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INOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma mo yueOHOMy npeamery «Xumus» (0a30BbIi ypoBeHb) (IIpeaMeTHas
obnacte «EcTecTBEHHO-Hay4YHbIE IPEAMETHI») (1ajiee COOTBETCTBEHHO — MIPOrpamMma 1o XUMHH,
XUMHS) COCTaBlieHA B COOTBETCTBUU ¢ DenepanbHON paboueil mporpamMMmoil mo ydeOHOMY
npeamery «Xumus» (0a30BbI ypOBEHb) U BKJIOYACT MOSCHUTEIbHYIO 3aIlIUCKY, COJEpXKaHHE
o0y4yeHHsl, TUTAHUPYEMbIE pe3yJIbTaThl OCBOCHMS MPOrpaMMbl 1O XHMHH, TEMaTHUECKOe
IUTAHUPOBAHME.

[Tporpamma o XuMHM Ha YpOBHE OCHOBHOT'O 001IEr0 00pa30BaHuUs COCTABICHA Ha OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OOO, a Taxke Ha OCHOBE (enepanbHOU
pabouell mporpaMMbl BOCIIUTaHHUS U ¢ Y4ETOM KOHLEMIMHU IIPENnojaBaHus yd4eOHOro mpeamMera
«Xumus» B 00pa3oBaTeNnbHbIX oprauuzanusx Poccuiickoit deneparmu.

ITporpamma o xuMuu pazpaboTaHa ¢ LEeJIbI0 OKa3aHUS METOJNYECKOHN TOMOIIH YUYUTEIIO
B CO3aHUH paboyeii MPorpaMMBbI 10 y4eOHOMY MPEAMETY.

IIporpamma 1o XuMmMuM Ha€T NpEACTaBIEHUE O LENsIX, OOIIeH cTpaTeruu oOydeHus,
BOCIIUTAHHUSI M Pa3BUTHA OOYYalOIIMXCS CpPEACTBaMH YYEOHOTO MpEeaMeTa, YCTaHaBIMBAET
00s13aTesIbHOE MPEAMETHOE COJEpKaHKe, MPelyCcMaTpUBaeT paclpeesIieHue ero mo Kiaccam u
CTPYKTYpUPOBAaHHE 10 pa3fesiaM U TEMaM IPOrpamMMbl 110 XUMHUH, ONPEAEIAET KOIMUECTBEHHBIE
Y KaUECTBEHHBIC XaPAKTEPUCTUKH COACPKAHMS, PEKOMEHIyEMYIO ITOCJIEJ0BATEIbHOCTD U3yUEHUS
XUMHHU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JJOTMKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yJaIOLINXCs, ONPEIeIIIeT BO3MOXKHOCTH IIPeAMETa AJIs pealn3aluu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOM 00Opa30BaTENbHOW MpOrpaMMbl Ha YpOBHE
OCHOBHOTO 001Iero oOpa3oBaHms, a Takke TpPeOOBaHMWM K pe3yiabTaTaM OOyYeHHs] XUMHUU Ha
YPOBHE IieJIel U3y4eHHs MpEeIMEeTa U OCHOBHBIX BHIOB y4eOHO-IIO3HABATEIBbHOMN JEATETbHOCTH
00ydJaromerocs o OCBOCHUIO0 y4eOHOTO COIePIKAHMUS.

3HaHuE XUMHUU CIYKUT OCHOBOM 1151 pOpMUPOBaHUS MUPOBO33PEHUS 00yUJaIOIerocs, ero
IPEJCTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
NPECTaBICHUS O B3aMMOIPEBPALLCHUAX YHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
pemieHust TI00anbHBIX MPOOJEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYecKoi 6e30MacHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET peaju3alliil BO3MOXKHOCTEH [UIs caMOpa3BUTHA U (POPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U (YHKIIMOHATIBHON IPAMOTHOCTH;

BHOCHUT BKJIaJl B (POPMHUPOBAHKE MBIIICHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB  MX  CAaMOCTOSITEIbHONH  y4eOHOH  JOEATEIbHOCTH,  AKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOMW JKH3HH, TaK U B
IpoQeCCHOHATIBHOM 1eATENbHOCTH;

3HaKOMHUT CO CHEIHM(PUKONH HAYyYHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IUIs]1a HA €JMHCTBO MPHUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAlloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YYaIOIINXCS;

CIOCOOCTBYET (DOPMUPOBAHHMIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HayYHBIM
3HAaHUSIM, K TPHPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOIMYECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlaHHBIE HArpaBlieHUs] B O0OYYEHUU XUMHH OOECIIEUMBAIOTCS CIEUU(PUKON COIepKaHus
y4eOHOTr0 NpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alalTHPOBAHHBIM OTpaskeHHEM 0a30BOi
HayKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs OPUEHTHUPOBAH HA OCBOEHUE
00y4aromyMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMHUU, OCHOB HEOPraHUYECKOW XUMHUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX IIOHATUN OPIraHUYECKON XUMUHU.
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CrpykTypa copepkaHusl IPOTpaMMBbl 110 XMMUU C(OPMHPOBAHA HA OCHOBE CHCTEMHOI'O
noaxoaa kK €€ uaydyeHuro. ConmepxaHue CKIAAbIBAETCS W3 CHUCTEMBI MOHATHM O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHYecKod peakuumu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl IO MNPHUHIMIY IOCIIEI0BATEILHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

[Tepuoanueckoro 3akona /.M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

YYEHHS O CTPOCHUHU aTOMa U XUMUYECKOU CBA3H;

MPEJCTaBICHUN 00 IEKTPOTUTHUECKON UCCOLMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA PACCMATPHUBAIOTCS HA OCHOBE SMIMPHUYECKU IOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OJJTHOTO YPOBHS K JJPYTOMY, BBITIOJIHSS
GyHKIIMN 0OBSICHEHHS U POTHO3UPOBAHUS CBOICTB, CTPOCHHUS U BOZMOKHOCTEH MPaKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS N3Y4aeMBbIX BEIIECTB.

OcBoeHHE MPOrpaMMbl MO XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYyYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHUIO M METOJIaM MO3HaHus B Hayke. M3ydenue xumun
IPOMCXOIUT C MPUBIICUCHUEM 3HAHUM U3 paHee H3YUCHHBIX YU4EOHBIX MpeaMeToB: «OKpyKaromui
MUp», «buonorus. 5—7 kiaccel» U «Pusuka. 7 Kiaccy.

[Tpu u3y4eHnn XUMHUHU IPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB XMMHUYECKON HAyKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEIHHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbl. 3a7ada y4eOHOro MpeaMeTa COCTOUT B (YOPMUPOBAHHUU
CUCTEMbl XMMHUYECKUX 3HAHUN — BaXHEHIIMX (aKTOB, MOHATUM, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
MPUOOIIEHNHU K HayYHBIM METO/aM MO3HAHUS MIPU U3YYEHHUH BEIIECTB U XUMUYECKUX PEaKIIUii, B
(GopMHpPOBaHMM W pPa3BUTHU [O3HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B Yy4eOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOCHUHU MPABHII 0€30MacHOro
oOpaleHus C BeIECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipn u3yyeHNM XMMHUU Ha YpPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUSI BaXHOE 3HAYCHHE
nproOpenu Takue ey, Kak:

(dbopMHpOBaHNE HMHTEUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOWM K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEILHOMY TPHHITHUIO DPEUICHWH, CIIOCOOHOM amanTupoBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

HaNpaBICHHOCTh OOY4YeHHs Ha CHCTEMAaTH4YecKoe MpHOOIIeHHEe OO0ydJalommxcs K
CaMOCTOSITEJIbBHOW  ITO3HABATEIIBHOW  JEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HAaHWI,
(GhOpMUPYIOITUM MOTHUBAIIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUH;

oOecrieueHre YyCIOBUN, CIOCOOCTBYIONIUX TPHOOPETEHUIO OOYYaIOIUMHUCS OIBITa
pa3HooOpa3HON NesATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JIESTEIbHOCTH;

dbopmupoBanue o0mel (HYHKIIMOHATLHOW W €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHclie yMEHUN 00BSACHATD U OLIEHUBATH SIBJICHUS OKPY>KAIOLIET0 MUPA, UCTIOJIb3YsI 3HAHUS U OTIBIT,
NOJyYeHHbIE TPU U3YYEHUH XMMHUHU, MPUMEHATh MX MPU PEIICHUH MPOoOJieM B MOBCEIHEBHOU
JKU3HU U TPYJIOBOM JESATEIbHOCTH;

¢dbopmupoBaHre y 00yJarOmUXCcs T'YMAaHUCTUYECKUX OTHOLICHHH, MOHUMAHHs [IEHHOCTH
XUMHUYECKHX 3HaHWM U1 BBIPAOOTKU SKOJOTHYECKH LeJIecoo0pa3HOro MoBeAeHUs B OBbITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMS CBOErO 30POBbS M OKPYKAIOLIEH IPUPOIHOU
Cpenpbl;

pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH AaJbHEUIIero 00yueHusl.

OO6m1ee yncI0 YacoB, PEKOMEHIOBAHHBIX JIJISI M3YYCHHSI XUMHH, — 136 yacoB: B 8 Kiracce —
68 JacoB (2 gaca B Hezieno), B 9 knacce — 68 yacoB (2 yaca B HEJIEHIO).



