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HHOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHuUsl COCTaB/IeHA HA OCHOBE
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHON MPOTpaMMbl OCHOBHOI'O
obmero ob6paszoBanus, npencraBieHHblx B PI'OC OO0, a taxke Ha OCHOBE (hemepalibHOM
paboueii mporpaMMbl BOCOUTAHUS M C Y4ETOM KOHIICMLMHU IMpernojaBaHus yyeOHOro npeamera
«XuMus» B 00pa3oBaTenbHbIX opranuzanuax Poccuiickoit denepanun.

[TIporpamma mo XuMuM Aa€T TpelNCTaBICHHE O MENsAX, OOIIed CcTpaTeruu OOydeHHs,
BOCIIUTAHUS M pa3BUTUA OOydaloOUMXCAd CPEICTBAMU Y4YeOHOro IpeiMeTa, YCTaHABJIMBAET
o0s13aTeNbHOE MIPEIMETHOE COJepKaHNe, IPEAYCMaTPUBACT PACIIpeie]IeHHe ero Mo KjaccaM U
CTPYKTYPUPOBAHME IO Pa3iesiaM U TeMaM IPOrpaMMBbI I10 XUMHUH, ONPEAEIISET KOJIUYECTBEHHbIE
U Ka4yeCTBEHHBIC XapAaKTEPUCTUKH COINEPKAHUSA, PEKOMEHIYEMYIO IIOCIIEI0BATEIbHOCTD
U3YYEHUS XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, JOTMKU y4yeOHOIo
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00YyJaromuXcs, OMpeaesseT BO3MOXKHOCTH MpeaAMeTa s
peanmzanuy TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus, a Takke TpeOOBAaHUHN K pe3ysibTaTaM 00y4eHUsI XUMUU
Ha YypOBHE IIeJeil M3ydyeHus IMpeaMeTa M OCHOBHBIX BHJAOB Y4eOHO-TIO3HABATEIbHOM
JesITeNbHOCTU 00 y4aroIIerocs o OCBOCHUIO YUeOHOT' 0 CO/IeP KaHMS.

3HaHHe XUMHH CITY)KUT OCHOBOM ISl (GOPMUPOBAHUS MUPOBO33PEHUS 00YUaIOIIErocs, ero
MIPEJCTaBICHUN O MaTEpHAIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb UTPatOT GOPMUPYEMBIE XUMHUEH
MIPEJCTaBICHUS O B3aUMOIIPEBPAILEHUAX SHEPIUU U 00 SBOJIIOLIUU BEIIECTB B MIPUPOJE, O MYTAX
pelieHuss II00aJbHBIX MPOOJIeM yCTOHYMBOIO Ppa3BUTHUS UEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBON U KOJOTHYeCKOi 0€30MacHOCTH, TPOOIEM 3paBOOXPAHEHHUS.

N3yuenne xumuu:

CHOCOOCTBYET pealu3allid BO3MOXKHOCTEW I caMoOpa3BUTHS U (OpMHUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 0011el 1 PyHKIIMOHATBEHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHHE MBIIICHUS H TBOPUYECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB  HMX  CAaMOCTOSTEIbHOW  y4eOHOW  AEATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEZIOBATENLCKUX YMEHHMM, HEOOXOAMMBIX KaK B IIOBCEAHEBHOM JKHM3HM, TaK U B
po(hecCuOHAILHON AEeSITEbHOCTH;

3HaKOMHUT CO CIEUU(UKONH HAayyHOrO MBILIUIEHUS, 3aKJIaJbIBAET OCHOBBI LEJIOCTHOIO
B3IJIs1/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SABIISETCS OTBETCTBEHHBIM 3TANloM B ()OpMUPOBAHHUH
€CTECTBEHHO--HayYHOU IPaMOTHOCTH 00 y4arouuxcs;

cnocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSM, K TpPUpPOJAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B SKOJOTHYECKoe 0Opa3oBaHHE
00yYaroIIMXCs.

JlanHble HampaBlieHUS B OOyYEHHHM XHMHUU OOECIICUMBAIOTCSA CIEHM(PUKON COmepKAHUS
y4eOHOro TMpeAMeTa, KOTOpbI SBISETCS MEJarornyeckd aJanTHPOBAHHBIM OTpaKEHUEM
0a30BOIf HAYKH XUMUHU Ha OMPEICIEHHOM JTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIo oOIIero o0pa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHME
00y4aroIMMHCS CHCTEMBI NTEPBOHAYAIbHBIX MOHATUNH XUMHUHU, OCHOB HEOPraHUYECKOH XUMHUHU U
HEKOTOPBIX OTAENbHBIX 3HAYNMBIX ITOHATUN OPraHUYECKONU XHUMHH.

CtpykTypa colepkaHusi IpOrpaMMbl 110 XUMUU CPOPMHUPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona kK €€ mizydeHuto. CozepikaHue CKJIAIbIBAa€TCSl M3 CUCTEMBbl MOHSTHH O XMMHUYECKOM
SJIEMEHTE M BEIIECTBE W CHCTEMbI IMOHATUH O XMMHUYEecKoH peakiuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OpraHM30BaHbl 110 IPHHLMILY I[1OCIENOBATEIBHOIO Pa3BUTHs 3HAHMI Ha OCHOBE
TEOPETUYECKNX IIPEACTABICHHUI Pa3HOIO YPOBHSL:

— QTOMHO--MOJIEKYJIIPHOI'O YY€HUsI KAK OCHOBBI BCET'O €CTECTBO3HAHNS;

— [lepuoguueckoro 3akona JI. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4YEHHUsI O CTPOCHHUU aTOMa U XUMUYECKOH CBSI3U;

— IPEeACTaBICHUHN 00 3JEKTPOIUTUYECKON JUCCOLMAIINY BEIIECTB B PaCTBOpaXx.

Teopernyeckne 3HaHMS pacCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJNYYEHHBIX W
OCMBICIIEHHBIX (DaKTOB, pPa3BUBAIOTCSA IIOCIEAOBATEILHO OT OJHOIO YPOBHS K JApyromy,
BBINONHSASL (YHKIMU OOBSCHEHHS M TMPOrHO3WPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
MIPAKTUUYECKOT0 IIPUMEHEHUS U MOITY4YEHUS N3Y4aeMbIX BEIECTB.

OcBoeHre NPOrpaMMBbl O XHMHH CHOCOOCTBYeT (DOPMHPOBAHHIO IPEACTABICHUS O
XMMHUYECKOM COCTaBJISIONICH HAy4YHOM KAapTUHBI MHUpa B JIOTMKE €€ CHCTEMHOM IPUPOIBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HaHHUIO U METOaM IO3HaHMs B Hayke. M3ydeHue xumun
IPOUCXOAUT C IPUBJICUEHHEM 3HAHUH U3 paHee U3YyYEHHbIX YUEOHBIX IPEIMETOB:
«Okpyxarommii Mup», «buonorust. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Tpu u3yyeHnn XUMUM MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XUMUYECKON HAYKU KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, NIPAKTUUECKON JEATEIbHOCTH YeJIOBeKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajjaua y4eOHOro mpeiMeTa COCTOUT B (hOPMHUPOBAHUU
CHCTEMbl XMMHUYECKMX 3HAHUH — BakHEHIIMX (akTOB, MOHSATHUI, 3aKOHOB M TEOPETUYECKUX
MOJIO’)KEHUHM, JIOCTYHNHBIX OOOOIIEHHI MHMPOBO33PEHUECKOI'O XapakTepa, s3blka HayKH, B
MPUOOIEHNH K HAyYHBIM METOJIaM IO3HAHUS NPU U3YUYEHUH BEIIECTB U XMMUYECKUX PEaKIUii, B
(opMUPOBaHMUM M Pa3BUTUM TO3HABATEJIbHBIX YMEHUW M UX NPUMEHEHHMH B Yy4eOHO-
MO3HABATEJIbHOM M y4eOHO-MCCIeA0BATENbCKON eATeIbHOCTH, OCBOCHUH MpaBUJ 06€30MacHOro
o0pallleHus C BEIECTBAaMH B OBCEAHEBHON KU3HU.

[Tpu u3yyeHUM XMMHMM Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs BaKHOE 3HAaUYEHHE
MpUOOpeH TaKue 1eH, KaK:

— (hopmupoBaHHE WHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHUIO,
COTPYAHMUYECTBY, CAMOCTOSITEIbHOMY HPHHATHIO PELIEHHUH, CIIOCOOHOH aaanTupoBaThes K
OBICTPO MEHSIOIIMMCS yCIOBUSM JKU3HHU;

— HalpaBJEHHOCTb OOyYEHHUs Ha CHUCTEMaTUYeCKOoe IpHOoOIIeHHEe O00yJaroluxcs K
CaMOCTOSITEJIbHOM ~ II03HABAaTENbHOW  JESATENbHOCTH, HAay4YHbIM  METOJaM  I103HaHHf,
(bopMUPYIOIIMM MOTUBALIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— oOecrieueHHe YCIOBUH, CHOCOOCTBYIOIIMX NPUOOPETEHHIO OOY4YaIOUIMMUCST OIbITa
Pa3sHOOOpPa3HOI AEATENbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHLIUI ), UMEIOIMX YHUBEPCAJIbHOE 3HAUCHHE ISl pa3]IMYHbIX BUJOB 1€ TEIBHOCTH;

— (hopmupoBanue ob1eil GyHKIMOHATBHON U €CTeCTBEHHO-HaYy4YHOW I'PaMOTHOCTH, B TOM
qyciae YMEHUH OOBSCHATH M OLIEHUBATHh SBJICHHUS OKPYXKAIOIIEro MHpA, UCHOJb3ys 3HAHUSA U
OIBIT, TOJyYEHHbIE€ MpPU HU3YYEHUM XUMHHM, HOPUMEHATh HUX I[pU pEUIeHuu mpodsieM B
ITOBCEAHEBHOM )KM3HU U TPYJAOBOU IEATEIbHOCTH;

— (GopmupoBaHue y 00y4arOMKUXCsl TYMaHUCTUYECKUX OTHOIIEHUHN, TOHUMaHUs IEHHOCTU
XMUMHUYECKUX 3HAHUU JJIs1 BBIPAaOOTKHM HSKOJIOTMYECKH I€JIeCO00Pa3HOro TMOBEAEHHUS B OBITY U
TPYAOBOM JIEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3/I0POBbS M OKPYKAIOLIEH IPUPOIHOM
Cpenbl;

— pa3BUTHE MOTHUBAIIMU K O0yUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHMs OOIE€YEIOBEUECKHX LIEHHOCTEW, FOTOBHOCTU K OCO3HAHHOMY BBIOOpY
po(uiIs U HAIIPaBJIEHHOCTH JAAJIbHEHIIEr0 00y4EeHMSL.



