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MNOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamMma mo XMMHUHM s OOydaroHmIMXCsl 8§ KJIACCOB COCTaBJIeHa Ha OCHOBE 1pe0OBaHMN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa30BaTeNnbHON MporpaMMbl OCHOBHOI'O 00IIero 0oO0pa3oBaHusi, IpeaCcTaBiIeHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30oBaTeIbHOM CTaHAapTe
OCHOBHOTO 00ImIero o0pa3oBaHus, C Y4Y€TOM paclpeneN€HHBIX IO KJaccaM MPOBEpseMbIX TpeOOBaHMK K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHON MporpaMMbl OCHOBHOTO 001ero 00pa3oBaHUsS U AJIEMEHTOB COJIEP)KaHUs, MPEJICTABICHHBIX B YHHUBEPCAIbHOM KOJIU(MUKATOPE 0
XUMHH, a TaKke Ha OcHOBe [IpuMepHO# mporpaMMbl BOCIHTAHHS OOy4YaIONIUXCS NPHU TMOJTYYCHHH OCHOBHOTO OOIIEro oOpa3oBaHHS U C YUETOM
Konnenmuu npenoaaBanust ydyeOHOro mnpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®exepaiuu, pealu3yomux OCHOBHBIC
obmieoOpaszoBarenpHbIe Iporpammel (yTB. Pemennem Komnerun Munnpocsemenus Poccun, mporokoi ot 03.12.2019 N I1K-4BH).

OBLIASA XAPAKTEPUCTHUKA YUEBHOI'O IIPEJMETA «XUMMU S

Bxiiag yuebHoro mpenmera «XuMus» B TOCTHKECHHE €€ OCHOBHOTO 00mIero oOpa3oBaHUsS OOYCIIOBJIEH BO MHOTOM 3HAUY€HHEM XHMHYECKOM
HayK{ B TIO3HAaHUU 3aKOHOB MPHUPO/Ibl, B Pa3BUTUHU MPOU3BOJUTEIBHBIX CHJI OOIECTBA U CO3JaHUU HOBOM 0a3bl MaTepHabHOU KYJIbTYPBHI.

XUMHS KaK 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAayK paclpOCTpaHWIa CBOE BIUSHME HAa BCE 00JIACTU YEIOBEUECKOrO CYIIECTBOBAHHUSA, 3a/1ala HOBOE
BUJICHUE MMpa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOM KyJIBTYpbl, HEOOXOJUMBIM YCIOBHEM >KM3HM OOIIECTBA: 3HAHUE XUMHUH CIIY>KUT
OCHOBOH 11 GOPMUPOBAHUS MUPOBO33PEHUS YEJIOBEKA, €ro MPEACTABICHU O MaTepHAIbHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (hOPMUpPYEMBIC
XUMUEH NpPEeACTaBICHUsS O B3aUMOIPEBPALICHUAX 3HEPrUM M 00 3BOJIIOLUM BEILECTB B IMPHUPOJIE; COBPEMEHHAs XMMHS HAIpaBieHa Ha pelleHHe
rJ1I00aJBHBIX MPOOJEM YCTOWYMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPIeTUUYECKOM, MUILIEBOM M SKOJIOIMYEcKoi 0e30macHOCTH, MpolieM
3/IpaBOOXPaHEHMUS.

B YCIIOBUAX BO3PACTAOUICTO 3HAUCHUA XUMHH B KH3HH 06III€CTBa CYIICCTBCHHO IOBBICHUJIACH POJIb XUMHUYCCKOI'O 06pa3013aH1/151. B mrane
COLIMAJIN3ALUHN OHO SIBJISIETCS] OHUM U3 YCJIOBUH (POPMUPOBAHUS UHTEIIEKTA TMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY UY€JI0OBEKY XMMHUECKHE 3HAHHUSI HEOOXOAUMBI /111 IPUOOpEeTeHHs OOIIEKYIbTYPHOTO YPOBHSI, O3BOJISIOLIETO YBEPEHHO TPYIAUTHCS B
COLIMYME U OTBETCTBEHHO Y4acCTBOBAaTh B MHOTOOOPA3HOM >KM3HU 0OIIECTBa, Al OCO3HAHUS BaXKHOCTH Pa3yMHOT'0 OTHOIIEHUS K CBOEMY 3/I0POBBIO U
3JI0POBBIO JIPYTUX, K OKPYKAIOIIEH NPUPOJHON Cpene, M1 I'PaMOTHOTO MOBEICHUS MPU HMCIOJIb30BAHUM PA3JIUYHBIX MATEPUAJIOB U XHUMHUYECKHX
BELIECTB B [IOBCEJHEBHOM JKU3HH.

Xummuueckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE SIBISETCA 0a30BBIM IO OTHOLICHHMIO K CHCTEME OOIEro XMMH4yeckoro odpasoBanus. [loaromy Ha
COOTBETCTBYIOLIIEM €My YPOBHE OHO pealu3yeT MpUCYLIUe OOLIEeMy XUMHUYECKOMY OOpa30BaHMIO KIIIOUEBBIE IIEHHOCTH, KOTOpPbIE OTpPaKaroT
rocyaapCTBCHHBIC, 06HIGCTBGHHI)Ie U MHAWBUAYAJIbHBIC HOTpe6HOCTI/I. OTHM OMpEaAcCIICTCA CYIIHOCTDb O6HIGI>1 CTpaTeruu O6yquHH, BOCIITUTaHUS U
Pa3BUTHsI 00YUAIOIIUXCS CPEICTBAMH YUYEOHOTO MpeIMeTa «XUMUS.

Nzyuenue mpenmera: 1) cmocoOCTByeT peanu3aldyd BO3MOXXHOCTEH sl camMopa3BUTHS M (OPMUPOBAHMS KYJIbTYphl JUYHOCTH, €€ oOuiel u
(YHKIMOHATBHOM TPaMOTHOCTHM; 2) BHOCHT BKJIaJd B (OPMHUpPOBAHHE MBIIUIEHUS U TBOPUYECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITETbHOM yqe6H0ﬁ ACATCIBbHOCTH, SKCIICPUMECHTAJIBHBIX U NCCIEA0BATCIIECKUX YMeHHﬁ, HGO6XO}]I/IMLIX KaK B HOBCGJIHGBHO?I JKHN3HU, TaK U B
npoeCCUOHATLHON AEATENIbHOCTH; 3) 3HAKOMUT CO CHEeNM(UKON HAayuyHOTO MBILIUIEHUS, 3aKJIabIBACT OCHOBBI LIEJIOCTHOTO B3IJIAAa HA €IMHCTBO
MPUPOABI M YEJIOBEKa, SBIIAETCS OTBETCTBEHHBIM 3TaroM B (OPMHUPOBAHMM €CTECTBEHHO-HAyYHOH TpaMOTHOCTH MOJAPOCTKOB; 4) CIIOCOOCTBYET



(OopMHPOBAHNIO LIEHHOCTHOTO OTHOIIEHHWS K E€CTECTBEHHO-HAYYHBIM 3HAaHUSM, K HPUPOAE, K YEIOBEKY, BHOCUT CBOH BKJIAJ B 3KOJIOTMYECKOE
00pa3oBaHKE NIKOJIbHUKOB.

Ha3Banubie HampaBieHHss B OOYYEHHH XHUMHU OOECIIEUMBAIOTCS CIEHU(PHUKONW COAEp)KAaHUS TIpeIMeTa, KOTOPBIA SBISETCS MEAarormuecKu
aZlalTUPOBAHHBIM OTpa)keHHEM 0a30BOIl HayKH XMMUHU Ha ONpPEeAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMun 0CHOBHOM HIKOJIBI OPUEHTUPOBAH Ha OCBOCHUE O0YYAIOIIUMUCS OCHOB HEOPTraHWMYECKONH XMMUU U HEKOTOPBIX MOHATHIA U CBEACHUH 00
OT/ENbHBIX 00BEKTaX OPraHNYECKON XUMHUU.

CrpykTypa conepkaHus mpeaMmera cOpMHpPOBaHA Ha OCHOBE CHCTEMHOTO IMOJIXOAa K ero m3ydeHuto. ConepkaHue CKIAIBIBACTCS U3 CHCTEMBI
HNOHATUI O XMMHYECKOM 3JIEMEHTE M BELIECTBE U CHUCTEMBbl NMOHATUH O XMMHYECKOH peakiuu. O0e 3TH CUCTEMbI CTPYKTYpHO OpPIaHU30BaHbI 110
IIPUHLUITY TIOCJIE0BATEIbHOTIO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUYECKMX IPEJCTABICHUN PA3HOIO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO Y4YEHHUS Kak
OCHOBBI BCErO e€cTecTBO3HaHus, ypoBHs [lepmonnueckoro 3akona [[. M. MeHaeneeBa kak OCHOBHOTO 3aKOHAa XMMUU, YUYEHHUS O CTPOCHUU aToma U
XUMUYECKON CBSI3H, MPEACTABICHUN 00 3JICKTPOJUTUYECKON JMCCOIMAIMM BEIIECTB B pacTBOpax. [eopeTHuecKre 3HaHUs PACCMATPUBAIOTCS Ha
OCHOBE SMITMPHUYECKHU IOJYYEHHBIX M OCMBICICHHBIX (JaKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEIBHO OT OJHOIO YPOBHS K JPYroMmy, BBINOJIHAS (PYHKLUUHU
OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS U BO3MOXHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MTOTYyICHUS N3y4aeMbIX BEIIECTB.

Takast opranuzanusi coJepXaHUs Kypca CIIOCOOCTBYET MPEACTABICHHUIO XHMHYECKOH COCTaBIIAIOLICH HaydHOM KapTUHBI MHUpa B JIOTHKE e
CHCTEMHOH MpHpobl. TeM caMbIM 00ecrieunBaeTCsi BO3MOXKHOCTh (DOPMUPOBAHHS y 00YJAIOIIUXCsl [IEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHHIO U
METOJIaM MO3HAHUS B HayKe. BaXHO Takke 3aMETUTbh, YTO OCBOCHHE COAEPIKAHMS Kypca IPOUCXOAUT € MPUBJICYECHUEM 3HAHUHN U3 paHEEe N3YYCHHBIX
KypcoB: «Oxpyxatomuit Mup», «buosnorus. 5—7 knaccb» u «Pusnka. 7 Kiace».

HEJIN U3YYEHUS YYEBHOI'O INIPEJMETA «XUMMUSA»

K HampaBneHHIo NEepBOCTENEHHON 3HAYMMOCTH IPH peanu3alud o0pa3oBaTeNbHBIX (YHKIMI npeamera «XHUMHS» TPAAULMOHHO OTHOCAT
(dbopmMHpoBaHKE 3HAHUIH OCHOB XUMHUYECKOH HayKH KaK O0JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHUECKON JIESITETPHOCTH YEJIOBEKA U KaK OJTHOTO
13 KOMIIOHEHTOB MUPOBOM KYJbTYpHl. 3a/iada IpeaAMeTa COCTOUT B (HOPMUPOBAHUM CHCTEMbl XUMHUYECKUX 3HaHUI — Ba)KHEHIIUX (akTOB, MOHATHUH,
3aKOHOB M TEOPETHYECKHX TMOJOXEHHUH, JOCTYITHBIX O0OOMIEHWH MHPOBO33PEHYECKOTO XapakTepa, S3bIKa HAayKd, 3HAHUH O HAYYHBIX METOHax
M3y4YeHHs BELECTB U XMMUYECKUX peakiuil, a Takke B GOPMUPOBAHUU U PA3BUTUN YMEHHUH U CIIOCOOOB JI€ATEILHOCTH, CBSI3aHHBIX C INITAHUPOBAHUEM,
HaOJII0/ICHNEM U TPOBEICHNEM XUMHUYECKOTO YKCIIEPUMEHTA, COOII0ICHNEM PaBUII 0€3011acHOT0 00paIeHHs ¢ BEIECTBAMHU B IIOBCEJHEBHON JKU3HU.