Conep:xanue o0yuyenus B 8 Kiacce.

[lepBoHavyaIbHBIE XUMUYECKHE TTOHSATHS.

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4YEJIOBEKAa. XMMHS B CUCTEME HaykK. Tena u
BeliecTBa. du3znueckre CBOMCTBA BEIIECTB. ArperaTrHoe CocTosiHue Benlects. [lonsTre o MeTogax
no3HaHus B XuMuu. YucTele BemecTBa U cmecu. CiocoObl pa3ieieHust cMecei.

ATOMBI U MOJIEKYJbl. XUMHYECKUE 3JeMEHThl. CUMBOJIBI XUMHUYECKHUX SJIEMEHTOB.
[IpocTeie 1 cnoxHbIE BeLleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢dopmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCUTENIbHASI MOJIEKYJIsipHast
Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KonnuectBo Bemectsa. Monb. MomsipHas Macca. B3aumocBs3p KoaMuecTBa, Macchl U
YHCclia CTPYKTYPHBIX €AMHHUIL BelecTBa. Pacuérsl mo popmynam XuMUYECKUX COEIUHEHUH.

dusnyeckue U XUMHUUYECKUE SBJIEHUSA. XUMHUYECKass peakuus U e€ NpHU3HaKU. 3aKOH
COXpaHEHMsI MacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Knaccudukanus XUMUYECKUX peakiuit
(coenMHEHUS, PA3IOKECHHUS, 3aMEIIIEHUS, OOMEHA).

XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBujiaMu paboOTHI B
nabopaTopuu U npuéMamMu oOpalieHus ¢ 1a00paTopHbIM 000pyIOBaHUEM, U3YUEHUE U OTIMCAHUE
(GU3MYECKUX CBOMCTB OOpa3lloB HEOPTraHWYECKHWX BEIIECTB, HaOMIOACHUE (PU3NUECKHUX
(maBieHWE BOCKA, TastHHUE JbJa, pacCTUpaHUE caxapa B CTYIKE, KUIICHUE U KOH/ICHCAIUS BOJIbI) U
XUMHUYECKHX (TOpeHHE CBEYH, NPOKAJMBAHUE MEIHON MPOBOJIOKH, B3aUMOJECHCTBHE Mela ¢
KUCJIOTON) SIBICHUN, HAOJIOJICHHE U ONHMCAHUE MPHU3HAKOB MPOTEKAHMS XMMHYECKUX peaKIui
(pa3znmoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpUIOM Oapusi, pasioKeHue
ruapokcuaa meau (1) mpu HarpeBaHuu, B3anMoelcTBUE kele3a ¢ pacTBopoM coiu menu (II),
H3y4deHue Croco00B pazJielieHusl cMecel (C TOMOIIbI0 MarHuTa, (GuiIbTPOBAaHHE, BBHITAPHBAHME,
TUCTHIUISAIMS, XpoMmaTorpadusi), TMpOBEACHHE OYMCTKH IOBAapEHHON coyid, HAOMIOJAeHUE U
ONHUCAHUE pEe3yIbTAaTOB IMPOBEACHUS OIbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl,
cOo3/1aHue MoJieNIel MOJIeKY (IIapOCTEPKHEBBIX ).

Baxnelinue npencraBuTeN HEOPraHMYECKUX BEIIECTB.

Boznyx — cMech razoB. Cocra Bo3nyxa. Kuciaoponx — 3JI€MEHT U IIPOCTOE BELIECTBO.
Haxoxxnenue kuciopoja B mpupojae, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxcunpl. Ilpumenenue kucnopoga. CrocoObl TOJMy4YeHHs KHUCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopoaa B mpupone. O30H — aljoTponHas MoAudUKanus
KHCIIOpOJa.

TennoBori 3(PdeKkT XUMHYECKOW peaKIuu, TEPMOXHMMHYECKHE YpaBHEHHUS, 9K30- H
OHAOTEPMUUYECKUE peaKUMM. TOMIMBO: Yroib M METaH. 3arps3HEHHE BO31yXa, YCHIECHHE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOS.

Bogopon — nsnemeHT M mpoctoe BemecTBo. HaxoxzaeHue Boxopoaa B IPHUPOAE,
buznyeckue 1 XuMHUYECKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI ofyueHus. KucioTsl u comnu.

MossipHblii 00bEM Ta30B. PacyéTbl 1o XUMHUECKUM YpaBHEHUSIM.

®dusnyeckue cBoWcTBa BOJbl. Boja kak pactBoputenb. PactBopbl. HacblllieHHbIE U
HEHACBIIICHHbIE PacTBOpPbl. PacTBOpUMOCTh BelIecTB B BojJe. MaccoBasi J0Jsi BEIIECTBa B
pactBope. XUMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHUs. Poiib pacTBOpPOB B NMPUPOAE M B KU3HU
yenoBeka. KpyroBopoT Boasl B IpHpoje. 3arpsA3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
NPUPOJIHBIX BOJ.

Knaccupukanuss neopranmueckux coenuHeHuid. Oxcuabl. Knmaccudukanus OKCHAOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHBIEe) U HeconeoOpasytonme. HomeHkmatypa
oKcHA0B. DU3HUECKHE U XUMUYECKUE CBOMCTBA OKCUIOB. [loiryueHue okCuaos.

OcnoBanus. Kiaccudukanmst ocHOBaHMIA: METOYM W HEPACTBOPUMBIE OCHOBAHMS.
HomeHnknarypa ocHoBaHuii. Pu3nyeckue M XHMHUYECKHE CBOWCTBAa OCHOBaHWM. [lomyueHue
OCHOBaHUM.
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Kucnotel. Knaccudpukanus kucinor. Homenknarypa kucnor. Ousndeckne 1 XUMUIECKHE
cBoiicTBa kuciot. Psg aktuBHoctu metamioB H.H. bekerosa. [lony4yenue Kucior.

Comu. Homenknarypa coneil.

du3nyecKne u XMMHU4YecKue cBoicTBa cosel. [lonyuenue coneil.

['eneTnueckast CBSI3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COCTMHEHUM.

XHWMHMYECKUN SKCHEPUMEHT: KaueCTBEHHOE OINPENEICHUE COAEPKAHMUS KHUCIOpOoJIa B
BO3/yX€, MOJTyYeHHE, COONpaHue, paclio3HaBaHUE U U3yUYeHUE CBOMCTB KUCIOPOa, HAOIOICHNE
B3aUMOJICVCTBUS BEILIECTB C KUCIOPOAOM M YCIOBHUS BOSHUKHOBEHHMS M NPEKPAILICHUS TOPEHUS
(moxxapa), 03HAaKOMIIEHHE ¢ 00pa3IlaMy OKCHJIOB U OMTMCAHUE UX CBOWCTB, MOJTyYEeHHE, COOMpaHue,
pacrno3HaBaHHe U U3y4EHUE CBOMCTB BOJOPO/ia (TOPEHHE), B3aUMOICHCTBHE BOJIOPOIA C OKCUIOM
veau (II) (BO3MOXKHO HMCHONB30BaHUE BHUACOMATEPUATOB), HAOMIOACHHE OOPA3I[OB BEIIECTB
KOJMYECTBOM | MOJIb, HMCClIeNOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C Pa3THYHON
PacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM J0JIEH paCTBOPEHHOTO
BCIIIECTBA, B3aMMOJICUCTBHE BOJBI C MeTaulaMH (HaTpueM U KajbllieM) (BO3MOXKHO
UCIIONIb30BaHNE BHJIEOMATEPUAIOB), HCCIENOBaHUE OOpa3IOB HEOPraHMYECKUX BEIIECTB
pPa3IUYHBIX KJIacCOB, HAOMIOJEHUE M3MEHEHUS OKPAcKU MHAMKATOPOB B PACTBOPAX KHUCIOT U
miejo4el, u3yueHune B3auMoaeicTBus okcuaa meau (1) ¢ pactBopom cepHOM KUCIOTHI, KUCIIOT €
METaJUIAMM, PEaKIU{ HEWTpalIu3alry, MOITYyYEHUE HEPACTBOPHMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO0 MeETajula JIPYTMM W3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad 10 TeMe
«BaxkHenmme Ki1acchl HEOPraHUYECKUX COCTUHEHU .

[lepuonnueckuii 3akoH u llepuonnueckas cucremMa XHUMHUYECKHX  DJIEMEHTOB
J.N. MenneneeBa. CTpoeHue aToMOB. XUMHUYeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaKkiuu.

[lepBbie MONBITKY KIacCUPHUKAIIN XUMUYECKUX dJIeMeHTOB. [IoHsATHE O rpyIax CXOAHbIX
AJIEMEHTOB (IIIETIOYHBIC U MIET0YHO3EMENbHBIC METAJLIBI, TaJIOTCHBI, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHBIE OKCUIBI U THAPOKCHIBI.

Ilepuonnueckunt  3akoH. llepuoguyeckas  cucreMa  XMMHMYECKUX — JJIEMEHTOB
J.1. MenneneeBa. KopoTkonepuoanas u niuuHHonepuoaHas Gopmsel [leproandeckoil CUCTEMBI
xumuueckux dnemeHToB .M. Menaeneesa. llepuoaslt u rpynmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenne artomoB. CoctraB aromHbIX szaep. W3orombl. OnekTpoHsl. CrTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproanyeckoit CUCTEMBI
.. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO JJIEMEHTa II0 €ro IOJIOKECHUIO B
ITepuoanueckoii cucreme /.M. Menaeneena.

