, OIBITHI,
oTpakaromue (pU3NUYEeCKue U XMMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPHUAIOB), O3HAKOMIIEHHWE C 00pa3llaMM XJIOPUIOB (TaJOreHH]IOB),
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COeAMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEepHaoB), HaOdIofeHHWe mpouecca oOOYyIJIMBaHUS — caxapa TMOjA  JieHcTBHEM
KOHIIEHTPUPOBAHHON CEpHOW KHCIIOTHI, U3yUYeHHEe XUMHUECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHCJIOTHI, TIPOBEJICHHE KAueCTBEHHOW peakiuy Ha Cylb(haT-HOH M HAOIIOJeHHE MpHU3HaKa e
POTEKaHusl, 03HAKOMJIEHHE ¢ (PU3MYECKHMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEAMHEHUN
(BO3MOKHO HMCTIOJIB30BaHKUE BUICOMATEPHATIOB), 00Opa3iiaMu a30THBIX U (pocopHBIX ya00OpeHNUH,
nojgy4deHue, coOupaHue, paclo3HaBaHWE M U3yUeHHE CBOWCTB aMMHakKa, IPOBEICHUE
Ka4eCTBEHHBIX pEaKIMi Ha HMOH aMMOHHS U (ocdar-uOH W H3Yy4YeHHE TPHU3HAKOB UX
NPOTEKaHUsl, B3aMMOJEICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3y4YE€HUE MOjeNell KpUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aJCOpOIMH PacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM IPOTHBOrasa, Mojay4yeHue, cCoOupaHue, paclo3HaBaHue
U U3Y4YEHHE CBOWCTB YIJIEKUCIIOTO ra3a, NMPOBEJEHHE KAa4eCTBEHHBIX PEAKIMHA Ha KapOOHAaT U
CHJIMKAaT-UOHbl M M3Y4YCHHME MPU3HAKOB HUX IMPOTEKaHMs, O3HAKOMJIEHHE C TNPOIyKIHen
CUJIMKAaTHOM IPOMBIIIICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ad 1o Teme «BaxHeimue
HEMETAJIJIbl U UX COCTUHEHUS.



MeTa/ibl M UX COeIUHEHUS

OOmas xapakTEepPUCTHKA XUMHUYECKHX DOJEMEHTOB — METaUIOB HAa OCHOBaHUU WX
nonoxkenus B [lepronnueckoit cucrteMe xumudeckux anemeHtoB . . MenaeneeBa u ctpoeHust
atomoB. CTpoeHHE MeTauioB. MeTrauMueckas CBs3b M METAJIMYecKas KpUCTauIMdecKas
pemérka. OJIEKTPOXUMHUYECKUI psJ HanpsHkeHU MeTauioB. DU3MYECKHE M XUMHUYECKHE
cBoiicTBa MeTtayioB. OOmme crnocoObl nonydeHus: MmetaysioB. [IoHATHE O KOPPO3UU METAJIIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTalb, YyryH, JIOPATIOMUHNN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounble MeTasUIbL: TTOJIOKEHUE B [leproanyeckoil cucTeEMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXACHHE B mpupoje. OuU3nuecKue U XUMHUYECKUE
CBOIicTBa (Ha mpumepe HaTpus U Kanusi). OKCUAbl U TUAPOKCUABI HATpUsl U Kaius. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCIUHEHUI.

[[{erouHO3eMENbHBIE METAJUIBI MarHui M KajapLui: mnojoxxeHue B Ilepuogmueckoit
cucremMe xumudeckux anemeHtoB [[. M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HaXOXKICHUE B
npupoae. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus W Kanblus. BaxHeimue coeanHEHUs
KanmbIus (OKCUI, TUAPOKCU, coyin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEeHHUS.

AmoMuHuii: nonoxenue B llepuonuyeckoil cucteme xumuueckux ayieMeHToB [l .
MenneneeBa, CTpOCHHE aTOMa, HaXOXJACHHE B Tpupojae. Ou3nyeckne U XMMHUYECKHUE CBOWCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMHHHSL.

Kenezo: mnonoxenue B Ilepmonuueckoir cucreme xumuueckux osnemento J[. W.
MeneneeBa, CTpOCHHE aTOMa, HaXOXJIECHHE B mpupoje. Ouznyeckrue U XUMMHUYECKUE CBOMCTBA
xkenesa. Oxkcunpl, rugpokcuasl u comu xenesa (1) m xemesa (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METajlIoOB M CIUIaBOB, UX (U3NYECKUMHU CBOMCTBAMH,
W3Y4YEHUE pe3yJbTAaTOB KOPPO3UU METAIIOB (BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHUATIOB),
O0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KAIBIUS M HATPHUS C BOJOU (BO3MOXKHO HCITOJIb30BAHUE
BUJICOMATEPHAaiOB), HMCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHHs JKeleza B
KHCIIOpOJe  (BO3MOXXHO  HCIOJIb30BAaHWE  BUIEOMATEPHUANIOB), TPU3HAKOB  MNPOTEKaAHUS
KaueCTBEHHBIX peaklMii Ha MOHBI: MarHus, Kajblvs, aJlOMUHUS, IIMHKa, xene3a (I1) u xenesa
(1), meau (1), HaGMIOIEHHE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATPUS,
Kalusl U KaJblidg (BO3MOXHO HCIIOJIb30BaHHE BUAECOMATEPUAJIOB), UCCIEeIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMme «BakHeume MeTamibl U UX COCTUHEHUSD.

XuMus 4 OKpy:KamoLas cpeaa

BemectBa u Marepuaisl B TOBCEJHEBHOM KU3HM 4YelIOBeKa. be3omacHoe MCHoab30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. [lepBas moMomp Npu XUMHUYECKHUX OXKOTax M
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KAroIIeH cpeipl (TipeenbHas J0MyCTUMast KOHIIEHTpaIus
Beniects, nanee — [1/IK). Pons XxuMuu B pemieHuN 3KOJOTHIECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTepuasoB (CTEKIIO, CIUIABbl METAJIJIOB, MOJTUMEPHBIE MATEPUATIBI).

Mesricnpedmemmnie ceazu

Peanuzanus MexnpeIMETHBIX CBS3€H MpPHU MU3yUYEHUH XMMHH B 9 Kilacce OCYyIIECTBIISIETCS
4yepe3 HCHONB30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, Tak U TOHATHH,
SIBJISTFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO0mue ecTecCTBEHHO-HAY4YHBbIC TOHSTHS: HAay4YHbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaM3,  CHUHTE3,  KIacCUpUKAIUsA,  IMEePUOJUIHOCTh,  HAONIOJEHUE,  DKCIEPHUMEHT,
MOJIETTMPOBaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE, TAPHUKOBBIN 3P HEKT, TEXHOJIOTHS, MaTepUAIIbI.

O®uzuka: Marepusi, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJA, H30TOIBI,
paauOaKTUBHOCTb, MOJICKYJIAa, OJJICKTPUUECKUU 3apsifl, MPOBOAHUKH, MOJIYIPOBOHHUKH,
TUAJICKTPUKU, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHME BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHCTAJUIMYECKas pEIETKa, CIUIaBbl, (U3MYECKHe BeJIMYUHBI,
€MHULBI U3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, neixanue, Owochepa, I3KOcHCTEMa, MUHEPAIbHBIC YIO0OpCHHS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHLHBIC BEIIECTRA.

['eorpadusa: armocdepa, ruapocdepa, MHUHEpadbl, TOpPHbIE MOPOJbI, IOJIE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yNAbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0O0pa30BaHUA
JOCTUI'al0TCsA B XOA€ OGy‘-IGHI/IH XUMHHN B €AUHCTBEC y‘-IG6HOﬁ U BOCIIUTATEIbHON ACATCIIBHOCTU B
COOTBETCTBHUU C TpaaulIMOHHBIMHA pOCCHI)’ICKI/IMI/I COINMOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpPaBHJIaMH M HOPMaMH TMOBEACHUS U
CHOCOOCTBYIOT MpOLIeccCaM CaMOIIO3HAHUSA, CAMOPA3BUTHUS M COLIMATIM3ALNN 00YYarOIUXCS.