Hapsany ¢ stum nenu u3ydeHus MpeaMeTra B MpOrpaMMe YTOYHEHbl U CKOPPEKTHPOBAHBI C Y4ETOM HOBBIX NMPHOPUTETOB B CHCTEME OCHOBHOIO
obuiero oOpazoBanusi. CerogHs B 00pa3oBaHUU 0CO00 3HAYMMOW MPU3HAETCS HANPABIEHHOCTh OOYyYEHUS Ha Pa3BUTHE U CAMOpPA3BUTHE JIMYHOCTH,
dopmupoBaHue e€ MHTEIUIeKTa M o0meil KynbTypsl. OOyueHHe YMEHUIO YYUThCS U MPOJOJIKATH CBOE 00pa30oBaHHE CAMOCTOSITEIBHO CTAaHOBHUTCS
OJIHOM M3 BakHEHIINX (QYHKINI y4eOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM NP U3YUYE€HUU NpeIMeTa B OCHOBHOH IIKOJIE JOMHUHUPYIOIIEe 3HaUeHUe IPUOOPENH TaKue LeNH, KakK:

(GopMHpOBaHNE MHTEIIEKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIIEHOMY MPHHSTHIO PEIICHUH,
CIOCOOHOM a/JalTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSM JKU3HU;

HaIpaBJICHHOCTh OOYYEHUSI Ha CHCTEMAaTHYECKOE MPHOOIICHNE YIAIINXCSl K CAMOCTOSTEIbHOM TIO3HABATEIILHOW JICATEIIEHOCTH, HAYYHBIM METOaM
MO3HaHUs, POPMUPYIOLUIMM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUU;



o0ecrieueHne YCIOBUHM, CIIOCOOCTBYIOIIMX IPHOOPETEHHIO OOYYaIOIIMMUCSA OIBITa Pa3HOOOPA3HOW [ESATENbHOCTH, IO3HAHUS U CaMOIIO3HAHMI,
KJIFOUEBBIX HaBBIKOB (KJIFOYEBBIX KOMIETEHINH ), IMEIOIINX YHUBEPCATbHOE 3HAUCHHE /IS PA3JIMUHBIX BUIOB JESATEIBHOCTH;

¢opmupoBaHnEe yMEHUIl OOBSCHATH M OLIEHUBATH SIBICHHUS OKPYXAIOIIEro MUpPAa HAa OCHOBAHMW 3HAHUI M ONBITA, MOJIYYEHHBIX MPU U3yYCHHUU
XHMUH;

¢dopmupoBaHre y 00YyYarOUIMXCS T'YMAHHCTHYECKUX OTHOIICHWH, MOHMMAHUS IEHHOCTH XMUMHMYECKHX 3HAaHUH JUIsl BBIPAOOTKH HKOJOTHYECKU
1e51ecO00pa3HOro MOBEACHHUS B OBITY M TPYOBOH AEATEIFHOCTH B IEJISIX COXPAHEHHUS CBOETO 370POBbS M OKPY’KAIOIIEH MPUPOIHON CPEIBL;

pa3BUTHE MOTUBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIMTaHMIO Ha OCHOBE YCBOEHMS OOILEYEIOBEYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOQHIIS M HAIPAaBICHHOCTU AaJIbHEHUIIET0 00yUSHHS.

COJAEPKAHUE YYEBHOI'O ITIPEJIMETA

IlepBoHaya/ibHbIE XMMHYECKUE IOHATHUSA

[Ipeamer xumuu. Ponbs XxumMuu B kU3HU yenoBeka. Tena u BemectBa. Gusnyeckue cBoicTBa BellecTB. ArperaTHoe cocTosiHue Beects. [lonsaTue o
METOJ1aX MO3HaHUs B XMMUU. XUMUS B cucTeMe Hayk. UucThle BemecTBa U cMecu. CriocoObl pa3aesieHus: CMECEi.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHTHI. CHMBOJIBI XUMHUYECKHUX 3J€MEHTOB. [IpocThie U cnoxHbIe BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas ¢popMysa. BageHTHOCTP aTOMOB XMMMUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBAa cOcTaBa BewlecTB. OTHOCUTENbHAs aTOMHAas Macca.
OTtHOocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0J1s1 XUMUYECKOTO AJIEMEHTa B COEIMHEHUH.

®u3nyeckue M XUMUYECKHE SIBICHUSA. XUMHUYECKas peaklus U €€ NPU3HAKU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB. XHMMUYECKUE YpaBHEHHUS.
Knaccugukanus XuMHuecKux peakuuil (CoeTuHeHns, pa3iokKeH!s, 3aMeLeHHs], OOMEHa).

XVUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKOM MOCY/A0H, ¢ NMpaBuiIaMy padoThl B JabopaTopuu ¥ mpuéMaMu oOpalieHust ¢ 1adopaTOpHbIM
000pyZ0BaHUEM; W3Y4YE€HUE U ONHUCaHHe (U3NYECKUX CBOICTB 00pa3l0B HEOPraHMYECKHX BEIECTB; HaONoJeHHe (U3NYECKuX (IUIaBJICHHE BOCKA,
TasiHUE JIbJla, paCTHpPAaHUE caxapa B CTYIKE, KUIIEHUWE M KOHIEHCALUsS BOJbI) U XMUMHUUYECKUX (TOPEHHME CBEYM, MPOKAJTIMBAHUE MEIHOM ITPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KUCIOTOM) SIBJIEHUH, HaONIOJeHHE M ONHCaHHE NPU3HAKOB MPOTEKAHUS XUMMUYECKHX peakiuil (pas3jokeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCIIOTHI ¢ XJIOpUIOM Oapusi, paznoxkeHue rugapokcuna meau(ll) mpu HarpeBanuu, B3auMOJIEHCTBHE Kelie3a ¢ pacTBOPOM
comu meau(Il)); uszydenue crnocoOOB pasiesieHuss cMeceil (C MOMOIIBI0 MarHuTa, (UIBTPOBAaHHE, BBIMAPUBAHUE, AUCTHUILLALMS, XpoMaTorpadus),
MIPOBEJICHUE OYMCTKH MMOBAPEHHOM COJIM; HAOJIO/IEHUE U ONMHMCAHUE PE3YyIbTaTOB MPOBEACHUS ONBITA, MJUTFOCTPUPYIOLIETO 3aKOH COXPaHEHUS! MaCChl,
co3JlaHle MoJiesIel MOJIEKYI (IIapOCTEePKHEBBIX).

Ba:xHeiinmue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopog — aneMeHT u mpocToe BemiecTBO. HaxoskaeHue Kuciopojaa B Mpupoje, puzndeckue u
XUMHUYecKHe cBoicTBa (peakuuu ropenus). Oxcuapl. [lpumenenune kuciaopoaa. CriocoOs! MoydeHus KUCIOpoAa B JIaOOpaTOPUU U IPOMBIIIIEHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — aJjIOTpOnHas MOUPHUKAIMS KUCIOPOAA.

TemoBoit 3pdPexT XUMHUYECKOW peakluu, TePMOXUMUYECKHE YpaBHEHUS, DK30- M DHJIOTEPMHUYECKHE peakluuu. TOIIMBO: Yroib M METaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHe TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CIOSI.

Bomopon — snemenT u mpocTtoe BemiecTBo. Haxoknenune Bomopoaa B MpUpoje, GU3HUYECKHE M XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI
nostyueHus. Kucnorsl u comnmu.



KomuuectBo BemiectBa. Monb. MosnsipHast Macca. 3akoH ABoraapo. MomnsipHblif 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YPaBHEHHSIM.

®dusnueckue cBorcTBa BoAbl. Bona kak pactBopureinb. PacTBopbl. HachllieHHbIE M HEHACHIIEHHBIE pacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 101 BEIleCTBA B pacTBOpe. XUMHUUYECKUE CBOICTBa BOJbl. OcHOBaHUs. Poib pacTBOPOB B NPUPOJE U B KU3HU yesioBeka. KpyroBopot Bojbl
B IIpUpoOJIe. 3arpsi3HEHUE NPUPOJHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heoprannmueckux coenunenuit. Okcunbl. Kinaccudukaims okcuaoB: coiieoOpa3yromue (OCHOBHBIC, KUCIOTHBIC, aM(pOTEpHBIE) U
HeconieoOpazyomue. HoMeHknaTypa OKCHAOB (MeXAyHapoJHas W TpuBUaibHas). dusnueckue M XUMHUECKHE CBoiWcTBa OkcuzoB. [lonydenue
OKCH/JIOB.

OcnoBanus. Knaccuduxanus ocHOBaHUMN: 1IENOYM U HEpPACTBOPHMbIE OCHOBaHMA. HoMeHKiIaTypa OCHOBaHMN (MEXAyHapoIHas U TPUBUAIbHASA).
DU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBAHUU. [lonydyeHre OCHOBaHHUIA.

Kucnotel. Knaccudukanusa kucnor. HoMmeHnknatypa KUcioT (MexXayHapoaAHas U TpuBHUaibHAas). OPU3ndeckue U XMMUYECKUE CBOWCTBA KUCIOT. P
aktuBHOCcTH MeTasuioB H. H. bekerosa. [lonyuenne kucior.

Comu. Homenknartypa comneit (MexayHapoaHas ¥ TpuBuaibHas). Gusndeckue 1 XUMUYECKUE cBoiicTBa conell. [lonmydyenue coneit.

I'enernueckas cBsA3b MEXKY KilacCaMH HEOPraHUYECKUX COETUHEHUI.

XUMUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OMpEeJIeIIeHUEe COJIepKaHusl KUCIOpOoaa B BO3/AyXe; MOJMyuYeHUue, cCoOOMpaHue, paclo3HaBaHUE U M3y4eHUE
CBOMCTB KHCIIOpOJa; HAOJIOJCHHE B3aMMOJCHCTBUS BEIIECTB C KUCIOPOJAOM U YCIOBUS BO3HUKHOBEHMSI M TpPEKpaIleHUsi TOpeHus (moxapa);
O3HaKOMIIEHHE ¢ 00pa3liaMu OKCHIOB M OINKCAaHUE WX CBOMCTB; MOJTy4YeHHE, COOMpaHue, paclio3HaBaHWE U M3YYEHHE CBOWMCTB BOJOpOj]a (TOpEeHHE);
B3auMojeiicTBue Boaopona ¢ okcugoMm meau(ll) (Bo3MOKHO HCIOSIb30BaHUE BHUIACOMATEPUATIOB); HAOJIOJCHHE OOpPA3IOB BEHIECTB KOJIMYECTBOM
1 Monb; uccienoBaHre 0COOCHHOCTE PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO; IPUTOTOBICHHUE PACTBOPOB C OMpeIeIEHHON MaccoBOI
J0JIell pacTBOPEHHOIO BEILECTBA; B3aWMOJAEWCTBHE BOJABI C METallaMd (HaTpueM M KajbliieM) (BO3MOXKHO HCIOJb30BaHUE BHUAEOMATEPUAJIOB);
OIpeJIeJIeHUe PacTBOPOB KHCIOT M IIEJI0Yel C MOMOUIbI0 MHIAMKATOPOB; HUCCIEOBaHUE OOpa3ll0B HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIIACCOB;
Ha0JII0/IeHNe U3MEHEHHSI OKPACKW WHIUKATOPOB B pacTBOpaxX KUCJIOT U MIENIoYel; nu3ydeHue B3aumojencteus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KUCJIOT C METaJNIaMH, PEaKIIM HEUTPAIIN3alM1; ITOJIyY€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHNE OJTHOTO METAJUIA JPYTMM U3 pacTBOpa
COJIM; peLICHNE SKCIIEPUMEHTAIIBHBIX 3ajau 1o TeMe «BakHelne Ki1acchl HEOPraHM4EeCKUX COSTUHEHUI.