3aKOHOMEPHOCTU M3MEHEHUS paJinyca aTOMOB XMMHUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX
M HEMETAUIMYECKUX CBOMCTB IO TpyINaM M nepuojam. 3HadeHue [lepuoanyueckoro 3akoHa u
[lepuoanueckoil cuUCTEMbl XHMHUYECKUX OJJIEMEHTOB JUIsl Pa3BUTUSL HAYKHM U IPAKTUKH.
.. MenneneeB — y4€HbIA U TPaXKIaHVH.

Xumuyeckass  CBS3b. KoBanentnass  (momsipHas W HEMOJsSIpHAasi)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenb  okuciieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. lIpouecchbr
OKHCJIEHUS U BOCCTAaHOBJIEHUSA. OKHCIUTEIN U BOCCTAHOBUTEIH.

XUMHUYECKUH DKCTIEPUMEHT: H3y4deHHE O0Opa3lloB BEIISCTB METAUIOB M HEMETAJIOB,
B3aUMOJICVCTBUE THIPOKCUIA IIUHKA C PACTBOPAMH KHUCJIOT M ILEJIOYEH, IPOBENECHHUE OIBITOB,
WLUTIOCTPUPYIOMINX MPUMEPHI OKUCITHTEIFHO-BOCCTAHOBUTEIBHBIX PEaKuil (TOpeHHe, peakiuu
pa3NIoXKEHUs, COCTUHCHHS ).

MexnpeaMeTHbIe CBS3U.

Peanusanus MeXnpeaMeTHBIX CBA3EH MPU U3YYEHUHM XMMHUH B § KJIacCe OCYILECTBIISIETCS
4yepes3 UCIOJIb30BAHKUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATUMN, TaK U TOHITHMA, SBISIONTIXCS
CHUCTEMHBIMU ISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.
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OOme ecTecTBEHHO-HAYYHbIE IMOHSATHS: HAayuyHbBIH (DakT, TUIIOTE3a, TEOpHs, 3aKOH,
aHaJIN3, CUHTE3, KJIaccu(uKanus, NepuoInIHOCTh, HAOIIOAEHUE, IKCIEPUMEHT, MOJICIIUPOBAHHE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®duszuka: marepusi, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ, H3OTOIBL,
pPaZnOaKTUBHOCTb, MOJIEKYJA, SJICKTPUYECKHI 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKHEe BEIUUYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIaHETHI,
3BE361, ComHIIE.

buonorust: potocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdhepa, MHHEpaidbl, TOPHBIE MOPOIBI, IOJIE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJHbIE PECYPCHI.

Conep:xanue 00y4yenus B 9 Kiacce.

1. BemecTBo 1 XMMUYECKasi peaKIus.

Ilepuonnueckunt  3akoH. llepuoguyeckas  cucreMa  XMMHMYECKUX — JJIEMEHTOB
.. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBONCTB XHUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUsi U HUX COECOUHEHUM B COOTBETCTBUHU C
MOJIO’KEHHEM 35ieMeHTOB B [leproandeckoii cuctemMe U CTpPOEHUEM MX aTOMOB.

CrpoeHue BeniecTBa: BUABl XMMHUYECKOM CBS3M. THUIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHMOCTH CBOWCTB BELIECTBA OT THUIIa KPUCTAIUIMUECKON PEMIETKU U BUJIa XUMUYECKOM CBSI3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jIMYHBIM KJlaccaM HEOPraHMYECKUX COEIMHEHUH, eHeTHdYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanns XuMHUYECKUX peakuil Mo pa3Iu4HbIM MpU3HaKaM (TI0 YHUCIY U COCTaBYy
YYaCTBYIOUIMX B PEAKIMH BELIECTB, 10 TEIIIOBOMY 3P (EKTy, 10 H3MEHEHUIO CTETICHEH OKUCICHHS
XUMHYECKHX JJIEMEHTOB, II0 O0paTUMOCTH, IO Yy4YacTHIO KaTajau3aropa). OK30- U
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUSI.

[Tonsite o ckopoctn XUMHUYEeCKO# peakmnuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATHUMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanuse. [lonsatue o xumMmuyeckoMm paBHOoBecHH. DaKTOPHI, BIUSIIOUINE Ha CKOPOCTh XUMHUYECKON
peaKkLuu U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON peakuuu. CocraBnenue ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMH C CIOJIb30BAHUEM METO/1a 3JIEKTPOHHOT O OanaHca.

Teopust 2MEKTPOIUTUUECKON AUCCOLMALIMU. DIEKTPOIMUTHI U HEANEKTPOJIUThI. KaTnoHsl,
aHUOHBI. MeXaHM3M JIMCCOLMALIMHU BEIIECTB C PAa3IMYHBIMU BUIaMU XUMUYECKOH cBsA3H. CTeneHb
nuccorranui. CUIIbHBIE U CITa0bIe 3JICKTPOIUTHI.

Peakiun nonHoro oOMeHa. Y CmoBusl MPOTEKaHUs PEAKIM MOHHOTO OOMEHA, TIOJHBIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuii. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON auccoruanuu. KadecTBeHHblE pPEaKIMU Ha HOHBI.
[TonsTHE O TUAPOIU3E COJIEH.

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSIMH KPUCTAIIMYECKHX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETaoB (TpaduTa U anmasa), CIOKHBIX BEIISCTB
(xJ0pHuaa HATpUs), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEeaKIMK OT BO3IECHCTBUS
pa3nuyHbIX (DAKTOPOB, HCCIIEAOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JUCCOLMAIlMU KHUCJOT, wIesloued U coieil (BO3MOXKHO HCIIONIb30BAaHME BUEOMATEPHUATIOB),
IPOBE/ICHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU IMPOTEKAHWs pPEaKUUid HMOHHOTO OOMeHa
(oOpa3oBaHue oOcanka, BBIACICHHE Trasza, 00pa3oBaHHWE BOJIbI), OIBITOB, HLIIOCTPUPYIOIINX
NpUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUuid (FOpeHHue, peakiuu pa3jioKeHUs,
COEIMHEHUS ), PACIIO3HABAHUE HEOPTaHUUECKUX BEIIECTB C IOMOILBIO KaUeCTBEHHBIX PEeaKIINi Ha
VOHBI, pEIICHUE IKCIIEPUMEHTAIbHBIX 3a4a4.

2. HemeTanisl ¥ UX COETUHEHHUS.
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OOmast xapakTepucTuka TrajoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTpoeHue U (U3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aUMOJECHCTBHE C METalJaMH, HEMETaJlIaMH,
miesoyamu).  XjopoBoaopoa. ConsHas KHCIOTa, XUMHYECKHE CBOKMCTBA, TMOJydYCHHUE,
npuMeHeHue. [leicTBre X1opa U XJIOpOBOJOPO/a Ha OpraHu3M 4elloBeKa. BaxxHenmue XJopuasl
U UX HaXO0XJICHHE B IPUPO/IE.

OOmast xapakrepuctuka syeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHN OKUCTICHUS.

Crpoenue u pu3nMUEcCKue CBOWCTBA MPOCTHIX BELUIECTB — KUCIOPOAA U CEPhl. AJJIOTPOITHBIE
Moau(UKAIIMK KHUCJIOPOJia M Cephl. XUMHUYECKHE CBOHCTBAa cepbl. CepoBOJOpPOJ, CTPOCHHE,
¢u3nueckue U XUMHUYEeCcKHe cBoWcTBAa. OKCHUIBI Cephbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIOB.
CepHas kucnora, GU3MYECKHe M XHUMHYECKHE CBOMCTBa (OOIMME Kak MpEICTAaBUTENs Kiiacca
KUCIOT U cienrpudeckne). XUMUYECKHE PeaKIiH, JIeKallue B OCHOBE TPOMBIIIUIEHHOTO cIToco0a
noiay4deHus: cepHod Kuciothl. [Ipumenenne. Conu cepHOM KUCIOTHI, KAUECTBEHHAs! PEaKIUsl Ha
cynbdar-uoH. Haxoxxaenue cepbl U e€ COeOUHEHUN B MpHUpoae. XHUMHYECKOE 3arpsi3HEHHE
OKpYXarollel cpeabl COCIMHEHUSMU cepbl (KUCIOTHBIE MOKIW, 3arps3HEHHE BO3JyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS.

