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MNOACHUTEJIBHAS 3AIINCKA

[TporpaMMa o XMMHUHU Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs COCTaBJIEHA HA OCHOBE TPEeOOBAaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHON
IpOTrpaMMbl OCHOBHOTO 001iero oopaszoBanus, npeacrasieHHbIX B PI'OC OO0, a Taxke Ha ocHOBE (herepanbHOM paboueii mporpaMMbl BOCHUTAHUS U C YUETOM
KOHIIETILIMH [TPeToiaBaHusl yueOHOro npeaMera « XuMus» B 00pa3zoBareibHbIX opranusanusax Poccuiickoit ®denepanum.

[Iporpamma o xumun Aa€T MpeCTaBICHNUE O LENsIX, 00l cTpaTern 00y4eHus, BOCIIUTAHUS U Pa3BUTHsI 00yUaroIIUXCs CPEACTBAMH yUeOHOTO MpeIMeTa,
yCTaHaBJIMBAET 00s3aTeIbHOE MPEIMETHOE COJAEp)KaHUe, IpeaycMaTpUBaeT paclpelesieHHe ero Mo KiaccaM W CTPYKTYpPHUPOBaHHE IO pas3jiellaM U TeMaMm
mporpaMmsl 1o XuMHu, OpeaACIACT KOJIMYCCTBCHHBIC U KAUCCTBCHHBIC XapaKTCPUCTUKH COACPIKAHUA, PCKOMCHAYCMYIO MMOCICAOBATCIIbHOCTh U3YUCHUA XUMHU C
Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOIro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydyaroLIuXcsi, ONpenessieT BO3MOXHOCTH
npeaMeTa IS pealn3aluy TpeOOBaHM K pe3ybTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHuUs, a TAKKE
TpeOOBaHUH K pe3ybTaTaM 00yUYeHMsI XUMHM Ha YPOBHE Li€Jel N3y4YeHUs IpeMeTa i OCHOBHBIX BUOB yUe€OHO-I103HABATEIbHON JESATEIbHOCTH 00yUaroerocs
10 OCBOCHUIO Y4EOHOT0 COACpKAHMUSL.

3HaHUE XUMHHU CIIY>KUT OCHOBOH /17151 JOPMHUPOBAHUS MUPOBO33PEHHsI 00YyUYaIOLIErocs, €ro MpeICTaBIeHU 0 MaTepuaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb
UTparoT GopMUpYyEMbIe XUMHUEH MPEICTABICHUS O B3aNMOIPEBPALICHUAX YHEPTUU M 00 SBOJIIONNH BEIIECTB B PUPOAE, O MYTSIX PEUICHHUs TTT00ANTBHBIX Po0IeM
YCTOMUMBOrO pa3BUTHs YETIOBEYECTBA — ChIPHEBOM, SHEPIreTUUECKOMN, MMUIIEBOM M SKOJIOTUYECKOM 0€3011acHOCTH, IPOOIIEM 31paBOOXPAHEHHMS.

H3ydyenue xummu:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEH JUIsl CaMOPa3BUTUS U (OPMHUPOBAHUS KYJIbTYPbI IMYHOCTH, €€ 001Iel 1 (PyHKIIMOHAIbHOW I'PaMOTHOCTH;

BHOCHUT BKJQJ B (DOPMHpPOBAHHE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH OOYYaroIIMXCsl, HABBIKOB WX CAMOCTOSITCILHON Y4eOHOH IesTeIIbHOCTH,
9KCHEPUMEHTAIBHBIX U UCCIIEJOBATENBCKUX YMEHUH, HEOOXOIUMBIX KaK B TOBCEJHEBHOM JKM3HU, TaK U B IPO(HECCHOHAILHON AEATENbHOCTH;

3HAKOMHUT CO CHCIII/I(l)I/IKOI\/’I HAay4YHOT'O MBINUJICHHUS, 3aKJIaAbIBACT OCHOBBI LHCJIOCTHOT'O B3IJIA1a HA CAVMHCTBO MMPUPOABI U YCIIOBCKA, ABJISICTCA OTBCTCTBCHHBIM
9TaroM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOUN IrPaMOTHOCTH O00yUarOIUXCs;

CHOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K IIPUPOJIE, K YETOBEKY, BHOCUT CBOW BKJIaJ B 9KOJIOTHYECKOE
o0pa3zoBaHue 00yJaArOIINXCS.

JlaHHble HampaBieHHUs B OOYYEHHH XHMMHUU OOECIEUMBAIOTCS CHEUU(UKON coaepikaHUsl y4yeOHOro MpenMeTa, KOTOpBIM SBISETCS MeAaroruuecku
aJIaNTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM 3Tane e€ pa3BUTHUS.

Kypc xuMuun Ha ypoBHE OCHOBHOT'O 00OIIET0 00pa30BaHUs OPUEHTUPOBAH HA OCBOCHUE O0YUAIONIUMHUCS CUCTEMBI IEPBOHAYANIBHBIX MOHATHIA XUMUHU, OCHOB
HeopraHqucxoﬁ XUMHHU U HEKOTOPBIX OTACIBbHBIX 3HAYNMBbBIX MOHSITHH OpFaHHLIeCKOﬁ XHUMMHHU.

CrpykTypa coJepKaHus MPOrpaMMbl 0 XUMHUH cPOPMHUPOBaHA HA OCHOBE CHUCTEMHOTO M0/X0/a K e€ u3yuyeHuto. CojiepkaHue CKIabIBaeTCsl U3 CUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE M BEIECTBE M CHUCTEMBbl MOHATHH O XMMHUYECKOW peakiuu. OOe 3TU CHCTEMbl CTPYKTYPHO OpPraHM30BaHbI 10 MPUHLUIMY
MIOCJIE0BATENBHOIO PAa3BUTHUS 3HAHUIN HAa OCHOBE TEOPETUUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJICKYJIAPHOI'0 YYCHUS KaK OCHOBBI BCETO €CTCCTBO3HAHUS

— Ilepuonnueckoro 3akoHa J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YUCHUA O CTPOCHUU aTOMa U XUMHYECKOH CBA3U,

— NPEeACTaBICHUN 00 JIEKTPOIUTUUYECKON AUCCOLMAIIMU BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUS PacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJyUYEHHBIX M OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEILHO OT OJHOTO
YPOBHA K APYIrOMY, BBIIIOJIHASA q)yHKI_[I/II/I OOBSACHEHHS U IMPOTrHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOXKHOCTEH MPAKTUYCCKOI0O MPUMCHCHUS W IMOJTYHYCHUA
U3y4aeMbIX BEIIECTB.



OcBoeHue mporpaMMbl MO XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEJICTABICHUS O XMMHMUYECKON COCTaBISAIONIEH HAYYHONW KapTUHBI MUpa B JIOTHKE €&
CHUCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS! K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yueHne XuMuu NpoucCXOUT C MPUBIICYEHUEM 3HAHUH U3
paHee U3YYEHHBIX yUeOHBIX MpeaMeToB: «OKpyKaromui Mupy, «buonorus. 5—7 knacce» u «Du3uka. 7 Kiacey.

[Ipn uM3yyeHUM XUMHH TPOUCXOAUT (DOPMHUPOBAHHME 3HAHWNA OCHOB XMMHUYECKOW HAYKH KaK OOJIACTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JESTeIbHOCTH YeJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1aua y4eOHOr0 MpeMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMbI XUMUYECKUX 3HAHUI
— BaXHEWIUX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, TOCTYITHBIX 0000IIIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, 3bIka HAyKH, B IPUOOIICHUH
K HAyYHBIM METOJIaM MO3HAHUS MPHU U3YYCHUU BEIIECTB U XUMUYECKUX Peakiuil, B (GOPMUPOBAHUM U PA3BUTHM MO3HABATENIbHBIX YMEHUN U UX NMPUMEHEHUU B
y4e0HO-TT03HABATEIBHON M Y4eOHO-HCCIIeI0BATEIBCKON e TEIbHOCTH, OCBOSHUH TIPABHJI O€3011aCHOTO OOpAICHHsI ¢ BEIIECTBAMU B TIOBCETHEBHOM KU3HU.

[Tpu U3yyeHNH XUMHUHU Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHus BaXKHOE 3HAUCHHUE TPUOOPEIH TaKUe LEIH, KaK:

— opmupoBaHNE MHTEIUICKTYaJIbHO PA3BUTON JHYHOCTH, TOTOBOM K CaMOOOPAa30BAHHIO, COTPYIHUYECTBY, CAMOCTOSITCIILHOMY IPUHSTHIO PEIICHUH,
CIIOCOOHOM a/1alTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

— HalpaBJICHHOCTh OOYYEHHS Ha CHCTEMAaTHYECKOE MPUOOIICHHE 00YyYaromMXCcsi K CaMOCTOSATEIbHON MO3HABATEIBHON AESITENbHOCTH, HAyUYHBIM METO1aM
Mo3HaHU, POPMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

—obecrieueHre yCIOBUM, CIIOCOOCTBYIONINX MPUOOPETCHUIO 00YUYAIONIMMICS OIBITa PA3HOOOPA3HON JACSITSILHOCTH, TO3HAHUS U CAMOITO3HAHUS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIINI ), UMEIOIIUX YHUBEPCATIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUIOB JESTEILHOCTH;

— opmupoBanue o01Ieil GyHKIIMOHATBHON U €CTeCTBEHHO-HAY4YHON IPaMOTHOCTH, B TOM YHCIIE€ YMEHUN OOBSICHITH U OLICHUBATH SIBJICHUS OKPY’KAOIIETO
MUPA, UCTIONB3YS 3HAHUS U OIBIT, MOJYYEHHbIC IPU U3YYCHUN XUMUU, IPUMEHSTh UX MIPU PEIICHUHU MPoOIeM B IOBCEIHEBHON KU3HU U TPYIOBOH EATEIbHOCTH;

—dopmupoBanue y 00ydalOMUXCSI TYMaHUCTUYECKMX OTHOIICHWH, TMOHMMAHHUS IICHHOCTH XUMHYCCKHX 3HAHWHA I BBIPAOOTKHA 3KOJOTUYCCKH
11€JIECO00PA3HOTO TTOBEACHUS B OBITY U TPYJOBOM JEATETHLHOCTH B IIEJSIX COXPAHEHUS CBOETO 37I0POBbS U OKPY>KAIOIIEH MPUPOJTHON CPEIbL;

— pa3BUTHE MOTUBAIIMU K 00YUYEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO HA OCHOBE YCBOGHUS 00IIIEYEeIOBEYECKUX IIEHHOCTEM, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MPO(DUIIS M HANPABICHHOCTH JalbHEHIIero o0y4eHusl.