IHepuoguuecknii 3akoH u Ilepmoanyeckas cucrema xummuuyeckux 3j1eMeHToB JI. U. MenpeneeBa. CtpoeHue aTroMoOB. XUMHYECKasi CBSA3b.
OKuUCINTEbHO-BOCCTAHOBUTE/IbHbIE peaKINu

[TepBble MOMBITKU KIACCUPHUKALIMY XMMUUYECKHX 3JIeMeHTOB. [IoHATHE 0 Irpymmax cXOIHBIX 3J€MEHTOB (ILEI0YHbIE U MIET0YHO3EMENIbHbIE METaIlIbI,
rajloreHbl, UHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpble 00pa3yroT aM(pOTEPHbBIE OKCHUJIBI U THAPOKCHUIBI.

[Tepuonuueckuit 3akoH. [lepuoanyeckas cucrema xumuueckux snemeHtoB Jl. M. MenaeneeBa. KopoTkonepuonHas u JUIMHHONIEPHOAHAs (POPMBI
[Tepnonnueckoin cucrembl xumuueckux snemMeHToB J[. M. MenneneeBa. Ilepuonel n rpynnel. @U3N4EeCKUi CMBICI NOPSAKOBOTO HOMEPA, HOMEPOB
Ieproja U rpymisl AJIEMEHTA.

Ctpoenue atomoB. CoctaB aToMHBbIX sjiep. M3oTomnbl. DnexkTponbl. CTpoeHne 3JeKTPOHHBIX 000J104eK aTOMOB MEpBbIX 20 XUMUYECKUX 3JIEMEHTOB
[Tepuonnueckoit cucremsl [[. U. MenneneeBa. XapakTepuCcTHUKa XMMHUYECKOIO dJIEMEHTAa MO e€ro mnoyioxkeHutro B Ilepuonnueckon cucreme /1. M.
Menneneesna.



3aKOHOMEPHOCTH M3MEHEHUsSI paJyca aTOMOB XMMHUYECKUX DJIEMEHTOB, METAUIMYECKUX U HEMETATMYECKHX CBOWCTB IO TPYMIaM U MEPHOIAM.
3nauenue [lepuonnyeckoro 3akona u llepuonnyeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB JUIsl pa3BUTUs Hayku W mpaktuku. [. 1. MenneneeB —
Y4EHBIN U IPAKIAHUH.

Xumuyeckas cBsizb. KoBajeHTHas (mOJIsipHAasi U HEMOJIIpHAsi) CBSA3b. DNEKTPOOTPHUIATEILHOCTh XUMUUECKUX 2JIeMEHTOB. VlOHHAs CBA3b.

Crenenb okucneHust. OKUCIUTENTFHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl OKucinenus: 1 BoccTaHOBIEHHsI. OKUCIUTENN U BOCCTAHOBHUTEIH.

XUMUYECKUI SKCIEPUMEHT: U3ydyeHue 00pa3I0oB BEIIECTB METAJJIOB U HEMETAIJIOB; B3aUMOJIEHCTBUE THIPOKCH/IA IUHKA C PACTBOPAMU KUCJIOT U
IeNIoueii; TPOBEICHHUE OINBITOB, WJUIIOCTPUPYIONINX MPUMEPHl OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOPEHHE, PEAKIMH Pa3I0KCHUS,
COCTMHCHHUS ).

Me:knpeamMeTHbie CBI3H

Peanmu3zanus MeXNpeaMETHBIX CBS3€H MPHU M3YYEHHH XMMHHU B 8 KJlacce OCYIIECTBISICTCS Yepe3 MCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MIOHSTHIA, TaK Y TIOHSATUH, SIBJISTFOIIUXCS CHCTEMHBIMH JIJIS1 OTJCIIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ure ecTecCTBEHHO-HAYYHbIC MTOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIU3, CUHTE3, KJIaccu(uKaius, NepuoAndHOCTb, HAOI0IeHHE,
HKCIEPUMEHT, MOACTUPOBAHNE, U3MEPEHHE, MOJIETIb, SIBIICHHE.

®uzuka: Matepusi, aTOM, 3JIEKTPOH, MIPOTOH, HEUTPOH, MOH, HYKIUJ, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUIN 3apsiji, BEIIECTBO,
TeNno, 00BEM, arperaTHOE COCTOSTHIE BEIIECTBA, ra3, PHU3MUECKUE BETMUNHBI, €IUHHIIB U3MEPEHUS, KOCMOC, TUIaHEeThI, 3BE3/1b1, CoHIIe.

buomnorus: doTocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE IOPOIbI, IOJIE3HBIE UCKOMIAEMbIE, TOILIIMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHBI

N3yueHne XxuMuu B 8 Kjlacce HaNpaBJIEHO Ha JOCTHXKEHHE O0YJarOIUMHUCS JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OCBOEHUS
y4eOHOro MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yNbTaThl OCBOCHUSI MTPOTPaMMBbl OCHOBHOT'O OOIIIETO OOpa30BaHMsI JOCTUTAIOTCA B XOJ€ OOYYECHHS XMMHUU B €UHCTBE YUeOHOU U
BOCIIUTATEIBHONW JeATeNbHOCTH OpraHusaluy B COOTBETCTBHM C TPAJULUOHHBIMH POCCHUMCKMMH COLIMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU
HCHHOCTAMMU, IPUHATBIMA B O6HIGCTBC InpaBuJiaMd MW HOpPMaMHM IIOBCACHUA U CHOCO6CTBYIOT mnmponeccaMm CaMoOIlO3HaHHA, CaMOpPa3BUTUA U
COLIMAJIN3ALUHN 00YJaIOIIHXCS.

JIn4HOCTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE€ B YACTH:

IHaTproTHYECKOro BOCIUTAHUSA

1) ONEHHOCTHOI'O OTHOICHUSA K OTCYECTBEHHOMY KYJIIBTYPHOMY, HCTOPUYCCKOMY U HAYYHOMY HACJICAWIO, IOHMMAaHUA 3HAUCHUA XUMHUYECKOH HAyKU B
KHU3HH COBPEMEHHOTO O0OIIecTBa, CIIOCOOHOCTH BIaJeTh JOCTOBEpHON HH(OpMaIUel o0 MepeqoBbIX AOCTHKEHHMSIX M OTKPBITUSAX MHUPOBOW U
OTE€YECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U 0OIIECTBA;

I'pasxknanckoro BocnuTaHus



2) mpeacTaBiICHUS O COLUAIBHBIX HOPMAax M IPAaBWJIAX MEXKIUYHOCTHBIX OTHOIIEHUMH B KOJUIEKTMBE, KOMMYHHKAaTMBHON KOMIIETEHTHOCTHU B
OOIIIECTBEHHO II0JIE3HOM, y4eOHO-HMCCIe10BaTeNbCKOM, TBOPUECKOM M JPYruxX BHMJAX JESITEIbHOCTH; NOTOBHOCTH K pPa3HOOOpPA3HOM COBMECTHOM
JESATENbHOCTH TPH BBINOJHEHWU Y4YeOHBIX, MO3HABATENbHBIX 337124, BBIIOJHEHUHM XHMHUYECKHUX HKCIIEPHMEHTOB, CO3AaHUU y4eOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aUMOIIOHMMAHUIO U B3aMMOIIOMOIIM B IPOLIECCE 3TOM yueOHOM AesTeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIIKU
CBOMX TOBAPUIIEH C IIO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YY4ETOM OCO3HAHMS MOCIEACTBUN IIOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHUSA

3) MHpPOBO33pEHYECKHUX MPEJCTABICHUN O BELIECTBE M XMMHUYECKOM pEaKLUU, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKUH M
COCTABJIAIOLIMX OCHOBY ISl IOHUMaHMs CYIIHOCTM Hay4HOH KapTHHBI MHpa; MpPEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOBbI,
B3aUMOCBSA35IX YEJI0OBEKA C IIPUPOJHOM CPEeIoi, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeNbHBIX MOTUBOB, HAIIPABJIEHHBIX HA MOJYyYEHHUE HOBBIX 3HAHHUM 110 XUMHUHU, HEOOXOIUMBIX U1 O0BSICHEHUS HAOJII0JaeMbIX ITPOLIECCOB U
SIBJIICHHI,

5) no3HaBaTesbHOM, MH(GOPMALMOHHON M YMTATENbCKOW KYJIbTYpbl, B TOM 4YHCJIE€ HAaBBIKOB CaMOCTOSTENIbHOW paboThl ¢ y4yeOHBIMH TEKCTaMH,
CTIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

6) uHTEepeca K 00yuyeHHUIO M MO3HAHHIO, JTI0O03HATEIbHOCTH, FTOTOBHOCTH U CIOCOOHOCTH K CaMOOOpPa30BaHUIO, MPOEKTHONW M UCCIIEI0BATEIbCKO N
JESTeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS O0yUYCHHUS B AaJbHEUIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbs

7) oco3HaHMsI LIEHHOCTH >KM3HHU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha 3/10pOBbIi 00pa3 *KU3HU, OCO3HAHUS MOCIEACTBUN
U HENpHATHS BPEIHBIX NPUBBIYEK (YNOTPEOJEHUS alKOroJisi, HAPKOTUKOB, KYpEeHHs), HEOOXOJUMOCTHU COONIOIEHHs MpaBUJl OE30MaCHOCTH IpU
00palIeHny ¢ XUMHUYECKIMH BEIIECTBAMH B OBITY U pEaIbHOM KHU3HH;

TpyaoBoro BocnuTanus

8) uHTepeca K MpaKTHYECKOMY M3y4eHHIO Mpodeccuii U Tpyaa pa3aIudyHOro poja, yBaKeHHE K TPyLy U pe3ysibTaTaM TpYAOBOH AESITEIbHOCTH, B TOM
quciae Ha OCHOBE NMPUMEHEHMs NMPEeIMETHBIX 3HAHWN MO XUMHH, OCO3HAHHOTO BbIOOpa MHIMBUAYAJIBHOW TPAEKTOPUHU MPOAOJDKEHHS 00pa3oBaHUs C
y4€TOM JINYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCHEIHON MPpo(hecCHOHATBHON 1eATeIbHOCTH
Y pa3BUTHUS HEOOXOUMBIX YMEHUI; TOTOBHOCTh aJJallTUPOBATHCS B MPO(ECCHOHATILHOMN Cpejie;

IKOJIOTHYECKOI0 BOCTIUTAHUS

9) 9KOJIOTMYECKH 11€7€CO00pa3HOro OTHOLIEHMs K MPUPOJAE KaK MCTOYHUKY JKM3HM Ha 3emile, OCHOBE €€ CYIECTBOBAaHUS, MOHUMAHUS IIEHHOCTU
310poBOro M Oe3omacHOro oOpas3a *U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (M3WYECKOMY M ICHUXHWYECKOMY 3/10pOBbIO, OCO3HAHUS
LEHHOCTH COOJII0/IEHHs TPaBUII 0€30MaCHOTO MOBEICHHS ITPU paboTe C BELIECTBAMH, a TAK)KE B CUTYALIUsAX, YTPOXKAIOLINX 3/J0POBBIO U KHU3HU JIO/IEH;

10) cnocoOHOCTH MPUMEHATH 3HAHMSI, MMOTy4aeMble IPU U3YyYEHUM XUMMH, JUIS pEHIeHMs 3ajad, CBA3aHHBIX C OKpY)KaloIlleld MPUPOAHON Cpenoi,
MOBBIIIEHUS] YPOBHSI 9KOJIOTHYECKOM KyJIbTYphl, OCO3HAHUS III00AJBHOIO XapakTepa 3KOJOTMYECKHX MpOoOJIeM M MyTeH WX peleHHs MOCPEACTBOM
METO/I0B XMMHH;

11) 9KOI0rMYECKOr0 MBIIIIEHUSI, yMEHHSI PyKOBOJCTBOBATHCS UM B IIO3HABATEIbHON, KOMMYHUKAaTUBHOM 1 COLIMATIBHON ITPAKTHKE.