OO6mrast xapaktepucTtuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

A3oT, pacnpocTpaHeHHE B IPUPOJE, PU3NUECKUE U XUMUYECKHE CBOMCTBa. KpyroBopoT
a3oTa B pupojae. AMMHAK, ero (U3NYecKre 1 XMMUYEeCKHE CBOMCTBA, MOIyYeHUE U IPUMEHEHHE.
Conu amMmmoHus, UX GU3MYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHHMA. A30THasg KHUCIOTa, €€ MoydyeHue, (pu3nuecKue U XMMUYECKHE CBOICTBa
(obmme Kak MpefcTaBUTENS Kilacca KUCIOT W cnenuduueckue). Mcnonb3oBanne HUTPATOB U
coJIeil aMMOHHS B Ka4eCTBE MUHEPAIBHBIX yA00peHuil. XUMUUECKoe 3arpsi3HeHHE OKpYy Karomen
Cpelibl COeTMHEHUAMHU a30Ta (KHCIOTHBIE 10K/IH, 3aTPSA3HEHNE BO3TyXa, IOYBBI U BOJIOEMOB).

docdop, annorponHsie Moaudukanuu pochopa, pU3NUECKUE U XUMUUYECKHE CBOMCTBA.
Oxkcua dochopa (V) u dhochopHas kuciora, GU3HUIECKUE U XMMUISCKHAE CBOMCTBA, MOJTyUeHHE.
Hcnonb3oBanue ¢ochaToB B KaUeCTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mrast xapakTepucTuka 37JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

VYrnepon, amnoTpomnHble MOAUGUKALMK, PAacHpOCTpaHEHUE B Mpupoie, uU3NYECKue H
XUMHUYecKHe cBoicTBa. AncopOuusi. KpyroBopor yriaepona B npupone. OKCHAbI yriiepoaa, ux
dusznueckue M XMMHUYECKHE CBOWMCTBA, JEWCTBHE Ha KUBBIE OPraHU3MBI, IOJYYEHHE U
OpUMEHEeHHe. DKOJIOTHYecKHue NpoOieMbl, CBsA3aHHbIe ¢ okcuaoMm yriuepona (IV), rumoresa
[J100aNbHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIM 3QekT. YronpHas kKuciora U e€ coiu, UX
¢u3nueckue U XMMUYECKHE CBOWCTBA, MOJy4YeHHE M NMpuMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-uoHBI. Mcrnonap3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUSX yriepoja
(MeTaH, 3TaH, THJICH, alleTUJICH, STaHOJI, TIIMLEPUH, YKCYCHas KucioTa). [IpupoHbie HCTOUHUKU
YTJI€BOOPOAOB (yroJib, IPUPOAHBINA Ta3, He(Th), MPOAYKTH UX MEpepadOTKH (OEH3HH), UX POJIb
B OBITY M TPOMBILIEHHOCTH.

[TonsiTre 0 OMONMOrMUECKU BaXKHBIX BEIIECTBAX: KHUPaX, OesKax, yrieBoJax — U UX POJIH B
JKU3HU 4eJI0BeKa. MareprallbHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUUYECKUX COEAMHEHU.

Kpemuwnii, ero ¢usndeckue ¥ XHUMHYECKHE CBOWCTBA, IMOJYYCHHE W TIPUMEHEHHE.
Coennnaenus kpemHust B mpupojie. Oomue npencrasienus o0 okcuae kpemuusi(1V) u kpemaneBoi
kucinore. CUIMKaThl, X UCIOJB30BaHUE B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH. BaxHeilmue
CTpOUTENbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, »xene300eToH. I[IpoGiiemsbl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKHU3HHU.
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XUMHUYECKUN HKCHEPUMEHT: HM3y4YeHHE OOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB
COJITHOM KHUCIJIOTBI, MPOBEJEHUE KAaYECTBEHHBIX peakUUi Ha XJIOPUI-UOHBI M HaOIIOJCHUE
NPU3HAKOB HX TIPOTEKAHUs, OMBITHI, OTpakarolmmue (U3MUECKUEe M XUMHUYECKHE CBOMCTBA
TaJIOTEHOB U UX COEIUHEHHI (BO3MOXKHO HCIIONb30BaHHE BUAECOMATEpUaoOB), O3HAKOMIICHHE C
o0pa3iaMu XJOpUa0B (TATOT€HUAOB), O3HAKOMJICHHE C 00pa3laMu cepbl M € COeNnHEHHUSIMU
(BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPUAIIOB), HAOJI0ICHHE TTpoliecca O0yTrIMBaHMs caxapa 1Mo/
JEHCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTBI, HW3Yy4YECHUE XUMUYECKHX CBOWCTB
pa30aBJICHHONW CEPHOM KHCIIOTHI, MPOBEJCHHE KAuYeCTBEHHOM peakluH Ha Cyiab(ar-uoH u
HaOJroleHne Tpu3HaKa e MPOTEKaHUs, O3HAKOMIIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta,
dbocdopa 1 ux coequHEeHNN (BO3MOXKHO HCIIOIB30BaHKE BHACOMATEPHAIIOB), 00pa3IiaMu a30THBIX
u (ochopHBIX YyHOOpeHHii, MONTy4YeHHE, COOMpaHUe, PACIO3HABAHWE WM W3YyYEHUE CBOMHCTB
aMMuaka, IpoBeJeHHE KAYeCTBEHHBIX peaklMuil Ha MOH aMMOHHUS U (ocdaT-uOH U U3ydeHUe
IIPU3HAKOB UX IIPOTEKaHUs, B3aUMOJACHCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCIIOTBI C MEABIO
(BO3MOXHO MCHOJB30BaHUE BHUIEOMATEPHAIIOB), U3YUEHHUE MOJIENIeN KPUCTAJUIMYECKUX PEIIETOK
anMasa, rpaguTta, QpyuiepeHa, 03HaKOMIICHHE C IPOIIECCOM aJICOPOLIMU paCTBOPEHHBIX BELIECTB
AKTHBUPOBAHHBIM YIJIEM U yCTPOUCTBOM MIPOTHUBOrasa, mojiyueHue, coOupaHue, pacro3HaBaHue 1
U3y4eHHE CBOICTB YTJIEKHCIIOTO ra3a, NMpOBEICHHE KAauyeCTBEHHBIX peakuuil Ha KapOoHAT U
CUJIIMKAT-MOHbl M W3Yy4YCHUE I[PU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHWE C NPOLyKUHUEH
CUJIMKATHOM IPOMBILIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 33/1a4d 10 TeMe «BakHenue
HEMETAaJUIbl U UX COCTUHEHUSD.

3. MeTanisl ¥ X COEIUHEHUS.

OOmiasi xapakTepUCTUKAa XHWMHUYECKUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU HX
nosioxkxenus B Ilepuonnueckon cucreme xumudeckux siaeMeHToB J[.M. MeHneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramnueckas CBS3b M METAJUIMYECKas KpUCTAUIMYecKas
pemérka. OJIEKTPOXUMHUYECKUN psJ HanpsykeHU MeTauioB. DU3MYECKME M XUMHUYECKHE
cBoiicTBa MeTauioB. O0mue crnocoObl morydeHus: MmeTaiioB. [loHATHE O KOPPO3WH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTanb, YyT'yH, JIOPATIOMHUHAN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenounsle MeTamel: nojioxkeHue B llepuoanyeckoi CUCTEME XUMUYECKUX JJIEMEHTOB
.. MenneneeBa, CTpOEHUE UX aTOMOB, HaXOXJIEHUE B mpupoje. Pu3nyeckue u XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI M THAPOKCUIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIMHEHUM.

[[lenoyHo3eMenbHbBIE METAJUIBI MAarHuii M KaJbLUi: MonokeHue B Ilepumommueckoit
cucreMe xumuyeckux anemeHTtoB J[.M. MenzaeneeBa, cTpoeHME HX aTOMOB, HaXOXKICHUE B
npupoge. Pusndeckue U XMMUYECKHAE CBOMCTBA MArHUs W Kaiblus. BaxkHenmue coeauHeHus
KaJIbIHs (OKCHI, THAPOKCHU/I, COJH). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxeHue B Ilepuoauueckoll CHUCTEME XMMHUYECKHX 3JIEMEHTOB
.. MenneneeBa, CTpO€HHUE aToMa, HaXOoXJeHHE B mpupoae. Dusznueckne U XUMHUYECKHE
CBOWCTBA aTIOMUHHS. AM(OTEpHBIE CBOWCTBA OKCUIA U TUIAPOKCH/IA ATIOMUHHUSL.

Kenezo: monoxenne B Ilepmommueckoil cucTeMe€  XMMHYECKMX  JJIEMEHTOB
J.1. MenneneeBa, CTpOCHHE aToMa, HaxoxKJeHue B mpupoje. Pu3nyeckue U XUMUYECKHE
cBoicTBa xene3a. OKCuabl, THAPOKCUIBI U conu conu sxenesa (II) m xenesa (I1I), ux cocras,
CBOICTBA U MOJyYCHHE.

XUMUYECKUN JKCHEPUMEHT: O3HAaKOMJIEHHE C OO0pa3laMH METaUIOB U CIUIaBOB, HX
(¢U3NUEeCKUMHU  CBOWMCTBAMH, H3y4CHHE pPE3yJIbTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUI€OMATEPUaIoB), 0COOEHHOCTEN B3aMMOCHCTBHS OKCHA KaJIbLIMs U HATPHS C
BOJOM (BO3MOXXHO HMCHOJB30BaHUE BHUJIEOMATEPHAIIOB), UCCIEIOBAHUE CBOMCTB >KECTKOM BOJIBI,
mpolecca TOpPEeHUs Keje3a B KHUCIOpoAe (BO3MOXHO HCIIONb30BaHHE BHAEOMATEPUAIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEaKIIMii Ha MOHBI (MarHus, KaJbIUsl, aIFOMAHUS, INHKA,
xenesa (II) u xenesa (111), mequ (11), HaGmrogeHUE M ONTUCAHKE TTPOIIECCOB OKPAIIMBAHUS TNIAMCHH
MOHAMHU HATPUS, KAJTUs U KATBIHS (BO3MOXKHO MCTIOIh30BAaHUE BUICOMATEPHAIIOB), HCCIIEAOBAHNE



9

aM(pOTEpHBIX  CBOMCTB THUAPOKCHAA aJIOMHHMA M  TUAPOKCHAA LHHKA, pEIICHHE
9KCIIEPUMEHTANIBHBIX 3aj1a4 Mo TeMe «BajkHel e MeTasibl U UX COSIUHEHUS.