OO6r1iee yncIo YacoB, OTBEAEHHBIX JJI U3YyUCHUS XUMUU Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca
B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).

COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/JbHbIE XUMHYECKUE TIOHSATHUS

[Ipeamer xumuun. Poias XuMuuM B )KM3HU 4elnoBeka. XUMHs B cucTeMe Hayk. Tena u BemiectBa. Dusnyeckue cBOMCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemecTB. [loHsTHE 0 MeTOaX MO3HAHUs B XUMUHU. UncThie BemecTBa U cMecH. CriocoObl pa3iesieHust CMECEe.

ATOMBI 1 MOJIEKYJIbl. XUMHUECKHUE 3JIEMEHThI. CHMBOJIBI XUMUUECKHUX 3J1€MEHTOB. [IpocThie 1 clioXkHbIe BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumudaeckasi ¢dopmyna. BajaeHTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENIbHAs aTOMHAs Mmacca.
OTtHOocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBasi 10J11 XUMUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KonuyectBo BemecTtBa. Monbs. MomsipHas macca. B3auMoCBsI3b KOJWYECTBA, MAcChl M YMCIa CTPYKTYPHBIX €AUHUI] BerecTBa. Pacuérel mo dopmynam
XUMHYECKHUX COCTUHEHUMN.

Ouznyeckue U XUMHUUECKUE SBJICHUS. XUMUYecKas peaklusi U e€ MpU3HaKku. 3aKOH COXPAHEHUs Macchl BellecTB. XuMudeckue ypaBHenus. Kinaccuduxanms
XUMHUYECKHUX PEaKIHii (COSTUHEHUS, PA3TIOKEHUS, 3aMEIIICHHUs, 00MEHa).

Xumuueckuii IKcnepumenm:



3HAKOMCTBO ¢ XMMHUYECKOH IMOCY A0, IPpaBHUIIaMH pabOThI B 1ab0paTOpuu U MpuéMaMu 0OpaIeHus ¢ 1ad0paTOpHBIM 000pyI0BaHUEM, H3YUYCHHE U ONTUCAHUE
(¢u3nUecKuX CBOMCTB 00pa3LlOB HEOPraHMYECKUX BEIIECTB, HAOM0IeHNe (PU3NUECKUX (IUIaBJICHNE BOCKA, TasHUE JIba, PACTUPAHUE caxapa B CTYINKE, KUIICHUE U
KOHJICHCALIUS BOJIbl) 1 XUMUYECKUX (TOPEHHE CBEYH, POKATMBAHIE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCIOTON) SIBJICHUH, HaOJII0IeHNe U ONMCaHue
IIPU3HAKOB MPOTEKAHMSI XMMUUECKUX peakluil (pa3joKeHUe caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI € XJIOpUAOM Oapusi, pasnoxenue rugpoxkcuaa meau (II)
Ipy HarpeBaHUM, B3auMOJEHCTBHE jkeie3a ¢ pacTtBopoMm conu menu (II), n3yuenuwe crocoGOB paszieneHUs cMeceil: ¢ MOMOIIbI0 MarHuTta, (QUILTPOBAHUE,
BBIIAPUBAHUE, TUCTWULALUS, Xpomarorpadus, NpOBEICHHE OYUCTKH IOBAPEHHOM COJM, HAONIOJCHHE W OIMCAHHWE pe3yJIbTaTOB MPOBEICHHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs MAacChl, CO3JJaHie MOIeNIel MOJIeKYJ (IIapOCTEePKHEBbIX).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razoB. CoctaB Bozayxa. Kuciaopon — snemeHT u mpoctoe BemiecTBo. HaxoxxaeHue Kuciaopoja B Mpupoze, GU3nYecKue U XUMHUECKHe
cBoiicTBa (peakiuu ropenus). Oxcunbl. [Ipumenenne kucnopoaa. CrocoObl MOIyYeHUs KUCIOPO/ia B JIA00pATOPUU U MPOMBIILIEHHOCTH. KpyroBopoT kuciopoaa
B ripupojie. O30H — aIoTporHas MoAU(UKAIHS KUCIOPOAA.

TennoBoi#t ApGeKT XUMHUECKON peakIiy, TEPMOXHUMUYECKHE YPaBHEHUS, 9K30- M DHIOTEPMUYECKHE peakiuu. TOIuIMBO: yroib M MeTaH. 3arps3HEHHE
BO3/yXa, YCUJICHHE MApHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopox — anemeHT u ipoctoe BemecTBo. Haxoxaenue Bogopoia B mpupozae, GU3NUecKue 1 XUMHUYECKHE CBOWCTBA, MIPUMEHEHHE, CITOCOOBI MOTYUYCHHUSI.
Kucnots! u conu.

MoutsipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®dusnueckue cBorcTBa Bojbl. Boaa kak pacrBoputens. PactBopel. HachllieHHbIE M HEHACHIIIEHHBIE paCTBOPHI. PacTBOpUMOCTSH BelllecTB B Boje. MaccoBast
JI0JIsl BEILECTBAa B pacTBOpe. XUMHUYECKHE CBoicTBa BoJbl. OcHOBaHusA. Ponb pacTBOpoB B HpUpOJE M B JKU3HM uyeraoBeka. KpyroBopoT Bonbl B NpUpPOAE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.

Knaccudpukanus neopranuueckux coeauHeHuid. Oxcuabl. Krnaccuduxanuss okcugoB: coseoOpasyroniue (OCHOBHbBIE, KHUCIOTHBIE, aM(OTEpHbIE) U
HeconeoOpasytrone. Homenkinarypa okcnoB. dusnueckue U XMUMHYECKHE CBOMCTBA OKCHIOB. [ToryueHre okcHuIoB.

OcHoBanus. Knaccudukanus ocHOBaHWM: IIENOYM W HEPACTBOPUMBIE OCHOBaHWA. HomeHknaTypa ocHOBaHMil. Du3MYEeCKHEe M XUMUYECKHE CBONCTBA
ocHoBaHui. [loryyeHnre oCHOBaHU.

Kucnotsl. Knaccudukanus kucinor. Homenkiatypa kucnor. dusznueckue U XuMU4eckue cBoiictBa kuciot. Pan akrusHoctu Metanno H. H. bekerosa.
[Toy4yenue KUCIOT.

Comu. Homenknatypa cosneii. @uznueckue 1 XuMUIeckue cBoicTa cosei. [lomydyenue comneit.

I'enernueckas cBA3b MEXKAY KllaCCaMH HEOPTraHMYECKUX COCIUHEHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpeJIeIeHUE COZep KaHusl KUCIOpoia B BO3yXe, MOJIyUYeHHUEe, COOMpaHne, Paclio3HaBaHUE M M3Y4YEHHE CBOWCTB KUCIIOpPOJa, HaOI0eHNe
B3aMMOJICHCTBHS BELIECTB C KUCIOPOJOM M yCIIOBUSI BO3SHUKHOBEHHMS U MpEKpallleHus TopeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCHJIOB U OMHCAHUE UX
CBOWCTB, TMOJy4YeHUE, COOMpaHMe, PAClO3HABAHUWE U U3y4YEHHE CBOICTB BOAOpOAa (rOpeHue), B3aMMojAeHCTBHE Bogopoaa ¢ okcuaoMm menu (II) (Bo3mMoxkHO
HCIIOJIb30BaHUE BUIEOMATEPHUAJIOB), HaOt0ieHne 00pa3oB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEI0BaHUE OCOOCHHOCTEN pacTBOPEHUS BEUIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, IPUTOTOBIICHHE PACTBOPOB C OMpeAETIEHHON MaccoBOW 10Je pacTBOPEHHOTO BEIIECTBA, B3aMMOJAEHUCTBUE BOJBI C METAlJIaMH (HAaTpHEM U
KaJbIueM) (BO3MOKHO HCIOJIb30BAHHE BHJIEOMATEPHANIOB), HUCCIEAOBaHNE 00pa3lloB HEOPTraHMUECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOMIOJEHNE U3MEHEHUS
OKpacKU MHAMKATOPOB B PACTBOPAX KHUCIIOT U LIEI04YeH, n3yueHue B3aumoieictBus okcuaa meau (I1) ¢ pactBopom cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEaKIIUM
HEHUTpalIn3aluu, IOJy4eHHE HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHUE OJTHOIO METAJIa JPYTUM U3 PaCTBOPA COJIM, PEHIEHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
«BaxHelnmue Kiaccbl HEOPraHUYECKUX COCAUHEHUIN.

Ilepuonuveckuii 3axkon u Ilepuoguyeckass cucrema xumu4yeckux 3jemMeHToB JI. U. MenneneeBa. CtpoeHue aroMoB. XMMHYECKAsli CBA3b.
OKHCINTEJIBbHO-BOCCTAHOBUTEJIbHbIC PeaKIIUH



[TepBble MOMBITKK KIAaCCU(UKAIMKN XUMHUYECKHX JJIEMEHTOB. [IoHSATHE O Tpymmax CXOIHBIX AJIEMEHTOB (IIEJIOYHBIC M IIEIOYHO3EMEIbHBIE METaJIIbI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpPbIe 00pa3yroT aMpOTEepHBIE OKCHIBI M TUAPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepmommueckas cucrema xumudeckux daemeHToB J[. WM. MenaeneeBa. KopoTrkomepwogHas W JUIMHHONEPUOAHAS (DOPMBI
Ilepuonnueckoit cucrteMbl xumuueckux 3yemeHToB . . Menneneesa. Ilepuoast u rpynnbel. @U3HYECKH CMBICI MOPAJIKOBOIO HOMEpPA, HOMEPOB IEPHOJIA U
TPYMIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB atomMHbIX sifep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB MEpBHIX 20 XMMHYECKHX 3JIEMEHTOB
[Tepuoanueckoii cucremsl . 1. MenneneeBa. XapakTepucTHKa XMMHAUYECKOTO AJIEMEHTA 10 ero nosioxkenuto B [lepuoauyeckoii cucrteme /. . Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS PaInyCca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METANTMYECKUX U HEMETANIMYECKUX CBOMCTB I10 TPyIIaM U EPHOJIaM.