OO1iee YUCIIO YacoB, OTBENEHHBIX ISl M3YyYCHHUS XUMHHM Ha YPOBHE OCHOBHOT'O OOMIErO
oOpa3oBanusi, coctaBsier 170 gacoB: B 8 kiacce —102 gaca (3 gaca B Henemo), B 9 kimacce — 68
yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYaIbHBIE XUMHYECKHE MIOHATHUS

[Ipenmer xumuu. Poiab XMMHUM B KHU3HU YelOBEKa. XUMHUS B CUCTEME HayK. Tema u
BemecrBa. dusnueckue CBOWCTBA BEIIECTB. ArperatHoe coctosHue BeniectB. llonsatne o
METO/1aX MO3HaHMs B XuMuHU. Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus cMece.

ATOMBI M MOJEKYIbl. XUMHUUYECKHE »3JeMEeHThl. CHUMBOIBI XMUMHYECKHUX HIEMEHTOB.
[IpocTeie U ClOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmyrna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTENbHAS MOJIEKYJIsIpHAs
Macca. MaccoBas J0JIsi XUMHUYECKOT 0 3JIeMEHTa B COS/TUH CHUM.

KomnuectBo Bemecrsa. Moabs. MonsipHas Macca. B3auMOCBs3bp KOJIMYECTBA, MAacChl U
quclia CTPYKTYPHBIX eIUHUI] BellecTBa. Pacuérsl mo popMynaM XUMHYECKUX COEIMHEHUH.

duznueckue U XUMHUYECKUE SIBJIEHUA. XHUMHMUYECKass peakuus M €€ NPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BELIECTB. XUMHUYECKUEe ypaBHeHUs. Kinaccudukanus XMMHUYECKUX peakiui
(coenuHeHus1, pa3IoKEHUs, 3aMeIICHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYAOH, MmpaBuiaMH pabOThl B JIAOOPATOPHU M MPUEMAMH
oOparmieHusi ¢ JaOOpaTOpPHBIM O0OPYTOBAaHMEM, M3YYEHHE M ONHUCAHHE (PUIUUECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMoAeHNe PU3nIecKuX (TIaBjIeHNEe BOCKA, TasSHUE JIbJa,
pacTupaHme caxapa B CTyIKe, KUIICHHUE W KOHICHCAIMs BOJbI) U XUMUYECKHUX (TOPEHHE CBEYH,
MpOKaJIMBaHUE MEIHOW MPOBOJIOKU, B3aUMOJIEHCTBUE MeNa ¢ KUCIOTON) SIBJIEHUH, HaOIoAeHN e
W ONUCaHWE TMPU3HAKOB TPOTEKAHUS XUMHUYECKUX peaknuili (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIOTHI C XJIOpUIOM Oapus, pasnoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aWMoOJeWcTBUE Xkene3a ¢ pactBopoM comu Mmenu (1l), m3yuenme cmoco6oB
pasfelieHusT CMeceil: ¢ TOMOIIbI0 MarHurta, QWILTPOBAHHE, BBITAPUBAHUE, TUCTHIUISINS,
xpomarorpadusi, TPOBEIACHHE OYHCTKH TIOBAPEHHOW COJNM, HAOMIOJEHHEe U  ONHCAaHUE
pe3yAbTaTOB MPOBEACHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHue
MoJIeeld MOJIEKYJI (IIapOCTEPKHEBBIX).

IMepuonnyecknii 3akoH u llepuoanveckasi cucrtemMa xumudeckux iementos . HU.
MemnaeneeBa. CTpoeHue aToMoB. XuMH4YecKasi CBfi3b. [lepBbie MOMBITKH KiaccH(UKALUN
XUMHUYECKUX deMeHTOB. [loHsTHE O Trpynmax CXOOHBIX OJEMEHTOB (IIENIOYHbIE U
IEJIOYHO3EMENbHBIE METaJlIbl, TallOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT
amM(oTepHbIE OKCUJIBI U THAPOKCHIBI.

Ilepuognueckuit 3akoH. Ilepuommueckas cucrema Xumudeckux osiaeMmeHtoB J[. W.
MenneneeBa. Koporkomnepuonnas u anuHHomepuogHas (opmbl [leproaudeckoil CHUCTEMBI
xumuueckux siementoB JI. WM. MenneneeBa. Ilepuonbt u rpynmnbl. Dusznyueckuid CMbICH
MOPSIKOBOTO HOMEPA, HOMEPOB MEePHOa U IPYIIIbI AIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX saep. HM3oromel. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0U4E€K aTOMOB TEpBhIX 20 XUMHYECKUX dJIeMEHTOB [leproaudeckoil cucTeMsl
. W. MenneneeBa. XapakTepuCTHKa XUMHUYECKOIO OJJIEMEHTa MO €ro IMOJIOKEHUIO B
[Tepnonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaiInyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJNINYECKUX U
HEMETaJUIMY€CKUX CBOMCTB I10 TPyNIaM U INepuoaam.



3navenue [lepmoanueckoro 3akoHa u Ilepuoanueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKU U ipakTuku. [{. 1. MenaeneeB — yu€Hblil U rpak1aHUH.

Xumuueckast CBSI3b. KoBanentnas (monsipHast u HEToJIsIpHAas) CBSI3b.
DJIEKTPOOTPULATEIIBHOCTh XUMUYECKHUX 3JIEMEHTOB. IOHHAS CBA3b.

Xumuueckuii IKcnepumenm

M3y4eHHEe 00pa3I[0B BEIIECTB METAIIJIOB U HEMETAJIJIOB.

Bakneiimue  mpeacTaBUTeJM — HeOPraHm4Yeckux  BemecTB. OKHCIHMTENbHO-
BOCCTAHOBHMTEJIbHbIE PeaAKIIUU

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucimopon — 35eMeHT M NpOCTOE BELIECTBO.
Haxoxnenue kucnopoga B npupoae, pU3snieckue 1 XMMHUECKHE CBOWCTBA (peakluu TOpPEeHus).
OKcuasl.

I'emeTnueckas CBsA3b MEXAY KJIACCAMH HEOPTaHUYECKUX COCIHHEHUMN.

Crenenp okucienus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHbIE [IpuMeHeHune Kucnopona.
Crioco6bI ofTy4eHHs KHCIOpo/ia B 1a00OpaTOpUH U MPOMBIIIIEHHOCTH. KpyroBopot kuciopona
B ipupoje. O30H — a;utoTponHas MoaupuKalus Kucaopoa.

TennoBoli 3¢ ¢deKT XUMHUECKOH peakuuu, TEPMOXUMHUYECKHE YpaBHEHHS, HK30- U
SHIOTEPMUYECKUE peakuuu. TOIUIMBO: Yrojlb M MeETaH. 3arps3HEHUe BO31yXa, YCHUJIEHUE
HapHUKOBOTO 3 deKTa, pa3pylIeHre 030HOBOTO CIIOA.

Bogopon — »memeHT M mpocroe BemniecTBOo. HaxoxkzaeHue Bomopona B IPHUPOAE,
¢busnyeckue U XMMUYECKHUE CBOICTBA, IPUMEHEHUE, CII0cO0bI noaydeHus. Kucinorsl u conu.

Moutsipablil 005EM ra30B. Pacu€rsl 10 XUMHUECKUM ypaBHEHHSIM.

duznueckne cBoiicTBa Boabl. Boma kak pactBopurens. PactBopel. HacklmeHHble n
HEHACBIIIEHHbIE PAacTBOpbl. PacTBOpMMOCTh BelecTB B BOAE. MaccoBas Joiisl BellecTBa B
pactBope. XuMHUecKHe CBoicTBa Boabl. OcHOBaHuA. Ponb pacTBOpOB B IPHUPOAE U B JKHU3HHU
yenoBeka. KpyroBopor Boasl B mpupoje. 3arps3HeHue NpupoaHbix BoA. OXpaHa U OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeamHeHuil. Oxcuapl. Knmaccuduxamus OKCHIOB:
cosieoOpasyromye (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHbIe) U Hecosleobpasyromue. HomenknaTypa
OKcH10B. PU3NYECKHE U XUMUYECKHE CBOKMCTBA OKCHIOB. [loiydyenne okCu1oB.

OcHoBanusa. Knaccuduxanuss OcCHOBaHMM: IIEIOYM W HEPACTBOPHUMBIE OCHOBAHUS.
Homenknatypa ocHoBanuii. dusznueckue M XUMHUUYECKHME CBOMCTBA OcHOBaHuW. [lomyuenue
OCHOBAHHUM.

Kucnotel. Knaccudukanus xkuciaor. Homenknatypa kucior. Ouznyeckue ¥ XUMUYECKHE
cBoycTBa KUCNOT. Pan aktuBHocty MetaiuioB H. H. bekerosa. [lonyuenue kucnor.