4. XuMus u OKpy>Karolas cpea.

BemectBa n MaTepualibl B IOBCETHEBHOM XKU3HM YesoBeKa. be3onacHoe nucnoap30BaHUe
BEIIECTB M XHUMHUYECKHX peakuuil B ObiTy. IlepBas momomis Hpu XHMHYECKUX OXKOTax U
OTpaBJICHUSIX.

XUMHUYECKOe 3arpsi3HEHUE OKPY’KalolIel cpeabl (peenbHast JoycTUuMasi KOHIICHTpalus
BemecTB (naee — [1J1K). Posib XxuMuu B perieHun 3KOJIOTHISCKUAX TTPOOIIEM.

XUMHUYECKUH 3KCIIEPUMEHT: H3ydeHue 00pa3Ii0B MaTepHajIoB (CTEKJIO, CIIJIaBbl METAIJIOB,
MOJIMMEPHBIE MaTEPHAIIBI ).

5. MexxnpeameTHbIE CBSI3H.

Peanuszanus MexnpeaMeTHBIX CBA3€H MPpHU U3yUYEHUU XUMUM B 9 Kilacce OCyIIeCTBIISIETCS
Yyepe3 MCI0JIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK ¥ MMOHATUH, ABISIOIINXCS
CUCTEMHBIMU JJIsl OTJENbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKJIA.

OOme ecTecTBEHHO-HAYYHbIE IMOHSATH: HAaydHBIA (pakT, TUIOTE3a, 3aKOH, TEopus,
aHaJIU3, CUHTE3, KJaccuuKanus, NepuoInIHOCTh, HAOIIOAEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE,
U3MEpEeHUe, MOJIeIb, IBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOIOTHS, MaTEPHAIIBL.

®duszuka: marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H3OTOIBL,
paZMOaKTUBHOCTb, MOJIEKYJIA, OJJIGKTPHUUECKUI 3apsii, IPOBOAHUKH, MOIYINPOBOIHUKHY,
TUDIIEKTPUKU, (POTO3TIEMEHT, BEIEeCTBO, TeNO, 00BEM, arperaTHoe COCTOSIHME BEIIecTBa, ras,
pacTBop, pacTBOPUMOCTh, KPUCTATUINYECKAs PEIIETKA, CIUIABbl, (pU3HUECKUe BETMUUHBI, €TUHHIIbI
U3MEpEHUs, KOCMUYECKOE MPOCTPAHCTBO, TUIaHETHI, 3BE31b1, ColHIIE.

Bbuonorus: ¢otocunres, neixanue, 6uocepa, sKocHcTEMa, MUHEPAJIbHBIE yIOOpeHus,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATENIbHbIE BEILIECTBA.

I'eorpadusa: armocdepa, rtuapocdepa, MHHEpadbl, TOPHBIE MOPOIBI, IOJIE3HBIE
HCKOIIaeMble, TOIUIMBO, BOJHbIE PECYPCHI.

[Tnanupyemble pe3ynbTaThl OCBOCHHSI MPOTPaMMBI 110 XMMHUU Ha YPOBHE OCHOBHOT'O
o0mrero oOpa3oBaHUsI.

W3yuenne XuUMHH Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3oBaHUsI HAalpaBIeHO Ha
JOCTHKEHHE OOYYaIOUMUCS JUYHOCTHBIX, METANpPEAMETHbIX M MPEIMETHBIX pPE3yIbTaTOB
OCBOCHHMS y4eOHOTO MpeIMeTa.

JIuuHOCTHBIE pE3yabTaThl OCBOCHHSI IPOrpaMMbl OCHOBHOTO OOIIEr0 OOpa30BaHUS
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMUMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JCATEIHHOCTH B
COOTBETCTBUU C  TPAJAULIMOHHBIMU  POCCUMCKHUMH  COLMOKYJIBTYPHBIMH U  TyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpPaBUJIAMHU M HOPMaMH IMOBEICHHS U
CIOCOOCTBYIOT IIPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIN3AIIMY 00Y4aIOIIHXCS.

JIMuHOCTHBIE pEe3yNbTaThl OTPaXAaIOT T'OTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALMNA W PACUIMPEHHUE OMbITa JEATENIbHOCTH Ha €&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpUOTUYECKOTO BOCIIUTAHHUS:

IIEHHOCTHOT'O OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUs XUMHUYECKONW HayKH B KM3HU COBPEMEHHOro OOIecTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpPMALMEH O MEpeOBbIX JOCTHKEHHUAX U OTKPBITHUSIX
MHUPOBOI M OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTpOMHCTBE
Mupa 1 o0IIecTBa;

2) rpax/1aHCKOr0 BOCITUTAHMUS:

NPEJCTaBICHUS O COLHMAIBHBIX HOPMax M IpaBHJIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEIOBATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATENbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATENBHOCTH MPHU BHIMOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIITOJIHEHUH XMMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS K
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B3aMMOIIOHMMAHUIO M B3aUMOIIOMOILM B Tpolecce 3TOW y4yeOHOH NesTeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE MOBEJCHHE U MTOCTYNKH CBOMX TOBAapHUILEH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4E€TOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MTO3HAHUS:

MHUPOBO33PEHUYECKUX  TNPEACTABIECHUNM O BEIIECTBE U  XUMHYECKOH  peakiuH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM U COCTaBIIAIOIIMX OCHOBY ISt
NOHUMAaHMS CYIIIHOCTH HayYHOW KapTUHBI MUPA, TIPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS IPUPOJIBI, B3aUMOCBSI35X UEIOBEKa C IMPUPOIHOM cpeoi, 0 poJii XUMHUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIX MOTHBOB, HAIpPABJIEHHBIX Ha IOJIyY€HHE HOBBIX 3HAHUHA MO XUMHH,
HEOOXOUMBIX JIJIsl OOBSICHEHHS HA0JIF01aeMbIX MTPOIECCOB U SBICHUIA;

MO03HABaTENbHON, HHPOPMAIITMOHHON U YUTATEIbCKOM KYJIbTYphl, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOW paboThl ¢ y4eOHBIMU TEKCTaMM, CHPAaBOYHOM JUTEpPaTypoOi, MOCTYINHBIMU
TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEepeca K 00yUEHHUIO M MO3HAHMIO, JTI0003HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
camM000pazoBaHnI0, IPOEKTHOM M MCCIEAOBATENbCKOM NIEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaINpaBJICHHOCTH M YPOBHs 00y4eHUS B JAJIbHEHIIEM;

4) popMupoBaHuUs KyJIbTyphI 3J0POBbS:

OCO3HAaHUS LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JI0pOBbIM 00pa3 >KM3HMU, OCO3HAHHUS MOCIEACTBUI W HENMPHUSITHS BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUST aJKOTrOoJsl, HAPKOTHKOB, KYpPeHMs), HEOOXOAMMOCTH COOIIOJCHHUS
MpaBuJI 6€30M1aCHOCTH MTPHU 0OPAIICHUN C XUMHUYECKHMHU BEILIECTBAMH B OBITY U PEaTbHOM KU3HU;

5) TpyZ1IOBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTUYECKOMY U3yUYeHHIO Mpodeccuil U Tpyaa pa3IuyHOro poja, YBaKeHHe
K Tpydy M pe3yibTaraM TpPYIAOBOM JESITENBHOCTH, B TOM YMCIE Ha OCHOBE IPUMEHEHUS
OpPEeIMETHBIX 3HAHMW 1O XUMHH, OCO3HAHHOTO BBIOOpAa WHIWBUIYaJbHOW TpPAEKTOPUU
IPOJOJDKEHUS 00pa30BaHUSl C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB W IMOTPEOHOCTEH, YCMENTHOW Mpo(eCcCHOHATLHON NEATeTbHOCTH U
pa3BUTHS HEOOXOMMBIX YMEHHH, TOTOBHOCTD a/1alITUPOBATHCS B IPOPEeCCHOHATIBHOI cperie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTHYECKH 11€7IeCO00Pa3HOro OTHOIIEHHS K IPUPO/IE KaK UCTOYHHUKY JKU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMs, MOHUMAHUS LIEHHOCTH 30pOBOro M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOTO OTHOWICHHS K COOCTBEHHOMY (HU3MYECKOMY U IICUXMUYECKOMY 37J0POBBIO,
OCO3HAHUS IIEHHOCTH COOJIIOICHUsI TIpaBUJI O€30MIaCHOTO MOBEICHUSI TIPH paboTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTYaLIUAX, YIPOXKAIOIINX 3J0POBBIO U KU3HHU JIIOJEH;

CIIOCOOHOCTH TNPUMEHSATh 3HAHUS, IMOJIydaeMble MPU HU3YyYCHUH XUMHUH, IS PElIeHUs
3a/1a4, CBSI3AHHBIX C OKPYKAIOIIECH INPUPOJHON CPENOH, ITOBBILICHHUS YPOBHS 3KOJIOIMYECKOU
KYJIbTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTed MX pellieHus
IIOCPEACTBOM METOJIOB XUMUU;