JInuHOCTHBIC PE3YJIbTATBI OTPAKAIOT TOTOBHOCTH OGy‘IElIOH.[I/IXCH PYKOBOJACTBOBATLCA
CUCTEMOU MO3UTHUBHLIX IIECHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIIBHOCTHU Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS

LEHHOCTHOT'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJICAUu, IIOHMMAaHUA 3HAUYCHUA XUMHYIECKOHN HAayKH B JXWU3HHU COBPEMCHHOI'O O6HICCTBa,
CIIOCOOHOCTH BJIAJIETh JTIOCTOBEPHOU MHGOpMaIueil 0 MepeoBbIX TOCTHKEHUSIX U OTKPBITHIX
MHUPOBOW M OTE€YECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HaHMAX 00 ycCTpoiicTBe
MHpa 1 0011ecTBa;

2) rpasKIaHCKOT0 BOCIIUTAHMSA:

MPEJICTABICHUS. O COIUAIBbHBIX HOpPMax M IMpaBWIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUICKTUBE, KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B 00I11eCTBEHHO MIOJIE3HOH,
y4eOHO-HUCCIIeIOBATENbCKOM, TBOPUECKOW M JAPYIHMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HoO0pa3HONW COBMECTHOM JEATEIbHOCTH NPHU BBIMOIHEHUH y4€OHBIX, TO3HABATEIbHBIX 33/]a4,
BBIMOJTHEHUH XMUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM Y4E€OHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOILM B TpoOLEcCe 3TOW yueOHOH NesATeNbHOCTH, TOTOBHOCTU
OLICHUBATh cBOE MOBCACHHUEC H IIOCTYIIKHM CBOHUX TOBapI/IH_Ieﬁ C IMO3UIMKU HPABCTBCHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMS NTOCJIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O TIO3HAHUS

MHUpPOBO33PEHUYECKHE  NPEICTAaBICHHUS O BEUIECTBE UM  XMMHUYECKOM  peakiuu,
COOTBETCTBYIOILLIME COBPEMEHHOMY YPOBHIO pPa3BUTHA HAYKU W COCTABJIAIOLIME OCHOBY A
IIOHUMAaHUs CYIIHOCTH H&y‘—lHOfI KapTUHBL MHpa, MMpEaACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aMMOCBS3SX YeNOBEKa ¢ MPUPOTHON Cpesoi, 0 posu
XMMHUU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MMO3HAaBATCIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IMOJIYUYCHHUC HOBBIX 3HAaHUU 10 XHUMHU,
HEOOXoAuMBIE IsI OOBSICHEHHS HAOII0IaeMbIX TIPOIIECCOB W SBJICHUH, IMO3HABATEIHHOM,
UHGOPMALIMOHHON U YUTATENbCKON KyJIbTYPbl, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON PabOThI
C yueOHBIMM TEKCTaMH, CIIPABOYHOH JMTEPAaTypOH, JOCTYMHBIMH TEXHHUYECKUMHU CPEICTBAMU
WH(GOPMAIMOHHBIX TEXHOJIOTHH;

uHTepec K OOy4YeHHI0O M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, POEKTHON M HCCIEI0BATEIbCKON NEATENIBHOCTH, K OCO3HAHHOMY BBHIOODPY
HANpaBJICHHOCTH U YPOBHs 00y4EHUS B JaJIbHEHIEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBb:

OCO3HAHUE ULECHHOCTHU JKWU3HHU, OTBECTCTBCHHOI'O OTHOMICHUA K CBOEMY 3J0pPOBEBIO,
YCTAaHOBKHM Ha 3JI0pOBbI 00pa3 >KM3HMU, OCO3HAHHE MOCIEACTBHM M HENMPUSITHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] aJKOrojsl, HApKOTHKOB, KYpeHHs), HEOOXOAMMOCTH COOIOICHHUS
npaBu O€30MaCHOCTH TPHU OOpaIllEHWH C XUMUYECKMMU BEHIECTBAMU B OBITY M pealbHOU
JKA3HU,

5) Tpy10BOro BOCIIMTAHUS:



UHTEpEC K MPAKTUYECKOMY M3YUYeHUIO Mpodeccuil 1 Tpyna pa3InyHoOro poja, yBaKEHHE K
TPyLy H pe3yJbTaraM TPYAOBOM JEATEIBHOCTH, B TOM YHCJIE€ HA OCHOBE IPUMEHEHUs
IOPEIMETHBIX 3HAaHUM 1O XWMHHM, OCO3HAaHHBIH BbIOOp WHAMBUAYAIbHOM TpaeKTOpUU
OpOJOJDKEHHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HMHTEPECOB U CHOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPeOHOCTEH, yCHemHoW MpoecCHOHATBHON IESTeIbHOCTH U
pa3BUTHs HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHANBHOM Cpe/ie;

6) IK0JIOrHY€eCKOTr0 BOCIIUTAHMS:

HKOJIOTHUECKH 11eJecO00pa3Hoe OTHOIIEHHE K NPUPOJAE KaK UCTOUHUKY JKU3HU Ha 3emile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LEHHOCTH 3/J0pOBOr0 M 0€30macHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UUYECKOMY U ICUXMUYECKOMY 370pPOBBIO,
OCO3HaHME LIEHHOCTHU COOJIIO/ICHHsI IpaBUJl 0€30MaCHOr0 MOBEACHUS MIPU paboTe C BEIECTBAMH,
a TAaK)Ke B CUTyalUsAX, YIPOXKAIOIIUX 300POBBIO U JKU3HU JIIOACH;

CHOCOOHOCTH TPUMEHSTH 3HAHHWS, MOJy4YaeMble NMPU U3YyUYCHHUH XUMHH, IS pEIICHUS
3a71a4, CBSI3aHHBIX C OKPY’KAOLIEH MPUPOJHON CPEIOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpBl, OCO3HaHMS INI0OOATBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOJeM U IMyTel MX pelieHus
IIOCPEICTBOM METOJ0B XMMUH, SKOJIOTHYECKOIO MBIIUICHHs, YMEHHS PYKOBOJCTBOBATHCS UM B
II03HABATEJILHON, KOMMYHUKATUBHOM Y COLUAIIBHON IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pE3yJIbTAaTOB BBIIENIAIOT 3HA4YMMBble A (OPMUPOBAHUS
MHUPOBO33PEHUS OOLICHAYYHbIe MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucTema,
IpoIIecC, SKCIIEPUMEHT U JIPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT HA OCHOBE 3HAHUM U3 ATUX IPEIMETOB (POPMUPOBATH MIPEJICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MMpa, U YHUBEpCaJlbHble yuyeOHble AEHCTBUS (IIO3HABATENIbHBIE,
KOMMYHHUKATHBHbIE, PETyJSATHUBHBIE), KOTOpbIE OOecreyrBaOT (OPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSTEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOU AESATEIbHOCTH.

ITo3naBaTe/IbHbIE YHMBepCAJIbHbIE YUeOHbIe qeliCTBUS

Ba3oBble jlornueckue AeicTBUA:

YMEHMS HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IIPH OCBOCHUM 3HAHMM:
pacKpblBaTh CMBICI XMMHMYECKHX MOHATHM (BBIAEISATH MX XapaKTEpHbIE IPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSA3b C JAPYTUMHU HNOHATHUSMHU), UCIOJIb30BaTh MOHATHUS U1 OOBSICHEHUS
OTIIENbHBIX (DAKTOB U SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUM Ui KiacCU(pUKALUU
XMMHYECKHX BEIECTB U XMMHUYECKHUX PEaKLUi, yCTAHABINBATh IPUYMHHO-CIICICTBEHHBIE CBSI3U
MEXy 0OBEKTaMH U3YYEHUS, CTPOUTH JIOTHYECKUE PACCYKACHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AEJaTh BBIBOJbI U 3aKIIIOUEHUS;

yMEHHE NMPUMEHATh B Ipoliecce MO3HAHMs MOHATHUS (MPEAMETHbIE U METanpeaMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJENH, WCHOJb3yeMble B XHMMH, HPeoOpa30oBbIBATH HIMPOKO
IpUMEHsIeMble B XUMHM MOJENbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JI€MEHTa),
XuMH4Yeckass (opMysia M YpaBHEHHUE XUMHUYECKOM peakuuu — TIpU pElIeHUuU ydeOHo-
MO3HABATENIBHBIX 33/a4, C Y4YETOM OTHUX MOJEIbHBIX IPEJACTABICHUN BBIABISTH U
XapaKTepu30BaTh CYIIECTBEHHbIE NMPU3HAKU H3yYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX pEaKUui, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3YYAEMBIX MIPOLIECCAX U SBIICHHUSX.

Ba3oBble uccienoBarebCKue AeiCTBUA:

YMEHHME HCIOJB30BaTh IOCTABJIECHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMSA, a
TaKkKe B KadecTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl MO TPOBEPKE MPABMILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

pUOOpEeTEeHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEACHHUIO YYEHUYECKHX
9KCHEPUMEHTOB, YMEHHE HaOII01aTh 3a X0/10M Ipoliecca, CaMOCTOSTEIbHO TPOrHO3UPOBATh €TI0



pe3ynbTar, (GopMyIUpoBaTh OOOOIICHHS M BBIBOJBI 0 PE3yJbTaTaM IMPOBEAEHHOTO OIIBITA,
MCCIICIOBAaHMS, COCTABIISATH OTYET O POJICITAHHON padoTe.

PatGora ¢ undopmaunmeii:

yMEHHE BbIOUpAaTh, aHAIU3UPOBATh U UHTEPIPETUPOBATh UH(DOPMALMIO PA3IUUHBIX BUI0B
¥ GOpM MpEeaCTaBICHHS, TOTYYaeMYI0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHBIE MocoOus, pecypchl WHTepHeTa), KpUTUYECKU
OLIEHUBATh IIPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE IPUMEHATh Pa3IMuHbIe METO/Ibl U 3alPOChl IPU MOUCKE U 0TOOpe MHpOpMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX /ISl BHIIOJHEHUSI yUEOHBIX U MMO3HABATEIbHBIX 3a1a4
OnpeAeIEHHOr0 THIA, MPUOOPETEHUE OmbiTa B 00JIACTH HUCHOJIb30BaHUS HH(OPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOT'O MCIIOJIB30BAHMS PA3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMaJbHYIO (OpMy mpeacTaBiIeHUs
UHPOPMALIMK U WUTIOCTPUPOBATH pEIIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JAMarpaMMaMH,
apyrumu popmamu rpa@uku U UX KOMOUHALUSAMU;

YMEHHE HCMOJIb30BaTh M aHAJIU3UPOBaTh B IIpolecce yuyeOHOM M Hcciel0BaTenbCKOM
NEeSITeIbHOCTH HH(POPMALIMIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03UCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY KaIOLEH IIPUPOJHON CPEbI.