3nauenue Ilepuoguyeckoro 3akoHa u [lepuoandeckoi CUCTEMbl XMMUYECKUX 3JIEMEHTOB JIsl pa3BUTHUSI HAyKH W npakTuku. [l. 1. MenaeneeB — y4€Hbii u
rpaKJIaHUH.

Xumuueckas cBsa3b. KoBaneHTHas (MOJIIpHAS U HETIOJISPHAS ) CBSA3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenens okucienusi. OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl OKuciIeHus: U BocCTaHOBICHHS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit yKcnepumenm:

n3ydeHue 0O0pasloB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJICHCTBUE THUAPOKCHA IIMHKA C PACTBOPAMU KHUCJIOT W IIEJIIOYEH, MPOBEIECHHUE OMBITOB,
WJUTFOCTPHUPYIOMIUX MPUMEPhI OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUi (TOpEeHNe, peaKIuy pa3ioKeHUsI, COSTUHEHNS).

Meoswcnpeomemnnie ceasu

Peanuzanus MexXnpeIMETHBIX CBS3EH ITPH U3YUYCHUH XUMHUH B 8 KJIaCCe OCYIIECTBIISETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX ITOHSATHH,
TaK M MOHATUM, SABJISIFOIINXCSI CHCTEMHBIMHU JIJIS1 OT/IETbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TOHATHUS: HAy4yHBIA (akT, TUIOTE3a, TECOpHUs, 3aKOH, aHAIM3, CHHTE3, KilaccuuKaius, MepUOAUYHOCTh, HAOIIOIEHUE,
SKCTIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHHE, MOJIENb, SIBJICHUE.

®duszuka: MaTepus, aToM, INEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU/I, H30TOIbI, paJHOaKTUBHOCTh, MOJIEKYJIa, JIEKTPUIECKHI 3apsi, BEHIECTBO, TENO0, 00BEM,
arperaTHOE COCTOSTHUE BEIECTBA, ra3, GU3NUYECKUE BETUUHHBI, UHUIIBI H3MEPEHUS, KOCMOC, TJIaHETHI, 3BE3/161, COJTHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPaAIIbI, TOPHBIE TTOPO/IbI, TI0JIE3HBIE NCKOTIAEMbIe, TOTUTUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peakiusi

[leproanueckuii 3akoH. Ilepnoanueckas cucrema xumuueckux emMeHToB /. . Menneneesa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHYECKHUX AJIEMEHTOB MEPBBbIX TPEX MEPUOI0B, KalMs, KaJIblUsi U UX COCTUHEHUIN B COOTBETCTBHHM C IMOJIOKEHHEM 2jieMeHTOB B llepuonnueckoit cucteme u
CTPOEHHEM UX aTOMOB.

CtpoeHue BelecTBa: BUJbl XUMUYECKON CBSI3U. THUIIBI KPUCTAJUTMUECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIUITMUECKON PEeIETKU U
BUJIa XUMHUYECKON CBA3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XMMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KJlacCaM HEOPTAHMYECKUX
COEIMHEHU, TEHETUYECKas CBSA3b HEOPTaHUYECKUX BELIECTB.

Knaccugukanus XMMUYECKUX peakyil 0 pa3IuyHbIM MPU3HAKaM (II0 YUCIIYy U COCTABY YYaCTBYIOILMX B PEAKIMH BEIIECTB, [0 TEIIOBOMY 3P PeKTy, 1o
U3MEHEHUIO CTETICHEeH OKUCIICHUSI XUMHUECKUX 3JIEMEHTOB, 110 00PaTUMOCTH, 10 YYaCTUIO KaTaau3aTopa). IK30- U SHIOTEPMUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YPaBHEHHS.



[TonsaTHe 0 ckopocTu XxumMudeckoi peakuuu. [Ionsarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakUusaxX. [IoHATHE 0 TOMOI€HHBIX U I'eTepOr eHHbIX
peakuusx. Ilonarue o karanuze. [lonsatre o xuMuueckom paBHOBecuHU. DaKkTOPBI, BAMAIONIME HA CKOPOCTh XMMHMUECKON PEAaKIMU U IOJIOKEHUE XMMHUYECKOTO
paBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE — PEAKIMM, JJIEKTPOHHBIM OalaHC OKHCIUTEIbHO-BOCCTAHOBUTENbHOW peakuuu. CocTaBieHHe ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCIIOIb30BAaHUEM METO/]1a JIEKTPOHHOTO OasaHca.

Teopus 27IEKTPOIUTUYECKON TUCCOLUALIMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI. KaTHOHBI, aHMOHBI. MeXaHn3M JUCCOLMAMH BELECTB C Pa3JINYHBIMU BUJAMU
XUMHYeckol cBs3u. Crenens qucconuannu. CUIIbHBIE U CI1a0ble 3JIEKTPOJIUTHL.

Peakumu moHHOTO OOMEHA. YCIOBHS NMPOTEKAHUs pEaKkIii HOHHOTO OOMEHa, TOJHBIE U COKPAlIEHHbIE HOHHbIC ypaBHEHUs peakiuii. CBOHCTBa KHCIOT,
OCHOBAHUU U COJIEH B CBETE MPEICTABICHUHN 00 J1eKTpoIuTHYecKoi qucconuannu. KauecrBenHble peakiinu Ha HoHbL. [loHsATHE 0 ruapon3e conel.

Xumuueckuii IKCnepumeHnn

O3HAKOMJIEHHE C MOJIENSIMU KPUCTAIUIMYECKMX PEIIETOK HEOPraHWYEeCKHX BEIIECTB — METAIJIOB M HEMeTaJsIoB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB
(x70pHua HaTpHsl), UCCIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peaklMy OT BO3AEHCTBUS Pa3IMYHbIX (PAKTOPOB, MCCIEAOBAHUE AJIEKTPOIPOBOJIHOCTH
PacTBOPOB BEIIECTB, IpOIiecca JUCCOLMALMU KUCIIOT, 11eno4eit U coiel (BO3MOXKHO UCII0Ib30BAHUE BUIEO MAaTEPHAIIOB), IPOBEACHUE ONBITOB, MIUTIOCTPUPYIOLIUX
NpPU3HAKH TPOTEKAHWsSl peakIuii MOHHOTO oOMeHa (oOpa3oBaHHME OCaJaKa, BBIACICHHE Taza, OOpa30BaHHME BOJIbI), OMBITOB, HUTFOCTPHPYIOIIUX IPUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIX pPEaKUuil (TopeHue, peaklUM pas3IokKeHHs, COCIUHEHMs), PACHO3HABAaHUE HEOPraHWYECKUX BEIIECTB C IOMOILBIO
KaueCTBEHHBIX pEaKLUii Ha HOHBI, PEILIEHUE SKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTa/iibl 1 HX COCJUHEHHSA

OOmrast xapakTepucTiKa rajoreHoB. OcOOEHHOCTH CTPOSHHsI aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHne u (pu3nyYecKre CBOWMCTBA MPOCTHIX
BEIIIECTB — TaJIOreHOB. XMMHUYECKHE CBOMCTBA Ha MMPUMepe XJIopa (B3aUMOACHCTBUE ¢ MeTallaMH, HEMeTaJulaMy, Liefouamu). XinopoBoaopoa. CossiHast KUCIOTa,
XUMHYECKHE CBOMCTBA, OJy4YEeHHE, IPUMEHEHHUE. [IeHCTBHE XJI0pa ¥ XJIOPOBOLOPO/1a HA OPTaHMU3M YeI0BeKa. BaxkHenmme XI0puapl M X HaX0XKICHUE B IIPUPOJIE.

OO6mras xapakrepuctuka 3neMeHToB VIA-rpymnnbel. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHble cTerneHn okuciaeHus. CTpoeHue u pu3ndecKrue CBOMCTBa
IIPOCTBIX BEIIECTB — KUCIOPOJa U cepbl. AJIIOTPONHbIE MOAU(UKALIMN KUCIOPOJa U cepbl. XUMUYECKUe cBoWcTBa cepbl. CepoBOAOPO/], CTPOECHUE, PUZNYECKUE U
XMUMHUYecKHe cBoWcTBa. OKCHABI Cepbl KaK IPeICTaBUTEIN KHCIOTHBIX OKCHJIOB. CepHas KHUCIIOTa, (U3MYECKHe M XHUMHYECKHE CBOMcTBa (00mIue Kak
IpeJICTaBUTENs Kilacca KHUCIOT U creunuduyeckue). XUMUYECKUE PEaKIMH, JieXKallie B OCHOBE IMPOMBIIIJIEHHOTO CIOCo0a MOJy4YeHUs CEpPHOM KHUCJOTHI.
[Tpumenenue cepHoit kucnoTel. Coiau cepHOM KHCIOThI, KaueCTBEHHAas peaklus Ha cyiabdaT-uoH. HaxoxaeHue cepbl U €€ coeAMHEHUI B mpupoje. XUMHUYECKoe
3arpsi3HEHUE OKPY KaIOIEel Cpe/ibl COETMHEHUSIMU Cepbl (KUCIOTHBIE TOK/IH, 3arps3HEHNE BO3/yXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPAILCHHUS.

OOm1ast xapakTepucTuka 351eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpPHbIE CTENIEHH OKUCIIEHUS. A30T, paclpoCTpaHeHHE B IPUPO/IE,
dusnueckne U XxuMuyeckue coicTBa. Kpyrosoport azorta B mpupozge. AMMHaK, ero ¢Gu3NYecKue U XMMUYECKHE CBOMCTBA, MojyuyeHue u npumeHenue. Comau
aMMOHUS, UX (U3UYECKHE U XUMHUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHHUA. A30THasi KUCIIOTa, €€ MolydyeHue, Gu3ndeckue u
XUMHUYECKHE CBOICTBa (00lIMe KaK MpeacTaBUTeNs Kiacca KUCIOT U crneurduyeckue). Mcnonp30BaHne HUTPATOB U COJIE aMMOHMS B KaueCTBE MUHEPAIbHBIX
ynoOpeHnit. XMMHUYECKOe 3arps3HEHUE OKPYIKaIOIIeH Cpebl COSTUHEHUAMHU a30Ta (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE BO3/yXa, MOUBBI M BoJo&MOB). Docdop,
ajoTpornHbie Moaudukanuu pocdopa, husnueckne u xumudeckue cpoiictra. Oxcun dpocdopa (V) u pochopnas kucnora, puznyeckue 1 XMuMUIECKHe CBONCTBA,
nony4enue. McnonszoBanue ¢pocdaToB B KauecTBE MUHEPAIBHBIX YA0OPEHUA.