Comu. Homenknatypa cosieil. @usndeckue M XMMUYECKHE CBOMcCTBa coJiel. [lomyuenue
COJIEH.

peakuuu. IIpoueccsl oknuciaenus 1 BOcCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm

KaueCTBEHHOE OMPEEIICHUE COAEpKaHUs KHCIOPOJa B BO3IyXe, MOJMydeHHUE, COOMpPaHHUE,
pacmo3HaBaHUE M W3y4YeHUE CBOMCTB KHUCIOpOAa, HAOIIOJCHHE B3aMMOJCHCTBUSI BEIIECTB C
KHCIIOPOJOM M YCJIOBUSI BOSHUKHOBEHHS W MPEKPAIICHHS TOpEHUs (TMoXxapa), 03HAKOMJICHUE C
oOpa3llaMu OKCHJIOB M OIHCAaHWE WX CBOWCTB, IMONYy4YEHHE, COOMpAHUE, pACIO3HABAHUE H
W3yYeHHE CBOWCTB BOjaoOpojaa (ropeHue), B3auMmojeiicTBue Bomopoma ¢ okcugom wmemu (1)
(BO3MOXKHO HCIIOJIb30BAHME BUICOMATEPUATIOB), HAOIIOIEHHE 00pa3lloB BEHIECTB KOJIMUYECTBOM



1 Momb, nccnenoBaHue OCOOCHHOCTEH PAacTBOPEHHUs BELIECTB C PA3JIMUHOM pacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAECIEHHON MAacCOBOM [JOJE€H pPAacTBOPEHHOIO BEUIECTBA,
B3aMMOJICKCTBHE BOJbI C MeTaulaMH (HaTpueM | KajbleM) (BO3MOXKHO HCIIOJIb30BAHHE
BHJIEOMATEPUAJIOB), HCCIEIOBaHUE O0Opa3llOB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJII0/IeHNe M3MEHEHUs OKpacKd HMHJMKATOPOB B pacTBOpax KUCJIOT U IIeJIoueH, H3ydeHHe
B3aumozelicteus okcuga meau (II) ¢ pactBopom cepHOW KHCIOTBHI, KUCIOT C MeETajllaMH,
peakiui HeWTpadu3aluu, TOJIy4YeHHUE HEpPaCTBOPUMBIX OCHOBAHHUM, BBITECHEHUE OJHOIO
MeTaJljIa IpyruM U3 pacTBOpa COJIM, PELIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelmue
KJIaCChl HEOPraHUYECKHUX COEIUHEHMID», B3aUMOAEWCTBHE TMAPOKCUAA LIMHKA C PacTBOpaMu
KHCIOT M ILEN0Yel, NPOBEJEHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHl OKUCIMTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIUi (TOpEHUE, peaKLuU pPa3JIoKEHUs, COEUHEHNS ).

Meosicnpeomemnuule céaszu

Peanuzanuss MexnpeqMeTHbIX CBSI3€H MPU M3YYEHUHM XMMHMM B 8 KJIACCE OCYILIECTBIIAETCA
4yepe3 MHCI0JIb30BaHME Kak OOLIMX eCTeCTBEHHO--HAyYHBIX MOHATUH, Tak U IOHATHH,
ABJISIIOIIUXCS CUCTEMHBIMU JUJISL OTAENIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI' O [IUKJIA.

OOmme ecTecTBEHHO--HAyYHbI€ IOHSTHSA: HAayudyHBIH (aKT, TUMOTE3a, TEOpHs, 3aKOH,
aHamu3,  CUHTe3,  KijaccM(UKalus,  I[EepUOAWYHOCTb,  HAOJMIOAECHHME,  HKCIIEPHMEHT,
MO/ €I POBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: wmarepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
paZMoOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUUECKHIl 3apsiji, BEIIECTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BEULIECTBA, Ia3, (PU3NUYECKHE BEIUYUHBI, €IUHULBI U3MEpPEHHs, KOCMOC, IJIaHETHI,
3B&3161, ConHIle.

buonorus: porocunTes, npixanue, Onocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpaJIbl, TOPHbIE MOPOABI, IOJIE3HbIE
HCKOIIaeMble, TOIJINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHYecKasi peaku s

Ilepnonuuecknii 3akoH. Ilepuonmueckas cucremMa Xxumuueckux isnemeHtos [[. H.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB XHMHUYECKUX
JJIEMEHTOB IEPBbIX TPEX MEPUOJOB, KajMsl, KajblLMsl MU MX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3J1eMeHTOB B [leproanueckoit cucreMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABl XUMHUYECKOM CBS3U. THIBI KPUCTAJNIMYECKMX PpELIETOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKH M BUAA XUMHUYECKOU
CBSI3U.

Krnaccugpukanus m HOMEHKJIAaTypa HEOPraHMYECKMX BEIIeCTB. XHMHUYECKHE CBOMCTBa
BEILIECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIAaCCaM HEOPraHUYECKUX COEAMHEHUM, I'€HETUYecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX PEaKLUMH 10 pa3IUyHBIM MpPU3HAKaM (110 YUCIY U COCTaBYy
YYacTBYIOIIMX B PEaKIHH BEIIECTB, MO TEIIOBOMY 3(P(dEKTy, M0 H3MEHEHHUIO CTerneHen
OKHCJIEHUS! XMMHYECKHUX 3JEMEHTOB, IO 00paTHUMOCTH, IO Y4YacTHIO KaTajiu3aTopa). DK30- U
SH/I0TEPMHUYECKHE PEAKLIUU, TEPMOXUMHUYECKIE YPABHEHHUS.

[Tonatue o ckopoctu xuMHueckoil peakiuu. [loHsTHE 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [loHsATHE O TOMOreHHBIX W TeTeporeHHbBIX peakuusax. [loHsTHe o
karanuze. llonsatue o XxumuueckoM paBHOBecuH. @DakTOpbl, BIMAIOIIME HAa CKOPOCTh
XMMHYECKOH peakuy 1 MOJI0KEHUE XUMHUYECKOT O PaBHOBECHSI.



OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIUU, 3JIEKTPOHHBIH OajaHC OKUCIUTENBHO-
BOCCTAHOBUTENBHOW peakuuu. COCTaBICHHE YPABHEHUN OKHCIHTENIBHO--BOCCTAHOBUTEIBHBIX
peakIuii c HCIOJIb30BaHUEM METO/1a 3JIEKTPOHHOr 0 OajaHca.

Teopus 2MEKTPOIUTHUECKON ITHCCOUUALNU. DIEKTPOIUTHI U HEIEKTPOIUTHL. KaTnoHsl,
QHUOHBL. MexaHu3M OUCCOLMAlMU BEIIECTB C pPa3jIMYHBIMU BHJIAMH XHMHUYECKOW CBS3U.
Crenenp nucconnanuu. CuiabHbIE U clabble €K TPOIUTHI.

Peakiiuun noHHOro o6MeHa. YcCioBHsI MPOTEKaHUsl peakluii HOHHOro oOMEHa, MOJIHbIE U
COKpallléHHbIE MOHHBbIE ypaBHEHHs peakiuil. CBOICTBAa KHCIOT, OCHOBaHUN U COJIEH B CBETe
MPEICTaBICHUNA 00 JIIEKTPONUMTUYCCKONW aucconmanuy. KadecTBEHHBIE pEaKIMd Ha WOHBI.
[Tonarue o rugponnse conen.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISMU KPUCTAUIMYECKMX PEHIETOK HEOPraHU4EeCKUX BELIECTB —
METAJJIOB M HEMeTajuloB (rpagura M anmasa), CIOXKHBIX BELIECTB (XJIOpUIAa HATpus),
UCCIIEZIOBAHUE 3aBUCUMOCTU CKOPOCTHM XHUMHUYECKOH peakUUu OT BO3IEHCTBHUS Pa3IMYHBIX
(bakTOpOB, HCCIEIOBaHUE IEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, Ipolecca AMCCOLUALUU
KHCJIOT, WLIeJoued M cosell (BO3MOXHO MCIOJIb30BAHUE BMJIEO MAaTEpHUAIIOB), IPOBENCHUE
OIIBITOB, MJUIIOCTPUPYIOLIMX HMPU3HAKM MPOTEKAaHUs peakluil MoHHOro obmeHa (oOpa3oBaHHE
ocaslka, BbIIEJICHHE Ta3a, o0O0pa3oBaHUE BObI), OINbITOB, MUIIOCTPUPYIOIIUX PUMEPbI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUi (rOpeHHe, PeaklMU pPas3JIoKEHHs, COCIUHEHUS),
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IIOMOLIbK) KA4YECTBEHHBIX pEaKUHWW Ha HOHBI,
pEeLIeHNE SKCIIEPUMEHTAIbHBIX 3aa4.

HemeTasiibl 1 X coeUHEHUS

OO6mas xapakTepucThka rasoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
crerieHn okucieHus. CtpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BEUIECTB — TIaJOI'€HOB.
XUMHUYECKHE CBOMCTBa Ha MpuMepe xJyopa (B3aUMOJEHCTBHE C MeTallJlaMM, HEMETaJlJIaMH,
mienouamu).  Xnoposopopon. ConsgHass KucaoTa, XMMHUYECKHE CBOWMCTBA, IOJIyYEHHE,
npuMeHenue. JlelcTBre XJIopa U XJIOPOBOJAOPOAA HAa OPraHU3M 4YeI0BeKa. BaxkHeimme Xaopuasl
U UX HaXOXJICHHUE B IIPUPOJIE.

O6mas xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OcCoOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3Mueckue CBOICTBA MPOCTHIX BELIECTB —
KHCJIOpoJa U cepbl. AJUIOTPONHbIE MOAM(HUKALMU KHCIOPOAa U cepbl. XUMHYECKUE CBOWCTBA
ceppl. CepoBOOPOJ, CTpOeHME, (u3nueckue M XUMHUdeckue cBoicTBa. OKCHIBI Cepbl Kak
IpecTaBUTENM KHCIOTHBIX OKCHIOB. CepHasl KHCIOTa, (U3MUECKUe U XMMHMUYECKHE CBOWCTBA
(oOmme Kak NpeACTaBUTENI Kilacca KHUCIOT U crenuduyeckue). XUMHUECKHE pPeakLuy,
Jexaliue B OCHOBE IPOMBILIUICHHOTO Croco0a IOJIyueHHsl CepHOW KucioTel. [IpumeHneHue
cepHO# K1cnoThl. CoJlM CepHOI KUCIIOTHI, KAUeCTBEHHAs peakiys Ha cynbdar-uoH. Haxoxaenue
ceppl M €€ COEQUHEHUW B TpUpoJie. XHUMHUUYECKOE 3arps3HEHUE OKpYXKarollehd Ccpelbl
COEAMHEHMUSIMU Cepbl (KUCIOTHBIE JO0XKAU, 3arps3HEHHE BO3/yXa M BOAOEMOB), CHOCOOBI €ro
IIpeIOTBpALICHUS.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIeHHs. A30T, pacnpocTpaHeHHE B TMpHpojae, (GHU3NUYECKUEe U
XUMHYecKue cBoiictBa. KpyroBopot a3ora B npupoae. AMMHAK, ero (pu3nyecKkue 1 XMMHYECKHe
CBOMCTBA, NOJTydyeHue U npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XUMHUYECKHE CBOMCTBa,
npuMeHenue. KauecTBeHHass peakius Ha MOHbI aMMOHMsI. A30THasl KHMCIJIOTa, €€ IOJy4YEHHE,
¢u3nueckue W XUMHUYECKHE CBOWcTBAa (OOIME Kak TMpPENCTaBUTENs Kiacca KHCIOT H
crienuudeckue). Mcrnonb3oBaHue HUTPATOB M COJIEH aMMOHMS B KadeCTBE MUHEpPAJbHBIX



yaoopeHuii. XuMHUECKoe 3arpsi3HeHUe OKpYXKarollel cpeibl COeTMHEHUs MU a30Ta (KUCIOTHbIE
JOX/IU, 3arpsi3HEHUE BO3AyXa, MOYBbl U BOJ0EMOB). Docdop, amiorponHsle MoaupUKALUN
¢dochopa, ¢pusznyeckne u xummuueckue cporicrsa. Oxcua docdopa (V) u docdopnas kuciora,
¢usnyeckue M XUMHYECKHE CBOMCTBa, moiydyeHue. Mcmomb3oBanue ¢ocdaToB B KayecTBe
MUHEpaJIbHBIX Y00 PEHUH.