KoMMmyHuKkaTHBHBIE YHHBepcaibHble yueOHbIe 1elCTBHUS:

yYMEHHUs 3aJaBaTh BOIPOCH (B Xoie jauajora W (MJIM) JAUCKYCCHH) IO CYILIECTBY
oOcyxmaeMoil TeMbl, (HOpPMyIUPOBaTh CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHUS NIPEACTABIATh NOJIYYEHHBIE PE3YJIbTaThl I03HABATEIBLHOM IE€ATEIIBHOCTH B YCTHBIX
U TMCbMEHHBIX TEKCTax; JAelaTh IPE3CHTALUI0 PE3YJbTaTOB BBIIOJHEHUS XHUMHUYECKOTO
JKCHEepUMeHTa (J1abopaTOPHOro OmbITa, J1a0OpaTOpPHOM pabOThl MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, y4€OHOI O MMPOEKTa);

yMEHMsI y4eOHOro COTpyIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH I103HABAaTEIbHOU U
HCCJIEIOBATENbCKON NI€ATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MpoOJeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COIJacoBaHMs NO3MLUH (0OCYyXkIeHHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAWHALIAA COBMECTHBIX ACHCTBHM, ONPENEICHNE KPUTEPUEB 10 OLIEHKE KauecTBa
BBITIOJTHCHHOW paOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJIbHbIC Y4eOHbIE 1eHCTBUA:

YMEHHME CAMOCTOATEIBHO ONPENENTh LEIU ACSITEIbHOCTH, INIAHUPOBATh, OCYILECTBIISATD,
KOHTPOJHMPOBATh M TNPU HEOOXOJAUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTh, BBIOMPATh
HanOonee dS(QQeKTuBHbIE CIMOCOOBI pelleHHss YYeOHBIX W IO3HABATEIbHBIX — 3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh MPEIJIOKEHHBIA aJITOPUTM JEWCTBUM IpH
BBINOJIHEHUM 33/laHUil ¢ y4€TOM TMOJIy4YeHHUs HOBBIX 3HaHMH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IOJIyYEHHOT'O pe3yjbTaTa 3asiBICHHOM IIEJH,
YMEHHUE UCIIOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPEIaracMple B YCIOBUU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO OO0S3aTENBHOIO COJCpPKaHMA,
YCTAHOBJIEHHOTO JaHHOM (exepanbHO pabouell MporpaMMoOM, BBIIENISIOT: OCBOCHHBIE
0o0yJaromuMHUCsl Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHM, CcrenuduuecKue s
npeaMeTHol o0nacTu «XUMHS», BUIBl JAESITEIBHOCTH IO TOJYYEHUI0 HOBOTO 3HAHMS, €ro
UHTEpIpeTalnu, TPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYallUsX.

K xoniy oOyuenus B 8 kjiacce mpeIMeTHBIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX MOHATHH: aTOM, MOJEKYJA, XUMUYECKUM

AJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeCh (OAHOpPOAHAs U



HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas JOJS XUMHYECKOIo
9JIEMEHTa B COEIMHEHHMH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHULIATEIBHOCTh, CTENICHb OKUCIICHUS, XUMUUYECKas peakius, Kiaccuduxanus
peakuuii: peakliuu COEAMHEHNUs, pEaKLUU Pa3I0KEHUs, PEAKIMHN 3aMEILIEHUS, PEAKIIUU
oOMeHa, 9K30- ¥ YHIIOTEPMUYECKHIE PEAKIIH, TeIUIOBON A3 (EKT peakinu, SApo aToma,
9JIEKTPOHHBIN CJION aTroma, aTOMHas OpOHTaib, pPaJuyC aToMma, XUMHUYECKas CBS3b,
IIOJIIpHAsl W HEIOJIApHAas KOBAJICHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTUOH, aHHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IIPOLEHTHAs KOHLEHTPallKs) B pacTBOPE;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHMX MOHATUH M NPUMEHATH 3TU
MIOHSITHS IIPU ONIMCAHUM BEILECTB U X IIPEBPALICHUI;

UCMOJIb30BAaTh XUMHUECKYI0 CHUMBOJHUKY U COCTaBJIeHUs (opMysl BeEIeCTB H
YPaBHEHUN XUMUYECKUX PEAKLIUML;

OIpeNieNsITh BAJEHTHOCTh aTOMOB 3JE€MEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEJIMHEHUSX, IMPUHAIJIC)KHOCTh BEIECTB K
ONpesieIEHHOMY KJIacCy CO€IMHEHMH 10 ¢opMynaM, BHJ XUMHUYECKOM CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHECHUSX;

packpsiBaTh cMmbica Ilepuognueckoro 3akona . M. MenneneeBa: AeMOHCTPUPOBATH
[IOHMMAHHUE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonnyeckoil cucreMe, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJpo;

ONMCHIBaTh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuonndeckoit cucTemsl
XUMHUYECKHUX 3JIEMEHTOB: pa3jinyaTh IMOHATHUS «IJIaBHas moArpymmna (A-Tpynma)» u
«mobounas noarpynna (b-rpynma)», Manble u OosiblMe NEPUOABI, COOTHOCUTh
0003HaueHusl, KOTopble UMerTcs B Tabmuue «llepuonnyeckas cucremMa XMMHYECKUX
anemeHToB [[. 1I. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (CocTaB M 3aps sApa, oO0llee YHCIO 3JIEKTPOHOB U
pacrpeielieHue UX 110 3JIEKTPOHHBIM CII05IM);

KJIacCU(UIUPOBATh XMMHUYECKHUE AJIEMEHTbI, HEOPTaHUYECKHE BEIIECTBA, XUMHUECKHE
peakiuu (IO YMCIYy U COCTAaBy Y4YacTBYIOUIMX B pPEaKUUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKkTepu30BaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIacCOB, MOJATBEpXKJas  ONHCAaHUE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B pa3JIMYHbIX YCIOBUSX;
BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (hopMysie COeTUHEHHs, MACCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUUYECKON PEaKIINN;

IIPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTENbHON NeATeIbHOCTH — aHAJU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CUCTEMATH3alNI0, KIacCU(UKAIUIO, BBISIBICHUE MPUYUHHO-
-CJIEJICTBEHHBIX CBA3€H — JUI M3Y4YECHHUsS CBOMCTB BEIIECTB U XUMUYECKHX PEaKIIMM,
€CTECTBEHHO-HAy4YHbIE =~ METOAbl ~ TO3HaHWs  —  HaOJMIOJaeHWe,  H3MEpeHHue,
MO/JICIMPOBAHUE, FIKCIIEPUMEHT (peasibHbI M MBICICHHBII);

clleoBaTh MpaBWJaM [OJb30BaHUS XUMHUYECKOM TMOCyJoM U 1ab0paToOpHBIM
0o0opy/1I0BaHHEM, a TaKXe MNpaBUIaM OOpAaIleHUs C BELIECTBAMU B COOTBETCTBUH C
MHCTPYKIMSMU 110 BBIIOJHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOITYUYEHHUIO



U CcOOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJa), MPHUTOTOBICHHUIO
pPacTBOPOB € OMPEAECIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB HIeNouel U
KHCIIOT C TIOMOIIIbIO HHIUKATOPOB (JTakKMyC, peHoI(TaenH, METUIIOPAHX U APYyTHE).

