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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJI€HA HAa OCHOBE TPEOOBAaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeNbHON IPOTPaMMbl OCHOBHOTO 00111er0 00pa3oBanus, npeactaBieHHbIX B DI'OC OO0, a Takxke Ha OCHOBE (eaepanbHOi paboyeii mporpaMMel
BOCIUTAHUS U C YUETOM KOHIICTIIIUH MIPETIOIaBaHusl yaeOHOTO IpeaMeTa « XUMHs» B 00pa3oBaTeIbHbIX opranusamnusix Poccuiickoit denepanmu.

[Tporpamma mo XumMu# Ja€T MpEACTaBICHUE O LENAX, OOIIel cTparerni 00y4eHus, BOCOHUTAHUS U PAa3BUTHUS 0OYyUJAIOIIMXCsl CPEACTBAMHU YU4eOHOTO
IpeIMeTa, yCTaHABJIMBAET 0053aTeIbHOE IPEIMETHOE COACpKAHKE, IPEyCMaTPUBAET PacpeIeIeHHe €ro 10 KilaccaM U CTPYKTYPUpOBaHUE IO pa3jenam
U TeMaM MpPOrpamMMbl 10 XUMUH, ONPEAETSAET KOJIMUYECTBEHHbIE U KaYECTBEHHbIE XapaKTEPUCTUKU COAEpIKaHMs, PEKOMEHAYEMYIO IOCJEI0BaTEIbHOCTh
M3YUYCHHS] XUMHU C Y4ETOM MEXKIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM Y4€OHOTO NpOIlecca, BO3PACTHBIX OCOOCHHOCTEH OOYdaroIIMXCH,
ompefeNisieT BO3MOXKHOCTH NpeaMeTa A pealu3aluu TpeOOBaHUI K pe3yiabTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHOW MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHusi, a Takke TpeOOBaHUN K pe3yibTaraM OOy4YeHMs XMMUU Ha YPOBHE LieJed M3ydeHMs MpeAMeTa U OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIILHON JEATEIHFHOCTH 00yJaIoerocs 0 OCBOEHUIO YUeOHOTO COACPIKaHMUS.

3HaHME XMMHU CIIY’)KUT OCHOBOM Ui (pOPMHUPOBAHUS MHPOBO33PEHHSI OOydaloLerocs, €ro MpeCTaBICHUN O MaTepUaJbHOM EIUHCTBE MHpa,
BAKHYIO POJIb UIPAIOT (OPMUPYEMBIE XUMUEN MPEACTABIECHUS O B3aUMOIPEBPAILICHUAX SHEPTUU U 00 SBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PElleHUs
rJ100aTbHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOW, DHEPreTUYECKOW, MHILIEBONM M 3KOJOTHYECKOM Oe30MacHOCTH, MpoodiIeM
3/IpaBOOXpPaHEHHUSI.

N3ydenne xumuu:

CHOCOOCTBYET pealln3allyi BO3MOXHOCTEN JJIsl caMOpa3BUTHS U GOPMUPOBAHHUS KyJIbTYpbI JINYHOCTH, €€ 0011eil 1 PyHKIIMOHATIBHON I'paMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHUE MBIIIJIEHUS M TBOPUYECKUX CIIOCOOHOCTEH 00Yy4aroluXcs, HABBIKOB MX CAMOCTOSITENIbHON Yy4eOHOM AEATEbHOCTH,
HKCIIEPUMEHTANIBHBIX M UCCIIEJOBATEILCKUX YMEHUM, HEOOXOAUMBIX KaK B IOBCEAHEBHOM KHU3HU, TaK U B IPOPECCUOHATBHON EATEIbHOCTH;

3HaKOMHUT CO ClNeUUu(UKON HAaydYHOIO MBILIUICHUsS, 3aKJIaJbIBA€T OCHOBBI LIEJOCTHOTO B3IVIJa HAa €JUHCTBO NPUPOABI M YENIOBEKa, SIBJIAETCS
OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00yJaroIuxcs;

CocoOCTBYeT ()OPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHMSM, K IPUPOJAE, K UYEIOBEKY, BHOCHUT CBOM BKJIaJ B
9KOJIOTHYECKOE 00pa30oBaHUe 00YyJarOLINXCS.

JlaHHble HampaBiieHUs B OOy4eHHH XUMHM oOecreuuBaroTcs creun(ukoi conuepkaHusi ydeOHOro IpeaMeTa, KOTOPbIN sBISETCA Ielaroruyecku
aZlanTUPOBAHHBIM OTpa)keHUEeM 0a30BOI HayKM XMMMHU Ha ONPEAEIEHHOM JTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00111ero 00pa30BaHHs OPUEHTHPOBAH Ha OCBOEHHE 00YUYarOIMMUCS CUCTEMbI IIEPBOHAYAIIbHBIX TOHITUN XUMUH,
OCHOB HEOPraHWYECKON XMMHMU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX OHATUI OpTaHMYECKON XUMUHU.