Ob6mas xapaktepucrtuka 3jeMeHToB |VA-rpynmnbl. Oco0eHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMsS. YTIEpo, alIOTPONHbIE MOAU(PHUKAIIUH, PACIPOCTPAHEHHUE B
npupoze, Gpuzndeckue U XMMUYecKue cBoicTBa. Ajncopbuuns. KpyroBopot yriepona B npupoze.
Oxcupsl yriaepoaa, ux GuU3NUecKrue U XUMHUECKHE CBOIMCTBA, NEHCTBHE Ha JKUBBIC OPraHU3MBI,
MOJYyYCHUE M MPUMEHEHUE. DKOJOTHYECKUe MpoOIeMbl, CBs3aHHbIe ¢ okcuaoMm yriepona (1V),
TUIO0Te3a INI00aJbHOrO MOTEMJIEHUS! KIMMAaTa, MapHUKOBBIM 3@ekT. YrosnpHas KucaoTa U €&
conmd, uX (uznyeckue W XMMUYECKHE CBOWCTBA, MOJyueHHEe W HpuMeHeHue. KadecTBeHHas
peaknuss Ha  KapOoHaT-uoHbl. Mcronb3oBaHue  KapOOHAaTOB B OBITY, MEIHILHUHE,
IIPOMBILIUIEHHOCTU U CEJIbCKOM XO3SIMCTBE.

[TepBoHayasibHBIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COEJUHEHHUAX YIiepoza
(MeraH, 3TaH, OSTWIEH, AalleTWIEH, 53TaHOJ, IJIMIEPUH, YKCycHas Kuciota). [IpuponHsie
VCTOYHUKHU YIJIEBOJOPOAOB (Yronb, HMPUPOIAHBIH Tra3, He(Th), MPOAYKTHI HX IepepaboTKH
(OeH3MH), UX POJIb B OBITY U NPOMBIIIIEHHOCTH. [oHATHE 0 OHOIOrHYeckr BajKHBIX BEIECTBAX:
KHUpax, OenKax, YrjaeBoAaX — W HX pPOJM B JKU3HU 4YeJoBeKa. MaTepualbHOE EIUHCTBO
OpPraHWYeCKUX U HEOPTraHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckne M XUMHYECKUE CBONCTBA, IOJIyUY€eHHE U IPHUMEHEHUE.
Coenunenust kpemHus B mnpupone. OOmume mpexncraBieHus o0 oxcuge kpemuus (1V) u
KpeMHHeBo kuciaoTe. CUIIMKAThL, X UCIOJIb30BaHUE B OBITY, B TPOMBIIIICHHOCTH. BaxkHelnme
CTpPOUTENbHBIC MaTepuajbl: KEpaMHKa, CTEKJIO, IEMEHT, OeToH, Xene300eToH. [IpobGremsr
0€30I1aCHOT0 M CI0JIb30BAHUS CTPOUTENIBHBIX MAaTEPHUAJIOB B TIOBCETHEBHON JKU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJISHOM KHCIIOTHI, IIPOBEACHHE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPHA-MOHBI M HAOJIOJCHUE MPU3HAKOB MX MPOTEKAHHS, OMBITHI,
oTpaxaromue (Gpu3ndecKkrue U XUMHUYECKHE CBOWCTBA TaJOr€HOB M UX COCIUHEHUI (BO3MOXKHO
WCIOJIb30BAaHUE BUJIEOMATEPHUANIOB), O3HAKOMJIEHHE ¢ oOpa3lamMHu XJIOPUIIOB (TaJOTrE€HUJIOB),
O3HAKOMJIEHHME ¢ o0pasmamMu ceppl M €€ COECOUHEHHSIMH (BO3MOXKHO MCIIOJIb30BAHME
BUJEOMATepUanoB), HaOJOJeHHe Imporecca OOyriaMBaHMs  caxapa IOA  JeiicTBUeM
KOHLIEHTPUPOBAHHON CEpHOI KUCIIOTHI, U3y4eHHE XMMUYECKUX CBOMCTB pa30aBIEHHON CEpHON
KUCIIOTBI, NTPOBEJCHNE KAUECTBEHHOM peakLMu Ha Cyib(aT-uoH U HaOII0JeHue Npu3Haka eé
IPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKMMHU CBOWCTBaAMM a30Ta, Gochopa M UX COEIUHEHUI
(BO3MOYHO HCHOJb30BAHUE BUAECOMATEPUAIIOB), 00pa3iaMy a30THBIX U (OCPOPHBIX yI00peHuil,
Nojgy4yeHue, coOMpaHHe, paclo3HAaBaHWE W M3YYEHHE CBOMCTB aMMHUaKa, IPOBEIEHHUE
KAaueCTBEHHbIX peakIuid Ha HOH aMMOHUS M (ochaT-HOH U U3yYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aUMOJEUCTBUE KOHLEHTPUPOBAHHOW a30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO
UCIOJb30BaHUE BUIAEOMATEPUAJIOB), U3YUCHHE MOjeNIell KPUCTAINIMUECKUX PEIIETOK anMasa,
rpadura, ¢ynnepeHa, O3HAKOMJIEHHE C TPOILECCOM aJICcopOIMU pPacTBOPEHHBIX BEIICCTB
aKTUBUPOBAHHBIM YTJIEM U yCTPOMCTBOM MPOTHBOrasa, mojlyudeHue, coOupaHue, pacno3HaBaHUE
U U3y4eHHUE CBOWCTB YIJIEKHUCIIOrO ras3a, MPOBEACHHE KaueCTBEHHBIX peakIMil Ha KapOoHAT U
CUJIMKAaT-MOHbl ¥ M3Yy4YE€HUE IPU3HAKOB HUX MPOTEKaHUS, O3HAKOMJIEHHWE C TNPOAYKLHEH
CWJIMKaTHOW NPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a/1ad 10 TeMe «BakHenmue
HEMETAJUIBl U UX COECAMHEHUS.



MeTasiibl M UX COeIUHEHUS

OOmasi xapaKTepUCTUKAa XUMHUYECKHX OJIIEMEHTOB — METaUIOB HAa OCHOBAHUH WX
nonoxkeuus B [lepuoguueckoil cucteme xuMuueckux 3yeMeHToB . 1. MeHnneneeBa u CTpoeHUs
atomoB. CTpoeHHe MeTajuioB. MeTamiMyeckas CBA3b M METaJUIMYECKas KpUCTaJuIMdecKas
pemérka. DJIEKTPOXUMHUYECKHI psi HanpskeHuH MeTauioB. Duznueckue M XUMHYECKHE
cBoiicTBa MeTajuioB. O6mme crnocoObl moydyeHus: MeTauioB. [IoHsITHE O KOppPO3UM METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIIMTHI UX OT Koppo3uu. CriiaBsl (CTaib, YyryH, JIOpaTO MUHUN, OpOH3a) 1
WX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[IlesounbIe MeTaIbl: MONIOXKEHHUE B [lepuoanueckoi cucteMe XMMHYECKUX 3JIEMEHTOB [].
N. MenaeneeBa, CTpO€HHE UX aTOMOB, HaxXOXAeHUE B mpupone. Ouznueckue u XUMUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kaius). OKCUABI U THAPOKCUABI HATpUs U Kanus. [Ipumenenmne
LIEJIOYHBIX METAJUIOB U UX COEAMHEHUH.

[[lenoyHO3eMENBHBIE METAIBl MAarHuid W Kajabuuid: nonoxenue B [lepuonnueckoit
cuctemMe xuMmuueckux siemeHToB J[. M. MenneneeBa, CTpoeHHE KX ATOMOB, HaXOXIEHUE B
npupoze. Ouznyeckre 1 XMMUYECKUE CBOWCTBA MarHus M KanblMs. BaxHeillme coennHeHUs
KaJbIust (OKCHA, TUIPOKCU, COTH). JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTpaHEeHHUS.

Amomunuii: nonoxenue B Ilepuomuueckoit cucreme xumudeckux snemeHtoB . U.
MenpeneeBa, CTpOo€HUE aToOMa, HaXOXAEHUE B mpupoje. Puznueckue U XUMHUECKUE CBOMCTBA
amoMuHHsL. AM(OTEpHBIE CBOICTBA OKCHUJIA M TUAPOKCHIA aTFOMUHUS.

Kene3o: mnonoxenue B llepuoamyeckoir cucreme xumMuueckux »diementoB /J[. .
MeneneeBa, CTpOEHUE aTOMa, HAXOXKJIEHUE B npupoje. Pusnyeckrue U XUMUYECKUE CBOMCTBA
xene3a. Oxcupnpl, ruapokcuasl U comu skene3a (l1) u xemesza (Ill), ux cocra, cBoiicTBa u
MOJTy4YEHUE.