K xoniy oOyudenus B 9 kjiacce mpeMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:

PAcCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHSTHI: XUMHUYECKUM AJIEMEHT, aToM,
MOJIEKYyJa, UOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHHUSA, XUMHUYECKash pEeakius, XUMUYECKas
CBSI3b, TEIUIOBOW 3(PPEKT peakiuu, MOJib, MOJSIPHBIH 00BEM, PacTBOP, SIEKTPOIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAsT JUCCOLMALMS, pEaKkLUUu HMOHHOIO OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ pPEAaKLUH,  OKHUCIUTEIb,  BOCCTAHOBHUTEIb,
OKHCJICHHE ¥ BOCCTAaHOBJIICHHE, aJIOTPONus, amMQpOTepHOCTh, XUMHUYECKas CBs3b
(koBajJieHTHAsi, MOHHAs, METAJIMYECKas), KpUCTAUIMUeCKas peuérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEeaKIuu, TMPeAeTbHO JOIMyCTUMAs
koHieHTpauus [1JIK BemiecTna;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSTHH W TPUMEHSTH 3TH
MOHATUS ITPU ONMCAHUM BELIECTB U UX NPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHHUS (QOpMyJ BEIIECTB U
YPaBHEHUN XMMHUYECKUX PEAKLIU;

ONpENEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHMSIX PA3JIMYHOTO COCTaBa, IMPUHAJJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COCJMHEHUN 1O (opMmysiaM, BUJI XUMHUYCCKOW CBSI3U (KOBAJICHTHAs, WOHHAS,
MEeTaJUTM4ecKasi) B HEOPTaHWMYECKUX COCIUHECHMSX, 3apsij HOHA 10 XUMHYECKOU
dbopmyiie, XxapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHWYECKUX COCTUHEHUH, TUI
KPUCTAJUTMYECKON pelIETKA KOHKPETHOIO BEIIECTBA;

packpbiBaTh cMbica lleprnoanueckoro 3akona JI. 1. MenneneeBa U 1eMOHCTPUPOBATH
€ro NMOHMMAaHHE: OMUCHIBATh U XapaKTepu3oBaTh TaOnmuuHyro ¢opmy [lepuoamueckoit
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3jiuvaTh MOHITHS «TJaBHas moarpymmna (A-
rpymma)»y u «mobounas moxarpymnmna (b-rpynma)»y, mameie u OONbIIHE TEPHOIBI,
COOTHOCUTh O00O3HAa4YEHHs, KOTOpblE HMEIOTCA B TMEPUOAMYECKON Tabmuie,
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XUMHMUYECKUX DJIEMEHTOB (COCTaB U
3apsj Aapa, o0liee YUCIIO 3JIEKTPOHOB U PaCHpPEeNIEHNE UX 0 AIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHWH CBOMCTB DJJIEMEHTOB W UX
COEIMHEHMI B Ipejesiax MajblX MEPUOJIOB U IJIaBHBIX MOArPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJ1acCU(UIIUPOBATh XUMHUYECKHUE AIIEMEHTBI, HEOPTaHUYECKHE BEIIeCTBA, XUMHUUYECKUE
peakiuu (M0 YHCIy W COCTaBY YYacCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY
a¢ ey, Mo N3MEHEHUIO CTETICHEeH OKUCIICHUS XUMHYECKHUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) OOIME W CHENU(PUUECKHEe XUMHUYECKHE CBOWCTBA
MIPOCTHIX W CIIOKHBIX BEIIECTB, MOATBEPIK/IAsl OMMCAHUE MMPUMEPAMU MOJIEKYJISIPHBIX H
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

COCTaBJIATh YPABHEHHUSI SJIEKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, IEJI0YEH U COJeH,
MOJIHBIE U COKpAILIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKAY BELIECTBAMHU
Pa3IMYHBIX KJIACCOB;



pacKpbIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUH MOCPEICTBOM
COCTaBJICHUS AJICKTPOHHOTO OajlaHCa ATHX PEaKIluii;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS, BO3MOXXHOCTH
NPOTEKAHUS XUMUYECKHUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBHUSX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTIF0 XMMHUYECKOTO 3JIeMEHTa 110 (hopMyJie COSTUHECHHUS, MACCOBYIO JIOJTFO BEIIECTBA B
pacTBope, MPOBOANUTH PACUETHI [0 YPABHCHHUIO XMMUYCCKON PEaKInH;

coOMoaTh MpaBHWJa IOJIb30BAaHHMS XMUMHYCCKOW TOCYI0W U J1aOOpaTOPHBIM
o0opy/I0BaHHEM, a TaK)Ke IMpaBHja OOpAIICHHS C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIHSMH TI0 BBITOJHEHHIO J1a0OPATOPHBIX XUMHYECKUX OIBITOB TI0 TIOJTYYCHHUIO
U cOOMpaHHIO ra3000pa3HbIX BEIIECTB (aAMMHUAKa M YIIICKUCIOro ra3a);

MPOBOJUTH PEAKIIUH, TIOATBEPIKIAIONINE KAYECTBCHHBI COCTaB Pa3lIMYHBIX BEIICCTB:
pacrmo3HaBaTh ONBITHBIM IMYyTEM XJIOPHI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CWJIMKAT-, CyJab(aT-, TUAPOKCHI-UOHBbI, KATHOHbI AMMOHHS W HWOHBI HM3YYCHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
NPUMEHSITh OCHOBHBIC OIEPAIMU MBICIHTEIBHON NEATEIPHOCTH — aHAIU3 U CHHTE3,
cpaBHEHHE, OOOOIICHUE, CHUCTEMATU3aIUI0, BBIABICHUE NPUYHMHHO-CIICICTBCHHBIX
CBSI3€M — JUISI U3YYEHHUS CBOWMCTB BELIECTB M XMMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHBIC METOJBl [O3HAHWS — HAOJIOJCHHE, W3MEPEHHE, MOJCIMPOBAHHE,
SKCTIEPMMEHT (peabHbIi 1 MBICTICHHBIH ).



Peamuzanus IMKOJBbHBIMHU ncaaroraMmu BOCIIMTATEJbHOI'O NnmoTeHuMnaJjIa YpPoOKa

mnmpeamnogaracT CICaAyromec:

YCTAQHOBJICHHE JIOBEPUTEIBHBIX OTHOLICHUI MEXAy YYHTEIEeM M €ro Yy4eHHKaMHu,
CHOCOOCTBYIOLIMX TO3UTUBHOMY BOCIPHATHIO YYallUMHCS TpeOOBaHUI U MPOCKO
yUUTeNs, TPUBICYCHUIO HX BHUMAHMSA K OOCYKZaeMOW Ha Ypoke HWH(OpMAaIHy,
AKTUBHU3AIMH UX [TO3HABATEIBHOMN NESATEILHOCTH;

no0yX/IeHHE IIKOJILHUKOB COOJIOAATh HAa YpOKE OOLICHPUHATHIE HOPMBI IMOBEICHHUS,
npaBuia OOLIEHHA €O CTapMMM (YYUTEISIMH) W CBEpCTHMKaMM (IIKOJIBHUKAMHU),
NPUHIHIG] Y9eOHON AUCIUIUTUHBI M CAMOOPTaHU3AIINY;

NpUBJICUYCHIEC BHUMAHUS IIKOJFHUKOB K IICHHOCTHOMY acCIeKTy M3y4YaeMbIX Ha YpOKax
SBJICHUH, OpraHM3auus MX paboThl ¢ MOIy4aeMOW Ha YpPOKE COLMAIBHO 3HAYMMOM
uHpOpManuell — UHUIUUPOBAHUE €€ OOCYXKIICHUS, BBHICKA3bIBaHUS YUAIIUMHUCS CBOETO
MHEHHUS 0 €€ MOBOJY, BBIPAOOTKH CBOETO K HEil OTHOIIECHUS;

IPUMEHEHHE Ha YPOKE MHTEPaKTHUBHBIX (pOpM palbOThl ydalIuXcsi: MHTEIUICKTYaJbHBIX
UTp, CTUMYJIHPYIONIMX T03HABATEIbHYI0 MOTHBALMIO INKOJIBHUKOB; JUIAKTHYECKOTO
Teatpa, Iie MOJlyuYeHHbIC Ha YPOKE 3HAHUs OOBIIPHIBAIOTCS B T€ATPAIbHBIX IIOCTAHOBKAX;
JMICKYCCHI, KOTOpBIE IArOT YYaluMCsi BO3MOXHOCTh TPHOOPECTH OIBIT BEICHHS
KOHCTPYKTUBHOT'O JIMAJIOTa; IPYMNIOBOM paboThl Wi paboThl B Mapax, KOTOpble ydar
MIKOJIHHUKOB KOMaHHON paboTe W B3aUMOJICHCTBUIO C IPYTHMH JIETHMH;

BKIIIOYCHHE B YPOK HMTPOBBIX IPOIEAYP, KOTOPBIE TIOMOTAIOT MOIIEPKATh MOTHBAIIHIO
JeTell K MOTy4YeHUIO 3HAaHUH, HAJJa)KUBAHUIO MMO3UTHBHBIX MEXIMUYHOCTHBIX OTHOILECHUM
B KJIacce, IIOMOTAIOT YCTAHOBJICHHUIO JOOPOXKEIaTeIbHON aTMOC(hephl BO BPEMS YPOKa;
WHHUIAMPOBAHUE U TMOJJCPKKA HCCIIEAOBATEILCKOW JEATENbHOCTH IIKOJBHUKOB B
paMKax peanu3aluy UMUA UHAWBUAYAIbHBIX U IPYNIIOBBIX HCCIEI0BATEIbCKUX MPOEKTOB,
YTO JACT MIKOJBHUKAM BO3MOKHOCTh IPHOOPECTH HABBIK CAMOCTOSTEIHLHOTO DPEIICHHS
TEOPETUYECKON MPOOJIEMBbI, HABBIK TEHEPUPOBAHUS U OPOPMIICHHS COOCTBEHHBIX HJIEH,
HaBBIK YBO)KUTEIHHOTO OTHOIICHUS K YYXKUM HAEAM, OpOPMIEHHBIM B paboTax APYIrux
UCClieIoBaTeNe,  HaBBIK  MyOJMYHOTO  BBICTYIUIGHHS — Teped  ayAUTOpHEH,
apryMEHTHPOBAHUS U OTCTAaUBAHUS CBOCH TOUKU 3PEHHUS;

UCTIONIb30BaHNE BOCIIUTATENBHBIX BO3MOXKHOCTEH CoOjep)KaHMs y4eOHOTro mpeaMeTa
yepe3 JIEMOHCTPAIMIO AETSM IMPHUMEPOB OTBETCTBEHHOTO, T'Pa)XIaHCKOTO TOBEACHUS,
HPOSIBIICHUST YEJOBEKOIIOOMS M 100pOCepIeuHOCTH, Yepe3 MOAOOpP COOTBETCTBYIOIMINX
TEKCTOB JJIsl YTECHUS, 3374 JUIsl PEUIeHUs, MPOOJIIEMHBIX CUTyalMid JUisi 0OCYKICHUS B
KJacce.