OOmas xapakrepuctuka 351eMeHTOB I[VA-rpynnel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTENEHW OKHUCIEHUs. YIJIEpOA, aNIOTPOIHBIE
MOIU(HUKAIMH, PAaCIPOCTpaHEHUE B MpuUpoje, PU3NUecCKue U XUMUYecKue cBoicTBa. Ancopobuus. Kpyrosopor yriepona B mpupoae. Okcuabl yriepona, ux
(Gu3nyeckne M XUMHUYECKHE CBOICTBA, AECHCTBUE HA >KUBBIE OPraHM3MBbI, MOJIyY€HHE U IPUMEHEHHE. DKOJOTMYECKHE MpOOJIEMBl, CBA3aHHBIE C OKCHIOM
yraeponaa (IV), runoresa ria006anpHOrO MOTEIUICHUST KIIMMAaTa, NApHUKOBBINA 3 (eKT. YroabHas KUCI0Ta U €€ COoNu, UX (pu3nyeckre M XMMHYECKUE CBOWCTBA,
nojay4yeHue M npuMmeHeHue. KauecTBeHHas peakius Ha KapOoHaT-uoHbl. Mcnosb3oBanue kapOOHATOB B OBITY, MEAMIMHE, NPOMBIIIJIEHHOCTH M CEJIbCKOM
XO35UCTBE.



[TepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH, 3TaH, 3TWIEH, alleTUJICH, 3TaHOJI, IJIMIEPUH, YKCyCHas
kucinoTa). [IpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB (Yroiib, IPUPOIHBIN ra3, He(Th), MPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb B OBITY U MPOMBIIIICHHOCTH.
[TonsiTe 0 OGMONOrMYECKH Ba)KHBIX BELIECTBAX: KHpaxX, OeJKax, yrieBoJax — U MX POJIM B JKU3HHM 4YelloBeKa. MarepualbHOE €AMHCTBO OPraHUYEeCKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usznueckue 1 XMMUYECKHE CBOWCTBA, MoyiyueHue U npumeHeHue. CoenvHeHus kpeMHusi B npupoje. Obuiue mpenctaBieHuss 00 OKCUIe
kpemuus (IV) u kpemuueBoit kucinote. CUIMKAThI, UX HCIIOJIB30BAaHUE B OBITY, B IPOMBIIIICHHOCTH. Ba)XHeWIIHEe CTPOUTEIbHBIE MaTEPUAIIbl: KEpaMHKa, CTEKIIO,
LEMEHT, OeTOH, kene300eToH. [Ipoliembl 6e30MacHOr0 UCTOIb30BAHMS CTPOUTEIBHBIX MATEPHAIIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenn.

U3y4eHue 00paslioB HEOPraHMUYECKHUX BEUIECTB, CBOMCTB COISIHON KHCIIOTHI, IPOBEJCHIE KAUECTBEHHBIX PEaKIMii Ha XJIOPU/I-UOHBI U HA0JII0/IeHUE TPU3HAKOB
UX MPOTEKaHMs, OMBITHI, OTPaKaoUIe (PU3MUECKUE M XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHUI (BO3MOKHO HCIOJIH30BAHHE BHUIEOMATEPUAIIOB),
O3HAKOMJIEHHE C 00pasliaMu XJIOPUIOB (TaJOreHUI0B), O3HAKOMJICHHE C 00pa3laMu cepbl U €€ COeTUHEHUSIMH (BO3MOXKHO HCIIOIb30BaHUE BUJIEOMATEPUATIOB),
HaOJIIO/IeHUE Tpoliecca OOYTIIMBaHMS caxapa I0J] JeHCTBUEM KOHIICHTPHUPOBAHHOW CEPHOM KHCIOTHI, M3YUCHHEC XMMHUYCCKUX CBONCTB pa30aBICHHOW CEpHOM
KHUCJIOTHI, MPOBEICHUE KaueCTBEHHOW peakluu Ha cylib(ar-uoH U HaOIoJeHue MpHU3HaKa e€ MPOTeKaHus, 03HAKOMIICHHE ¢ (DU3UYECKHMMH CBOWCTBAMHU a30Ta,
docthopa m mx coeauHEeHHM (BO3MOXHO HCIIOJNIB30BAaHHE BHICOMATEpHAIIOB), OOpa3laMu a30THBIX M (POCHOpHBIX ynoOpeHuH, IMoiydeHue, coOMpaHwue,
pacro3HaBaHUE U W3YYEHHE CBONCTB aMMHaKa, IMPOBEACHHE KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3yUYCHHUE MPU3HAKOB UX MPOTEKAHMUS,
B3aMMO/ICCTBUE KOHIICHTPUPOBAHHOM a30THOM KMCIIOTHI C MEJIbI0 (BO3MOXKHO MCIIOJB30BAaHUE BUICOMATEPHUAITIOB), N3YyUEHUE MOJIEJICH KPUCTATUIMYECKUX PEIIETOK
anmMasa, rpaduTta, QpyuiepeHa, 03HaKOMIIEHHUE C ITPOLIECCOM aJICOPOIIMHN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM M yCTPOWCTBOM ITPOTUBOTa3a, MOTyYCHHE,
coOupaHue, pacro3HaBaHUE U U3YUYCHHE CBOWCTB YIIIEKHUCIIOTO ra3a, MPOBeIeHHE KaueCTBeHHBIX PEaKINii Ha KapOOHAT M CUJIMKAT-HOHBI U N3yYEeHUE TPU3HAKOB
UX NPOTEKaHMsI, O3HAKOMJIEHHE C MPOLYKIUEH CHIMKATHON MPOMBIIUIEHHOCTH, PELIEHNE YKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxHelne HeMeTalibl U UX
COETUHEHUS.

MeTtaJuIbl M MX COeIMHECHHUS

OO0mmas xapakTepucTUKa XMMHUYECKHX 3JIEMEHTOB — METAJJIOB HAa OCHOBAaHMHU UX NoJjiokeHus B llepmonnueckoil cucreMe XMMHUYECKHX 31eMeHTOB [l
U. MenneneeBa u ctpoeHuss atoMoB. CTpoeHHMe MeTauloB. MeTainnueckasl CBA3b M METAIIMYECKAs KPUCTAJUIMUYECKAs pelI€TKa. JIEKTPOXUMHMUYECKUN psif
HanpspKeHUN MeTayuioB. Pu3nyeckue U XUMUYeckue cBoiicTBa MetaioB. OOmue crnocoObl nmoxydeHus: MeTauioB. [loHaTHEe 0 KOPPO3UM METalIOB, OCHOBHbIE
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBbl (CTajb, YyT'yH, JIOPATIOMUHMNA, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[I{erounble MeTaNIBL: TIOJIOKEHUE B [leproanueckoi cucreme xumudeckux nemeHToB J1. M. MenaeneeBa, CTpoeHHE UX aTOMOB, HaXOXKIEHUE B IPUPOJIE.
dusnyeckue U XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). Okcuapl U TUAPOKCHUIBl HATpus M Kanus. lIpuMeHeHue IenouHbIX METalioB U UX
COCTUHEHUN.

[IlenoyHO3€MeENbHBIE METANIBl MarHuil U KanpLuil: nojoxenue B [lepuonmdeckoii cucteme xumuueckux aneMeHToB [[. M. MeHneneeBa, cTpoeHue HMX
aTOMOB, HaxokJieHue B mnpupoje. dusnueckre U XMMHUYECKHE CBOMCTBA MarHus M Kaiblivsd. BaxHeilmne coenuHeHUs KanbLUs (OKCHI, THAPOKCHI, COJIH).
JXKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHEHMS.

AmomuHui: mosoxenue B [lepuonnueckoit cucreme xumudeckux anemeHToB J[. Y. Menneneesa, ctpoenre aroma, HaxoxkaeHue B mpupoje. dusndeckue u
XMUMHUYECKHE CBOMCTBA aOMUHMS. AM(OTEpHbIE CBOMCTBA OKCUIA U THAPOKCHIA ATFOMUHHUSL.

Keneso: nonoxenne B Ileprnoanueckoi cucreMe xumuueckux snemeHToB Jl. M. MenpeneeBa, ctpoeHue atoma, HaxOXAeHUE B npupone. Prusndeckue u
XUMHUYECKHE CBOMCTBA xene3a. Okcuabl, ruapokcuibl v comu xxenesa (II) u sxenesa (II1), ux coctas, CBOMCTBA U MOJIyYSHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ 00pa3liaMu METAJUIOB U CIUIABOB, UX (DU3MYECKHMHU CBOMCTBAMH, U3yUCHHE PE3YIbTATOB KOPPO3UH METAIIOB (BO3MOKHO HCIIOJIB30BaHNE
BUJICOMaTEPHUAIIOB), 0COOEHHOCTEN B3aUMOJICHCTBUS OKCHA KalbIHsl U HATPUS C BOJIOM (BO3MOXHO HMCIIOJIb30BAaHUE BHAEOMATEPUAIIOB), UCCIIEIOBAaHNE CBOMCTB
XKECTKOM BOJIBI, IPOIIECCA TOPEHUS JKEJIE3a B KUCIOPOAE (BO3MOXHO MCIIOIb30BaHUE BUIEOMATEPUAIIOB), IPU3HAKOB IIPOTEKAHUS KAUECTBEHHBIX PEAKIMI HA MOHBI:
MarHusi, KaJblvsl, AIFOMUHUS, IMHKA, sxkene3a (I1) u xenesa (I11), mexu (I1), HabmroneHne u onMcanne MPOIECCOB OKPAIIMBAHUS MIIAMEHH MOHAMU HATPHS, KAJIHS



U Kaublys (BO3MOXHO MCIIOJB30BaHME BHUAEOMATEPUANIOB), UCCIIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA AIIOMHUHHUS M THIPOKCHJA LIMHKA, pEIlIEeHUEe
AKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BaxkHelne MeTalibl U UX COEIUHEHU.