METAHNPEJIMETHBIE PE3YJIBTATBI



B cocraBe MeranmpeaMeTHBIX PE3yJIbTAaTOB BBLACISIOT 3HAYMMBbIE ISl (POPMHPOBAHUS MHUPOBO33PEHHUsSI OOIEHAYYHbIE MOHATHS (3aKOH, TEOPHS,
IPUHLUI, TUNOTe3a, (akT, cucrema, MPOLECC, SKCHEPUMEHT U Jp.), KOTOPbIE MCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeAMeTax MU
MO3BOJISIIOT HA OCHOBE 3HAHMW M3 3TUX MPEAMETOB (hOPMUPOBATH MPEJCTABICHNUE O IIEIOCTHONW HAy4YHOW KapTUHE MHUPA, U YHUBEpCAJIbHbIE yueOHBIC
neicTBus (IO3HaBaTelIbHbIE, KOMMYHHKATHBHbIE, PETyJIATHUBHBIE), KOTOpble 00ecneunBaloT (POPMUPOBAHME TOTOBHOCTH K CaMOCTOSATEIBHOMY
TUTAHUPOBAHHIO U OCYIIECTBICHHUIO YI€OHOH e TETbHOCTH.

MertanpeameTHble pe3yabTaTbl OCBOEHUS 00pa30BaTENbHONW MPOrpaMMbl [0 XUMHM OTPAXKalOT OBJIAJCHUE YHUBEPCAIbHBIMM I103HABATEIbHBIMU
JIIEUCTBUSIMH, B TOM YHCIIC:

ba30oBbIMH JIOTHYECKUMH el CTBHAMHA

1) ymMeHueM HCIO0JIb30BaTh MPUEMBI JIOTUUECKOTO MBILIUIEHUS NPU OCBOCHMM 3HAHWMM: PAacKpbIBaTh CMBICI XMMHUYECKUX IMOHATHH (BBLAEIATH UX
XapaKTepHble MPU3HAKM, YCTAaHABIMBATh B3aUMOCBA3b C JPYTUMH MOHSATHSMHU), MCIIOJIB30BaTh IMOHATHUSA JUIl OOBSCHEHUS OTIENIBbHBIX (PaKTOB U
SIBJICHHIA; BBHIOMpATh OCHOBAaHHWS M KPUTEPUU Ui KIACCH(PUKAIMK XMMHUYECKHX BEIIECTB M XMMUYECKHX pPEaKIWH; yCTaHAaBIMBATh MPUYMHHO-
CJICZICTBEHHBIE CBS3M MEX1Yy OObEKTaMHU M3YyU€HUsI; CTPOUTH JIOTMUECKHE pacCyXIeHHs (MHIYKTUBHBIE, 1€ JyKTUBHBIE, 10 AHAJIOIUHU); JeJaTh BbIBO/IbI
U 3aKJIIOUEHUS;

2) yMEHHEM IIPUMEHSATH B MPOLIECCE MO3HAHUS MOHATHS (IPeAMETHbIE U METAIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIIH, UCII0JIb3YEMbIE B
XUMHH, TpeoOpa3oBbIBaTh IIMPOKO NPHUMEHSEMbIE B XMMHUHU MOJEIbHBIE MPEICTABIECHUS — XUMHUYECKHI 3HAK (CUMBOJ 3JIEMEHTA), XMMHUYECKas
¢dopMmyna u ypaBHEHHE XUMUYECKOHN peaklui — MPH pelIeHUH y4eOHO-TI03HAaBaTeNbHBIX 3a/1a4; ¢ YUETOM 3TUX MOJAEIbHBIX IPEICTABICHUN BHISABIATD
U XapaKTepHU30BaTh CYIIECTBEHHBIC IPH3HAKK H3YYaeMbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB M XHMHYECKHX PpEaKIHif; BBIABIATH OOIIHE
3aKOHOMEPHOCTH, IPUYUHHO-CIIEACTBEHHBIE CBSI3U U ITPOTUBOPEYMS B U3Y4aEMBbIX IIPOLIECCAX U SABJICHUAX; IIPEUIaraTb KPUTEPUU IS BBISIBICHUS STUX
3aKOHOMEPHOCTEN U IMPOTUBOPEUMIl; CAMOCTOSATENBHO BbIOMpATh CIIOCOO pelieHusl yueOHOM 3aiauu (CpaBHUBATh HECKOJIbKO BapHUaHTOB PELICHMUS,
BbIOMpPATh HanboJee MOIXOASIIMHI ¢ YIETOM CaMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB);

Ba3oBbIMHM HcciIe10BaTeILCKMMH 1eHCTBUSIMU

3) yMeHHeM HCHOJIb30BaTh TOCTABICHHBIE BOIPOCHI B KAUE€CTBE MHCTPYMEHTA MIO3HAHUS, a TAKXKe B KaueCTBE OCHOBBI [T (POPMUPOBAHUS THIIOTE3bI
T10 MIPOBEPKE MPaBUIBLHOCTH BBICKA3bIBAEMBIX CYKICHUI;

4) npuoOpeTeHue OmnbITa MO IUIAHUPOBAHUIO, OPraHU3alMK U IMPOBEICHUIO YYCHUUECKUX 3KCIIEPUMEHTOB: YMEHHE Ha00JaTh 3a X0JJ0M Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €r0 Pe3yJbTaT, (popMyarpoBaTh 0OOOLIEHUS M BBIBOABI MO pe3ysibTaTaM MpPOBEAEHHOIO OIbITA, HCCIEA0BaHUS,
COCTaBJISATh OTYET O MPOJIENaHHON paboTe;

Paboroii c undopmanuei

5) yMeHueM BbIOMpaTh, aHAIM3UPOBATh M MHTEPIPETHPOBATH MHPOPMALIMIO PA3IUYHBIX BUJOB U (DOPM MpPEACTABICHMS, MOJyYaeMyl0 U3 pa3HbIX
MCTOYHUKOB (HAay4yHO-TIOMYJSIpHAS JIMTEpaTypa XUMHYECKOIO COJEpXaHHs, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa); KpUTHUECKH OLIEHHUBATh
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

6) yMeHUEM NPUMEHSATh Pa3IMYHble METOAbl M 3alpoChl MPHU MOUCKE U O0TOOpe MH(OPMALUK M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IS
BBITTOJIHEHUST Y4€OHBIX M IO3HABATENbHBIX 3aJ]au OINpPeAeTIEHHOr0 THIA; MPUOOpETEeHHE ONbITa B O0JACTH HCHOJIB30BAHUS HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJleHHE KyJIbTypOM aKTHBHOI'O HCIOJIb30BAaHHUS PA3IUYHBIX MOUCKOBBIX CHCTEM; CaMOCTOSITEIBHO BBIOMPATH
ONTUMANIbHYIO0 (OpMY MpEICTaBICHUS WHPOPMALMU M WUIIOCTPUPOBATh pellaeMble 3aJlaud HECIOXKHBIMH CXEMaMH, JuarpaMMaMH, IpYTUMHU
dhopmamu rpadUKu ¥ ©X KOMOUHAIUSMU;



7) yMEHHEM WUCIOJNb30BaTh W AHAIM3WPOBATh B IMIpolecce Y4eOHOH U HMCCIEN0BATEIbCKOW JEATEIBbHOCTH HH(POPMAIUMIO O BIUSHUH
IIPOMBIIIICHHOCTH, CEJILCKOTO X03HCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAroIel PUPOJIHON Cpebl;

YHuBepcanbHbIMM KOMMYHHUKATHBHBIMH 1eHCTBUSIMHU

8) yMeHueM 3amaBaTh BOIPOCHI (B XOJIe JWAjOra W/WIM IHMCKYCCHH) IO CYIIECTBY OOCYXIaeMOH TeMbl, (GOpMyIHUpOBATh CBOU MHPEIIOKCHUS
OTHOCHUTCJIIBHO BBIIIOJIHCHUA HpGI[JIO)KGHHOﬁ 3aga4u,

9) npuoOpeTeHue OIbITa MPE3EHTALUN PE3yJIbTaTOB BBIIOJHEHUS XUMUYECKOT0 SKCIEPUMEHTA (JJaOOpaTOPHOro OMbITA, JJAOOPATOPHON pabOTHI 1O
MCCIICZIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOT'O IPOCKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOH CO CBEPCTHMKAMHU IIO3HABATEIILHOW M HMCCIEN0BATENbCKON AEATENBHOCTU IPU PEIIEHUU BO3HHUKAIOLIUX
npobieM Ha OCHOBE yuéra OOIIMX WHTEPECOB M COTJIACOBAHMS MO3MLUN (0OCYXIEHHs, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI», KOOPIMHALIUS
COBMECTHBIX JICWCTBUIL, ONpe/ielleHne KpUTEpUEB 10 OLEHKE KaueCTBa BBIMOJIHEHHON paboThI U 1Ip.);

YHuBepcanbHBIMH PeryJIATHBHBIMH A€ CTBUSIMH

11) ymMeHHEM CaMOCTOSTENIBHO ONPEAEATh LENM JESITeNbHOCTH, IJIAHUPOBaTh, OCYIIECTBIATh, KOHTPOJIMPOBATH U INPU HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOIO JESITEIBHOCTH, BHIOMpaTh Hanbosee 3((eKTuBHBIE COCOOBI pelIeHus] y4eOHbIX U MMO3HABATENBHBIX 3a/1a4, CAMOCTOSTEIBHO
COCTABJIATh WJIM KOPPEKTUPOBATH NPEJIOKEHHBIN aJlTOPUTM JACHCTBUI MPHU BBIIOJHEHUN 3aJJaHUN C YYETOM MOJIy4YEHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX
00BEKTAaxX — BEIIECTBAX U PEaKIUIX; OLIEHUBATh COOTBETCTBHUE MOJIYYEHHOTO pe3yJIbTaTa 3assBICHHOH 1IETIH;

12) ymeHueM UCIOIb30BaTh U AaHATM3UPOBATh KOHTEKCTHI, IIPe/AIaracMble B YCIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yslbTaTOB MO OCBOEHHUIO 00S3aTENIbHOTO COJIEP)KaHHUs, YCTAaHOBJIEHHOIO JAaHHOW NMpUMEpHON paldouell mporpamMon,
BBIJICJIAIOT: OCBOEHHBIE 00YUAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHMS U CIIOCOOBI ACUCTBUI, crienuduueckue A NpeaMeTHON obnactu «X UMHUs», BUJIBI
ACATCIIBHOCTH 110 TOJTYUYCHUIO HOBOT'O 3HAHH, €0 MHTCPIPCTALUH, Hp606p330BaHI/II-O " MPUMCHCHUIO B PA3JIMYHBIX y‘-IC6HI>IX 1 HOBBIX CUTyallUAX.