B cooTBeTcTBUM ¢ mporpamMmoili BOCIIUTAaHUS Ha YUEOHBIN roJl MpeArnoaaraeTcs (CMOTpUTE

[Tpumeyanue):

ydqactue B  MCPOIPUATHAX  [IPEAM eTHOM JACKalbl, Me)KHpeI[MeTHOI;'I JACKalabl,

00pa3oBaTeNbHBIX COOBITHSIX;

- y4aCTUC B IIKOJIbHOM, MYHUIIUITIAJIbHOM 3Talax BCGpOCCI/If/'ICKI/IX KOHKYPCOB, OJIMMIIUA],

TEMATUYCCKUX U BCGpOCCHﬁCKHX JUKTAHTOB, HpO(l)OpI/IeHTaI_II/IOHHBIX 6ecenax;

- UCTIOJIb30BAHUE TEMATHUECKUX 3aJaHUH, MPUYPOUYEHHBIX K OMPEACIICHHBIM JaTaM (...);
- IpoBeieHue Oecel o TeMaM, MPUYPOUYEHHBIM K (OTIpeieIEHHBIM JJaTaMm).






Kanennapb o0pa3oBaTebHbIX coObITHIT Ha 2022-2026 yueOnblil rox MKOY beMbiikckas cpeHsisi IIKOJIA»

B teuenme ropa:

- YPOK IU(pPBI-  -ypoKH (UHAHCOBOH IPaMOTHOCTH  -JHH 3A0POBbSl - YYaCTHE B TEMAaTHYECKUX aKLHSIX MO 3I0POBOMY 00pa3y KH3HH
CeHTs10pB OxTs10pB Hos6ps Jexabps SAnBaps DeBpanb Maprt Armpens Mait
1) Mecsunux 1) IIpaBoBoit 1) Hexana 1) Mecstaank 1) Hexana 1) Paiionnas akuumst | 1) 1) 1) Beepoccuiickue mHI
«besomacHOCTh MECSTYHHK KpaeBeICHUS «310poBbe KpaeBeneHus ko | «Hamm neru MexayHapoIHbIH MexayHapoJHbIH 3aIUTHI OT YKOJIOTHYE
eTen» 2) 1Hu uTeHUs (IeHB HAPOTHOTO | KU3HEPIICB JTHIO TIPOTHUB JIeHb OOPBOBI € nenb nrur (1.04) OIIAaCHOCTH
2) MecsaHuK 3) €/IMHCTBA) 3I0pOBbHE oOpa3oBaHuUs MIpaBOHAPYIICHUI» | HapKOMaHHUEH 2) BeemupHsIit 2) IIpa3mHUK BECHBI U
TpaXkTaHCKO Mexayuapons | 2) Kuszuepa» Kusnepckoro 2) Jluu HayKu (1.03) JICHB 37I0POBbS (1.05)
00GOPOHBI 1 blif IEHD MexnayHapoausiii | 2) Bcemuprbiii | paifona 3) 2) (7.04) 3) Jenb [ToGeapl, Bax1
MTOKapHOU yuautens (5.10) | meHs JeHb 60prOBI co | 2) MexryHapOaHBIH MexryHapOaHBIH 3) Henn aMsATH
0e30macHOCTH 4) Jlens otuia TOJIEPAaHTHOCTH CIIlom MextyHapoH JieHb 6e301acHoro JKEHCKUH JI€Hb KOCMOHABTHKH 4) MexayHapoIHbIH J1
3) (17.10) (16.11) 3) Il JIeHb UHTEpHETa 3) BecemupHsrii (12.04) cembu (15.05)
MexyHapOaHbIH 5) Jenn 3) BecemupHsrii Mexnynapons | cnacu6o (11.01) | 4) Jlens namsitu o JI€Hb 03311 4) JleHp MeCTHOTO 5) MexayHapoaHbIi 1
JIeHb HUHTEpHETa JIeHb TaMsITH bIil IeHb 3) poccusiHax, (21.03) CcaMOYIIpaBJICHUS JIETCKOTO TeledoHa JIC
pacnpocTpaHeHUs 6) Bcemupnsrit | xepts JTI1 HMHBAJINJOB MexayHapoAH | UCIOJIHSABLIMX 4) Beepoccuiickas (21.04) (17.05)
rpamotHocTH (8.09) | meHp (17.11) (3.12) BIif ICHb IAMSITH | CITY>KEOHBIH ONT 3a | HeAels IEeTCKOU H 5) Henn 6) JleHb meTCKIX
4) lewp MaTeMaTUKH 4) BeceMupHBIiA 4) deHp KEPTB npeaeaaMu IOHOLIECKOW KHUTY | YYAaCTHUKOB 00IIeCTBEHHBIX 00BE]
COJIMIAPHOCTH B (15.10) JIeHb peOeHKa HEU3BECTHOTO Xonokocra Orteuectna (15.02) | 5) Beepoccniickas | nukBumanyn (19.05)
6opnbe ¢ 7 (20.11), nenp conmara (3.12) (27.01) 5) Heesst My3BIKH it | aBapuii Ha YAC 7) JleHb ClIaBsSHCKOR
TepPOPU3MOM MexayHapoaH | IpaBOBOU 5) Hens 4) lenp MesxyHapO HBIH neTen u (26.04) MMUCHMEHHOCTH U KYIIb
(3.09) Bl JICHB MTOMOIIA BOJIOHTEPA MTOJTHOT'O JICHb POIHOT'O FOHOIIIECTBA 6) Jlenn nmoxapuoi | (24.05)
5) O6ubIOTEK 5) BecemupHbtii (5.12) ocBoOOxieHus | s3bika (21.02) 6) oxpa#nsl (30.04) 8) [lens rocyjapcTaeH
Mesx1yHapOIHBIH (24.10) JICHb 0TKa3a OT 6) Jleun repoe | Jlenunrpama or | 6) [leHp MeskIyHapOIHbIH 7) Beepoceniickue | ¢utara P (22.05)
JICHb JKECTOBBIX 8) Pewenue Kypenus (21.11) OrteuecTBa ¢ammcrckon 3alIUTHUKOB neHb tearpa (27.03) | aHUM 3amUTHI OT 9) Cnopmuenuiii pecm
s13bIKOB (23.09) medicnpeomemy | 6) Jlenp Matepu (9.12) OJI0Ka 1B OreuectBa. [{un 7) JleHb 3aIuThI 9KOJIOTUYECKON
6)Okcxypcuu na bix npoekmuvix | 1) OMY Dpyoum 7) deun (27.01) Myxckoit nobaectr | 3emuu (30.03) OMACHOCTH
npupooy (usyuenue | 3a0ay (mearcoynapoonsr | Koncrurynuu 5) dun U CJIaBBI 8) Hdexana 8) un
oKkpydrcaroujeli 9) FObuneiinvie | i KOHKYpC (12.12) npodopuentamy | 8) Pasnoysemnas HMHOCTPAHHBIX (uHaHCOBOM
cpeowl, coop oamwl ouazHocmuKu 8) [exana u npeomemnas Heoel | S3BIKOB IrPaMOTHOCTH
npuUpooOHo20 nucamernet, MemanpeomemHyvl | 3CTETHYECKOTO 6) Becenvie 9) OMY 9) BcemupHbIit 9) Pewenue
Mamepuana) noamos X pe3ynbmamos) LUKJIa cmapmul Cneyuanucm JIeHb UMMYHHUTETA | MeHCnpeOMemubIx
7)»Moti kpaii — 10)/[enw 9)/Inu 7) 3umnue (medrcOyHapoOHblil (1.03) NPOEKMHbIX 3a0ay
Yomypmusy (kypc 6 | 6abywex nCuUxonocu4ecko | 3a6aeul npeomemHulil 10) [enb 10)
mevenuu (macmep — 20 300p08bs KOHKYpC) BOCCOCTUHEHWSI Mesicnpeomemnvie
nony2o0us) Knaccot) 10)JTviorchbre 10)Ulaxmamnvui u | Kpeima u Poccun KOMNJIeKCHblE
8) Ocennuii kpocc 11) Munu - 2OHKU waweunvrii mypuup | (18.03) pabomol
9) Typcrem @ymobon 11) Hayuno —

npakmuyecKas

KOHGhepenyus




TEMATHUYECKOE IINIAHUPOBAHHUE

8 KUIIACC
KosamnuecTBo yacos
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHbBIe (LM(pPOBbIE)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHble XUMHYECKHE OHATHUS
XuMust — BaxHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [JOK
' HPAKTHYCCKOMN e TEITBHOCTH https://m.edso00.ru/7f41837c
YeJIoBeKa
12 BemecTBa u xumMuieckue 23 1 bubmuoreka [JOK
' peakiuu https://m.edsoo.ru/7f41837c
Wroro o pazneny 28
Pa3nea 2. Bakneiimne npeacTaBuTe I HEOPraHMYECKHUX BelleCTB
51 Bosnyx. Kucnopon. [Tonarue 7 bub6mmorexa [IOK
' 00 oKcHaax https://m.edso00.ru/7f41837¢c
Bonopon.Ilonsitue o kucinorax bu6mmoreka [IOK
2.2 11 1
U COMAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Torstue 06 7 1 1 bu6mmorexa [IOK
' OCHOBaHMSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJTaCChI 25 1 1 bubnuorexa [JOK
' HEOPraHUYECKUX COEAUHEHHM https://m.edso00.ru/7f41837c
Hroro no pasneny 50