CtpykTypa cofepkaHusi IporpaMMbl 10 XUMHUH c(hOpMHUpOBaHA Ha OCHOBE CHCTEMHOIo nojxoja k e€ usydeHuro. CopepikaHue CKIIAIbIBACTCS U3
CHCTEMbl OHATHH O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUH O XUMUYECKO# peakuuu. O6e 3TH CUCTEMbI CTPYKTYPHO OpPraHU30BaHbI 110
IPUHLUITY OCIE0BATEILHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETUUECKUX IPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnoaunueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTI'O 3aKOHA XHUMHUH;

— YUYEHHSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MpeACTaBIEHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEILIECTB B PACTBOPAX.

Teopernueckue 3HaHHUS pacCMaTPUBAIOTCS HA OCHOBE SMIMPUYECKU MOJTYYEHHBIX M OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEA0BATENBHO OT
OJIHOTO YPOBHSI K JIpyroMy, BBINOJIHASA (YHKUIUU OOBSICHEHUS M NMPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U
MIOJIyYEHUS NU3Y4aEMBbIX BEIIECTB.



OcBoeHue IporpaMMbl IO XMMHUHU CIIOCOOCTBYET (HOPMUPOBAHHIO IPEACTABICHUS O XUMUYECKON COCTABIISIONICH HAYyYHOH KapTUHBI MHUpa B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHMIO U METOJaM I03HaHUs B Hayke. M3ydeHne XMMHMM IIPOUCXOJUT C IPUBJIEY EHUEM
3HAaHUH U3 paHee U3yYeHHBIX YUeOHBIX MpeaMeToB: «OKpyxkaromuil Mupy, «buomnorus. 5—7 knaceb» u «dusnka. 7 Kimacey.

[Tpu M3y4eHUN XUMUU TPOUCXOTUT (POPMUPOBAHNE 3HAHUN OCHOB XUMHUYECKOH HAyKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOM
NEeSITEIbHOCTH YEJIOBEKa U KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajaya y4eOHOIro mpeaMeTa COCTOUT B (OPMHUPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHUN — BOKHEHIHNX (AKTOB, IOHATUN, 3aKOHOB U TCOPETHUSCKUX TTOJIOKEHUH, TOCTYITHBIX 0000IIEHIIT MUPOBO33PEHUYECKOTO XapaKTepa,
A3bIKa HAayKW, B NPUOOIICHWHM K HAy4YHBIM METOJAM TO3HAHUS NPU HM3YYEHHH BEIIECTB W XMUMHYECKHX pPEaKUuid, B (OPMHPOBAHUH U PA3BUTUU
MO3HABATENBHBIX YMEHUH M MX NMPUMEHEHUH B Y4eOHO-TIO3HABATENFHOW M Yy4€OHO-UCCIEIOBATEIBCKON NESTENFHOCTH, OCBOCHUU TPABHJI 0€3011acHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEITHEBHOM JKU3HHU.

[Ipu u3ydeHnn XMMUHN Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHMs Ba)KHOE 3HAUEHHUE IPUOOPETH TaKHe LEIH, KaK:

— (OpMUPOBAHNE UHTEIJIEKTYaIbHO PA3BUTOM JINYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYJHUUECTBY, CAMOCTOSITEIbHOMY IPUHSATHIO PELICHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUSIM KU3HU;

— HaIpaBJIEHHOCTh OOyY€HHUs Ha CHUCTEMAaTUYECKOE MPUOOLIEHHE O0YYaroIMXCsl K CAMOCTOSITENIbHOM MO3HAaBATEIbHON AESITEIbHOCTH, HAyYHBIM
MeTO0/1aM MO3HaHUsI, (POPMHUPYIOIIUM MOTHBALMIO U Pa3BUTHE CLIOCOOHOCTEN K XUMUMU;

— obecrieueHre yCJIOBUN, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YYAIONTUMHUCS OMbITa Pa3HOOOpPa3HOW JEATENHHOCTH, MO3HAHUS U CaMOTIO3HAHUA,
KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHI), IMEIOIIUX YHUBEPCATbHOE 3HAUECHUE /ISl PA3JIMYHBIX BUJIOB I€ATEIHHOCTH;

— (opmupoBanue o6mel (YHKIIMOHATBHOW M €CTECTBEHHO-HAyYHOM TpaMOTHOCTH, B TOM 4HCJIE€ YMEHHI OOBSCHSATH U OLICHUBATH SBIICHUS
OKPY’KaIOILIEr0 MUPAa, UCHOJb3Ysl 3HAHUS M ONBIT, MOJTYYEHHbIE NMPU HU3YYECHUH XUMHUH, IPUMEHSITh UX MPHU PEIICHUU MPoOJIEeM B MOBCEAHEBHON JKM3HU U
TPYAOBOM NEATEIBHOCTH;