XuMHs 4 OKpYsKamoIas cpeaa

BemiectBa 1 MaTepualibl B IOBCEAHEBHOM KU3HH YeJIOBEKA. be3omacHoe MCIoNb30BaHNE BEIIECTB M XUMHUECKUX peakuuil B ObITy. IlepBas momors mpu
XMMHUYECKHUX 0KOTaxX U OTPABJICHUSIX.

XHMHYECKOE 3arpsi3HEHUE OKPYXKarollel cpeibl (IIpeienbHast JoIyCcTUMasi KOHLEHTpalus Beniects, Aanee — [1/IK). Posib xumMuu B pelieHu# 3K0I0rMUeCcKux
npo0Jem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3loB MaTepHaIOB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHATIBI).

Mesicnpedmemmuuie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3EH MPU U3YUEHUU XUMHHU B 9 KJlacce OCYILECTBIIETCS Yepe3 UCI0JIb30BaHNE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATHUH,
TaK U MOHATHU, ABJIIFOLIMXCSI CACTEMHBIMHU JUUISL OTAEIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOT' O LIMKJIA.

OO0we ecTecTBEHHO-HAYYHbIE IOHATHS: HayuyHbIM (DaKT, TMIOTE3a, 3aKOH, TEOPHsl, aHAJIM3, CHUHTE3, KiacCU(UKaAIUs, NEepUOJUYHOCTh, HAOIIOJCHHUE,
HKCIIEPUMEHT, MOACTHPOBAHNE, H3MEPEHHE, MOJIETIh, SIBJICHHUE, ITAPHUKOBBIN 3()()EKT, TEXHOIOTHsI, MATEPUAIIBI.

®usnka: marepus, aToOM, JJIEKTPOH, IPOTOH, HEHUTPOH, MOH, HYKJIMJ, W30TOIbI, PaJUOAaKTHUBHOCTb, MOJIEKYJa, JJEKTPUUECKUN 3apsl, IPOBOJHHUKHU,
HOJYTIPOBOIHUKH, TUDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00OBEM, arperarHoe COCTOSHUE BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIUTHYECKAS
pewérka, CruiaBbl, GU3NYECKUE BEIMUMHBI, €AMHULBI U3MEPEHUS, KOCMHUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CONHIIE.

Buonorus: ¢porocuntes, npixanue, onochepa, IKOCUCTEMa, MUHEPATIbHBIC YA0OPEHHSI, MUKPOAIIEMEHTBI, MAKPOIJIEMEHTHI, MMTAaTEeIILHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE TIOPO/bI, T0JIE3HBIE UCKOTIaeMble, TOIITUBO, BOJIHBIE PECYPCHI.
INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBLIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

.HH‘IHOCTHI)I@ pC3YJ'II)TaTI)I OCBOCHUA HpOFpaMMBI OCHOBHOTI'O O6HIGFO O6p2130BaHI/I5[ JOCTHUTAKOTCA B XOJIEC O6y‘~IeHI/I$I XUMHUU B CIWHCTBEC y‘~Ie6HOI>i n
BOCIIUTATEIBHOM JCITEIPHOCTH B COOTBETCTBHH C TPAIUITMOHHBIMU POCCHICKMMHU COIMOKYJIbTYPHBIMH M JTyXOBHO-HPaBCTBCHHBIMH IICHHOCTSIMH, TIPUHSTHIMH B
00I1IeCTBE MPaBHJIAMH ¥ HOPMAaMH TIOBEJCHUS U CITOCOOCTBYIOT MPOIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS U COITHATU3AIIMH 00YYaFOIIHXCS.

JIMYHOCTHBIE PE3yJILTAThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM MO3UTHBHBIX IEHHOCTHBIX OPUEHTALMN M PACIIMPCHHE
OIIBITA JEATETHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOr0 BOCIIUTAHUSA

IICHHOCTHOI'O OTHOUICHUS K OTe‘-IeCTBeHHOMy Ky.]'II)TypHOMy, I/ICTOpI/I‘-IeCKOMy nu Hay‘—IHOMy HacJICeIn0, IOHUMaHUA 3HAYCHUA XI/IMI/I‘IGCKOI\/'I HaYKI/I B JKXU3HU
COBPEMEHHOTO O0IIEeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON HMH(OpMAIHE O MEePEIOBBIX IOCTHIKEHHUSIX M OTKPBITHUSIX MHUPOBOM M OTCUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPECTaBICHHS O COIMATIbHBIX HOPMaxX M MPaBHIaX MEKIUYHOCTHBIX OTHOIICHHH B KOJUICKTHBE, KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIECTBCHHO
MOJIC3HOH, Y4eOHOUCCIIeIOBATELCKON, TBOPUESCKOM M IPYTUX BUAAX JCSITEILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM JESTENbHOCTH MPHU BHITIOTHEHUH
y4eOHBIX, TO3HABATEIBHBIX 33/1a4, BBIMOJIHEHUH XUMHUECKUX KCIIEPUMEHTOB, CO3/IaHUH YUCOHBIX IIPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHHIO M B3aHMOIIOMOIIIH
B Hpouecce 3TOI>'I yqe6H0171 ACATCIIBbHOCTH, TOTOBHOCTH OILICHUBATDH CBOé IIOBCACHUC U HOCTYHKI/I CBOHUX TOBapI/IH_IeI\/’I C IMO3UlInn HpaBCTBCHHBIX n HpaBOBBIX HOpM C
y4€TOM OCO3HAHHUS MOCIIEACTBHIA MTOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS



MHPOBO33PEHYECKHE MPEICTABICHHS O BEIIECTBE W XMMHUYCCKOW PEaKIliK, COOTBETCTBYIONIME COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIOIINE
OCHOBY JIs1 IMOHUMaHHA CYIHIHOCTHU HaquOﬁ KapTUHBI MHUpa, NPCACTABJICHUS 06 OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHA MPUPOJbI, B3AUMOCBA3AX YCIIOBCKA C
IPUPOHON CPEIOii, O POJIM XMMHUH B TIO3HAHUHU STHX 3aKOHOMEPHOCTEIA;

IMMO3HAaBAaTCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA IMOJIYUYCHHUC HOBBIX 3HAHUU 110 XHUMHH, HeO6XOI[I/IMBIe JJIS OG’BﬂCHeHHﬂ Ha6HIOZ[aeMBIX IMpOLCCCOB U ﬂBHeHHﬁ,
[I03HABATEIbHON, WH()OPMAIIMOHHON M YHTATEIBCKOW KYyJIBTYPHI, B TOM YHCIC HABBIKOB CaMOCTOSITEILHOM pabOThl C y4eOHBIMH TEKCTaMH, CIIPaBOYHOMN
JUTEPATYPO, JOCTYITHBIMU TEXHUYCCKIUMH CPEICTBAMU MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEPEC K 00YUYEHHUIO U MMO3HAHUIO, JTF0003HATEILHOCTh, TOTOBHOCTD M CIIOCOOHOCTH K CaMOOOPa30BaHMIO, TPOEKTHOM U MCCIIEI0BATEILCKOM AeATETbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPABIEHHOCTH U YPOBHS O0yUYEHUS B JabHEHIIIEM;

4) popMHUpOBaHHS KYJIbTYPHI 310POBbI:

OCO3HAaHHWE IEHHOCTH >XM3HH, OTBETCTBEHHOTO OTHOIICHHs K CBOEMY 3I0POBBIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 >KU3HH, OCO3HAHHE IMOCIIEIACTBHI |
HETIPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJEHUS alKorojs, HAPKOTHKOB, KypeHHs), HEOOXOMAUMOCTH COOJIIOJEHHS TPaBuUil OE30MACHOCTH NMPH OOpameHduH C
XUMHWYCCKNMHU BCIICCTBAMU B 6I)ITy n peaﬂBHOﬁ KHN3HU,

5) Tpy10BOro BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYECHHUIO MPOdEccHii u Tpya pa3IudHOro poja, yBaKECHHE K TPYLY U pe3yJibTaTaM TPYAOBOH JEATEILHOCTH, B TOM YHCIIE HA
OCHOBE NMPHUMEHECHHUS TPEIMETHBIX 3HAHMH MO XUMHH, OCO3HAHHBIM BBIOOP WHIMBHIYaIbHON TPAEKTOPHMH HPOJOJLKEHHsS 00pa3oBaHUsA C YUETOM JTMYHOCTHBIX
MHTEPECOB M CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIENIHON MpOo()eCCHOHAIBHON AEATEIEHOCTH M PAa3BUTHA HEOOXOAMMBIX
YMEHHUH, TOTOBHOCTb aJIAlITUPOBATHCS B TIPO(ECCHOHAIBHOM CPeJIE;

6) IKOJIOrHYECKOT0 BOCITUTAHMS:

9KOJIOTHYECKH 11e1eC000pa3Hoe OTHOIIECHHE K MPUPO/IE KaK MCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€ CyIIEeCTBOBAHMS, TOHMMAaHHE IIEHHOCTH 3710 POBOTO M
6e3omacHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UUECKOMY U TICHXHYECKOMY 30POBBIO, OCO3HAHUE IIEHHOCTH COOJIFOICHUS TPABHUIT
0€30MMacHOro MOBEICHHUS MPH PabOTE C BEIIECTBAMHU, a TAKIKE B CUTYallUsIX, YTPOKAIOIINX 3[0POBBIO U )KU3HH JIFOICH;