Paznen 3. Ilepuoaguueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jeMeHToB /I. U. Menaeneea. CtpoeHue aToMoB.
Xumuyeckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIMH


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

[lepuoanueckuii 3aKOH U
Ilepuoanueckas cucrema

3.1 XUMHYECKHX 31eMeHToB /1. H.
Mengene-eBa. CTpoeHue aroma
XumMu4decKas CBS3b.

3.2 OKHUCIIUTEITBHO-

BOCCTAaHOBUTCIIBHBIC PCaKIINN

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

10
13 1
23
1
102 4 +1

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
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

9 KITACC

Ne i/

Paznea 1.

1.1

1.2

1.3

HanmeHnoBaHue pa3/ieioB U TeM
NporpamMMel

BemecTBO 1 XUMHYECKHE peakuuu

[ToBTOpeHue u yriayOneHue 3HaHUN
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuui

9J'IeKTpOJ'H/ITI/I‘ICCKa$I Jucconuanus.
XHUMHUYECKHE pCaKknuu B paCTBOpax

Uroro no pazgeny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M X coeTUHEHUS

OOm1ast XapaKTePUCTHKA XUMHYECKUX
anemeHToB VIIA-rpymmsl. ["agorenst
OO01mmas XxapakTepruCTHKa XUMUIECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé€
COCMHEHUS

0611_[8.51 XApPaKTCPUCTHKA XUMHUYCCKUX

aneMeHToB VA-rpynisl. A30T, pochop 1 ux

COCAUHCHUA
O61ua;1 XApaKTCPUCTHKA XUMHUUCCKUX

anemeHToB |VA-rpynmel. Yriepon u
KPEMHUH U UX COSTMHECHUS

Uroro no pazgeny

KoanuyecTBO 4acos

Bcero

12

15

34

11

33

KoHTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

JJIeKTPOHHbIE
(uudgposbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnunoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

Pa3zgen 3. MeTa/uIbl M HX COeTUHEHU ST

3.1 OO61Me CBOMCTBA METAJLIOB

3.2 Baxxneime MeTaiuibl 1 UX COEIUHEHUSI

Uroro no pazgeny

Pa3nea 4. Xumus n oKpy:Kapmas cpeia

41 BemectBa u MaTepuainsl B )KM3HU 4€JIOBEKA
Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

22 1

29

102 4 +1

bubnunoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [IOK
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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
Ne
wn Tema ypoka

1-2

5-6

10

11

12-13

[Ipenmet xumuu. Ponp xuMuu B xu3HU yenoBeka. Temna
U BElIleCTBa

Ilonstue o METOJaX IIO3HAaHUA B XUMHUHU

[Ipaktuyeckas padora Ne 1 «IIpaBuna paGoTsl B
naboparopun U NpuéMbl 0OpalieHus ¢ 1a00paTOPHBIM
00opyT0BaHUEM

Uuctele BemecTBa U cMecu. CriocoOsl pa3aeneHus
cMecent

[TpakTrueckas padota Ne 2 «Paznenenue cmecelt (Ha
pUMepe OYUCTKU TTOBAPEHHON COIIN)»

ATOMBEI 1 MO CKYIJIbI

XUMUYECKHUE 3TIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHYECKUX
JJIEMEHTOB

[IpocTeie u cnoXHBIE BENIECTBA

ATOMHO-MOJIEKYJISIPHOE YYEHHE

3aK0H IMOCTOSHCTBA COCTaBa BENIECTB. XUMHUUECKas

KoanuyecTBO 4acoB

Bcero

Kontp
padoTbI

pakTn4
padoThl

DJICKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d210c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d227e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d23dc

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6mmorexa [IOK



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

14

15-16

17-19

20

21

22-24

25-27

28-31

32

33

34

35

36

(dbopmyna. BaJeHTHOCTh aTOMOB XUMHUYECKUX
3JIEMEHTOB

OrtnHocurenpHas aroMHas macca. OTHOCUTEIIbHAS
MOJICKYJIsIpHadg Macca

MaccoBas 0JIs1 XUMAYECKOI'0 3JI€MEHTa B COCTUHEHUHI

KomnuectBo BemectBa. Mousb. Mousipaas Mmacca

DU3NYECKUE U XUMUYECKUE ABJICHUSA. XUMUYECKas
peakius

[Ipu3Haku ¥ ycIoBHS MPOTEKAHUSI XUMUYECKUX
peaxkuun

3aK0H COXpaHEHUsI MACChHI BEIIECTB. XUMUYECKHE
ypaBHEHUS

Brruucnenust koauuecTBa, Macchl BEIIECTBA 110
YPaBHEHUSM XUMHYECKHUX PEaKIIHid

Knaccudukanus XuMHUECKUX peakiuii (COeTUHEeHHSI,
pasnokeHusl, 3aMelIeHns, 00MeHa)

M. B. JIOMOHOCOB — y4€HBIN-3HIIUKIIONEIUCT.
O0600611eHre U cucTeMaTu3alus 3HaHu|
KonTponbnas padora Nel no Teme «Bemecta u
XUMUYECKUE PEAKIIHI)

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucimopon —
3JIEMEHT U MPOCTOoe BemecTBo. O30H

dusznueckre 1 XUMUIECKHE CBOMCTBA KUCIOpOa
(peakuu okucaeHus, ropenue). [lousarre 06 okcuaax
CrniocoOpl nosty4eHus KMCI0po/ia B 1a00paTopuu 1
npombinieHHOCTH. [IpuMeHenne kucnopoa

https://m.edsoo.ru/ff0d2eae

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d323c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d350c

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

bubmuoreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

37-38

39

40

41

42

43

44

45

46-47

48-49

50-51

52

53-54

55

TennoBoii 3 PeKT XMMUIECKON peaKIuu, TOHITHE O
TEPMOXUMHUYECKOM yPaBHEHHH, 3K30- U
SHAOTEPMHUYECKUX PEAKIIUIX

Tomnuso (HedTh, yroiab U MeTaH). 3arpsi3HeHHE
BO3/1yXa, CIIOCOOBI €r0 MPeJOTBPAILCHHS

[Ipaxtuyeckas padora Ne 3 o teme «lIlonydenue u
coOupaHue KMCI0pO/ia, U3yUEHUE €Er0 CBONCTBY

Bonopon — 351eMeHT U IpoCTOE BELIECTBO.
Haxoxnenue B npupoze

®uU3NYECKUE U XMMUYECKUE CBOMCTBA BOJIOPOA.
[Ipumenenue Bogopoaa

TloHaTne o KUCIIOTaX U COIIX

CrniocoOpl Moty4eHus BOAOPO/a B J1abopaTopuu

[Ipaxtuyeckast padora Ne 4 o teme «Ilonydenue u
coOupaHHe BOOPO/ia, U3YyUEHHE €r0 CBOMCTBY

MounsipHblii 00BEM ra3oB. 3aK0H ABOTaipo

Boruncnenus o0bpEMa, KoIMuecTBa BEIIECTBA ra3a 1o
€T0 M3BECTHOMY KOJIMUECTBY BEIIECTBA MM 00BEMY

Brruncienus o0bEMOB ra3os 10 YPaBHCHUIO pCaKIINH
Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOILICHHH Ia30B

dusnyeckre ¥ XUMHUUECKIE CBOMCTBA BOJBI

CoctaB ocHoBanui. [ToHsTHE 00 MHIUMKATOpaX

Bona kak PacTBOPUTCIIb. Hacslmennsie u

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4f42

bubmmoreka [JOK
https://m.edsoo.ru/ff0d542e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d587a

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d59e2

bubmuoreka [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

56-57

58

59

60-61

62-63

64-65

66-67

68-69

70-71

72-73

74

75-76

77

HEHACBILIEHHBIE PACTBOPHI.
Maccoas nons BemiectBa B pactBope. Pemienue 3anay.