HKOJIOTMYECKOTO MBILIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS MM B IO3HAaBaTeNbHOI,
KOMMYHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

Mertanpenmetrnble pe3yiabTaThl. B cocTaBe MeTampeaMETHBIX pPE3yiIbTaTOB BbIACISIOT
3HaYMMble s (OPMHUPOBAHHMS MHPOBO33PEHHs OOIIEHAYYHBIE TOHATHS (3aKOH, TEOpus,
MPUHIINIL, TUIIOTE3a, GaKT, CUCTEMA, MTPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUYEOHBIX IpeaMeTax M TIO03BOJIAIOT Ha OCHOBE 3HAHMHA M3 3THX
npeaMeToB  (OpPMHUPOBATH IMPEACTaBICHHE O IEJIOCTHOM HAyyHOM KapTUHE MUpa, U
yYHUBEpCaJbHbIE Y4yeOHBbIC NeHCTBHs (TIO3HABaTENbHbIE, KOMMYHHUKATHUBHBIC, PETYJIATUBHBIC),
KOTOpBIe 00ecreynuBaoT (OPMUPOBAHHE TOTOBHOCTU K CAaMOCTOSITEILHOMY IJIAHHUPOBAHUIO U
OCYILECTBIICHUIO  Y4eOHOH  JeATeNbHOCTH. MeTanpeaMeTHble  pe3ylbTaThl  OCBOCHUS
o0pa3oBaTeNbHOIl  MporpaMMbl MO XUMHH  OTPaXalOT OBJAJCHHE YHHBEpPCaIbHBIMU
[I03HABATEJILHBIMU JIEHCTBUSAMU, B TOM YHCJIE:
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1) 6a3oBbIC JIOTHYCCKUE ICHCTBUS:

YMEHHE HCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHUS TPU OCBOCHUM 3HAHMIA:
PacKpBIBaTh CMBICT XUMHUECKUX MOHSATHH (BBIIEISITH UX XapaKTepPHBIC MPU3HAKH, YCTAaHABIUBATH
B3aMMOCBSA3b C APYTMMHU TOHSATUSIMHU), HMCIOJNb30BATh MOHATUS ISl OOBSICHEHHS] OTIENIbHBIX
(GaKTOB U SABJICHUIA, BRIOUPATh OCHOBAHWUS U KPUTEPHH JJIs KIacCU(DUKAIINT XUMHYECKUX BEIIECTB
U XMMUYECKUX DPEaKIMil, ycTaHAaBIMBaTh NMPUUYMHHO-CIICIACTBEHHbIE CBSI3U MEXIy OOBEKTaMuU
W3YYCHHUS, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHBHBIC, JCTYKTUBHBIC, MO aHAIOTHH),
MPOBOAMTD BBIBOJIBI U 3aKIIOUEHHUS;

YMEHHE MPUMEHSTh B MPOIECCe MO3HAHUS MOHATHUS (TPEIMETHBIE U METalpeIMETHbIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, NpPeoOpa3oBBIBATH MIMPOKO
NPUMEHSIEMbBIE B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
XUMHUecKass ¢opMyla W ypaBHEHHE XUMHUYECKOW  peakuud — TpU  pelIeHUu
yueOHO-MT03HABATENBHBIX 3a7a4, ¢ Y4ETOM JTHX MOJCIBHBIX MPEACTABICHUI BBISBIATh U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM U3Y4a€MbIX OOBEKTOB — XMMHYECKHX BEIECTB U
XUMHUYECKHX PEAKIINH, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, MPUYHMHHO-CICACTBCHHBIE CBSI3U U
MPOTUBOPEUMS B U3y4aEMBIX IIPOIECCaX U SBICHUSX;

2) 6a30BbBIC UCCIICAOBATEIIBCKHEC NCHCTBUS:

YMEHHE HCII0JIb30BaTh MOCTABIEHHBIE BOMPOCHI B KaueCcTBE MHCTPYMEHTA IO3HAHUS, a
TakkKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

MpUOOpEeTEeHHE OMbITA MO IJIAHUPOBAHUIO, OPTraHU3AIUU U TPOBEACHHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB: YMEHHUE HaOII0JaTh 32 XOJIOM IPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pPe3yJbTaTaM IMPOBEIEHHOTO OIIBITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOesIaHHO padoTe;

3) pabota ¢ uHpOpManueit:

yMeHHe BbIOUpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH NHGOPMAITUIO Pa3TIUYHBIX BUIOB
1 (HOpM IIPECTABICHHUS, TTOJIYyIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS TUTepaTypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIe ocoOus, pecypcsl IHTepHeTa), KpUTHUECKH OLIEHUBATh
MPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPUMEHSATH Pa3InYHbIe METObI U 3aMIPOCHI MPH MOUCKE U 0TOOpe HHPOPMAIUH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX U MIO3HABATEIBHBIX 33724
ornpeaenéHHOro THUIA, npuodpereHue OTbITa B obnactu MCIIOJIb30BaHUS
WH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJIOTHH,  OBIAJCHHE  KYJIbTypOl  aKTHBHOTO
UCIIOJIb30BAaHUSl PA3JIMYHBIX TMOUCKOBBIX CHUCTEM, CaMOCTOSITENBHO BBIOMpAaTh ONTHUMAIIbHYIO
dbopMy mpexacraBneHuss WHGOPMAIMK W WLIIOCTPUPOBATH peEIIaeMble 3aauyd HECIOKHBIMU
cXeMaMHu, AuarpaMMamMH, IpyrumMu opmamu rpa@uku 1 ©X KOMOUHAIUSIMU;

YMEHHE HCIOJIb30BaTh W AHAIU3UPOBATH B MPOIECCe YU4eOHOW U HMCCIEA0BATEIHCKOM
JEeSTENIbHOCTH UHPOPMAIIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CETLCKOT0 X03sIiiCTBa U TpaHCIOpTa
Ha COCTOSIHUE OKPYKaroLEel IPUPOJHON Cpesl;

v oOyyaromierocs OoymyT chopMHUPOBaHBI CJIeIyIOIIe YHUBEpCaIbHBIC
KOMMYHHKATHUBHBIC JICHCTBUS:

yMEHHE 3aJaBaTh BOMPOCH (B Xone sauanora W (WJIM) JTUCKYCCHU) TIO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYIHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCHUTEIHHO BBIOJHEHUS
MPEI0KEHHOM 3a/1auu;

NpUOOpEeTeHHEe  OMbITa  MPE3CHTAIlMH  PE3yJIbTAaTOB  BBIMIOJHEHUS XUMHUYECKOTO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPATOPHON pPAOOTHI MO HWCCIICIOBAHHIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

3aMHTEPECOBAHHOCTH B  COBMECTHOM €O  CBEpCTHHUKAMU  IIO3HABaTENbHOM U
HCCJICIOBATENILCKON NIEATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
O0IIMX WHTEPECOB M COIIACOBAHMS MO3UIUN (0OCYXKIeHHUs, OOMEH MHEHUSMH, «MO3TOBBIC
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HITYPMBI», KOOPAHHAIIMS COBMECTHBIX JCHCTBHIA, ONpPE/ICJICHIEe KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJITHCHHOU PabOTHI M IpyTHE);

VY oOywaromerocst 0yayT chOpMUPOBAHBI CIEAYIONUE YHUBEPCAJIbHBIC PETYISTUBHBIC
NICUCTBUA:

YMEHHE CaMOCTOSITENILHO OMPEACIATh e ACSITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HanOosee Y3 PeKTUBHBIE CIIOCOOBI peIIeHHs yYeOHBIX U MTO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WJIM KOPPEKTUPOBATH MPEIJIOAKEHHBIA AJITOPUTM JACHUCTBHI PY BHITOJIHEHNUHU 33 IaHUI
C y4€TOM TONyYEHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUSIX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO PE3yJIbTaTa 3asBJICHHON LENH;

YMEHHE HUCII0JIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MPEJIaraéMbIe B YCIIOBUH 3a/IaHUH.

IIpenmeTHble pe3yabTaThl OCBOEHHMS NMPOrpaMMbl 10 XUMHHM HA YPOBHE OCHOBHOIO
0011ero o0pa3oBaHus.

B cocraBe mnpeaMeTHBIX pE3yIbTATOB IO OCBOCHHIO O0OS3aTENIBHOTO COJEPIKAHUS,
YCTQHOBJICHHOTO JaHHOH (exepanpHON pabouell MporpaMMoOM, BBIICISIOT: OCBOCHHBIC
o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUM, crnenuduueckue s
npeaMeTHO obnacTu «XUMHS», BHIBI ACSITEILHOCTH IO TONYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIpETANU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMUHbIX YUYEOHBIX U HOBBIX CUTYaIUsX.