— (opmupoBaHue y 00y4aromMXcsi T'yMaHUCTUYECKUX OTHOIIEHHM, MOHUMAHUS LEHHOCTH XUMHUYECKHUX 3HAHUU NIl BBIPAOOTKH HKOJIOTUYECKU
1e1ecoo0pa3zHoro MoBeIeHUS B ObITY M TPYIOBOM JAESITEILHOCTH B LIESX COXPAHEHUS CBOETO 3/I0POBbS U OKPYXAIOIIeH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBALMU K OOYyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHHIO HA OCHOBE YCBOEHHS OOIIEYENIOBEUYECKUX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY IPO(DUIIS U HAMIPABJICHHOCTH JANIbHEHUIIET0 00ydeHHUs.

Oo01ee yncno 4acoB, OTBEACHHBIX JUTSI U3yYEHHUS] XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, coctapiseT 136 yacos: B 8 kiiacce — 68 yacoB
(2 yaca B Henenm0), B 9 kitacce — 68 yacoB (2 yaca B HEJIETIO).

COJEP)KAHUE OBYYEHUA
8 KVIACC

HepBOHaqaﬂmee XUMHYECCKHE ITOHATUSA

Hpez[MeT XUMHUHU. POlIb XMMHH B JKM3HH 4ellOBeKa. XUMHSI B CHCTEME HayK. Tena u BemecTBa. du3nMUEeCKHe CBOMCTBA BEIECTB. ArperaTHoe
COCTOSIHHE BemiecTB. IIoHATHE 0 METO1aX MO3HAHUSA B XMMHHU. YHCTHIE BEIIECTBA U CMECH. CnocoOb1 pa3saciICHUA cMmeceit.

ATOMEI 1 MOJICKYJIBI. Xummnueckue d71eMeHThl. CHMBOJIBI XUMHUYECKUX JIEMEHTOB. HpOCTBIe M CJIOKHBIC BECIICCTBA. ATOMHO'MOJ'ICKYJ'IHPHOC Y4dCHHC.

XuMHu4ecKas (popMlea. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH NOCTOSHCTBA COCTaBa BCIIICCTB. OTtHocHUTeIbHAS aTOMHAas Macca.
OrHocurenbHas MOJICKYJIIpHasA Macca. MaccoBas 10JIs1 XUMAYECKOI0 3JI€MEHTa B COCIUHEHUH.



KommuectBo BemectBa. Moabs. MomspHas Mmacca. B3anMOCBsI3b KOJIMUECTBA, MAacChl M 4YMCIIa CTPYKTYpPHBIX €IMHMI] BemecrBa. Pacd€rsl 1o
(bopmynaM XUMHUYECKUX COCAUHEHHM.

@u3nyecKUe M XUMUYECKHE SIBICHUSA. XUMUYECKas peakuus U €€ NpPU3HAKU. 3aKOH COXPAHEHUS MacChl BELIECTB. XUMHYECKHUE YpPaBHEHUS.
Knaccugukanus XuMHUECKUX peakluil (COeIMHEHNS, PA3JIOKEHHS, 3aMelleHIs], 0OMeHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMHUYECKOHM MOCYJO0H, MpaBMiIaMH padOThl B TabopaTopuu U npuémMaMu oOpamieHus ¢ 1abopaTopHbBIM 000pyIOBaHUEM, NU3YYCHHE H
onucaHue (PU3NYECKUX CBOMCTB 0Opa3lOB HEOPraHWYECKUX BELIECTB, HAOMIOAeHNE (HU3NUECKuX (TUIaBJICHUE BOCKA, TastHUE JIbJIA, PACTUPAHUE caxapa B
CTYIIKE, KUIIEHHUE U KOH/IEHCAIUS BOJ/Ibl) U XMMHUECKUX (FOPEHUE CBEYH, IPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIOTON) SIBJICH UM,
HaOJI0/IeHNEe U ONMCAaHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakUuil (paslio’KeHue caxapa, B3auMOJEWCTBUE CEpHOM KUCIOTHI € XJIOpHAOM Oapus,
paznoxxenue ruapokcuaa meau (1) mpu narpeBanuu, B3aumojeicTBue xene3a ¢ pactBopom conu meau (1), nzyuenue cnocoOoB paszieneHus: cMecei: ¢
MIOMOIIBI0 MarHuTa, GUIBTPOBAHME, BbIIAPUBAHME, TUCTHILIALMS, XpoMaTrorpadus, MPOBEIEHNE OYUCTKU MMOBAPEHHOM COJIM, HAOMIOJEHUE U ONMCAHUE
PE3yJIbTaTOB MPOBEACHUS ONbITA, MIUTIOCTPUPYIOLIEr0 3aKOH COXPAaHEHHUsI MACChl, CO3/1aHNE MOJIEIeH MOJIEKYIT (I1apOCTEPKHEBBIX ).