[TpenmeTHbIe pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y OOYUAIOLIUXCS CIEIYIOIUX YMEHUH:

1) packpwisamv cmpicn OCHOBHBIX XUMUYECKHX MOHSTHH: aTOM, MOJIEKYJIa, XHMHYECKUI AJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECh
(omHOpOAHAs M HEOAHOPOJHAs), BaJEHTHOCTh, OTHOCHUTENIbHAS aTOMHAas M MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIEeCTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Jsl XUMHUYECKOrO JIEMEHTa B COCIMHEHHH, MOJISPHBIA O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb, 3JIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHCIICHHS, XMMUYECKas peakiys, KIacCupUKalus peakiii: peakuy COeIUHEHMs, PEaKIMK Pa3IoKeHUs, peaklui 3aMelleHHs], peaku1 oOMeHa,
9K30- M JHJIOTEPMUYECKHE pEaKLMU; TEIUIOBOM 3(PQeKT peakuuu; siipo aToMa, AIEKTPOHHBIM CIIOM aroma, aroMHas OpOWTab, paguyc aToma,
XUMHMYECKas CBSI3b, NOJISIPHAS M HETIOJISIPHAS KOBAJIEHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATUOH, aHUOH, pacCTBOpP, MaccoBas J0JIs1 BellecTBa (IIPOLIEHTHAs
KOHIIEHTpAllKs1) B paCTBOPE;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XUMHYECKUX TOHSTHH (cM. T. 1) M NPUMEHSATh ITHU TOHATHS TPU ONUCAHWUHU BEIIECTB M HX
MIPEBPAILCHHUI;

3) ucnonvszosams XUMUYIECKYIO CUMBOJIMKY ISl COCTABJICHHSI (DOPMYIT BEIIECTB ¥ YPABHEHUI XMMUYECKUX PEaKIHid;

4) onpedensimb BaJGHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCIMHEHUSX; CTEMEHb OKHCICHHUS JJIEMEHTOB B OHMHAPHBIX COCJIMHCHUSX;
MPUHAIIEKHOCTD BEIIECTB K ONpPe/IeIEHHOMY KJIACCy CO€AMHEHUH 1o popMyliaM; BU XMMHUYECKON CBsI3U (KOBaJEHTHAs M MOHHAs) B HEOPTaHWY €CKUX
COCIMHCHMUSIX



5) packpvisams cmwvicn [lepuoguyeckoro 3axona . M. MenneneeBa: JeMOHCTPHPOBATh TOHMMAaHHE IEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHAYECKHX 3JIEMEHTOB OT WX IOJIOKEeHHUS B llepumomudeckoil cucteMe; 3aKOHOB COXPAaHEHHS MAacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO y4YeHUSsI, 3aKOHA ABOTaJpO; OMKCHIBATh U XapaKTEepPH30BaTh TaOMMUHYI0 Gopmy [lepnoandeckoil cuCTeMbl XUMHUYECKUX SJIEMEHTOB:
pa3nnyaTh MOHATHUS «TJaBHAs moarpymnma (A-rpyrmrma)y» u «nobdodynas noarpymma (b-rpymma)y, Maieie u 60JbIIHE IEPUOJIBI; COOTHOCUTH 0003HAUCHHS,
KOTOpble UMeroTcsl B Tabnwuie «lleprogudeckast cuctema xuMmudeckux anmemMeHToB J[. . MeHzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsia sijjpa, 00IIee YHCII0 JIEKTPOHOB U PACTIPEICTICHHUE HX 110 JICKTPOHHBIM CJI0SIM);

6) rkraccupuyuposams XUMUUECKUE JIEMEHTbBI; HEOPTaHUUCCKUE BEIIECTBA; XUMHUYCCKUE PEeakiuu (110 YUCIy M COCTaBy YYaCTBYIOIIUX B PEaKIMU
BEILIECTB, 10 TETIOBOMY 3P HEKTy);

7) xapaxmepuzoeamsv (onucviéams) OOIIME XUMHUYCCKHE CBOWCTBA BEIIECTB pPAa3JIMYHBIX KJIACCOB, TOATBEPXKJIAs OINUCAHUE NpPUMEpPaMHU
MOJICKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINH;

8) npoenoszuposams cBONCTBA BEIIECTB B 3aBUCHMMOCTH OT MX KAYECTBEHHOI'O COCTaBa; BO3MOXKHOCTH MPOTCKAHHMS XHMHYECKUX MPEBPALICHUN B
Pa3INYHbBIX YCIOBUSX;

9) ebluuCHIMbL OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MacChl BEIIECTB; MACCOBYIO JIOJII0 XMMHUUYECKOTO AJIEMEHTA 110 (OpMYJie COCAMHCHHUS;
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI IO YPABHECHUIO XUMUYECKON PEaKIuH;

10) npumernsimo OCHOBHBIC OIEPAIMM MBICIUTEIBHOW JEATCIBHOCTH — AaHaIW3 M CHHTE3, CpaBHCHUE, OO0OOIICHHME, CHCTEMAaTHU3AIIMIO,
KJ1acCU(DUKAIIUIO, BBISABICHUE PUIMHHO-CIICICTBECHHBIX CBSI3€H — JIJIsl M3YYCHHUSI CBOWCTB BEIIECTB M XUMHUECKUX PEAKIIMN; €CTECTBEHHO-HAYYHBIC
METO/IbI I03HAHUST — HAOJI0ICHUE, U3MEPEHUE, MOICITUPOBAHNE, SKCTICPUMEHT (PEATbHBIN 1 MBICIICHHBIH );

11) credoeams npaBuIaM TOJIb30BAHNS XUMHUYECKOW TOCYIOH U J1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MpPaBUIIaM OOpaIleHHs C BEIICCTBAMH B
COOTBETCTBHUHM C WHCTPYKIHUSMHU IO BBITIOJHEHHUIO J1a00OpAaTOPHBIX XUMHUYECKHX OIBITOB IO TMOJYyYEHUIO M COOMPAHUI0 Ta3000pa3HbIX BEIIECTB
(Boopo/ia M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHON MacCOBOW J0Jiel pacTBOPEHHOTO BEIIECTBA; IMJIAHHUPOBATh U MPOBOJUTH
XUMHYECKHE YKCIIEPUMEHTHI 110 PacllO3HABAHUIO PACTBOPOB MIEIIOUEH M KHUCJIOT C MOMOIIBIO HHIUKATOPOB (JTakMyc, (heHoI(TamenH, MeTHIOPAHK U

ap.).



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HaumenoBanue pasaenos | KosunyecTBo yacos Mara Buabl gesiTeJIbHOCTH Buabi, d¢opmbl | DaeKTpOHHDbIE
/1 | 1 TeM NPOrpaMMbl seero | xomrpomen | nparirec U3YYeHHs KOHTPOJISA (undposBbie)
ble PaGoTHI | e paGoTEI o0pa3oBaTte/ibHbIE
pecypchbl
Paznen 1. IleppoHavasibHble XUMHYECKHE MIOHSITHS
1.1. | Xumus — BaxkHasi| 6 - 2 Cents10pp | PackpbITh CMBICT M3ydaeMbIX | YCTHBINA OIpoc, | https://www.youtube.c
00J1aCTh  €CTeCTBO3HAHMS HIOHSATHI; IIPaKTHYECKast om/watch?v=PpZ8IXvDJ
U NPAKTHYECKOH PackppiTh ponab xumuu B | pabota 81&list=PLpxO2r2AXS3G
NesiTeJIbHOCTH YeloBeKa OPUPOJE U KU3HU YEJIOBEKA, | TEeMATUYECKUI s50kmFmjMpdulwGNo1
€€ CBA3b C IPYIIMU HAyKaMH; | TUKTaHT, xOn&index=1
Paznuyath 4yuCTHIE BEIIECTBA | CAMOOILIEHKA  C
M CMeCH; OIHOPOIHBIE H | Mcrons3oBannem | NEPS://www.youtube.c
HEOIHOPOIHBIE CMECH; «OIIEHOYHOTO om/watch?v=HPPTId
Paznmuyateh  (U3MYECKHE W | JIUCTay. G52R4&list=PLpxO2r
XMMHYECKHE SBICHUS; 2AXS3Gs50kmFmjM
OnpeensTh IPU3HAKH pdulwGNo1x0n&inde
XUMHUYECKUX peakuuii " x=2
YCIIOBUS UX MPOTEKAHHUS;
CnenoBate mnpaBunam Tb u
[1I1P IIpA  BBIIOJIHEHUH
MPaKTUYECKUI padoT.
1.2. | BemecTBa 16 1 - Cents6pp- | [IpuMeHsTh ecTeCTBEHHO - | YCTHBIA oIpoc, | https://www.youtube.c
U XMMHYECKHEe peaKkinu OKTSOPB- HAYYHBIE METOJbI MO3HAHUS U | TEMATUYECKUHN om/watch?v=Db-
HOAOpb OCHOBHBIE OIlEpaLlvy | MUCbMEHHBIN K52gx4Kg&list=PLoSuFw
MBICITUTEIILHOM JEATETBHOCTH | OMPOC, [1nBD1n5dGsGlIZtzDERt
i usydenus BemiectB W | [Ipaktudeckas | PGYSpO&index=12
XUMHUYECKHUX peakmuii; | pabora,

PaCKpBITL CMBICJI M3YYaCMbIX

CaMOOILICHKa C

https://www.youtube.c
om/watch?v=nb 1tFvM



https://www.youtube.com/watch?v=PpZ8IXvDJ8I&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=1
https://www.youtube.com/watch?v=PpZ8IXvDJ8I&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=1
https://www.youtube.com/watch?v=PpZ8IXvDJ8I&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=1
https://www.youtube.com/watch?v=PpZ8IXvDJ8I&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=1
https://www.youtube.com/watch?v=PpZ8IXvDJ8I&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=1
https://www.youtube.com/watch?v=HPPTIdG52R4&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=2
https://www.youtube.com/watch?v=HPPTIdG52R4&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=2
https://www.youtube.com/watch?v=HPPTIdG52R4&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=2
https://www.youtube.com/watch?v=HPPTIdG52R4&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=2
https://www.youtube.com/watch?v=HPPTIdG52R4&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=2
https://www.youtube.com/watch?v=HPPTIdG52R4&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=2
https://www.youtube.com/watch?v=Db-K52gx4Kg&list=PLo5uFwI1nBD1n5dGsGlIZtzDERtPGYSp0&index=12
https://www.youtube.com/watch?v=Db-K52gx4Kg&list=PLo5uFwI1nBD1n5dGsGlIZtzDERtPGYSp0&index=12
https://www.youtube.com/watch?v=Db-K52gx4Kg&list=PLo5uFwI1nBD1n5dGsGlIZtzDERtPGYSp0&index=12
https://www.youtube.com/watch?v=Db-K52gx4Kg&list=PLo5uFwI1nBD1n5dGsGlIZtzDERtPGYSp0&index=12
https://www.youtube.com/watch?v=Db-K52gx4Kg&list=PLo5uFwI1nBD1n5dGsGlIZtzDERtPGYSp0&index=12
https://www.youtube.com/watch?v=nb_1tFvMFu8&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=3
https://www.youtube.com/watch?v=nb_1tFvMFu8&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=3

MOHSITHUH;

Pazmuuate  Qusnueckue u
XUMHUYECKHE  SIBICHUS, U
OOBSICHATh MX CYIIHOCTb C
TOYKM  3pEHUsl  aTOMHO-
MOJICKYJISIPHOTO Y4EHUS;
Onpenensrsb IPU3HAKU
XUMHUYECKHX  peakuuid U
YCIIOBUS UX IPOTEKAHUS;

Knaccudunuposars
XUMUYECKUE peakiuu;
CocraBndarth (hopMyIibL

OMHApHBIX COCAMHEHHH TI0
BaJCHTHOCTH M OIpPEACsaTh
BAJICHTHOCTh 10 (opMmyiam

BEILIECTB; paccTaBIIsTh
KOA(PUIIHEHTBHI B
ypaBHEHUSX XUMHUYECKON
peaxium;

CnenoBate mpaBuwinam Thb u
[II1P IIpU  BBINOJHEHUU
MPAKTUYECKUIA padoT.