Xumuueckuii IKcnepumenm

O3HAKOMJIEHHE C 00paslaMu METajuUIOB W CIJIaBOB, WX (U3MUYECKUMH CBONCTBAMH,
M3y4YEHHE pe3yibTaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIIOJIb30BAHHE BUJIEOMATEPUAJIOB),
0COOEHHOCTEN B3aMMO/IEHCTBUS OKCHJIA KaJbLiUsA M HATpUs C BOAOH (BO3MOXHO HCIOJIB30BAHUE
BHJIEOMATEPHUAIIOB), HCCIEIOBAHUE CBOMCTB >KECTKOM BOJBI, Mpollecca TOPEHHUs Keje3a B
KHCIopoae (BO3MOXXKHO  HCIOJB30BAaHUE  BHUICOMATEPUAJIOB), MPHU3HAKOB  IPOTEKAHUSA
KAueCTBEHHBIX PEAKIMi Ha MOHBI: MAarHMs, KaJbllMs, aTIOMUHUS, [IMHKA, kene3a (l1) u xeneza
(1), memau (1), HaGMOICHUE U ONMKMCAHKE MPOIECCOB OKPAIIMBAHUS TJIAMCHU WOHAMH HATPHS,
KaJgusl M KaJbIus (BO3MOXKHO HCIOJb30BAaHUE BUJCOMATEPHANIOB), HUCCIEA0BaHNE aM(OTEPHBIX
CBOMCTB I'MJPOKCH/IA ATFOMUHMS U THJIPOKCHAA LIMHKA, PEIIEHUE SKCIepUMEHTAIbHBIX 3a7a4 0
Teme «BaxHelnme MeTalibl U UX COEIUHEHUS.

XuMus 4 OKpy:Kawmas cpeaa

BemectBa 1 maTepuasbl B MOBCEIHEBHOM KM3HU yenoBeka. bezonacHoe mcnosb3oBaHue
BEIIECTB U XUMHUYECKUX peakuuii B ObiTy. IlepBas momolp Nnpu XUMHUYECKHX OXOrax u
OTpaBJICHUSX.

XUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpenbl (MpeaesibHas JOMyCTUMasi KOHIICHTPAIUs
Bemects, ganee — [1JIK). Poib XxuMuu B perieHr# 3K0JI0THUeCKUX MpodIieM.

Xumuueckuii IKcnepumenm:

H3y4deHne o0pa3IioB MaTepHaIoB (CTEKIIO, CINIABBl METAJUIOB, ITOJUMEPHBIE MaTePHaIbI).

Mescnpeomemnvie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3el MPU U3YUEHUU XUMHH B 9 Kjacce OCYIIECTBISIETCS
yepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX MOHSATHH, TaK U TOHSTHUH,
SIBJISTFOLIIUXCSL CHCTEMHBIMHU JUIS1 OTAEJIbHBIX TPEIMETOB €CTECTBEHHO--HAYYHOT' O IIHKJIA.



OOmme ecTecTBEHHO-HAayYHbIC MOHSATHSA: HAay4dHBI (akT, rumoresa, 3aKOH, TEOPHS,
aHalM3,  CHUHTE3,  KJacCH(UKAIMs,  MEepPUOAUYHOCTh,  HAOINIOJACHHE,  DKCIIEPHMEHT,
MOJICITMPOBaHHE, H3MEPEHHE, MOIEIIb, SIBIICHHE, ITAPHUKOBBIH 3()(DEeKT, TEXHOIOTHSI, MaTEepUaIbI.

®dusuka: wMaTepus, aToM, OJJIEKTPOH, HIPOTOH, HEHTPOH, HOH, HYKIHWA, H30TOIBI,
pPaIMOaKTUBHOCTb, MOJIEKYyJa, DJJIEKTPUYECKUH 3apsii, MPOBOJHUKH, IOJYIPOBOIHUKH,
IMIEKTPUKH, (OTOIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoOe COCTOSHHE BEIIECTBa, Tas,
pacTBOp, pacTBOPUMOCTh, KPHCTAJUIMYECKass pPEmI€Tka, CIUIaBbl, (U3WYECKHE BEIUYHHEL,
eIMHUIIBI U3MEPEHNUs, KOCMUYECKOe ITPOCTPAHCTBO, IIaHEThI, 3BE31b1, ComHILe.

Bbuonorust: ¢orocunTes, apixaHue, Omocepa, IKOCHCTEMA, MUHEpAJbHBIE YI00pEHUs,
MHUKPODJIEMEHTHI, MAKPO3JIEMEHTHI, TUTATEIILHBIE BEIIECTBA.

I'eorpapus: atmocdepa, ruapocdepa, MHHEpasbl, TOPHbIE TIOPOABI, IOJIE3HBIC
MCKOMaeMbIe, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIbTATbHI

JIuuHOCTHBIE pE3yJbTaThl OCBOEHHS MPOrpaMMbl OCHOBHOI'O O0IEro oOpa3zoBaHUs
JIOCTUTAIOTCS B X0O7le O0yUEHUSI XUMHUH B €JMHCTBE y4eOHON U BOCIUTATEIbHON J1€ATEIbHOCTH B
COOTBETCTBMM C  TPAJUIMOHHBIMH  POCCHMCKUMHU  COLMOKYJIbTYPHBIMH M  JYXOBHO-
HPAaBCTBEHHBIMU I[€HHOCTSIMHU, MPUHSATHIMH B OOILIECTBE NMpPaBWJIAMH M HOPMaMHU IOBEICHHS U
CIOCOOCTBYIOT MPOLIECCAM CAMOIIO3HAHMUS, CAMOPA3BUTHUS U COLMAIN3ALMM 00Yy4arOIINXCsl.

JIMYHOCTHBIE pE3yJbTaThl OTPAXalOT TOTOBHOCTh OOYYAIOMIUXCS PYKOBOJCTBOBATHCS
CHCTEMOH TO3UTHBHBIX I[EHHOCTHBIX OPHEHTAIMHA M pacIIUpEHHE ONbITa JEITeIbHOCTH Ha €€
OCHOBE, B TOM UHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY U HAyYHOMY
HacJeIulo, MOHMMAHUS 3HAUYEHHs XUMHMUYECKOW HayKh B KHM3HM COBPEMEHHOIO OOILEeCTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEPHOH MH(pOpManuel O MepeqoBbIX JOCTHKEHUSAX U OTKPBITHAX
MHPOBOH M OTEUECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTU B HAYYHbIX 3HaHMIX 00 yCTpoicTBe
MHpa U 00I11ecTBa;

2) rpa:KIaHCKOT0 BOCIIMTAHUS :

IPEACTaBICHUS O COLMAJIBHBIX HOPMax M MpaBUJaX MEKJIMYHOCTHBIX OTHOLIEHHH B
KOJIJICKTHBE, KOMMYHUKaTHBHOMN KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-MCCIIEI0BATEIbCKOM, TBOPYECKOW M JPYrMX BHJAX JESITEIbHOCTH, TOTOBHOCTH K
pa3zHOO00pa3HON COBMECTHOM AESITEIbHOCTH MIPU BBIIOJHEHUHU YUeOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBITIOJJTHEHUH XHMHYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIM B Tpoliecce 3Tod yueOHOW IesTeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBO¢ IOBEJCHHWE M IOCTYMKH CBOMX TOBAapHUIICH C IMO3ULMUU HPABCTBEHHBIX WU
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS MOCIIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA '

MHUPOBO33PEHUECKHE  MPEACTABIECHUS O  BEUIECTBE M XUMHYECKOW  peakuuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAayKd U COCTaBJISIOUIME OCHOBY MJIs
MOHUMAaHMUS  CYIIHOCTH HAYYHOH KapTUHBl MHpa, TMpEACTaBIE€HUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS MPHUPOJbI, B3aUMOCBA3AX YEJIOBEKAa C MPUPOAHOHN cpenoil, o posu
XMMUH B [TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABaTeJIbHbIE MOTHBBI, HAIIPABJICHHbIC HAa IOJIYYEHHE HOBBIX 3HAHUH MO XUMHH,
HeoOXoquMble M1 OOBsICHEHUs HaOII0JaeMbIX IIPOLIECCOB M SIBJIECHUH, I03HABAaTEIbHOI,
MH(QOPMAIIMOHHON U YUTATENIbCKOI KYJIBTYpPBI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENILHON paboThI
C y4eOHBIMH TEKCTaMH, CIPaBOYHOW JMTEPATYypOH, TOCTYINHBIMH TEXHHYECKHMMHU CpEICTBAMU
WH(POPMALMOHHBIX TEXHOJIOTUH;

WHTEpEeC K OOYyYEHHIO W TIO3HAHUIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camMo00pa30BaHUIO, MPOEKTHON M HMCCIEA0BATEIbCKON NIEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIEHHOCTU U YPOBHS 00Yy4eHHUs B JalbHENIIeM;

4) popMupPOBaHHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3JI0pOBBIO,
YCTAaHOBKM Ha 370pOBBIA 00pa3 >KM3HU, OCO3HAHUE IIOCIEACTBUN U HENPHUITHE BPEIHBIX
NpUBBIYEK (YHNOTpPEOJIEHUs] aJKOroys, HapKOTHUKOB, KypEHHUs), HEOOXOIMMOCTH COOIIONEHHUS



npaBusl OE30MACHOCTH MPU OOpalIeHHH C XUMUYECKUMHU BEIIECTBAMH B OBITY M pealibHOU
KU3HH;

5) Tpy10BOT0 BOCIIUTAHUS:

WHTEPEC K MPAKTHYECKOMY U3YUYEHHUIO Mpodeccuii U TpyJa pa3IMuyHOro poja, YBaXKEHUE K
TpyAy W pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHCI€ Ha OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAHWW 1O XWMHH, OCO3HAHHBIH BBHIOOp WHAMBUIYAJIbHONH TpPAaCKTOPUHU
MPOJIOJDKEHUST O0pa30BaHUsS C YYETOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX WHTEPECOB W IMOTPEOHOCTEH, yclemHoW MpodeccHoHAILHON NeITeThbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh aJJalITUPOBATHCS B PO ECCHOHANIBHOU CPEIE;

6) 3K0JI0rM4eCcKOro BOCIHTAHMSA:

AKOJIOTMYECKHU 1€JeCO00pa3HOe OTHOIICHHUE K MPUPOJE KaK UCTOYHUKY KM3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHHE IIEHHOCTH 30POBOTO M 0e30MacHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HAHUE I[EHHOCTU COOIIOEeHHS MPaBHJI 0€30MaCHOr0 MOBEAEHUS MpHU paboTe C BEleCTBAMU,
a TAKXKE B CUTYALMSX, YTPOXKAOIIMX 310POBBIO U )KU3HU JIHOJEH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, MOJy4aeMble NMPH W3YYCHUM XUMUU, Ui PELICHHS
3a/1a4, CBA3aHHBIX C OKpYKaroLlell TPUPOAHON Cpeoil, 1Jisl MOBBILIEHUS YPOBHS 3KOJIOITMUYECKOU
KYJIbTYpPbI, OCO3HAHUS TJI00aJIbHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTell MX pelieHus
NOCPEJCTBOM METO/0B XMMHUHU, 3KOJOTMUECKOI'0 MBILIUIEHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLIMATIbHOMN MTPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMeTHBIX pPe3yJbTaTOB BBIACISIOT 3HAUYUMBIC ST (OPMUPOBAHUS
MHPOBO33peHUsI OOIEHAyYHbIC TTOHATHUS (3aKOH, TEOpHWs, NMPHUHIUII, TUIIOTE3a, (DaKT, cucTema,
Mpoliece, SKCIEPUMEHT U APYToe.), KOTOPhIe UCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX
MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUHU U3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O
LEJIOCTHOM Hay4yHOM KapTUHE MHpa, U YHUBEpcalbHble ydeOHblE ACWCTBUs (TIO3HABaTEIbHBIE,
KOMMYHUKATUBHBIE, PETYJIATHUBHBIE), KOTOphle OOecreunBaroT (pPOpMUpPOBAHHE TOTOBHOCTH K
CaMOCTOATENILHOMY IJIAHUPOBAHUIO U OCYILIECTBIICHUIO YI4E€OHOU e TeIbHOCTH.

Ilo3HaBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE AeHCTBUSA

ba3oBrblie 1ornyeckue A1eMCTBUA:

YMEHHUSI HCHOJB30BaTh MNPHEMBI JIOTUYECKOTO MBIIIJIEHUS! TPU OCBOCHUU 3HAHUU:
pacKpelBaTh CMBICII XMMHYECKHUX [MOHATUN (BBIIENSATh MX XapaKTEepHble IPU3HAKH,
yCTaHABIMBATh B3aUMOCBS3b C IPYTMMH MOHATUSAMH), UCIOIB30BATh MOHATUA U1 OOBACHEHUS
OTAENbHBIX (DAaKTOB M SBICHHI, BHIOMpPATh OCHOBAHMS W KPUTEPUH [UIS KJIACCH(PHUKAIUU
XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKLMil, yCTAaHABIMBATh IPUUUHHO-CIEACTBEHHbIE CBSI3U
MEXY 00bEKTaMH U3y4YEHHS, CTPOUTDH JIOTUUYECKHE PaCCyKACHUs (MHIYKTUBHBIC, 1eTyKTUBHBIE,
10 aHAJIOTMH ), JeJIaTh BHIBOBI U 3aKJIHOYECHUS;

yMEHHUE MPUMEHSTh B IPOILIECCEe MO3HAHUS MOHATHS (MIPEIMETHBIE U METAlpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MCIOJb3yEeMble B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MPUMEHSIEMBIE B XUMUU MOJICIIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XuMHUYecKas (opMyiaa W ypaBHEHHE XUMHUYECKOW pEaKIMd — TMpU pEIIeHuHu Yy4eOHO-
MO3HABATENILHBIX  3a7a4, ¢ Y4ETOM OJTUX MOJEIBHBIX TMPEACTABICHUN BBIABIATH W
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBISBIATH O0OIIKME 3aKOHOMEPHOCTH, MPUUUHHO-CJIE/ICTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3y4aEMBbIX MPOIECCAX U SBICHUSX.

Ba3oBble ucciaenoBareibckne 1eiicTBUA:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IIO3HAHUS, a
TaK)ke B KAueCTBE OCHOBBI sl (DOPMHPOBAHHS THIIOTE3bl IO IIPOBEPKE MPABHIHLHOCTH
BBICKa3bIBaE€MBIX CYXKICHUI,

NpUOOPETEHHE OIBITa IO IUIAHHUPOBAHUIO, OPraHM3alMU U TPOBEICHHIO YYCHHYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOOAATh 32 XOJ0M IIPOIECcca, CAMOCTOSTEIIEHO POrHO3UPOBATH €ro
pe3yabTat, (GOpMYIHpOBaTh OOOOMICHUS W BBIBOJIBI IO pe3yjbTaTaM ITPOBENEHHOTO OIBITA,
MCCIIEIOBAHMS, COCTABIISATh OTUET O MPOJICNAaHHON padoTe.

Pabora c nunpopmanueii:

yMEHHUE BBIOMPaTh, AaHAIM3UPOBATH M HHTEPIPETUPOBATH HHPOPMALIHIO Pa3IUIHBIX BHJIOB
1 GOpM IPEACTABICHHUS, IOTYIaEMYIO U3 pa3HbIX MCTOYHUKOB (HAyYHO-TIONMYJISIpHAS IUTEPATypa
XHMHUYECKOTO COJIEpP)KaHMs, CIIpaBOYHBIE TIOCOOMs, pecypcel MHTepHeTa), KpUTHYECKH
OLICHUBATh POTUBOPEUMBYIO M HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh pa3IndHbIe METOABI ¥ 3aIIPOCHI IIPU MOKCKE U 0TOOpe HH(pOopMaIK U
COOTBETCTBYIOLIMX JJAHHBIX, HEOOXOIUMBIX JJIs1 BBIIOJIHEHHs y4€OHBIX U I03HABATENIbHBIX 33124
OIPENeNEHHOr0 THMA, MPUOOPETEHHE ONbITA B O0JIACTH MCIOIB30BAaHUS HH(OpMaIMOHHO-
KOMMYHMKATUBHBIX TE€XHOJIOTHH, OBJIaJIeHNE KYJIbTYpOi aKTUBHOI'O MCIIOIb30BAHUS PA3JIUYHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSTEJIbHO BBIOMPATh ONTUMAlbHYIO (GOpMY MPEICTaBICHUSA
MHGOPMAIMM U WJUTIOCTPUPOBATh pelIaeMble 3aJayd HECIOKHBIMH CXEMaMHM, JHarpaMMami,
apyrumMu GopMaMu rpauKi ¥ UX KOMOWHAIIUSIMH;

YMEHHUE KCIIONB30BaTh M aHAJIM3HPOBATh B Ipolecce YYeOHOW M HMCCIIEI0BATENhCKOU
JEATebHOCTH MHPOPMALIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEJILCKOTO X03sICTBA ¥ TPAHCIIOPTA
Ha COCTOSIHHE OKPYIKAIOIIEH IPUPOTHON CPEIbl.

KoMMyHNKaTHBHBIE YHHBEpPCATbHbIe yueOHbIe AeiicTBUS:

yMEHMsI 3aJaBaTh BONPOCHl (B XOjAe aAuaimora MU (WiIM) JAUCKYCCHM) IO CYLIECTBY
o0CyxmaemMoil TeMbl, (OpPMYJIHPOBAaTh CBOHM MPEUIOKECHUS OTHOCHTEIBHO BBIIOJHECHUS
MPEJIJIOKEHHOM 3a7auu;

YMEHUS MPEICTaBIATh MTOTYYeHHBIE PE3YIbTAaThl TO3HABATEIBHOM NESTENPHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTh MPE3CHTAIMI0 pE3yJbTATOB BBIIOJHEHUS XUMHUYECKOTO
SKCTIepUMEHTa (1abopaTOpPHOrO OMBITA, JIAOOPATOPHOH pabOTHI MO HCCIECAOBAHUIO CBOWCTB
BEII[ECTB, y4eOHOT O TPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM MO3HABATEIbHOH U
MCCIIEIOBATEIbCKON JEATebHOCTH HPU PELIEHUH BO3HUKAIOUIMX Mpo0JieM Ha OCHOBE Ydéra
OOIIMX MHTEPECOB M COIVIACOBAHUS MO3ULIMHA (00CYXAeHus, OOMEH MHEHUSMH, «MO3TOBBIE
IITYpPMBI», KOOPJMHALIUS COBMECTHBIX JIEHCTBUH, ONpeeleHne KPUTEPUEB 10 OIIEHKE KayecTBa
BBITIOJTHEHHOM paOOTHI U APYTHE).

PerynsiTuBHBbIE YHHBepcAJIbHbIE yueOHbIe AeiicTBUSA:

YMEHHUE CaMOCTOSTENILHO OINPENeNATh 1eN AESTEeIbHOCTH, INIAHUPOBATh, OCYILECTBIATD,
KOHTPOJMPOBAaTh W TPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESATEIHLHOCTh, BBIOMPATH
Haunbonee H(P¢eKTUBHbIE CHOCOObI  pemeHuss Yy4eOHbIX U [1O3HABaTENbHBIX  3ajad,
CaMOCTOATENIBHO COCTAaBJIATh WJIM KOPPEKTHPOBATH IMPEMJIOKEHHBIM alrOpUTM JIEUCTBUM NpU
BBHIMIOJIHEHUH 3a/laHUuil ¢ y4ETOM TMIOJlydeHHs HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIHIX, OL[CHUBATh COOTBETCTBHE MOJYYCHHOIO pe3yIbTaTa 3asBJICHHOW 1IN,
YMEHHE UCIOJb30BATh M aHAIN3UPOBATh KOHTEKCTHI, PeIaraeMbIe B YCIOBHH 3aJaHHA.

NPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO O00S3aTENBHOTO COAEpIKaHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOi pabodyedl mporpamMMoil, BBIACHSAIOT: OCBOCHHBIE



O6y‘laIOI_HI/IMI/ICH Hay4YHbIC 3HAaHUA, YMCHHUA H CII0COOBI HeﬁCTBHﬁ, Cl'IeLII/I(i)I/I‘leCKI/Ie JJIA

npeaMeTHONH o0nactu «XuMus», BUAbI JEATEIbHOCTH IO IMOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpeTalny, NPeodpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHbBIX YU€OHBIX U HOBBIX CUTYyallHsX.