[IpakTrueckas padota Ne 5 o reme «IIpurorosnenue
pacTBOPOB C ONpPEIETEHHON MacCOBOM J0JIei
PacTBOPEHHOTO BEIIECTBAY

KonTponbnas padora Ne2 no teme «Kucnopon.
Bonopoa. Boga»

Oxkcupl: cocTaB, Kiaccu(UKaIs, HOMEHKIATypa

[Tony4yenue u XUMHYECKHE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX OKCHUIIOB

OcHoBaHMs: cOCTaB, KIaccu(pUKaIKs, HOMEHKIIATypa
[TonyueHne n XMMHUYECKHE CBOMCTBA OCHOBAaHUI
Kucnotsr: cocras, knaccudukanms, HOMEHKIATypa

HonyquHe 1 XUMHYECKHE CBOMCTBA KUCJIOT

Conu (cpenHue): HOMEHKIATypa, CIOCOObI OTyUYeHus,
XMMHUYECKUE CBONCTBA

[Ipaktuyeckast pabora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/]a4 110 TEME «OCHOBHEBIE
KJIaCChl HEOPTaHWYECKHUX COCTMHEHHID)

I'eneTnueckas CBsi3b MEXKAY KJ1acCaMH HEOPTaHUYECKUX
COCIMHEHUI

O0001IeHrE U CUCTEMATU3ALINS 3HAHUM

https://m.edsoo.ru/ffod5b40

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bub6mmorexa [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9474

bu6nuoreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6nmmoreka [JOK
https://m.edsoo.ru/00ad9a50

bu6nmoreka [JOK
https://m.edso0.ru/00ad9cb2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

78

80-79

81

82

83

84-85

86-87

88

89

90

91

92

93-94

Kontponbras padota Ne3 o reme "OCHOBHBIE KIIACChI
HEOPraHWYECKUX COCAMHEHU"

HepBBIe IIOIIBITKH KHaCCI/I(I)I/IKaL[I/II/I XUMHNYCCKUX
aneMeHToB. [loHsaTue o I'pynmnax CXOJHbIX 3JICMCHTOB

[Iepuonnueckuii 3akoH u [lepuonnueckas cucrema
XUMHYECKHX AeMeHTOoB Jl. 1. MeHaeneeBa

[lepuonpl, TpymIIbl, TOATPYIIIBI

CTpOGHI/IC aromoB. COoCTaB aTOMHBIX AACP. H3oTombl

CtpoeHue 3NeKTPOHHBIX 000JI0YEK aTOMOB 2JIEMEHTOB
[Iepuonnueckon cucremsl [. 1. Menneneena

XapakTepucTuKa XUMHIECKOTO DJIEMEHTA T10 €r0
nosoxxenuto B [lepuoanyeckoii cucreme /. M.
Menneneena

3nauenue [lepuoauueckoro 3akoHa Jijisi pa3BUTHUSI HAYKH
u npaktuku. J[. 1. MenaeneeB — y4€Hblid, e1aror u
rpak1aHuH

DIEeKTPOOTPULIATETLHOCTh aTOMOB XUMHUUYECKHUX
3JIEMEHTOB

HMNonnas xumuueckas CBsA3b
KoBanenTHas MoJrsipHad XUMHUUYCCKas CBA3b
KoBanenTHas HEMOJIsIpHad XUMHUYCCKasA CBA3b

CrernieHb OKUCIIEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bu6nuoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edso0.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bu6mmorexa [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bu6nuoreka [JOK
https://m.edsoo.ru/00adaab8

bu6nmmoreka [JOK
https://m.edsoo.ru/00adac34

bu6nuoreka [JOK
https://m.edsoo.ru/00adaab8

bubmmoreka [JOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

95-96

97-98

99

100

101

102

OKXUCITUTEIIFHO-BOCCTAHOBUTEIIBHEIC pcaknuun

OKHCIUTEIN U BOCCTAaHOBHUTEIN

Kontponsnas padora Ne4 no reme «CtpoeHue aToma.

XHMHYECKasl CBA3b)

[ToarotoBKa K UTOTOBOM KOHTPOJIBHOU paboTe.

HrooBas KOHTPOJIbHAasA pa60Ta

PesepBHblil ypok. O000IIeHHE U CHCTeMAaTHU3alUs
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

bub6mmorexa [IOK
https://m.edsoo.ru/00adb076

bub6mmoreka [IOK
https://m.edso0.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb486

bu6mmorexa [IOK
https://m.edsoo.ru/00adb33c

bu6nmoreka [IOK
https://m.edso0.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KITACC

Ne
n/n

1-2

4-5

6-7

8-9

10-11

12

13-14

15

16-17

18-20

Tema ypoka

[Iepuonnueckuii 3akoH. [lepuoanueckas cucrema
xuMuueckux anementoB 1. . Menaeneera
3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMUUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB

Knaccudukanuys 1 HOMEHKIIATypa HEOPTaHUIECKUX
BEIIECTB

Bubl XuMU4ecKoil CBS3U U TUIIBI KPUCTATIMYECKUX
pemeToK

Knaccudukanus XuMUuecKuX peakiuii

Pemenue 3a1a4u mo ypaBHEHUSIM XUMHUYECKHUX
peakuui

Kontponbnas padota Nel o teme «IloBTopenue u
yrayOJeHre 3HaHWi OCHOBHBIX pa3feNioB Kypca 8
KJ1acca»

Knaccudukanus XuMuueckux peakiui o pa3audHbIM
IIpU3HAKaM
ITonsiTHE O CKOPOCTH XMMHUYECKOM peakiuu. [Ionsarue

O T'OMOT'CHHBIX U I'€TCPOrCHHBIX PECAKIIHAX

IloHsiTHE O XMMHUYECKOM paBHOBCCHU. (I)aKTOpBI,
BJIMAIOIIUC Ha CKOPOCTH XUMHYECKOM pCaKknuu nu
MOJIOKCHHUEC XUMHUYCCKOI'0O PaBHOBCCHA

OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC peakuuu

KoauuecTBO 4acoB

Bcero

Kourpousb
padoThI

HpakTnu
padoThI

JJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/00adb59e

but6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

bubnuoreka [IOK
https://m.edsoo.ru/00adb7e2

but6mmoreka [JOK
https://m.edsoo.ru/00adbac6

but6mmoreka [IOK
https://m.edsoo.ru/00adbch0

bubmorexa [JOK
https://m.edsoo.ru/00adbe9a

but6mmoreka [JOK
https://m.edsoo.ru/00adc28c

bubmuorexa [JOK


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

21-22

23-26

27--28

29-30

31-32

33

34

35

36-37

38

39

40

Teopus snekTpoauTryeckoit gucconuanv. CHUiIbHbIC
1 c1a0ble JIEKTPOIUTHI

HNonnble ypaBHEHUS peaknid

XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU B CBETE

[peICTaBICHUIA 00 ANEKTPOIIUTUYECKON JUCCOLUALIUU

XUMHYECKUE CBOMCTBA COJIEN B CBETE MPEACTABICHUI

00 AJIEKTPOIUTUICCKON TUCCOLIUAITUU

[TonsaTHE O rUapONU3E CONen

0O0600111eHME ¥ cucTeEMaTU3alus 3HAHUI

[Tpaktuueckas padora Ne 1. «Pemenue
AKCIIEPUMEHTAIbHBIX 33124

Kontponbhas padota No2 o teme
«INEKTPOIUTHUYECKAS TUCCOAlUs. XUMUUECKUE
pEeaKIK B paCTBOPAX»

OO6mr1ast XxapaKTepUCTHKA TaJIOTEHOB. XUMUYECKHE
CBOIICTBa Ha MpUMepe XJopa
Xnoposogopona. CossiHast KUCI0Ta, XMMUYECKHE

CBOfICTBa, MOJIYUCHHUC, IPUMCHCHHUEC

[TpakTrueckas padota Ne 2 o reme «Ilomyuenune
COJITHOM KUCJIOTBI, U3yUYEHHUE €€ CBOWCTBY»

Brruucnenus no ypaBHEHUAM XUMHUYECKUX PEAKIIMM,
€CJIM OJIUH U3 PEarcHTOB J]aH B H30BITKE

https://m.edsoo.ru/00adcade
bubmuorexa [JOK
https://m.edsoo.ru/00adcd68

bubnuoreka [JOK
https://m.edsoo.ru/00add448

bubnuoreka [JOK
https://m.edsoo.ru/00add5d8

bu6nuoreka [IOK
https://m.edsoo.ru/00add8bh2

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bubnuoreka [IOK
https://m.edsoo.ru/00addd12

but6mmoreka [JOK
https://m.edsoo.ru/00addbfa

but6mmoreka [IOK
https://m.edsoo.ru/00addecO

bub6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6nunoreka [JOK
https://m.edsoo.ru/00ade104

but6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6nunorexa [JOK
https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

41

42

43

44

45

46

47-48
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50

51

52

53

54

OOm1as xapakTepucThka 31neMeHToB VIA-rpynisl

AnnorponHsle Moaudukanuu cepsl. Haxoxnenue
cepsl U €€ COCNMHEHUM B IIpUpoae. XUMUUECKUE
CBOMCTBA CEpBI

CepoBojopoi, cTpoeHue, (U3NIeCKue 1 XUMUICCKUE
CBOKCTBA

Oxcunsl cepbl. CepHas KHCIOTa, GU3HYECKUC U
XUMHUYECKHUE CBOICTBA, IPUMEHEHNE

CepHas kuciiota (u3N4ecKue 1 XUMHYECKUE
CBOICTBa, IPUMEHEHHE

XHUMHYECKHE PEAKLINH, JIEKAINE B OCHOBE
IPOMBIIIJICHHOTO CI10C00a NOJIY4YeHUs] CepHON
KHCIIOTBl. XMMHYECKOE 3arpsi3HEHUE OKPY KaIoIIEn
Cpellbl COEIMHEHUSIMHU CEPBI