HCIIOJIB30BaHHUCM
«OLICHOYHOI'O
JIUCTa».

Fu8&list=PLpx02r2AXS3
Gs50kmFmjMpdulwGN
01x0On&index=3

https://www.youtube.c
om/watch?v=4Gyx2A
FmQvO&list=PLoe4L
7cYJo_U-
02hkviDHAa0e8hQA
b Dx&index=12

https://www.youtube.c
om/watch?v=I5LmT6
068G0&list=PLoe4L7
cYJo U-
02hkviDHAa0e8hQA
b Dx&index=13

https://www.youtube.c
om/watch?v=e3AH V
MagYkl&list=PLoe4L
7cYJo_U-
02hkviDHAa0e8hQA
b Dx&index=14

https://www.youtube.c
om/watch?v=CooDNb
HHolY &list=PLoe4L
7cYJo U-
02hkviDHAa0e8hQA
b Dx&index=29

Hroro no pazneny
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https://www.youtube.com/watch?v=nb_1tFvMFu8&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=3
https://www.youtube.com/watch?v=nb_1tFvMFu8&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=3
https://www.youtube.com/watch?v=nb_1tFvMFu8&list=PLpxO2r2AXS3Gs5OkmFmjMpduIwGNo1x0n&index=3
https://www.youtube.com/watch?v=4Gyx2AFmQvQ&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=12
https://www.youtube.com/watch?v=4Gyx2AFmQvQ&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=12
https://www.youtube.com/watch?v=4Gyx2AFmQvQ&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=12
https://www.youtube.com/watch?v=4Gyx2AFmQvQ&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=12
https://www.youtube.com/watch?v=4Gyx2AFmQvQ&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=12
https://www.youtube.com/watch?v=4Gyx2AFmQvQ&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=12
https://www.youtube.com/watch?v=l5LmT6g68G0&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=13
https://www.youtube.com/watch?v=l5LmT6g68G0&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=13
https://www.youtube.com/watch?v=l5LmT6g68G0&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=13
https://www.youtube.com/watch?v=l5LmT6g68G0&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=13
https://www.youtube.com/watch?v=l5LmT6g68G0&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=13
https://www.youtube.com/watch?v=l5LmT6g68G0&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=13
https://www.youtube.com/watch?v=e3AH_VMgYkI&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=14
https://www.youtube.com/watch?v=e3AH_VMgYkI&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=14
https://www.youtube.com/watch?v=e3AH_VMgYkI&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=14
https://www.youtube.com/watch?v=e3AH_VMgYkI&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=14
https://www.youtube.com/watch?v=e3AH_VMgYkI&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=14
https://www.youtube.com/watch?v=e3AH_VMgYkI&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=14
https://www.youtube.com/watch?v=CooDNbHHo1Y&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=29
https://www.youtube.com/watch?v=CooDNbHHo1Y&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=29
https://www.youtube.com/watch?v=CooDNbHHo1Y&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=29
https://www.youtube.com/watch?v=CooDNbHHo1Y&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=29
https://www.youtube.com/watch?v=CooDNbHHo1Y&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=29
https://www.youtube.com/watch?v=CooDNbHHo1Y&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=29

Pazgen 2. Baxneiimue NpeaACTaBUTEC/ I HEOPraHU4YE€CKUX BEIIECTB

2.1. | Bo3ayx. Kucaopon.| 6 1 Hosi6pb PackpbiTh cMBICT M3ydaeMbIX | YCTHBIN —orpoc, | https://educont.ru/-

IMonsiTue 06 oxkcuaax TIOHSTHI U IPUMEHSTH UX MPH | TUCbMEHHBIN KaTaJior  UPpPOBOTO
OITMCAHUM CBOWCTB BEILECTB U | ONIPOC,  3a4eT, | 00pa30BaTeIbHOTO
MIPEBPAILICHUI; CaMoolieHKa C | KOHTEHTA.
XapaxkTepu30BaTh cocTas | ucnosnb3oBanueM | https://www.youtube.c
BO3/1yXa, (UBHYECKHE | | OLIEHOYHOTO om/watch?v=m BYQ
XUMHYCCKUC CBOHMCTBA. | JIUCTaA». az3eh8&Ilist=PLoe4L7

ABHUBATh CaKINH
Soli)emxm u MGI[JP;eHHLE)FO m‘.u__
OKHCIICHHUS, pacrio3HaBath 02hkv1PHAaOe8hQA
ONBITHBIM ITyTEM KHCJIOPO; b_Dx&index=33
OOBACHATH CYIIHOCTb
HKOJIOTUIECKUX npooiem,
CBSI3aHHBIX C 3arps3HEHUEM
BO3/1yXa; CrnenoBathb
npasusiam Tbh u IIIIP npum
BBIMIOJIHEHUH  TPAKTHYCCKUIN
pabor.

2.2. | Bogopoa. 3 1 JlekaOpp | PackpbITh CMBICT HM3ydaeMbIX | YCTHBIN orpoc, | https://educont.ru/-
IMonsitne o0  KHCIOTAX TIOHSATHI U IPUMEHSTh UX MPH | TEMATHUECKUH | Katajgor  1udpoBoro
M COJISIX OITMCAHUM CBOMCTB BEILECTB U | MUCHMEHHBIH 00pa3oBaTeIbHOTO

NIpEBpaICHUI; orpoc, KOHTEHTA.
XapakTepu3oBaTh NpaKkTHIecKast https://www.youtube.c
¢dusnveckne W XUMHYECKHE | paboTa om/watch?v=19CHgqY
CBOMCTBa BOJIOpOJA, ClIocOOBI | CaMOOIIeHKa ¢ DENSs&list=PLoe4L 7
€ro MOyYCHN, MPUMECHCHHS. | HCTIONB30BAHMEM | /14 ).
CobOpates mpuboOp ISl €ro | «OIEHOYHOTO C—__
MOJTYYCHHUSI. CrnenmoBartsp | TUCTay. 02hkviDHAa0e8hQA

npaswiam Tb wu IIIIP npu
BBITIOJTHEHUHM  TIPAKTHYECKUN
pabor. VYyacTtBOBaTh B
COBMECTHOI paboTe B TpyIIe.

b Dx&index=31

https://www.youtube.c
om/watch?v=njgiFMC



https://educont.ru/-
https://www.youtube.com/watch?v=m_BYQaz3eh8&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=33
https://www.youtube.com/watch?v=m_BYQaz3eh8&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=33
https://www.youtube.com/watch?v=m_BYQaz3eh8&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=33
https://www.youtube.com/watch?v=m_BYQaz3eh8&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=33
https://www.youtube.com/watch?v=m_BYQaz3eh8&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=33
https://www.youtube.com/watch?v=m_BYQaz3eh8&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=33
https://educont.ru/-
https://www.youtube.com/watch?v=19CHqYDFN8s&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=31
https://www.youtube.com/watch?v=19CHqYDFN8s&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=31
https://www.youtube.com/watch?v=19CHqYDFN8s&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=31
https://www.youtube.com/watch?v=19CHqYDFN8s&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=31
https://www.youtube.com/watch?v=19CHqYDFN8s&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=31
https://www.youtube.com/watch?v=19CHqYDFN8s&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=31
https://www.youtube.com/watch?v=njqiFMCy_D8&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=32
https://www.youtube.com/watch?v=njqiFMCy_D8&list=PLoe4L7cYJo_U-02hkvjDHAa0e8hQAb_Dx&index=32

y D8&list=PLoe4L7c
YJo U-
02hkviDHAa0e8hQA
b_Dx&index=32

2.3. | KoatuyecTBeHHbIE PackpeiTh CMbICT H3y4aeMbIX | YCTHBIH ompoc, | https://educont.ru/-
OTHOILUCHHUS B XUMMH MOHATUH W MPHUMEHATH OTH | TEMATUYECKUHI
MOHATHS, & TAK)KE M3YYCHHBIC | 3aUeT, https://www.youtube.c
3akoHbl W Teopun Juig | Camoorienka ¢ | om/watch?v=1fnHebS
pellieHsT pPacYeTHBIX 3ajady; | ucnojis3oanueM | Gexl&list=PLoe4L7c
Bbruncnsate MOJIIpHYIO Maccy | «OLIEHOYHOIO YJo U-
BEIIECTB; KOJIMYECTBO | TUCTA. 02hkviDHAa0e8hQA
BEIIeCTBa, 00BEM Ta3a, Maccy b Dx&index=7
BEIIIECTBA. [TpoBOIUTH
pacueTbl 1O  ypaBHEHUSAM https://www.youtube.c
XAMUYECKHUX peaKIvii: om/watch?v=yPHD9b
KOJIMYeCTBa, 00BEMAa, MAacChl 7hAOKk&list=PLoe4L7
BELIECTBA. cYJo U-
02hkvjDHAa0e8hQA
b_Dx&index=8
2.4.| Bona. PacrBopbI. SIuBape PackpbITh CMBICT M3ydaeMbIX | YCTHBIA OIpoc, | https://www.youtube.c

ITousiTne 00 OCHOBAHMAX

MOHATUM U IPUMEHSTh UX IPU
ONMCAaHUU CBOMCTB BELIECTB U
IIpEBpALLCHU;
XapakTepru3oBaTh
¢usznyeckue M XUMHUYECKHE
CBOICTBA BOJIbI, €€ POJIb Kak

pacTBOpUTENs B MPHUPOIHBIX
nporieccax. CocraBnsTh
ypaBHEHUs XUMHYECKHUX

TEeMaTU4YeCKU
MACHEMEHHBIN
onpoc,
MpaKTHIecKas
pabora,
CamMmooneHka ¢
HCITOJIb30BAHUEM
«OIIEHOYHOTO
JINCTa.

om/watch?v=PvW2xgvK
6Xw&Iist=PLo5uFwl1nB
D1n5dGsGlIZtzDERtPGY

Sp0&index=62

https://www.youtube.c
om/watch?v=sZKhFp

BmymA&list=PLai4q
oTZtgwTMSEhTOMh
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peaKkuuii ¢ y4acTUEM BOJBI.
OOBACHATD CYILIHOCTb
9KOJIOTUIECKUX npobiem,
CHocO0Obl OYUCTKU BOJABI U
Mepbl [0 OXpaHe€ BOJ OT
3arpsi3HEHUs. CrnenoBatb
npasunaM Tb u IIIIP mpm
BBINIOJIHCHUHM  NPAKTUYECKUI
pabor. [IpoBOIUTH
BBIUNCJICHHUSI C IIPUMEHEHUEM
MOHATUHA  «MaccoBas  J10JIsd
BELIECTBAY.

4_8_
wQzRCYumwW&ind
ex=68

https://www.youtube.c
om/watch?v=TANdG
XXE p8&list=PLai4q
oTZtgwTMSEhRTOMh
48-
wQzRCYumwW&ind
ex=69

https://www.youtube.c
om/watch?v=Jn_Coys
S8co&list=PLai4qoTZ
tgwTMSEhTOMh48-
wQzRCYumwW&ind
ex=70

https://www.youtube.c
om/watch?v=ceoYuT

Yrzes&list=PLai4qoT
ZtgwTMSEhTOMh48

wOQzRCYumwW&ind
ex=71

2.5.