K konmy oOyueHus B 8 kJlacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh COPMUPOBAHHOCTD Y O0YYAIOLIMXCS YMEHUMN:

pPacKpbIBaTh CMbBICI OCHOBHBIX XMMHYECKUX IMOHSATUN: aTOM, MOJIEKYJa, XUMHUYECKUM
AJIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOPOAHAS U
HEOJIHOPOJHAs), BaJEHTHOCTh, OTHOCHUTEJbHAsi aTOMHas W MOJEKyJsIpHas Macca,
KOJMYECTBO BEILECTBA, MOJIb, MOJSIpHasg Macca, MaccoBas JOJsS XUMHYECKOIO
JJIEMEHTa B COCNWHCHUU, MOISPHBIA OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb,
ANIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKast PEaKIIHs, KJIacCHuPUKAIIHS
peaKkinii: peakiiuu COCUHEHUS, PEaKIIUU Pa3JIOKEHUs, PEaKIIMU 3aMEIICHU S, PEaKIIUU
o0MeHa, 9K30- ¥ SHJA0TEPMUYECKUE PEAKIIUH, TeIJIOBOU 3 PeKT peakuuu, sApo aToma,
AIIEKTPOHHBIM CIIOW aToma, aTOMHas OpOMTallb, paguyc aromMa, XUMHYecKas CBS3b,
NOJIIpHAsl U HENOJSIPHAsl KOBAJEHTHAsl CBsA3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas J10Jis BelecTBa (IIPOILEHTHAs KOHIIEHTPAIKsl) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUH M HPUMEHSATH 3TH
MOHATUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILCHUN;

UCMOJBb30BaTh XUMHUYECKYI0O CHMBOJHMKY JJIsI COCTaBieHUS (OpMyJd BELIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIIHIL;

OMpENEeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTEMEHb
OKHCIICHUSI DJIEMEHTOB B OWHApHBIX COCAMHEHUAX, MPUHAMAICKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COeAMHEHUH 1o ¢dopMynaM, BHUA XUMHYECKOH CBS3H
(xoBaJIeHTHAsl M1 HIOHHAS) B HEOPTAHMYECKUX COCTMHEHUSX;

packpeiBaTh cMmbich Ilepuogunueckoro 3akona JI. M. MeHneneeBa: 1eMOHCTpUPOBATH
[NOHUMAaHUE MEPUOANYECKON 3aBUCHUMOCTH CBOWMCTB XMMMYECKHUX JJIEMEHTOB OT HUX
nonoxkeHuss B llepuoanueckoil cucreme, 3aKOHOB COXPAaHEHUS MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YY€EHHS, 3aKOHa ABOraapo;
OMKCHIBAaTh M XapakTepu3oBaTh TabmmuHyio Qopmy Ilepuogudeckoit CHCTEMBI
XUMHUYECKUX D3JIEMEHTOB: pa3jMuaTh MOHATHS «TJIaBHas moAarpymnmna (A-rpymma)» u
«mobounass moarpynmna (b-rpymnma)», Manpie u OoiblMe MEPHOABL, COOTHOCHTH
0003HaueHus, KOTopble uMetoTcst B Tabnuie «llepuonnyeckas cucreMa XHMHUYECKUX
anemenToB JI. . MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsja  sapa, oOIee 4YHUCIO DIEKTPOHOB H
pacnpeneneHue ux Mo 3JIEKTPOHHBIM CIIO0sIM);

KJIaCCU(HUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE
peakiuu (Mo YHMCIy U COCTaBY YYAaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEMJIOBOMY
shexty);

XapaKkTepU30BaTh (OMHCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB DPA3IUYHBIX
KJIAaCCOB, TMOJATBEpXkJAas  ONHMCaHUE TNpPUMEPaMH  MOJEKYISPHBIX  ypaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCMMOCTH OT MX Ka4ye€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XMMUYECKUX MPEBPALICHUN B PA3JIUYHBIX YCIOBUSIX;
BBIYUCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcCChl BELIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa 0 GOopMyJie COSNUHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, NIPOBOAUTH PACUETHI 0 YPABHEHUIO XUMUUYECKON PEAKLINH;



MPUMEHSITh OCHOBHBIE OINEPAllMUA MBICIUTEIBHOU NEATEIbHOCTH — aHAJIW3 W CHUHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEMATU3ALNIO, KJIacCU(UKALIMIO, BBIIBJICHUE NMPUYMHHO-
-CJIEICTBEHHBIX CBSI3€M — JIJI1 M3YYEHHUS! CBOMCTB BEILIECTB M XMMHYECKHX pPEaKIU,
€CTECTBEHHO-HayYHble ~ METOABI  TO3HAaHWUS —  HAOMIOJEeHHWe,  U3MEpEeHHe,
MOJIeJTMPOBaHUE, SKCIEPUMEHT (peabHbI U MbICICHHBIN);

CleoBaTh TMpaBUJaM IOJb30BAHHMS XHMHUUYECKOW TIOCYIOW © J1abOpaTOPHBIM
00Opy/lOBaHUEM, a TaK)Ke MpaBHJIaM OOpAIIeHHsS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMU 110 BBIMOJIHEHUIO JIAOOPATOPHBIX XMMHUECKHX OIMBITOB IO MOJYYEHUIO
U COOMpaHMIO Ta3000pa3HBIX BEMECTB (BOMOPOJAa M KHUCIOPOA), MPUTOTOBIICHUIO
pacTBOPOB € OMpPENENEHHON MAacCCOBOM JIOJIEW PaCTBOPEHHOTO BEMIECTBA, MIIAHUPOBATH
U TPOBOJIUTH XUMUYECKHUE IKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IeNIoueH U
KHCIIOT C TOMOIIBIO MHANKATOPOB (JTaKMyc, (eHONPTaIenH, METHIIOPAHK U JAPYTHE).

K konmy oOyueHus B 9 kiiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(OPMUPOBAHHOCTh Y O0YUAIOLINXCS YMEHUMN:

PACKpPBIBAaTh CMBICJI OCHOBHBIX XMMMYECKHX MOHSATHH: XMMHYECKUH JJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, BAJICHTHOCTD,
JIEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCIEHHS, XUMHUYECKas PEeaKLus, XUMHYecKas
CBSI3b, TEMJIOBOU 3(PPEKT peakiuu, MoJb, MOJISPHBIA 00BEM, pacTBOp, IIEKTPOIUTHI,
HE3JIEKTPOJIMTHI, 3JIEKTPOIUTHYECKAas: JUCCOLMALUSA, PEAaKUUd MOHHOIO OOMeHa,
KaTaln3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMMble M HEOOpaTHMbIE pEaKLuH,
OKHMCJIMTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM,  OKHUCIUTENIb,  BOCCTAHOBUTEIID,
OKHCJICHHE W BOCCTAHOBJIEHHE, aJUIOTPOIUs, aM(pOTEPHOCTb, XHUMHYECKasi CBS3b
(KoBaJleHTHAsl, WOHHAs, MeETAJNIMYecKas), KpHUCTaUIMYecKas peumeéTka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHUYECKOM pEaKLUH, INPEAEIbHO JOMyCTHMas
koHuenTpamus [1JIK BemecTna;

WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX MOHATUH M NPUMEHATH 3TH
MOHATHUS NIPU OMHMCAHUH BEUIECTB U UX MPEBPAIICHUI;

UCTIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUUISI COCTaBJIEHUS (OPMYJT BEIIECTB U
YPaBHEHHMM XUMHUYECKUX PEaKIINii;

ONpENENATh BAJICHTHOCTb U CTENEHb OKHUCJIEHUS XMMHMYECKUX DIEMEHTOB B
COCIMHEHMSX PA3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJaccy COequHEHMH Mo (opmysiaMm, BUJ XMMHUYECKOW CBs3M (KOBaJleHTHAs, MOHHAs,
METAJIJINYECKas) B HEOPraHMYECKUX COCIUHEHMSX, 3apsA] HMOHAa II0 XMMHYECKOU
dopmyre, xapakTep Cpeibl B BOJHBIX PaCTBOpax HEOPraHUYECKHX COEAMHEHUH, THII
KPUCTAJUIMYECKOM pEeIETKM KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbica [lepuonudeckoro 3akona /. 1. MenneneeBa u 1eMOHCTpUPOBATH
ero IOHMMAaHUE: OMKCHIBATh U XapaKTepu3oBaTh TabauuHyto Gopmy [lepromuueckoit
CHUCTEMbl XHMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATUS «rjaBHas noarpynna (A-
rpynna)» u «mnobounas noxarpynna (b-rpymma)», Mmansle u OoJbliue IEPUOADI,
COOTHOCUTh O00O3HAuYeHMs, KOTOpbIE HMEIOTCS B MEpUOIMYECKOi Tabiuue, c
YHCIOBBIMU XapaKTEPUCTUKAMM CTPOEHMSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsn Aapa, olIiee YUCIo 3JIEKTPOHOB U paclpeielIeHne UX MO AIEKTPOHHBIM CIIOSIM),
O0BACHATH OOILIMEe 3aKOHOMEPHOCTM B HW3MEHEHMHM CBOMCTB DJJIEMEHTOB M UX
COEAMHEHUM B IpeAesax MaJbIX MEPUOAOB U IJIaBHBIX MOATPYII ¢ YUETOM CTPOECHMUS
UX aTOMOB;



KJIaCCU(PUIIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BELIECTBA, XUMUYECKUE
peakuuu (MO YMCIy M COCTaBy Y4acTBYIOIIMX B PEAKLHUU BEIIECTB, IO TEMJIOBOMY
3pdeKTy, 10 U3MEHEHHIO CTEIIEHEH OKUCIEHUSI XUMUYECKHX JIEMEHTOB);
XapaKkTepu30BaTh (OMHCHIBATH) OOIIME U cHeU(UYecCKue XUMUYECKHE CBOWCTBA
MPOCTHIX U CIIOXKHBIX BEIIECTB, MOATBEPKIasl ONMCaHUE TTPUMEPaMH MOJIEKYISIPHBIX U
WOHHBIX YpaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIINi;