CIIOCOOHOCTH MNPUMCHATH 3HAHWS, ITOJTy4aCMbIC ITPU U3YUYCHUU XUMUU, 1JIA PCIICHUA 3a/ia4, CBA3aHHBIX C 0pr}1<a}01116171 HpHpOI[HOfI CpeI[OI\/'I, JJ1s1 ITIOBBIIIICHU S
YPOBHSI SKOJOTMYECKOW KYJIBTYphl, OCO3HaHHs TJIOOATBHOIO XapaKTepa HSKOJOTMYCCKHX TMPOOJEM M TMyTeld WX PEHICHHs MOCPEICTBOM METOMOB XHMUH,
OKOJIOTMYCCKOTO MBIIIJICHUA, YMCHHA PYKOBOACTBOBATHCA UM B HO3HaBaTeJ'IBHOI7[, KOMMYHI/IKaTI/IBHOI\/JI n COHHaHBHOfI IIpaKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocTtaBe MeTanpeIMeTHBIX pe3yIbTaTOB BBLACISAIOT 3HAUUMBIE 17151 (YOPMUPOBAHUS MUPOBO33pEHHS OOIIeHAYYHbIE TOHATHUS (3aKOH, TEOpUsl, IPUHIIUI, THIIOTE3a,
¢axT, cuctema, IpoLecc, IKCIEPUMEHT U APYTOe.), KOTOPBIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX ITPeIMETaxX 1 MO3BOJIAIOT HA OCHOBE 3HAHUI U3 3TUX
npeaMeToB (pOopMUPOBATH MPEACTaBICHUE O LIEJIOCTHON HAYYHOM KapTHHE MMpa, U YHUBEpCaIbHbIe yueOHbIe AEWCTBUS (IT03HABAaTEIbHbIE, KOMMYHUKATUBHBIE,
perysITUBHBIE), KOTOpPbIe 0OecreynBaoT (OPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHHUIO YUEOHO 1eTeIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBePCcaJIbHbIE YUeOHbIe el CTBUS

Ba3oBble Jlornyeckne AeicTBUSA:

YMGHI/ISI HCIIOJIB30BAThH HpI/IéMLI JIOTUYCCKOT'O MBIIIJICHUS HpI/I OCBOCHHUU 3HaHPII>'II paCKpI:IBaTB CMBICJI XUMHNUYCCKUX HOH}ITI/II\/'I (BBI,Z[GJ'DITB ux xapaKTeprle
MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C IPYTHUMH IMOHATHUSIMH ), UCIIOJIH30BATh TTOHATHUS JJII OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SBJICHHUM, BRIOUPATh OCHOBAHUS U
KpI/ITCpI/II/I JUUIA KHaCCI/I(bI/IKaLII/II/I XUMHUYCCKUX BCIIICCTB U XUMHNUCCKUX peaKHI/IfI, yCTaHaBJII/IBaTB HpI/I‘-II/IHHO-CJIeILCTBeHHLIC CBsI3U MC)KI[y OGBGKTaMI/I I/ISy‘-ICHI/IH,
CTPOUTH JIOTUUECKHE PACCYKICHUsI (MHIYKTUBHBIC, I TYKTHUBHBIC, 10 aHAJIOTHH), IeJIaTh BEIBOBI U 3aKITFOYCHUS;



yMEHHE NPHUMEHSATh B IMpOLecCce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMEeTHbIE), CUMBOJIIMYECKHE (3HAKOBBIE) MOJENH, UCIOIb3yEeMbIE B XMUMUH,
peoOpa3oBEIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUHU MOJICIbHBIC TPEICTABICHUS — XUMHUYECKH 3HAK (CHMBOJ DJIEMEHTA), XUMUYecKast popMyJia U ypaBHEHUE
XUMHUYECKON peakIMK — MPU PEelIeHUH Y4eOHO-TI03HaBaTeIbHBIX 3aa4, C Y4ETOM 3TUX MOJENIbHBIX MTPEICTABICHHUH BBIBISATh U XapaKTEPU30BaTh CYIIECTBEHHbBIE
IMPU3HAKHU HU3Yy4YaCMbIX 00BEKTOB — XUMHYECKUX BCIICCTB N XUMHNYCCKUX peaKHI/Iﬁ, BBIABJIATH OGH.II/IG 3aKOHOMCPHOCTH, NMPHUYMHHO-CICACTBCHHBIC CBA3U U
MPOTUBOPEYMS B U3yUAEMBIX MPOIECCAX U SIBICHUSX.

ba3oBble uccienoBare/ibCKue 1eiCTBUS:

YMEHHE UCIIOJIb30BaTh MOCTABJIEHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA ITO3HAHUS, @ TAK)KE B KAUECTBE OCHOBBI /17151 JOPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE
IMMPaBUJIBHOCTU BBICKA3bIBACMbBIX Cy)KI[GHPIﬁ;

NpPUOOpPETEHUE OIbITa [0 TUIAHWPOBAHMIO, OPraHU3allMd M IPOBEACHUI0 YYCHHMUECKHX OHKCIEPUMEHTOB, yYMEHHEe HaOIoJgaTh 3a XOAOM Ipolecca,
CaMOCTOSITEIILHO IPOTHO3UPOBATH €T0 Pe3ybTaT, HopMyIHpOBaTH 000OIIEHNUS U BEIBOIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMS, COCTABIISATh OTUET
0 MPOJIeTaHHOH padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHHE BHIOMpATh, aHAJTM3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB U (OPM MPECTABICHUS, MOTYYaeMyI0 U3 Pa3HbIX HCTOYHUKOB
(HayJHO-TIOITyJISIpHAsT JTUTEpaTypa XUMHUYECKOTO COAEp)KaHWs, CHpPaBOYHBIC IMOCOOWs, pecypchbl WHTepHeTa), KPUTUYECKH OLEHHBATH MPOTUBOPEUYMBYIO U
HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMCHUEC NPUMCHATH PA3JIMUYHBIC MCTOABI M 3aIIPOCHI IPU ITOHUCKEC U 0T60p€ I/IH(I)OpMaIII/II/I U COOTBCTCTBYIOIIMX HAHHBIX, H€O6XOIII/IMI)IX JJIs1 BBITIOJIHCH UA
y4eOHBIX M MO3HABATEIbHBIX 33/1a4 ONpPeNeIEHHOrO TUIA, MPHOOPETEHHE OIbITa B 0OJACTH HUCIIOJIB30BaHUS MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
OBJIaJICHUC KyanypOfI AKTUBHOI'O HCIIOJB30BaHUA Pa3JINYHBIX ITOMCKOBBIX CHUCTEM, CaMOCTOSATCIBHO BI)I6I/IpaTI) OINITUMAJIBHYIO (1)0pMy MMpEaACTaBJICH U
uH(pOpMaIIMK U WIUTIOCTPUPOBATH pPelllaeMble 33/1a4l HECTIOKHBIMU CXeMaMH, JuarpaMMaMu, IpyruMu popmMaMu rpa@uky 1 UX KOMOMHAIIUSAMU;

YMCHHUEC UCITIOJIB30BATh U aHAJIMU3UPOBATH B ITPOLICCCC y‘-Ie6HOI71 n I/ICCJ'ICZ[OBZlTGJ'II;CKOfI ACATCIIBHOCTH I/IH(i)OpMaHI/IIO O BJIMSIHHUU NPOMBIIIIJIICHHOCTHU, CECJILCKOT'O
X0351CTBa U TPAHCIIOPTA HAa COCTOSIHUE OKPYXKAIOLIEH TPUPOTHOM Cpebl.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbI€e 1€ CTBUS:

YMEHHS 33/1aBaTh BOMPOCHI (B XO/€ qUaiora U (Wiu) TUCKYCCHH) MO CYIIECTBY 0OCYXaAaeMoi TeMbl, (OpMYyITUPOBaTh CBOM MPEATIOKEHUSI OTHOCUTENHHO
BBITIOJTHCHU A HpeI[JIO)I(eHHOﬁ 3aa4du,;

YMEHHS MPEICTaBIATh MOJYYCHHBIE Pe3yJbTaThl MO3HABATENFHOU ACSITENTFHOCTH B YCTHBIX M MUCHMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUI0 Pe3yIbTaToOB
BBITIOJTHEHHS] XUMHUECKOTO SKCIIEPUMEHTA (JTA00paTOPHOTO OMBITA, TA00OPATOPHON PabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIECTB, yI€OHOTO MTPOCKTA);

YMEHHS Y4eOHOTO COTPYAHMUYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HABATENHHON U UCCIIEOBATEIBCKOMN JEATEIHHOCTH MPHU PEIICHUH BO3HUKAIOIINX
npoOJjieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUN (0OCYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbD», KOOPAUHAITUS COBMECTHBIX
NENCTBUI, ONpe/ieNieHne KPUTEpHEB M0 OI[CHKE KaueCTBa BHITIOIHEHHOW paboThl U ApyTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1elicCTBUS:

YMEHHE CaMOCTOSTEIIBHO OINPEICIIATh [ETU IeATEIbHOCTH, IIAHUPOBAaTh, OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeIbHOCTh, BRIOMpATh Hanbonee 3 (HeKTHBHBIE CIIOCOOBI pelIeHHs YYEOHBIX M TO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIHLHO COCTABIISITh WM KOPPEKTHPOBATH
MIPEUIOKEHHBIN aJITOPUTM JCHCTBHI TIPU BBITTOJTHEHUH 3aJaHUH ¢ YIETOM MOJTyUICHUST HOBBIX 3HAHHI 00 M3y4aeMbIX 00bEKTaX — BEIIECTBAX U PCAKIUAX, OIICHUBATH
COOTBETCTBUE MOTYYCHHOTO Pe3yJibTaTa 3asBJICHHON €)M, YMEHUE UCTIONh30BaTh M aHATM3UPOBATH KOHTEKCTHI, TIPe/yIaracMbie B yCIIOBUH 33 IaHUN.



INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeIMeTHBIX pe3yIbTaTOB IO OCBOCHUIO 0053aTEIILHOTO COJICPKAHUS, YCTAHOBJICHHOTO JaHHOU (eiepaabHOi paboyeil mporpaMMoi, BEIIEISIOT:
OCBOEHHBIE 00Y4alOIIMMUCS HAay4YHbIC 3HAHUS, YMEHHsI U CIOCOOBbI NeHCTBUi, creruduieckre Uid IpeaMeTHOW o0nacTu «XUMHUA», BUIBI JESITEIbHOCTU T10
MOJYYCHHIO HOBOTO 3HAHMUSA, €T0 WHTEPIPETAINH, TPEOOPA30BAHHUIO U IPUMEHEHHUIO B PA3ITUYHBIX YYEOHBIX U HOBBIX CHTYalUsX.