OcHoOBHBIE
HEOPraHu4eCcKHX
coeINHEeHN

KJIACChI

14

deBpaiib-
MapT

Knaccudunuposars
M3y4yaeMble  BelllecTBa IO
COCTaBYy 3| CBOICTBaM;
CocraBnsth (hopMyIibI
OKCHJIOB, KHCJIOT, OCHOBaHHH,
coliei W Ha3plBaTh HX IO
MEXIyHAPOAHOU

VYerHBI - onpoc,
TEMaTUYeCKUI
NHUCHMEHHBIN
onpoc,
MpaKTUyecKas
paborta,
KOHTPOJIbHAs

https://www.youtube.c
om/watch?v=_uMEhE
TkOjO0&list=PLoe4L7
cYJo U-
02hkviDHAa0e8hQA
b Dx&index=46
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HOMEHKJIATYype.
[Iporno3upoBath  CBOMCTBA
BEIIECTB HA OCHOBE MX OOMINX
XUM.CBOWCTB M3YYEHHBIX
KJIaCCOB. [IpounsBoauts
BBIUMCJICHUS 110 ypaBHEHUSIM
XUMUYECKHUX PEAKLIUN.

pabora,
CamMoorieHka ¢
HCIOJIb30BaHUEM
«OIIEHOYHOT'O
JIACTa.
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AXS3Gs50kmFmjMp
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https://www.youtube.c
om/watch?v=gpsDpj5

Bbgw&list=PLpxO2r2
AXS3Gs50kmFmjMp
dulwGNo1x0n&index
=22

https://www.youtube.c
om/watch?v=KQNv0
UZaeAO&Ilist=PLpxO
2r2AXS3Gs50kmFmj
MpdulwGNo1x0n&in
dex=23

Uroro no pazneny
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Pa3nen 3. llepuoanueckuii

3aKO0H

H

IMepuoanueckasi
CtpoeHue aToMoB. XUMU4ecKas cBA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PEaKINU

CucTeMa XUMHYECKHUX

3JIEMEHTOB

1. W.

MennaeieeBa.

3.1. | llepuoauvecknii 3aK0H W
Ilepuoauyeckass cucrema
XHMHYECKHX JJIeMEHTOB
JI. 1. MeHaesieeBa.
Crpoenne aroma

6

1

Armpenb

PackpsITh CMBICII
IIEPUOIUYECKOTO 3aKOHa.
[lonnmare  cymecTBOBaHHUE
NEPUOJINYECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKHUX
JJIEMEHTOB U UX COCIVHECHUH
0 ITOJIOKEHUS B
IIEpUOANYECKON CUCTEME U

CTPOEHUHU aToMma.
[Iporno3upoBars Xapakrep
U3MEHEHUN CBOWCTB

9JIEMEHTOB U UX COE€IUHEHHH
no TrpynmnaMm H Iepuoaam
[lepuoanueckoit CHCTEMBI
J.1. Menneneena.

VYerHBI - omnpoc,
KOHTPOJIbHAS
pabora,
CamooneHka ¢
UCTIOJTb30BaHUEM
«OIIEHOYHOTO
JFCTa.

https://www.youtube.c

om/watch?v=JFyR736kK
aA&list=PLoe4L7cYJo U-
02hkviDHAa0e8hQAb D
x&index=1
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om/watch?v=gxABFeULI
d4&list=PLoe4l7cYJo U-
02hkviDHAa0e8hQAb D
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fY&list=PLoe4L7cYJo U-
02hkviDHAa0e8hQAb D
x&index=3

https://www.youtube.c
om/watch?v=8rlisYoaT6
w&list=PLoe4L7cYJo U-
02hkviDHAa0e8hQAb D
x&index=4

https://www.youtube.c
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Kllk&list=PLoe4L7c
YJo U-
02hkviDHAa0e8hQA
b_Dx&index=42

https://www.youtube.c
om/watch?v=QytGRa-
LC9s&list=PLoe4L7c
YJo U-
02hkviDHAa0e8hQA
b_Dx&index=43

https://www.youtube.c
om/watch?v=Q1MHS
107MZA&list=PLoe4
L7cYJo U-
02hkviDHAa0e8hQA
b_Dx&index=44

https://www.youtube.c
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om/watch?v=Bdv2RY
DWAdJE&list=PLoe4
L7cYJo U-
02hkviDHAa0e8hQA
b_Dx&index=45

3.2.

Xumuueckas CBA3b.
OKHCINTEIBHO-
BOCCTAHOBHUTEJIbHbIE
peakuuun

Maii

PackpbITh CMBICT M3ydaeMbIX
TOHSATHH;

Onpenenste BUI XUMHUIECKON
CBSI3U B COE/IMHCHUM;
Ornpenenarsb CTENEeHb
OKHCIICHHSI XUMHYECKOTO
seMeHTa 1o  (opmyne ero
COCIMHCHUS;

Onpenenarb  3JIEMEHT -
OKUCIUTEIb W DIEMEHT -

BOCCTaHOBUTEb;
OOBSCHATD CYIIHOCTh
IIPOLIECCOB  OKHUCIIEHUS U
BOCCTAHOBJICHMUS;

CocraBnartb ANEKTPOHHBIN
OaJlaHC C y4YeTOM YHCIa
OTIAHHBIX U TIPUHATHIX
AJIEKTPOHOB;

CocTaBisTh

OKHUCJIUTEITHHO-
BOCCTaHOBUTEIHHON PEaAKIIHH;

ypaBHEHUS

YerHBI - ompoc,
TEMaTUYECKUHN
MACHEMEHHBIN
ompoc, 3a4erT,
CaMooleHKa ¢
HCIOJIb30BaHUEM
«OIIEHOYHOT'O
JIACTaY.

https://educont.ru/-
Katajor  1udpoBoro
00pazoBaTeNbHOTO
KOHTCHTA.
https://www.youtube.c

om/watch?v=Lowi-
LpHgmQ&list=PLoe4
L7cYJo U-
02hkviDHAa0e8hQA
b_Dx&index=50

https://www.youtube.c
om/watch?v=NNUD3

xvuxql&list=PLpxO2r
2AXS3Gs50kmFmjM
pdulwGNo1x0n&inde
x=41

https://www.youtube.c
om/watch?v=1MpFD7
KBYLM&list=PLpxO
2r2AXS3Gs50kmFmj
MpdulwGNo1x0n&in
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dex=47

https://www.youtube.c
om/watch?v=_jZT3Qb
7Tpk&list=PLpx02r2

AXS3Gs50kmFmjMp
dulwGNo1x0On&index
=48

https://www.youtube.c
om/watch?v=SGXKk1j
TMIMQ&Iist=PLpxO
2r2AXS3Gs50kmFmj
MpdulwGNo1x0n&in
dex=49

Wroro mo pasnmeny: 13
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO | 68

YACOB I10 ITPOTPAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka Kosun4vecTBo 4acos Hara Buabl, opMbl KOHTPOJIS
n/n U3y4YeHUs
BCero | KOHTPOJIbHbIE | IPAKTHYeCKHUe
padoThI padoThI
1. | Bogusiii uncTpykTax o Th u II1P. [Ipenmer 1 - - CeHTAa0pD VYerubiii onpoc, O1eHOYHBIH JIUCT
XUMHUH. Pob XUMUH B J)KU3HU YeJIOBEKA.
2. | Xumus B cucreme HayK. MeTo bl TO3HAHUS B 1 - VYeTHBII onpoc
XUMHH
3. | 3HaKoMCcTBO ¢ mpaBuIamMu 0€30MacCHOCTH U 1 |- 1 [IpakTuueckas pabora
npuéMaMu paboThl B XMMHUYECKOM
naboparopuu. [Ipaktrueckas padora Ne 1.
[TpaBuiia paboThI B 1aOOpaTOPUH U MIPUEMBI
oOparieHus ¢ 1abopaTOPHBIM 000PyI0BaHUEM
4. | Tena u BemectBa. PU3NUYECKHE CBONCTBA 1 - - VYcrHbIil onpoc
BELIECTB. ATperaTHOE COCTOSIHUE BEILECTB
5. | Yuctele BemecTBa 1 cMecu. CriocoObl 1 |- - VYerHbIl onpoc
pazzeneHust cMecen
6. |Ilpaktuueckas pabGora: Ne 2. Pasmenemme| 1 |- 1 [IpakTuueckas pabora

cMeceil (Ha npUMepe OYHUCTKH IIOBAPEHHOU
COJIN)

(«Touka pocrta») b)Ouucrka 3arpsi3HEHHOU
MTOBAPEHHOM COJIH.




Atombl U Monekyiabl. IIpocTele U clokHbIE
BEILECTBA

VY CTHBIN ONPOC, OLIEHOYHBIH JIUCT

8. | XuMuyeckue dJIEeMEHThl. 3HaKu (CHMBOJIbI) CeHTa0pD TemaTuueckas NMCbMEHHAas
XUMHUYECKHX IJIEMEHTOB paborta

9. | AToMHO-MOJNEKYIJISIpHOE y4EHUE. 3aKkoH OKTs0pb VYcrHblit onpoc
IIOCTOSIHCTBA COCTaBa BELICCTB

10. | Xumunueckas ¢popmyna. BageHTHOCTS aTOMOB YcTHBIN onpoc
XUMUYECKHX 3JIEMEHTOB

11. | CoctaBnenue  xuMuyeckux  GopMyln 1O VYcTHBIN onpoc
BAJICHTHOCTH.  HaxoxzaeHue  BaJ€HTHOCTH
XUMHUYECKHX 3JIEMEHTOB 10 opMmyIie

12. | OTHOCUTEIBHAS aTOMHas Mmacca. VYerHbli onpoc
OTtHocuTenbHAasE MOJIEKYJISIpHasi Macca

13. | Pemenue 3a1a4 Ha BBIYHMCIICHUE [IpakTuka pemenus 3agau
OTHOCHUTEIIBHON MOJIEKYJISIPHOM MacChbl
BEILECTB

14. | MaccoBasi 10511 XMMUYECKOI'0 3JIEMEHTA B [IpakTuka pemenus 3agad
COCTMHEHUU

15. | Pemiennie 3amay Ha BBIYUCICHHE MAaCCOBOM [IpakTrka pemenus 3agaq
JOJM XMMHUYECKOro 3jeMeHTa 1o ¢opmyre
COCIMHEHUS

16. | ®usznyeckue W XUMHYECKHE  SBJIICHHSL. OKTs0pb Y CTHBIN OMpoc, OIEHOYHBIN JIUCT
XUMHYecKasi peakius

17. | [Ipu3Haky U ycIOBHsI IPOTEKAHUS XUMUYECKUX VY CcTHBIN OnpoC, OLIEHOYHBINA JTUCT
peakuun

18. | BakoH coxpaHeHuss Macchl BemiecTB. M.B. VYeTHBIT onpoc

JIOMOHOCOB — YUYEHBIW-IHIIMKIIONIETUCT




19.