COCTaBJIATh YPAaBHEHUS SJIEKTPOJUTHYECKON AUCCOIMALIMN KUCIIOT, IIEJI0UYEH U COJIeH,
MIOJIHBIE U COKpALIEHHbIE YPaBHEHMs peakluii HOHHOTO oOMeHa, ypaBHEHHUs peaKIHii,
MOJATBEP)KAAIONINX CYHIECTBOBAaHHWE T'E€HETHYECKOW CBS3M MEXKIY BelleCTBaMHU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHMSI 3JIEKTPOHHOI'0 OajlaHCca 3TUX PEaKLUi;

MIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILEHUN B pa3IMYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 dJIeMeHTa 0 GpopMylie COeNUHEHHUS, MaCCOBYIO JOJIO BEIIECTBA B
pacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIHH;

coOMoaTh TpaBWiIa MOJNB30BAHMS XUMHYECKOW TMOCYIOH U  J1a00paTOPHBIM
o0opy/noBaHUEM, a TakXKe IpaBuiia OOpalICHHs] C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSAMH 110 BBINOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX ONBITOB IO MOJYyYEHUIO
U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOrO ras3a);

IIPOBOJIUTH PEAKLIMH, MMOJTBEP)KIAIOIINE KaYeCTBEHHBIH COCTaB pa3jIMUYHbIX BEIECTB:
pacro3HaBaTh OMBITHBIM NYTEM XJIOpUI-, OpOMUA-, MOIUI-, KapOoHaT-, docdart-,
CHIIMKAT-, Cylb(}aT-, THIPOKCHI-MOHBI, KATHOHBI aMMOHHUS W HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OIEPAIMH MBICIUTEIbHON IESTEILHOCTH — aHAlu3 M CHUHTE3,
CpaBHEHHE, OO0OOIEHHE, CHCTEMAaTU3allMI0, BBIIBICHHE TNPUYNHHO-CIEICTBEHHBIX
CBsI3e — U1 M3YYEHHS CBOWCTB BEIECTB M XHMHUYECKUX pEaKUUH, eCTECTBEHHO-
HayuyHble METOAbl MO3HAaHUS — HaONIOJEHHEe, U3MEPEHUE, MOJAEIUPOBAHUE,
AKCIEPUMEHT (pEabHbII U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne n/m

HaumeHoBaHue pa3aesoB H TeM

KoaunuecTBo yacoB

JieKTPOHHBbIE (LM pPoBHIE)

KonTposbHbie IIpakTHueckue
NnporpamMmabl Bcero o0pa3oBaresibHbIE pecypchl
padoThI padoThI
Pasnea 1. [lepBoHayaiibHble XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHUS U IIPAKTUYECKON 5 2 bubmorexa IIOK
' p https://m.edsoo.ru/7f41837¢c
NEATEIbHOCTH YEJIOBEKA
1.2 BemecTBa 1 XUMHYECKHE PEAKIIUNA 15 1 bubmorexa TIOK
' m peaxtt https://m.edsoo0.ru/7f41837c
Hroro mno pazneny 20

Pa3nen 2. [lepuoanyeckuii 3akon u Ilepuoanyeckas cucrema xumuueckux 3ieMmeHToB JI. U. MenaesieeBa. CTpoeHue aToMOB.
XuMu4ecKasi CBA3b.

[Teprnonnyeckuii 3aKoH U

21 Ilepuoanueckas cucrema 7 bubmioreka [IOK
' XUMHYECKHUX 31eMeHTOB []. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue aToMa
bu6moreka [JOK
2.2 X . 5 1
FIMHTHCCKA CBASD https://m.edsoo0.ru/7f41837c
Uroro no pazneny 12

Pasnes 3. BaxkHelilnue npeacTaBuTe/ Il HEOp

raHNM4e€CKMX BEIICCTB. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE pe€aKkuuun

31 Boznyx. Kucnopon. [Tonsitue 06 6 bubmuotexa LIOK
' OKCHIAX https://m.edso0.ru/7f41837c¢
39 Bonopoa.Ilonsitue o kucinorax u 8 1 Bbu6moreka [JOK

COIX

https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

33 Bopna. PactBopsl. [Tonsitie 06 5 bubmuotexa LIOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJTaCCBhI bubmorexa [JOK
3.4 . 11
HEOPraHUYECKUX COCMHCHUIN https://m.edsoo.ru/7f41837c
35 OKUCIUTETBHO- 3
BOCCTAHOBUTEIIBHBIE PEAKITUU
Hroro mo pasuen 33 bubmorexa IOK
pasaety https://m.edsoo.ru/7f41837¢c
PesenBioe Bhe 3 bu6moreka [JOK
BHOE BPEMS
p p https://m.edsoo0.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

9 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM undpoBbie
Ne i/ P KonrTpoasbnbie | IlpakTuyeckue (mupp )
NMporpamMmabl Bcero oOpa3oBarejbHbIE
padoThI padoThI
pecypchbl
Paspnes 1. BeiecTBO M XUuMHUYECKHE peaKIMK
IToBTOpEeHuE u yriydiieHue 3HaHUN bubmuotexa IIOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6morexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS TUCCOLMALUS. bubmmorexa [IOK
1.3 8 1 1
XUMHUYECKHE PEAaKIMH B PACTBOpPaX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTa/JIbl M HX COeTMHEHHUS
21 OO6m1as XxapaKTepuCTUKa XUMUY ECKUX 4 1 bu6morexa [IOK
' anemeHToB VIIA-rpynmer. 'anorens https://m.edsoo.ru/7f41a636
2| e e T 6
' PYHIbL -€p https://m.edsoo.ru/7f41a636
COCIMHEHHUS
23| sweweros Vapyam. Ason goctopus | 7 ;| Bumoresa LK
| PYTHIBL A30T, P https://m.edso0.ru/7f41a636
COCJTMHECHUS
I s 8 1 , | Dmomaox
' ) PYIHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTMHCHUS
Wroro no pazneny 25



https://m.edsoo.ru/7f41a636
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Paznena 3. MeTaJsIBI M X COCIUHECHUS

31 06 . 4 bu6moreka [JOK
' HIHE CBORCTBA METaILIon https://m.edsoo.ru/7f41a636
39 Basieii . 16 bubmumoreka [IOK
. HeHIIe METAIUIBL U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 BemtectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubmotexa [IOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pasaeny 3
PesepBHOE BpeMst 3 bubmotexa [TOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJIMYECKOE OBECIIEYEHHUE OBPA30OBATEJILHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VUEBHBIE MATEPHAJIBI JUISI YUEHUKA

» Xumus, 8 kinacc/ ['abpuensa O.C., OcrpoymoB W.I'., Cnagkos C.A., AKiimoHepHOe
obmectBo «M3narenbctBo «IIpocBenienne»

» Xumusi, 9 knacc/ I'abpuensia O.C., OctpoymoB U.T'., Crankos C.A., AKITHOHEpHOE
obmectBo «M3narenscrBo «lIpocsemenue

METOAUYECKHUE MATEPUAJIBI IS YYUTEJIA

Xumus. Terpanp a1 1a00paTOPHBIX ONBITOB U MPAKTHUECKUX paboT. 8 Kiacc
Juaust YMK: Xumus. I'a6puensa O.C. (8-9)*

AsTop: I'abpuensn O.C., Kynioa A.B.

VYpoku xumuu B 9 kiacce. Metonuueckoe mocooue

JIuaus YMK: Xumus. I'a6puensa O. C., Octpoymos U. I'., Cnankos C. (8-9)
AsTop: I'abpuensn O. C., Ocrpoymos U. I'., Cnankos C. A.

Xumus. [IpoBepounbie 1 KOHTPOJIbHBIE PabOTHI. 9 Kilacc

Jluaus YMK: Xumus. I'a6puensa O.C. (8-9)

Cepusi: Her

Astop: 'abpuensn O.C., JIsicoBa I'.T'.

XuMus B TeCTaX, 3a/ladax, YIPaKHEHUIX. 8 Ki1acc

Jluaus YMK: Xumust. ['a6puensu O.C. (8-9)*

AsTop: I'abpuensn O.C., Cnaakor C.A., CmupHoBa T.B.

Xumus. Pabouas Terpanp. 9 xiacc

Jluaus YMK: Xumus. T'abpuensa O.C. (8-9)

Cepusi: Her

Astop: I'abpuensn O. C., Cnagkos C. A., OctpoymoB U. I

Xumus. Pabouas rerpanp ¢ TectoBbiMH 3aaHusMu EI'D. 8 kiace



Jluaus YMK: Xumust. ['a6puensu O.C. (8-9)*

Astop: I'abpuensn O.C., Cnagkos C.A.

Xumus. Terpanp 1is OLEHKN KauecTBa 3HAaHUMU. 8 Kiacc

Jluaus YMK: Xumust. ['a6puensa O.C. (8-9)*

AsTop: [N'abpuensa O.C., Kynmosa A.B.

Xumus. Terpanp ais 1Ta00OPaTOPHBIX OMBITOB M MPAKTUYECKUX PadOT. 9 Kilacc
Jluaus YMK: Xumus. ['a6puensu O.C. (8-9)

Cepusi: Her

Astop: ['abpuensn O.C., Akcenosa U.B., Octpoymos N.I".

VYpoku xumun B 8 kitacce. Mertoandeckoe nocoodue

Juaust YMK: Xumus. Ia6puensa O.C. (8-9)

Cepusi: Her

AsTop: I'abpuemnsna O. C., OcrpoymoB U. I'., Cnankos C. A., Akcénona 1.B.
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETHU
UHTEPHET
Poccuiickas sekrponHas mkoja. https://resh.edu.ru/ € «Yun.py» — https://uchi.ru/
© Slunekc. YueOnux» https://education.yandex.ru/home/ € «sIKnaccy .
https://www.yaklass.ru/

© Doxchopn https://foxford.ru/about

@ «Cupuyc. Ounaiiny . https://edu.sirius.online

€© «Mapkeriieiic 06pa3oBaTeIbHBIX YCIY

© «<ugexcy, «1C», «Yuu.py», «Ckaiienr», «Koasapac»,

© usnarenscrBo «IIpocsemenne» u apyrue. https://elducation.ru/ € «HutepuerY pok» —.
https://interneturok.ru/

© OOpasosarensHas miuardopma «Jlekray . https:/lecta.rosuchebnik.ru/ €



https://edu.skysmart.ru/