K xonny o0yuenusi B 8 kiaacce y o0yuawierocss o0yay cGopMUpoOBaHbI CJIeyHOIIHe
npeaMeTHbIE Pe3yJbTAThI 10 XUMHH:

pacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX TOHSATHUN: aTOM, MOJIEKYJIa, XUMHUYECKHMA
3JIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIEeCTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAs W MOJIEKYJIsIpHas Macca, KOJIWYECTBO BEIECTBA, MOIIb,
MOJIIpHasi Macca, MaccoBas JI0JII XMMHUYECKOro 3JIEMEHTa B COEIMHEHUHU, MOJIAPHBIA 0O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIIHHOCTh, CTENICHh OKUCIICHHS, XUMHUUYECKast
peakuus, KiaccuPUKAIMs peaklUuid: peakUu COEIWHEHUS, PEaKLUUU pPAa3JI0KEHUs, PEeaKIUH
3aMeIIeHus], peakliui oOMeHa, 3K30- U 3HJOTEPMUYECKHE PEaKIiH, TeIUIOBOH 3P QeKT peakuuu,
ApO aTOMa, SJIEKTPOHHBIN CJI0W aToMma, aTOMHasi OpOUTallb, paglyCc aToMa, XUMUYECKas CBS3b,
MOJISIpHAsl U HETOJSPHAs KOBaJCHTHAs CBsI3b, MOHHAS CBS3b, MOH, KaTWOH, aHWUOH, PacTBOP,
MaccoBast 10Jis BellecTBa (IIPOLeHTHAs! KOHIICHTpAIs) B pacTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TIOHATUH W TPUMEHSTH ITH
MOHSTHS IIPU OMUCAHUH BEILIECTB U X MPEBPAICHHI;

MCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JIJISl COCTaBJICHHs (POPMYIT BEIIECTB ¥ YPABHEHHIA
XUMHYECKHUX PEaKIUi;

OTIPEETSATh BaJCHTHOCTh aTOMOB D3JIEMEHTOB B OWHApHBIX COCJAMHCHUSAX, CTEICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, IPUHAIICKHOCTh BEUIECTB K OMPEACIIEHHOMY
KIIACCy COSAMHECHHA 1O QopMmyiaMm, BUI XUMHUYECKOW CBSI3M (KOBaJCHTHAasT W HOHHAs) B
HEOPraHMYECKUX COCIUHEHUSIX;

packpsiBaTh cMbica llepuommueckoro 3akona J[.M. MenaeneeBa: I1eMOHCTPUPOBAThH
MOHMMAaHUE MEPUOIUUYECKON 3aBUCIMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT HX TOJIOKEHUS B
[lepuonnyeckoit cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YUEeHHsI, 3aKOHA ABOTaJIpo, OMUCHIBATH U XapaKTepPU30BaTh TAOIUUHYIO
dopmy I[leprogmdeckoil cHCTEMbl XHUMHYECKHX JJEMEHTOB: pa3linyaTh MOHITHS «TJIaBHAs
noarpynma (A-rpynmna)» u «modounas noarpynmna (b-rpymnma)y», Manasie u OOJIbIINE TIEPHOIBI,
COOTHOCUTH 0003HAYCHHS, KOTOPBIC UMEIOTCS B Tabuie «llepuoamueckas cucTeMa XUMHUIECKIX
anemenToB J[.W. MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XUMUYECKUX
AIIEMEHTOB (COCTaB M 3apsii siapa, oOIIee YWCIIO BJIEKTPOHOB M pacHpeiesieHHe HUX IO
3JICKTPOHHBIM CJIOSIM);

KJIACCU(UIIMPOBATh XUMHYECKHE SJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMUYECKHUE
peakiuu (Mo YUCITY ¥ COCTaBYy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY d(PdeKTy);
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XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMUYECKHE CBOWCTBA BEIIECTB Pa3ITUYHBIX
KJIACCOB, MOJTBEP’KJasi ONMHCAHUE MPUMEpPAMHU MOJEKYJSPHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHYECKUX PEaKIUii;

MPOrHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT WX Kauye€CTBEHHOI'O COCTAaBa,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALLICHUIN B PA3JIMUYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJTE0 XMMHUYECKOT0 JIEMEHTa 110 (popMysie COeAMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XMMUUYECKON pEaKIINu;

MIPUMEHATh OCHOBHBIC ONEPAlMA MBICIUTEIBHON AEATEIbHOCTH — AaHAJIU3 U CHUHTE3,

CpaBHEHUE, 000011eHHE, CHCTEMAaTHU3alMIO, KJ1accu(uKanmro, BBISBJICHUE
MIPUYMHHO-CIIECTBEHHBIX CBSA3EH — JUI1 U3YYECHUS CBOMCTB BEIIECTB U XMMHUUYECKUX DPEaKLMM,
€CTECTBCHHO-HAYYHBIC METOJbI IO3HAHUS — HAOIIOJICHUEe, H3MEpPEHUE, MOJCIIMPOBAHHE,

HKCIIEPUMEHT (peabHbI U MBICJICHHBIH );

clleoBaTh MpaBUiaM  TOJIb30BAHHSA XUMHUYECKOHW TMOCYIOoW U J1TabopaToOpHBIM
000pyI0BaHUEM, a TAK)KE IPAaBUIIaM OOpaIlleHHs C BELIECTBAMHU B COOTBETCTBUH C HHCTPYKIMSIMU
[0 BBIMOJHEHUIO J1a0OPAaTOPHBIX XHMHUYECKHUX OIBITOB IO TMOJIYYEHHI0O M COOHpaHUIo
ra3o00pa3HbIX BEIIECTB (BOIOPOJA U KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C ONpPEAEIEHHOM
MaccoBOM J0OJE€Hd pPACTBOPEHHOIO BELIECTBA, IJIAHUPOBaTh M NPOBOAUTH XUMHYECKHE
AKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO MHIUKATOPOB
(;makmyc, herondTanenH, METUIOPAHXK U IPYTHE).

K xoHny o0yuennsi B 9 kiaacce y o0yuawinerocss o0yay copMUpoOBaHbI CJIeyHIIHe
NnpeaAMeTHbIE Pe3yJabTaThl 10 XUMHU:

pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IOHATUH: XMMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYyJIa, WOH, KAaTHOH, AaHHWOH, NPOCTOE BEIIECTBO, CIJI0)KHOE BEIIECTBO, BAJIEHTHOCT,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIECHMS, XMMMUYECKas pEaKLus, XUMUYECKas CBs3b,
TEII0BOM 3P deKT peakuu, MOjib, MOJSIPHBIM 00bEM, PacTBOP, ANEKTPOIUTHI, HEITEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JUCCOIMALUSA, DPEAKUUU HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecCHE, 00paTUMBbIE U HEOOpAaTUMBbIE peaKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCITUTENb, BOCCTAHOBHUTENb, OKHCICHME U BOCCTAHOBIIEHHE, AJIJIOTPONHs, aM(pOTEPHOCTb,
XUMHYECKasi CBs3b (KOBaJCHTHAs, WOHHAs, METaJUIM4YecKas), KpHCTaJUIMUecKas pemérka,
KOppO3Usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOW peakluu, MPEIENIbHO J0IyCTUMAas
koHneHTpauus [1JIK BemecTna;

WJUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMUYECKUX IOHATUH W TNPUMEHATH ITH
MOHATUS MTPU ONMCAHUM BEIIECTB U UX NPEBPALICHUN;

MCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJIEHUS (POPMYJI BEIIECTB U ypaBHEHUN
XUMHYECKHUX PEaKInii;

OIIPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHUECKHUX 3JIEMEHTOB B COEAMHEHMSIX
Pa3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BELIECTB K OMNPEIEIEHHOMY KIACCYy COCAMHEHUN IO
dopmynaM, BUJ XMMUUYECKON CBSA3H (KOBaJCHTHAs, HOHHAsI, METANTNYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOW (opmyre, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOIO BELIECTBA;

packpsiBaTh cMbica [lepunoandeckoro 3akona JI.1. MeHnneneeBa u JeMOHCTPUPOBATH €0
NOHMMAaHME: OIHMCBHIBATh M XapaKTepu3oBaTh TaOnuuHyto (opmy Ileproguueckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB: pa3finyaTh MOHATUS «TJIaBHas MoArpymnmna (A-rpynmna)» U «moOouHas
noarpynna (b-rpynma)y», maneie u GoJbIMEe MEpUOIBI, COOTHOCHTH 0003HAUEHUS, KOTOpHIC
UMEIOTCS B TEPUOJUYECKOM Tabiuile, C YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi AApa, 00IIee YUCIIO JIEKTPOHOB U pacpeeICHHE UX 10
3IEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U
UX COEAMHEHMH B INpefesaX MajblX MEpPHOJOB M IVIaBHBIX MOATrPYINI C Y4ETOM CTPOECHMS MX
aTOMOB;
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KJIaccu(UIUPOBaTh XUMHUYECKUE 3JEMEHTHI, HEOPraHHMYECKUE BEIECTBA, XMMHUYECKHE
peakuuu (1Mo YKCIy M COCTaBy yYacTBYIOIIMX B peaklMU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, Mo
M3MEHEHHUIO CTENEHEN OKUCIEHUSI XUMUYECKUX IEMEHTOB);

XapaKTEepU30BaTh (OMHUCHIBATH) O0IINE U CHIEIU(UIECKIE XUMUYECKHE CBOWCTBA MPOCTHIX
U CJIOKHBIX BEUIECTB, MOJITBEPXKAasi ONMKMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