XHUMHUYECKUE YPABHEHUS

Y CTHBIN ONPOC, OLEHOYHBIH JIUCT

20. | Tunmbl XMMHYECKUX pEaKIuil (CoeauHEHUS, Temarnueckuit MMHUCbMEHHBIN
pasJIoKEeHUs, 3aMelIEeHUs1, 0OOMeHa) orpoc
21. | Ypok 00001IeH s U cCucTeMaTU3aluy 3HaHu i VYcrHbiit omnpoc, MpaKTHKa
pelieHust 3ajad U COCTaBJIECHUE
XUM.ypaBHEHUI
22. | KourponpHas padora Nel. Hos6pb Kontponbnas padora
23. | Bo3myx — cmech razoB. CocTaB Bo3ayxa JexaOpb O1EeHOYHBII JTUCT
24. | TemoBoit  3(h(deKT XUMHUYECKOH peaxIuH, YcTHBIN onpoc
HNOHATHE O TEPMOXUMHUYECKOM YPAaBHEHUH,
9K30- U SHJOTEPMUIECKUX PEAKIHIX
25. | CocoOsl HOJTy4YeHUs KHUCII0poAa B Tematuueckuit MUCbMEHHBIN
naboparopuun " IPOMBIIIJICHHOCTH. OTIpoc
[TpumeHnenue kuciopona
26. | Ilpaktuueckas pabGora Ne 3. [losmyuenue u [IpakTuyeckas pabora
coOMpaHue KHCIOPOa, U3yYeHHE eT0 CBOMCTB
27. | KpyroBopot Kuciopoa B Ipupoie. VY CTHBIN ONpOC, OLIEHOYHBINA JTUCT
28. | Kuciopos — XMMHYECKHIA AJIEMEHT U MPOCTOE YcTHBIN onpoc
BeecTBo. [TonsaTHE 00 OKCHIAX.
29. | Bogopom — XHMHYECKUH 3JIEMEHT M IMPOCTOE Temarnueckuit MMHUCbMEHHBIN
BEILECTBO. onpoc (KUCI0po)
30. |Ilpaktuueckass pabora Ne 4. Ilomyuenue u JexaOpb [IpakTuyeckas pabora
coOupaHue BOJOPO/Ia, H3yUCHHE eT0 CBOMCTB
31. | IloHsTHE O KHCTIOTaX U COJISAX SHBapp TemaTnueckuii ITACbMEHHBIN
orpoc (BOAOPO.)
32. | KomuuectBo BemectBa. Monbs. MomnsipHas [IpakTuka pemenus 3agau




macca.

33. | 3akoH ABoraapo. MossipHbI 00BEM T'a30B. [IpakTuka pemenus 3agad

34. | Pemienne 3a7ay Ha B3aUMOCBSI3b KOJIMYECTBA [TpakTuka pemenus 3agad
BEIECTBa, 00bEMA M Macchl ra3oB. PacyéTel mo
XUMHUYECKUM YPABHEHHUSM.

35. |Pacuérbl 1O  XMMHYECKUM  YpaBHEHMSIM. [TpakTuka pemenus 3agad
[TpumeHneHue 3akoHa ABorajpo.

36. | duznueckue W XUMHYECKHE CBOICTBAa BO/IBI. SIHBapp YceTHbii onpoc, OLEeHOUHBIH JTUCT
AHaIu3 ¥ CUHTE3 — METObl U3YUYEHHUS COCTaBa
BOJIBI.

37. | Ilonsitie 00 OCHOBAHUSAX U MHIUKATOPAX. ®deppanb OneHOYHBIH JTUCT

38. | PactBOpbl. PacTBOpUMOCTD BEIIECTB B BOJE.

39. | KonuenTpanuss pactBopoB. MaccoBas 10iis [IpakTuka pemenus 3agau
BEIIECTBA B  pacTBope. BprumcieHns ¢
WCIIOJIb30BAaHUEM TIOHATUS «MaccoBas J10JIs
BEILIECTBA B PACTBOPEY.

40. | [Ipaktuyeckas pabora Ne 5. IlpurorosneHue [IpakTuueckas pabora
PacTBOPOB € ONPEAEIEHHON KOHIEHTPALUE.

41. | KpyroBopoT BOJbl B MpuUpoJe. 3arpsizHEHHE Temarnuecknit MIMCBbMEHHBIN
npupoaHbiX  BoAd. OxpaHa M OYMCTKA orpoc (Bojaa)
IIPUPOJHBIX BOJ

42. | Knaccugukaiuss HEOPraHMIECKUX COeTNHEHHN VYerubii onpoc, O1eHOYHBIHN JIUCT

[TonsiTHe © Trpynmax CXOJHBIX OSJEMEHTOB
(IemoyHble M IETOYHO3EMENTbHBIE METaJlIbl,
TaJIOTeHbl, HWHEPTHBIE Ta3bl). JIEMEHTHI,
KOTOpbIe 00pa3zytoT aMQpOTepHbIE OKCHIBI H
TUAPOKCHUIBL




43. | Knaccugukaius HeOpraHn4eCKux COeIMHEHUN. Mapr YeTHbii onpoc, OLEeHOUHBIN JTUCT
44. | Okcuapl: KiIaccu(uKanus v CBOMCTBA. YeTHbii onpoc, OLEeHOUHBIN JTUCT
45. | OcHoBanus, Kiaccuukanus U  CBOKMCTBA, Temarndeckuit MMMChbMEHHBIN
CIIOCOOBI MOJTYYEHHUS. orpoc
46. | AMdoTrepHble OKCHUABI U TUAPOKCUIBI, HUX Temarnueckuit MMHUCbMEHHBIN
CBOWCTBA U MOJyYEHHE orpoc
47. | Kucnotst: COCTaB, KJaccupukanus, Tematuueckuit MUCbMEHHBIN
HOMEHKJIaTypa, (pu3nueckue cBoiicTa orpoc
48. | Kuciiotel: XMMHYECKHE CBOWCTBA, CIIOCOOBI YcrHbli onpoc
HOJy4YeHHUs. Psii akTHBHOCTH METaJIJIOB
49. | Comu: xnaccudukaius 1 CBOHCTBA. Temarnueckuii MTUChMEHHBIN
orpoc
50. | Beluncnenuss 1o ypaBHEHMSM XUMHYECKOH Tematuueckuit MUCbMEHHBIN
peakuuun orpoc
51. | 'enernueckass  CBS3b  MeXAy  KJaccamu [IpakTuka pemeHus 3agau
HEOPraHUYECKUX COEAVNHEHNN
52. |Ilpaktuueckas pabora Ne 6. Pemenue [IpakTuyeckas pabora
AKCIEPUMEHTATbHBIX 3a1a4 1o TeMe
«OCHOBHBIE KJIaCCBI HEOPraHUUYECKUX
COCTUHEHUIN)
A) IlepenaceimieHHble  pacTBopbl  («Touka
pocTtay) b) Brinonnenue OIIBITOB,
JEMOHCTPUPYIOIIMX  TIEHETUYECKYI0  CBS3b
MeEX/1y OCHOBHBIMHU KJIaCCaMH HEOPTaHUYECKHUX
53. | Ypok 060011eHHs U cucTeMaTU3aluy 3HaHUH Amnpenb [IpakTuka pemenus 3agau
54. | KonrponbHas pabora Ne2. KonTtponbHas pabora




55.

AHaim3 KOHTPOJIHHON pabOThI

56.

Crpoenue atomoB. CocTaB aTOMHBIX sJIEP.
N3otonbl. DnekTponbl. DU3NUECKUA CMBICHT
HOPSIKOBOTO HOMEpA 3JIEMEHTA

OLUEHOYHBIH JTUCT

57,

[lepuonnueckuii 3akoH u llepuonnueckas
cucTeMa  XMMHUYecKux  ajiemeHtoB  JI.U.
MenneneeBa. Ilepuonapl, Tpyniibl, MOATPYIIIbI.
@uU3MYECKU CMBICI HOMEpPOB IIEpHOJia U
TPYIIIIbI

VYcrHblit onpoc

58.

CtpoeHue »SJIEKTPOHHBIX O0O0JIOYEK AaTOMOB
IIEPBBIX 20 XUMHUYECKHUX AJIEMEHTOB
nepuoauyeckoit cucrtemsl /1. 1. Menneneena

YcrHbIit onpoc

59.

XapakTepucThKa XHMHYECKOI0 3JIEMEHTa IO
€ro IMOJOXEHUIO B MEPUOJMYECKOM CUCTEME
JI. 1. MenneneeBa

VYcrHblii onpoc,

60.

3HadeHue MepuoaAnIECKOro 3aKOHa u

HepI/IOI[H‘{CCKOﬁ CHUCTEMBI XUMHUYCCKUX
DJIEMEHTOB Ul Pa3BUTHUS HAayKHU U TPAKTUKH.
. . MenneneeB — yu€HBIA, memaror |
rpaxkJJaHUH

YeTHBI onpoc,

61.

KonTponbnas padota Ne3

Maiu

KonTponbHas padora

62.

DIIEKTPOOTPULIATETLHOCTH AaTOMOB XUMHYECKHUX
JJIEMEHTOB.

VYerHbI onpoc,

63.

XHUMHUYECKass CBS3b: HMOHHAasA, KOBaJICHTHAasd
MoJIsipHad U KOBAJICHTHASA HCTIOJIApHAA

YeTHBI onpoc,

64.

CreneHp OKUCIEHUS

[IpakTrka pemenus 3ana4d

65.

OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE — PEAKIHH
(OBP). [Tpoueccer OKHCJICHUS u

VYerHbI onpoc,




BOCCTAHOBJICHHUS. OKuciIuTenn u
BOCCTaHOBUTEIIN

66. | CocraBienue  ypaBHEHUH  okuciauTenbHoO-| 1 |- - [TpaxTHka pemieHus 3aaa4y

BOCCTAaHOBUTCIIbHBIX peaKuHﬁ u CXEM
QJICKTPOHHOI'O OanaHca

67. | Ypok 006001IeH s U CHCTEMAaTU3alluy 3HAaHU] 1 |- - YcTHBIN onpoc

68. | Ypok pasBuBaromiero KoHTposii 3HaHWil. | 1 |- - YcTHbIi onpoc
XUMHUS B IeCTBUN

OBIIEE KOJIMYECTBO YACOB Io| 68 |3 6
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

1. Xumus. 8 knacc/I'abpuensia O.C., OctpoymoB WN.I'., CnankoB C.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemienuey;

METOJJUYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA
https://rosuchebnik.ru/ - "TIpoceemenne" Koprnoparus Poccuiickuii yueOHUK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.edu.ru — ®enepanbHbie 00pa30BaTeIbHBIC PECYPCHI AT 00LIETO 00pa30BaHHsl/

2. https://educont.ru/ - Karanor nudpoBoro oopa3oBareIbHOr0 KOHTEHTA.

3. http://school-collection.edu.ru/ - Equnas komutekius nudpoBbix 00pa30BaTEIbHBIX PECYPCOB.
Xumus:

1. http://www.hemi.nsu.ru/ - OcHOBBI XUMHH. DIEKTPOHHBIN YUCOHUK.

2. http://hemi.wallst.ru/— OGpa3oBarenbHBIN CAUT 15 IKOJHHUKOB IO XUMHUH

3. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHocoBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickas omuMITHaa mKoJIbHAKOB.

5. https://chem8-vpr.sdamgia.ru/ - Pemry BITP.




MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOINECCA

YYEBHOE OBOPYJIOBAHHUE

1.IlevaTHbie TaOIUIIBI IO Y4EOHBIM TEMaM Kypca.
2.Mopenu KpUCTAJUTMYECKUX PEIIETOK; MIApOCTEPIKHEBBIE M 00HEMHBIE MOJIEIIA MOJICKYIL.
3. Koiekuny HeOpraHM4eCKrX BEIECTB.

OBOPYJIOBAHUE VIS TIPOBEJEHUA JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPAITAIA

1. Kommiext «Mukponaabopatopust jisi XHMUYECKOTO SKCIIEPUMEHTa» C HA0OPOM COOTBETCTBYIOIINX PEAKTHBOB.
2. Habop peakTtuBOB 1 000pymoBaHus s BeimoaHeHus: OI'D 1o Xumum.