K kon1y o0yuyenus B 8 kiiacce mpeIMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD y 00YUaIOIMIUXCSI YMEHUN:

e  PACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX IMOHITUH: aTOM, MOJICKYJIa, XAMHUUECKUH DJIEMEHT, TPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECH (O THOPOIHAS
U HEOJHOPOIHAs), BAIEHTHOCTh, OTHOCUTENbHAs aTOMHAs M MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIIECTBAa, MOJb, MOJIIpHAs Macca, MaccoBas JO0Jis
XHUMHYECKOT0 3JICMEHTA B COSIMHEHHUH, MOJIIPHBIN 00BEM, OKCHJI, KUCIIOTA, OCHOBAHHE, COJIb, AJICKTPOOTPUIIATEIILHOCTD, CTEIIEHh OKHCIICHUS, XUMUYECKast
peaxiysi, KiIaccu(uKays peakuid: peakiui COCIUHEHHUS, PEaKIMK Pas3JIOKECHHS, PEaKUi 3aMEIIeHUs, Peakni OOMEHa, 9K30- M HHIOTEPMHUYECKHE
peakiuu, TeIioBoM 3PQeKT peakiuu, sapo aroma, JIEKTPOHHBIA CJIOH aroma, aTOMHas OpOWTallb, PAIUyC aToMa, XUMHUYECKas CBs3b, MOJIIPHAS U
HETIOJISIpHAst KOBAJICHTHAs! CBSA3b, MOHHAS CBSI3b, HOH, KATHOH, aHUOH, PaCTBOP, MAacCOBAs JI0JIs BellecTBa (IIPOIEHTHAS KOHLIEHTPAIHs) B PacTBOPE;

e  WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MMOHITUN M MPUMEHSTH 3TH MOHSTHUS TIPU OMUCAHUU BEILIECTB M UX MPEBPAILCHUIA,

e  HCHOJH30BATH XUMUYECKYIO CHMBOJIMKY JUIsI COCTABJICHHUS ()OPMYIT BEUIECTB U YPABHEHUH XUMHUECKUX PEAKIINH;

e OINpENENATh BaJCHTHOCTh aTOMOB AJICMEHTOB B OMHAPHBIX COCIMHCHUSX, CTCIICHb OKHCJICHUS JJIEMCHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAICKHOCTD
BEIIECTB K OMpPEIeIEHHOMY KIIacCy COeMHEHHH 1o (hopMyliaM, BUI XUMHUYECKON CBSI3U (KOBAJICHTHAsI U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

e packpeiBaTh cMbich Ilepuoguueckoro 3akona /[. V. MenaeneeBa: 1eMOHCTpUpPOBaTh MOHUMAaHHE NEPUOJUYECKOM 3aBHCUMOCTH CBONCTB XUMHUYECKUX
AJIEMEHTOB OT WX TMOJIOKEHUs B [lepruoanaeckoil cucteme, 3aKOHOB COXPAaHEHUSI MacChl BENIECTB, MTOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHHUS,
3aKoHa ABOrajpo;

e OINMCHIBATH W XapaKTepHU30BaTh TabamuHyro Gopmy [lepronndeckoil cMCTEMbl XUMHUYECKUX DJIEMEHTOB: Pa3liMyaTh MOHATHS «TJaBHas moarpymnmna (A-
rpynmna)» u «mnodounas noarpynna (b-rpymnmna)», manbie 1 00JblIME IEPUO/IBI, COOTHOCUTh 0003HAaUEHUs, KOTOpbIe UMeroTcs B Tabnuie «Ilepuoanueckas
cucreMa XuMuueckux sneMeHToB J[. 1. MenneneeBay» ¢ YMCIOBBIMU XapaKTEePUCTHKAMU CTPOCHHUSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsi spa,
o0I111ee YnCIIo 3JIEKTPOHOB U pacIipeieIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

e KIaccu(UIIMPOBATh XUMHUECKUE DIIEMEHTHI, HEOPTaHNYECKHE BEIIECTBA, XUMUYECKHE PEaKInH (TI0 YHCITY W COCTaBy YYacCTBYIOIINX B PEAKIINU BEIIECTB,
10 TeTIOBOMY 3 PeKTy);

e XapaKkTepu30BaTh (ONMHCHIBATH) OOINME XMMHUYECKHE CBOMCTBAa BEUIECTB PA3IMYHBIX KIIACCOB, IMOJTBEPXKAAs ONHMCAHUE TPUMEpPAMH MOJEKYISIPHBIX
YPaBHEHH COOTBETCTBYIOIUX XUMUYECKHX PEaKIHii;

e TIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KQ4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKHAX TPEBPALICHUN B PAa3TUIHBIX
YCIIOBUSX;

e BBIYUCIISATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO W MOJISIPHYFO MAcChI BEIIECTB, MAaCCOBYIO JIOJTFO XUMHUYECKOTO DIIEMEHTA TI0 (JOPMYIIe COSIMHEHUS, MACCOBYIO
JIOJTIO BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI M0 YPABHEHUIO XUMUYECKOM peaKInu;

e TPHUMEHSTh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON MEATEIILHOCTH — aHalW3 W CHUHTE3, CPaBHEHHE, OOOOIIEHHE, CHCTEeMAaTH3aIMio, KJIACCH(HKAINIO,
BBISIBJICHHE TMPUYUHHO-CIICACTBEHHBIX CBSI3€H — JJISI M3YYEHHUS CBOMCTB BELIECTB U XUMHUECKUX pPEaKIUil, €CTECTBEHHO-HAyYHbIE METObI MMO3HAHUS —
HaOJII0ZICHUE, U3MEPEHUE, MOJICTTUPOBAHHUE, SKCIIEPUMEHT (peabHbIN M MBICJICHHBIN );

e  CJIEZIOBATh IPABUJIAM ITOJIb30BAHM XUMHUUECKOM OCY 10 1 J1aOOpaTOpHBIM 000pYTOBAHHEM, a TAKXKE MPaBUIIaM 00OpaIlleHHs ¢ BEIECTBAMHU B COOTBETCTBUU
C MHCTPYKIHUSMU IO BBITOJHEHHIO JIAOOPATOPHBIX XUMHYECKUX OMBITOB TI0 MOJYYSHHIO M COOMPAHHIO Ta3000pa3HbIX BEHIECTB (BOJIOPO/IA U KHCIOPOAa),



MPUTOTOBJICHUIO PACTBOPOB C OMpeNeIEHHON MAacCOBOM J0jei pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB MIETOUEH M KUCIIOT C MMOMOIIBIO0 HHANKATOPOB (JTakmMyc, heHondTaaernH, MeTUIIOPAHK U IPYTHUE).

K konmy o0yuenus B 9 kijiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUNA:
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TOHATUA: XUMUYECKUM 3JIEMEHT, aToM, MOJEKyja, UOH, KaTHOH, aHHOH, MPOCTOE BEIECTBO, CIIOKHOE
BEIIECTBO, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHCICHHS, XUMUYeCcKasi peakius, XUMU4YecKasi CBsA3b, TeIIOBOU 3(h(PeKT peakiuu, MoJb,
MOJIIPHBIA 00BEM, PacTBOP, IEKTPOIUTHI, HEAICKTPOIUTHI, JIEKTPOIUTHUYECKAsT TUCCOIMAINS, PEAKIIMM MOHHOTO OOMEHa, KaTallu3aTop, XUMHUYIECKOe
paBHOBecue, OOpaTHUMble W HEOOpaTUMbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKIUU, OKHCIUTENIb, BOCCTAHOBUTENb, OKHUCICHHE W
BOCCTAHOBJICHHE, aJUIOTPOIUs, aM()OTEPHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJUITMYECKAas), KPUCTAILUIUYECKas PEmETKa, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON PEaKIINH, MpeieibHo gomycTuMas konieHnTpauus [1J1K BemecTsa;

WJUTIOCTPUPOBATH B3AUMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHSITHI U MPUMEHSITh 3TU MMOHSATHS IIPU ONIMCAHUH BEIIECTB M X MPEBPAIICHUI;

UCIIOJIb30BaTh XUMHUUYECKYIO0 CHMBOJIUKY JJIsl COCTaBICHUs (POPMYJ BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUi;

OTPENIEATh BaJECHTHOCTh M CTEIEHb OKHUCICHHS XHMHUYECKHUX DJEMEHTOB B COCIMHEHHSX Pa3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpenenéHHOMY KJlaccy COeIMHEHHH 1o (Gopmysam, BUJ XUMUYECKOW CBA3HM (KOBaJEHTHAs, MOHHAs, METAJUIMUECKas) B HEOPTaHUYECKUX COETUHECHUSIX,
3apsi HOHA 110 XUMUYIECKOU (hopMyJie, XapaKTep Cpeiibl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX COSTUHEHHM, THIT KPUCTATMISCKON PEeIETKH KOHKPETHOTO
BEIIIECTBA,

packpsiBath cMbich [leproamdeckoro 3akona JI. . MeneneeBa v IEMOHCTPUPOBAThH €r0 IOHUMAaHUE: OIUCHIBATh M XapaKTepU30BaTh TAOIUIHYIO (hopMy
[Tepuoanyueckoit CUCTEMbl XUMUYECKUX SJIEMEHTOB: pa3inyaTh MOHITHS «TJIaBHAs MOArpyIa (A-rpymnmna)» u «mobouyHas noarpynna (b-rpynmna)», maneie
1 OOJbIIKME MEPUOIbl, COOTHOCUTh 0003HAUYEHHS, KOTOPbIE UMEIOTCS B MEPUOJIMYECKON TAOJIMIIE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB W 3apsii sapa, oOIIee YHCIO SJIEKTPOHOB M pacmlpeselieHne MX MO 3JIEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COSAMHEHUN B TIpejiesiaX MaJIbIX MEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOSHUS UX aTOMOB;
KJIACCU(UITUPOBATH XUMHUECKHE SJIEMEHTHI, HEOPTAaHUYECKUE BEIECTBA, XMMUUYECKUE PEaKIuu (TI0 YUCIYy U COCTaBY YYAaCTBYIOIIUX B PEAKIIUH BEIIECTB,
10 TeTI0BOMY 3P EeKTy, IO U3MEHEHUIO CTETICHEH OKUCIICHHUSI XUMHYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U crenu(ruecKkue XUMUYECKHUE CBOMCTBA MPOCTHIX M CIOYKHBIX BEIIECTB, MOATBEPKIas ONMUCAHHE MpUMEpaMHu
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUA;