COCTAaBIIATh YPAaBHEHUS JJIEKTPOJMTUYECKOW JMCCOLMALMM KHUCIOT, IIEIOYER U COJIEH,
MOJIHBIE M COKpAlIEHHbIE YypaBHEHHUS peakUuii HOHHOIO OOMEHa, YpaBHEHMS pEeaKIIHid,
MNOATBEP)KJAIOIIUX CYIIECTBOBAHUE TI'E€HETHMYECKOM CBS3M MEXKAY BELIECTBAMHU pPa3IMYHbIX
KJIACCOB;

pacKpblBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEAKLUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH
MPOTEKaHUs XMMHUECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChbl BELIECTB, MacCOBYIO
JIOJTII0 XMMHYECKOT0 AJIEMEHTa 1o (popMysie CoeAMHEHUsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM pPEaKIUu;

coOmofaTh MpaBWiIa TIOJb30BAaHUS  XHMMHUYECKOM TMoOCyAod U J1abopaTOpHBIM
000pyI0BaHUEM, a TAaKXKE MPaBUIIa 0OpaIeHHs] C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSIMU
[0 BBIMOJHEHUIO J1a0OPaTOPHBIX XHMHUYECKHUX OIBITOB IO TMOJXYYEHHI0O M COOHpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO ra3a);

MPOBOANUTh PEAKIHUU, MOATBEPXKIAIONINE KAaYECTBEHHBIH COCTAB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM NYTEM XJIOPUAOPOMHI-, HOIHMI-, KapOoHaT-, ¢ocdaT-, CUIHMKAT-,
cynbdar-, TUAPOKCUI-UOHBL, KATHOHBI aMMOHHMS M  HMOHBl M3YYEHHBIX METaJUIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpaxX HEOPIraHUUYECKUX BEILIECTB;

MPUMEHITh OCHOBHBIE OIEpallMM MBICIUTENLHON AESITETbHOCTH — aHajlh3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMATU3AIUIO, BBISBICHUE MPUYNHHO-CIICICTBEHHBIX CBS3EH — IUIs
U3YYEHHUS CBOICTB BEIIECTB M XUMUYECKUX PEAKIIHi, €CTECTBEHHO-HAYYHbIE METO bl TO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOJICITMPOBAHNUE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

TemaTnueckoe TUTAHUPOBAHHUE MO XUMHH IS 8-9 KIIaCCOB COCTABJICHO C Yy4€TOM pabouell mporpamMmbl BOoCIUTaHHs. BocmnurartenbHbBIN
MOTEHIIMAJ JaHHOTO Y4eOHOT0 MpeaMeTa 00eceynBaeT pealn3aliio ClIeAYIOMUX eJIeBbIX TPUOPUTETOB BocuTanus odyyatonuxcst OOO0:

. pa3BHTHE IIEHHOCTHOTO OTHOIICHHUS K TPYAy KaK OCHOBHOMY CIIOCOOY JIOCTHIKEHHS KHU3HEHHOTO OJIarormoydus YejoBeKa, 3a0ry ero
YCTENHOTO MPOPECCHOHATHHOTO CAMOOTIPEICIICHHSI U OIYIIEHUSI YBEPEHHOCTH B 3aBTPAITHEM JTHE;

. pa3BHUTHE IICHHOCTHOTO OTHONICHHSI K MPHUPOJIC KaK UCTOYHUKY JKU3HHM Ha 3eMJjie, OCHOBE CaMOI0 €€ CYIIECTBOBAHUS, HYXIAOIIEHCs B
3alIUTC U ITIOCTOAHHOM BHUMAaHHUU CO CTOpOHBI YCJIOBCKA,

. pa3BUTHE I[ICHHOCTHOI'O OTHOIICHUS K MHUPY KakK TJIaBHOMY MPHHIUITY YEJIOBEYCCKOTO OOIICIKHUTHS, YCIOBHUIO KPEIKOH IpPYKOBI,
HaJI&)KMBAHUSI OTHOLLICHUHN C KOJUIEraMu 10 paboTe B OyAyIIeM U cO37aHus OJaronpusTHOIO MUKPOKJIMMaTa B CBOEH COOCTBEHHOM CeMbe;

. pa3BUTHE IIEHHOCTHOTO OTHOIICHHUS K 3HAHWSAM KaK HMHTEIUICKTYalIbHOMY pecypcy, oOecreduBaronieMy Oyayllee deloBeKa, Kak
pe3yabTaTy KpOIOTIMBOTO, HO YBIEKATEIFHOTO y4eOHOTO TPYAA;

. pa3BHTHE IIEHHOCTHOTO OTHOIICHHUS K KYJIBTYpe Kak JyXOBHOMY OOraTCTBY OOINECTBAa W BAXHOMY YCJIOBHIO OIIYIIICHHS YEIOBEKOM
MOJIHOTHI TIPOKUBAEMOM )KH3HU, KOTOPOE JIAl0T €My YTCHHE, My3bIKa, HCKYCCTBO, T€ATpP, TBOPUYECKOE CAMOBBLIPAKCHICE,

. pa3BUTHE IICHHOCTHOTO OTHOIICHHS K 3JOPOBBIO KakK 3aJIOTy JIOJTOM M aKTUBHOHM JKU3HU YeJIOBEKa, €ro XOpOIIEro HACTPOCHHS W
OIITUMHUCTHUYHOT' O B3IJ1s11a HA MI/Ip,

. pa3BHUTHE IECHHOCTHOT'O OTHOIICHHSI K OKPYKAIOIIHM JIFOISIM Kak 0€3YCIIOBHOM 1 a0COTFOTHOM IIEHHOCTH, KaK PAaBHOIPABHBIM COITUATBHBIM
HapTHepaM, C KOTOpBIMI/I HGO6XO,Z[I/IMO BI:ICTpaI/IBaTI: I[OGpO)KGJIaTeJIBHBIG n BBaI/IMOHOI[,Z[ep)KI/IBaIOH_[I/Ie OTHOLICHUA, JAIOIIUC ‘IGHOBGKY paI[OCTI:
OOIICHHMSI M TTO3BOJISIFOIIAE U30eraTh YyBCTBA OJIMHOYECTBA;

. pa3BUTHE IIEHHOCTHOTO OTHOIIEHUS K CaMHM ce0e Kak X035€BaM CBOCU CyIbOBI, CAaMOOMNPEIEISIIONIMMCS U CaMOPEATH3YIOIUMCS
JUYHOCTSIM, OTBEUAIOIIIUM 32 CBOE COOCTBEHHOE OyyIee.

8 KUIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB JyeKTpOHHBbIe (LM pPOBbLIE)
KonTposabHbie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayanbHble XUMHYECKHE OHATUHSA
11 XuMusi — BaKHas 00J1aCTh 5 ) bubmuorexa [JOK
' €CTECTBO3HAHUS U https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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HpaKTquCKOfI JCATCIIBHOCTH
YCJIO0BCKAa

12 BermecTBa u xumuieckue 15 1 bubmuorexa [JOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Pa3nes 2. Baxkneiimme npeacTaBuTe i HEOPraHMYECKHUX BeLeCTB

21 Boznyx. Kucnopon. [lonstue 6 bubmmoreka [IOK
00 okcrgax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucinorax 2 bubnuoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
73 Boga. PactBopsl. [Tonsitue 06 5 1 Bbu6nuoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChI 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pasznen 3. llepuoanuecknii 3axoH u Ilepuoagnueckas cucrema xumnieckux 3jeMmeHToB . U. MennesneeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKMCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIul

[Tepuoanueckuii 3aKOH 1

31 Ilepnonnueckas cucrema 7 bubnumoreka [IOK
' XUMHYECKUX 31eMeHTOB [[. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue aroma
XHUMHYECKas CBA3b.
3.2 OKucauTenbHO- 8 1 bubsmorexa [IOK
’ https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIINH
Hroro no pazneny 15 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



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

18

9 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne ni/m Konrpoabnsie IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasznen 1. BenecTBO U XUMHYECKHE PeaKIUU
[ToBTOpEeHME U yroyOneHne 3HAaHUA bu6nuoreka [JOK
1.1 5 1
OCHOBHBIX Pa3/IeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
’ peaknui https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAS JUCCOLIALIHS. bu6nuorexa [IOK
1.3 8 1 1
XHUMHYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2. HemeTa/sIBI M HX COeTUHEHU ST
21 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bu6nuoreka [JOK
' anemeHToB VIIA-rpynmsl. ["agorenst https://m.edsoo.ru/7f41a636
OO1as xapakTepUCTHKA XUMUYECKUX
2.2 BHGII\I-/IGHTO]? VIA{)r nbl. Cepa u e€ 6 bubmorexa I[JOK
’ PYIIIBL £-ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYECKUX
2.3 BHGLI\L/IGHTOE VA-E mbl. A30T, pocdop u ux 7 1 bubsmorexa [JOK
’ PYIIBL ’ p https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 3neI;eHT01f IVA{)F TIbL. YTIEPO U 8 1 2 bubmorexa I[JOK
) N Py ) PoA https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COCTMHEHUS
Hroro no paszneny 25



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

19

Pa3zgen 3. MeTa/uibl M HX COeIMHEHUSA

3.1 O61ue cBoiicTBa METaNIOB 4 ngs?;jglféifg% (412636
32 Bakueiinine MeTauibl U UX COCIUHEHUS 16 ngﬂ;;fg;grou/lé 41a636
Hroro no pazneny 20
Pasznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTsa u maTepuansl B )KU3HU YEIOBEKA 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubsmorexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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