Brrunciienne MaccoBoil 1071 BbIXOAa MPOIYyKTa
peakuuu

O06o0muienre no Teme «JIEeMEHTHI 6 TPYTIITbDY

OO11as xapakTepuCcTUKa 31eMEHTOB V A-TpYIIIIbI.
A30T, paciipocTpaHeHue B Ipupojie, U3ndeckue u
XUMUYECKHUE CBOMCTBA

AMMHak, ero GU3NIecKrue 1 XHMHUIECKHE CBONCTBA,
MOJTYy4YECHUE U TPUMEHEHUE

[TpakTuyeckas padora Ne 3 o teme «llomydenue
aMMHaKa, U3y4eHHUe ero CBONCTBY

A30THas KucoTa, e€ GU3NIECKre U XUMUUIECKHE
CBOMCTBA

Hcnonb3oBanre HUTPATOB U COJIEH aMMOHUS B

but6mmoreka [JOK
https://m.edsoo.ru/00ade64a

but6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bubnuoreka [JOK
https://m.edsoo.ru/00ade802

bu6nuoreka [IOK
https://m.edsoo.ru/00adea28

but6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bub6mmoreka [IOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK
https://m.edsoo.ru/00adeeab

bub6mmoreka [IOK
https://m.edsoo.ru/00adf004

but6mmoreka [JOK
https://m.edso0.ru/00adf180

but6mmoreka [IOK
https://m.edsoo0.ru/00adf306

but6mmoreka [IOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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63-62

65-64

66

67
68

KadyeCTBE MUHEPAIbHBIX YI0OpeHNUH. XUMHUUYECKOe
3arpsi3HEHNE OKPY KaloLIel cpebl COeTUHEHUSIMU
a3ora

docdop. Oxcun pochopa (V) u hochopnas kucnora,
(1)I/I3I/I‘~ICCKI/IG U XUMHNYECKHUEC CBOﬁCTBa, IMMOJIyYCHHEC
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPATbHBIX
ynoOpeHuid. 3arpsi3HeHre TPUPOIHON Cpeibl
dbocharamu

O06o0uienre no Teme «JIEeMEHTHI 5 IPYTIIbDy
VYriepoa, pacnpocTpaHeHue B IpUpoe, GU3HIECKUE 1
XHMHYECKHE CBOMCTBA

Oxcunel yriaepoaa, ux Gpu3nyeckue u XuMHUIecKue
CBOMCTBA. DKOJOTUYECKHE NTPOOIIEMBI, CBSI3aHHBIE C
okcuzoMm yriepoaa (1V)

VYrospHasg KUCIOTa U €€ COJIN

[TpakTuyeckas padora Ne 4 o teme "lloxydyenue
yraekucioro rasa. KauectseHHas peakius Ha
KapOoHaT-1oH"

HepBOHa‘laJ'ILHBIe MOHSATHS 00 OpPraHu4YCCKUx
BCIICCTBAX KaK O COCAUMHCHUAX YIIICpOJaa

Kpemuuii u ero coeguHeHus

[TpakTuueckas pabora Ne 5. Pemenue
HKCTIEPUMEHTANIBHBIX 337134 1o TeMe «Baxneiimme
HEMETaJUTBl ¥ UX COCMHEHHS»

Oo6o0muieHne o TeMe «JIEeMEHTHI 4 TPYTIITbDY

Konrpomnsnas padora Ne3 o teme «Baxneime

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

bubnuoreka [JOK
https://m.edsoo.ru/00adf68a

bu6nunoreka [IOK
https://m.edsoo.ru/00adfc20

bubnuoreka [JOK
https://m.edsoo.ru/00adfd9c

bu6nunoreka [IOK
https://m.edsoo.ru/00adfebe

but6mmoreka [JOK
https://m.edso0.ru/00ae006¢

but6mmoreka [JOK
https://m.edsoo.ru/00ae027¢

but6mmoreka [JOK
https://m.edsoo.ru/00ae054e

but6mmoreka [IOK
https://m.edsoo.ru/00ae080a

but6mmoreka [IOK
https://m.edsoo0.ru/00ae0bf2

bubnuoreka [JOK
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73-74
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76-77
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81
82
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85

HEMCTAJJIbI U UX COCAUHCHUA»

OOm1ast XxapaKTepUCTHKA XUMUYECKUX JIEMEHTOB —
MeTaJI0B. MeTandeckas CBs3b U METAIUIMYECKAs
KpUcTauIMdeckas peméerka. Gusudyeckne CBONCTBA
METaJIOB

XUMHUYECKHE CBOMCTBA METAJIJIOB.
DNEKTPOXUMHUUECKUN Psiji HAIIPSDKEHUH METaIJIOB

O61ue cnocoOb! mony4yeHust MeTamuioB. CIUIaBbl.

Brrunciaenus no YPaBHCHUAM XUMHUYCCKUX peaxunﬁ,
€CJIM OAWH U3 PpCAarcHTOB COLACPIKUT IIPUMCCU

[ToHsiTHE O KOPPO3UU METAILIIOB

[IlenoyHbIe METAIITBI

OKCI/IZ[H U TUAPOKCUBI HATPHUA U KaJIUA
[IlenoyHO3eMeNIBHBIE METAIIIBI — KJIBIIUA M MarHui

Baxxneinmme coeTMHEHNS KaJIbITHI
O0001eHNEe U CUCTEMATH3AIMS SHAHUH

JKécTtkocTh BOJBI M CITOCOOBI €€ YCTpaHEHHS

[Tpaktuyeckas padora Ne 6 o Teme "JKEcTKOCTH BOJIBI

U METOJBI €€ ycTpaHeHus"

ATTOMAHAN

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

bubnuorexa [JOK
https://m.edsoo.ru/00ael103e

but6mmoreka [JOK
https://m.edso0.ru/00ae1156

but6mmoreka [JOK
https://m.edso0.ru/00ae1156

but6mmoreka [JOK
https://m.edsoo.ru/00ael278

but6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

but6mmoreka [JOK
https://m.edsoo.ru/00ael14b2

bu6nunorexa [JOK
https://m.edsoo.ru/00ael15e8

bub6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

but6mmoreka [JOK
https://m.edso0.ru/00ae1886

but6mmoreka [JOK
https://m.edsoo.ru/00aelae8

but6mmoreka [JOK
https://m.edsoo.ru/00aelc64
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92-93
94

95
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97

98

99

100

101-102

AmMdoTepHBIE CBOICTBA OKCHIA M THAPOKCHIIA

Keneso

Oxcupl, TuaApokcH bl 1 conu xkenesa (11) u xenesa (111)

O0001eHNe U cUcTEMaTU3aIINs 3HAHNI

[pakTrueckas padora Ne 7. PerieHue 3KCIepUMEHTaIbHBIX
3a1ay no teMe «BaxHeine MeTaibl U UX COSTUHEHUS»

Brruucaenus mo YpaBHCHUSAM XUMUUYCCKUX peaKuHﬁ, €CJIn

OIVH U3 PCarcHTOB 1aH B HM30BITKE WU COJACPKUT NIPUMECH.

Briunciiennst MaccoBoi JOJIM BBIXOAA MPOIYKTA peaKUuu
Brruncnenust MaccoBoil 101M BBIX01a IPOIYKTA PEaKIIUU
O06001eHne u cUCTeMaTH3anus 3HaHUH

KoHnTtponpsHas padota Ne4 o TeMe «BaxkHeimme MeTauIbl
1 UX COCAUHCHUA»

BGH_IECTBB. " MaTepualibl B HOBCGI{HCBHOﬁ JKHM3HHU YCJIOBCKA

XuMHudecKkoe 3arpsi3HEHUE OKPYKAIOMIEH Cpe/Ibl

Ponp xumum B PCHICHUH 3KOJOTUICCKUX HpO6J’ICM

. O0001EeHne U cucTEMAaTHU3aIA 3SHAHUHA

Hrorosast KoHTpoJIbHAS paboTa

PesepBHbI ypoK.

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

bub6mmoreka [JOK
https://m.edsoo.ru/00aelc64
Bbu6mmoreka IJOK
https://m.edso0.ru/00ae1d86

bubmuoreka IIOK
https://m.edsoo.ru/00ae35e6

Bbu6moreka IJOK
https://m.edsoo.ru/00ae3de8

Bbu6moreka IJOK
https://m.edso0.ru/00ae1750

bubnuoreka [IOK
https://m.edsoo.ru/00ae3f50
Bu6mmoreka IJOK
https://m.edso0.ru/00ae4270
Bu6nuoreka [JOK
https://m.edsoo0.ru/00ae4270
Bbut6mmoreka IJOK
https://m.edsoo.ru/00ae0d0a
Bu6mmoreka IJOK
https://m.edsoo.ru/00adb33c
bubnuoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumust. 8 xiace. Yueonuk \O.C.I'abpuensa. M. [Ipoda, 2019.
2. Xumus. 9 Knace. Yueonuk \O.C.I'abpuensu, N.I'.Octpoymos, C.A.Cnaakos. M.

IIpocsemenue, 2019

METOAUYECKHUE MATEPUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