COCTaBIISITh YPABHEHUS DJIEKTPOIUTUICCKON JUCCOIMAIUN KUCIIOT, MIEI0Ye U COJIel, TIOJHBIC U COKpAlIEHHBIE YPAaBHEHUS PEaKINii HOHHOTO OOMeEHa,
ypaBHEHUS PEAKIINA, MOATBEPKIAIOIINX CYIIECTBOBAaHUE TEHETUUECKON CBSI3U MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;

PacKphIBaTh CYITHOCTh OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIM TTOCPEICTBOM COCTABJICHHUS DJIEKTPOHHOTO OaaHca ATHX PEaKIlHii;

MIPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MIX CTPOCHHMSI, BO3SMOKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUNA B PA3IMYHBIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO OO0 XUMUYECKOTO dJIEMEHTa M0 (popMyJsie COeTMHEHNU S, MaCCOBYIO
JIOJTFO BEMIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI IO YPABHEHHIO XUMHYECKOW peaKInu;

coOroAaTh MpaBuIIa MOJIb30BAHUS XUMHUECKOH MOCY 101 1 TabopaToOpHBIM 000pYyIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIIEHHs C BEIIECTBAMH B COOTBETCTBHH
C MHCTPYKIIMSIMU TI0 BBITTOJTHEHHUIO JIA0OPATOPHBIX XUMHUUYECKHUX OIBITOB IO MOJYUYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U YTJIEKHUCIIOTO
rasa);

IPOBOAMTH PEaKLUU, MOATBEPKIAIONINEe KAaueCTBEHHBIN COCTaB pPa3IMUHBIX BEUIECTB: PACllO3HABATh OMBITHBIM IYyTEM XJIOpUA-, OPOMHI-, HOIMI-,
kapOoHaT-, pocdar-, cuuKar-, cynb}ar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHSI U HOHBI U3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpAaX
HEOPraHUYECKUX BEIECTB;



e TIPUMEHSTH OCHOBHBIC OIEpaIlMi MBICIIMTEILHON JCATEIHPHOCTH — aHAJIW3 M CHHTE3, CpaBHEHUE, 0000IICHIE, CUCTEMATH3AIINIO, BBISIBIICHHE TPUIMHHO-
CJIEICTBEHHBIX CBS3CH — JJISl U3YUYCHHS CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIINI, €CTeCTBEHHO-HAYYHBIE METO/IbI TIO3HAHUS — HAOIIOJICHHE, H3MEPEHUE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN).

TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
Ne HavmeHoBaHUe pa3/ie/ioB M TEM NPOrpPaMMbl ‘ KosinuecTBO 4acoB JsneKTpoHHbIE (IIUPPOBLIE)
n/m Bcero|| KontposabHble || IlpakTuueckue 0GpasoBaTesbHbIe PecypChbl
paboThI paboThI
‘Pas,qen 1. [lepBoHa4Ya/JbHbIe XUMUYECKHE IOHATUSA
1.1 |XuMus — BakHast 06J1aCTb eCTECTBO3HAHUS U 5 2 bubanoreka LIOK
NPaKTHUYECKOU esiTeJIbHOCTH YesI0BeKa https://m.edsoo.ru/7f41837c
1.2 |BewecTBa U XUMHUYECKHE peaKUU 15 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41837c
‘I/ITOI‘O 110 pa3jeny H 20 H
‘Pasnen 2. BaxxHelmue npeACTaBUTE/IM HEOPraHUYECKHX BellleCTB
2.1 ||[Bo3ayx. Kucnopoga. [lonsTrve 06 okcugax 6 bubanoreka LIOK
https://m.edsoo.ru/7f41837c
2.2 ||Bomopog.lloHATHE 0 KMCI0TAX U COJIAX 8 1 bubanoreka LIOK
https://m.edsoo.ru/7f41837c
2.3 ||[Boaa. PacTBopbl. [loHAATHE 06 OCHOBaHUSX 5 1 1 bubanoreka LIOK
https://m.edsoo.ru/7f41837c
2.4 ||OcHOBHBIE KJ1aCCbl HEOPTAHUYECKUX COeJJUHEHUN 11 1 1 bubanoreka LIOK
https://m.edsoo.ru/7f41837c
WToro no paspaeny H 30 H
Paspen 3. [lepuoguyeckuii 3akoH U [llepuoanyeckasi cucreMa XMuMH4eCKUX 31eMeHTOB /l. U. MeHesieeBa. CTpoeHUe aTOMOB.
XuMun4yeckas cBsi3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKIUU
3.1 |llepuoauyeckui 3akoH U [lepuoauyeckas cucreMma 7 Bubaunoreka LIOK
XMMHU4YecKuXx asieMeHTOB /I. U. MeHiesieeBa. CTpoeHue https://m.edsoo.ru/7f41837c
aToMa
3.2 | XuMmuyeckas cBsi3b. OKUCJAUTEABHO- 8 1 bubanoreka LIOK
BOCCTAQHOBUTEJIbHbIE PEAKIIUU https://m.edsoo.ru/7f41837c
HUTtoro no pasaeny 15 Bub6anoTeka LIOK
https://m.edsoo.ru/7f41837c
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Ne HavmeHoBaHUe pa3/iesioB U TeM NPOrpaMMbl KosinuecTBO yacoB JnekTpoHHbIEe (LU POBLIE)
n/m Bcero|| KontposabHble || IlpakTuueckue oGpasoBaTesbHbIe PecypChbl
paboThI paboThI
Pe3epBHOe BpeMd 3 bubaunoTeka [JOK
https://m.edsoo.ru/7f41837c
IOBILEE KOJIMYECTBO YACOB 10 TPOTPAMME | 68 | 4 | 5 I
9 KJIACC
Ne HaumMeHoBaHUe pa3zesioB U TeM NPOrpaMMbl ‘ KosinuecTBo 4yacoB JdsekTpoHHbIEe (LUPPOBLIE)
n/m Bcero| KouTposbHble | IlpakTuyeckue 0bpasoBaTesibHbIe PeCcypChl
paboThI paboThI
‘Pas,qeﬂ 1. BeiecTBO M XMMHU4YeCKHE peaKL U
1.1 |lloBTOpeHuUe U yray6ieHre 3HAHUM OCHOBHBIX 5 1 Bu6auoTteka LIJOK
pasjiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHbIE 3aKOHOMEPHOCTH XMMHYECKHUX PeaKLUU 4 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f41a636
1.3 ||9/n1eKTposrMTHYeCKas Aucconranvsa. XUMUYeCKUe 8 1 1 bubaunoreka LIOK
peaki iy B pacTBOpax https://m.edsoo.ru/7f41a636
‘I/ITOI‘O 110 pa3jeny H 17 H
‘Pasaeﬂ 2. HemeTa/uibl M MX CO€JMHEHHUA
2.1 ||O61as xapaKTepruCTUKa XUMHUYECKHX 3JIEMEHTOB 4 1 Bu6auoTteka LJOK
VIIA-rpynnel. ['asioreHsl https://m.edsoo.ru/7f41a636
2.2 ||O61as XxapaKTepUuCTUKA XUMHUY€ECKHX 3JIEMEHTOB 6 Bu6auoTteka LJOK
VIA-rpynnel. Cepa 1 eé coejJuHeHUS https://m.edsoo.ru/7f41a636
2.3 ||O61as xapaKTepruCTUKA XUMHUYECKUX 3JieMeHTOB VA- | 7 1 Bbub6anoTeka [IOK
rpynnbl. A30T, pochop ¥ UX coeAUHEHUS https://m.edsoo.ru/7f41a636
2.4 ||O61as XxapaKTepUCTUKA XUMHUYECKHX 3JIEMEHTOB 8 1 2 Bu6auoTteka LJOK
[VA-rpynnsl. Yrjiepos v KpeEMHUU U UX COeJUHEHUS https://m.edsoo.ru/7f41a636
‘I/ITOI‘O 110 pasjieny H 25 H
‘Pas,qen 3. MeTaJ//ibl M UX COeJUHEHUA
3.1 ||O6uMe cBOMCTBA METAJIJIOB 4 bu6sunoTteka LJOK
https://m.edsoo.ru/7f41a636
3.2 ||BaxkHe#ue MeTaJlJibl U UX COeJUHEHHUS 16 1 2 bu6sunoTteka LJOK
https://m.edsoo.ru/7f41a636
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Ne HavmeHoBaHUe pa3/iesioB U TeM NPOrpaMMbl ‘ KosinuecTBo yacoB JdnexkTpoHHbIE ([UPPOBLIE)
n/m Bcero|| KouTtposbhbie || IIpakTuyeckue 06pasoBaTe/IbHbIe PecypChbl
paboThI paboThl
‘I/ITOI‘O 110 pa3jeny H 20 “

‘Pas,qen 4. XMMHU4A 4 OKpPY>Kawiaa cpeja

4.1 |BemwecTBa ¥ MaTepuaJibl B }KU3HU YeJIOBEKa 3 bubanoreka LIOK
https://m.edsoo.ru/7f41a636

‘HTOI‘O 10 pasfjeny H

Pe3epBHOe BpeMs 3 Bbub6anoTeka LIOK
https://m.edsoo.ru/7f41a636

IOBILEE KOJIMYECTBO YACOB 10 TPOTPAMME | 68 | 4 [ 7 [

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AkimonepHoe obmectBo «M3natenbcTBo «IIpocBemnieHuey
» Xumus, 9 kimace/ Kysuenora H.E., Turosa .M., I'apa H.H., AkimmonepHoe obmiectBo «M3aarensctBo «IIpocBemnienmer

METOANYECKHUE MATEPHUAJIbI J1JIS1 YYUTEJIA

1. ITporpammel o xumuu aiis 8-11 kiaccos o61meoOpazoBaTenbubix yupexaenuit/ lon pen.H.E.Ky3uenosoii. — M.: Benrana-I"pad, 2007.-128c.
2. Kopomenko A.C., UBanosa P.I"., [loopoTtun JI.}O. Xumus: [unakrnueckue MaTepuaibl:

10-11 xn. =M. : I'ymanwurap.u3n.ueatp BJIAJLOC, 2007. -198 c.

3 Haconosa A.E. Xumus B Tabnunax 8-11 kmacc: cipaBounoe mocodue, M: Ipoda, 2007

4. ranos B.I'. . Xumus B popmynax 8-11 kiace: cipaBounsie Mmatepuainsl M: [Ipoda, 2007

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET
bubnunoreka LIOK
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