Baskneiiuue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — smemeHT u mpocTtoe BemiecTBo. HaxoxkaeHue kuciaopojaa B mpupoje, (usmueckue u
XUMHUYEecKHe cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopona. CrnocoObl NOMYydeHHUS] KHCIOpOAa B Ja00paTopuu M MPOMBIIIJIEHHOCTH.
KpyrosopoT kucnopoaa B npupoje. O30H — asIoTponHast MOAU(PHUKAIUS KUCIOPOIa.

TermoBoil 3ddexT Xxumuyeckoil peakuuy, TEPMOXMMUYECKUE YpaBHEHHs, DK30- M SHIOTEPMHUYECKHE peakiuu. TOIUIMBO: yroib U METaH.
3arps3HeHue BO3/lyXa, yCUIEHHEe TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CIOs.

Bopopoa — anemeHT M mpoctoe BemecTBo. HaxoxxaeHue Bojoposaa B NMpHUpoJe, (pU3NYECKHE U XMMHUYECKUE CBOMCTBA, NMPUMEHEHHUE, CIIOCOObI
nostydeHus. Kuciaotel u conn.

Monsipablit 00bEM ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHHSIM.

®dusunyeckne cBoiicTBa BoJbl. Boma kak pactBoputenb. PacTBopbl. HacklllieHHBIE U HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEMIECTB B BOJE.
MaccoBast 10JIs BEIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBa BoAbl. OcHOBaHMs. PoJlb pacTBOpOB B IPUPOAE U B JKU3HM 4esloBeka. KpyroBopot BoxbI B
IIPUPOJE. 3arpsiI3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYMCTKA PUPOJHBIX BOI.

Knaccugukanus Heoprannyeckux coenuHeHuid. Oxcuapl. Knaccudukanus okcunos: cosieoOpasyronue (OCHOBHbBIE, KUCIOTHbIE, aM(OTEpHbIE) U
HecoJsieoOpasyroue. Homenknarypa okcujoB. @u3nueckre 1 XMuMU4eCKrue CBOMCTBA OKCHI0B. [losryueHre oKCuIoB.

OcnoBanus. Knaccudukanus ocHoBaHuU: ENOYN U HEpacTBOpUMbIE OcHOBaHUS. HoMeHknaTypa ocHoBaHMM. dU3MuecKue U XUMUYECKHE CBOWCTBA
ocHoBaHuM. [lonyyeHrue 0CHOBaHHUIA.

Kucnotsl. Knaccugukanus kucinor. Homenknarypa kucinoT. dusznyeckue M XUMUYECKHE CBOMcTBa KHCHOT. Psan aktuBHocTH MeramioB H. H.
bekerosa. [lonyyeHue KUCIoT.

Conu. Homenknarypa coneil. @usnueckne 1 XuMU4eckue cBoncTa coiell. [lonmydenue coieit.

I'enernueckas CBA3b MEXAY KIacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeiesieHHe COJepKaHUsl KHUCIOpoJa B BO3/AyXe, IOJydYeHHE, cCOOMpaHue, PACNO3HABAHWE M M3Y4YEHHE CBOICTB KHUCIOpOJa,
HaOJr0/IeHNe B3aUMOJICHCTBUS BELIECTB C KUCIOPOJOM M YCJIOBHMS BO3HHMKHOBEHMS M NpEKpalleHHs ropeHus (moxapa), 03HaKOMJIEHHE ¢ oOpa3lamu
OKCHJIOB M ONHMCAaHWE UX CBOWCTB, MOJyueHHE, cOOMpaHMEe, PACIO3HABaHUE M HM3y4Y€HUE CBOWCTB BOJOpoJa (ropeHHe), B3aUMOJECHCTBHE BOJOPOAA C
okcusioM meau (1) (Bo3MOXKHO MCIIONIb30BaHME BUIEOMATEPUAIOB), HAOMIOICHHE 00pa3loB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIe0BaHNE 0COOEHHOCTEN



pacTBOpPEHUs BEUIECTB C Pa3JIMYHOW PaCTBOPUMOCTBIO, MPUTOTOBIICHHE PACTBOPOB C OINPEICIEHHONW MAacCOBOM JIOJEH PACTBOPEHHOIO BELIECTBA,
B3aMMO/ICHCTBHE BOJbI C METAJUIaMU (HAaTpUEM M KalbIleM) (BO3MO>KHO HCIIOJIb30BaHHME BUAECOMATEPHUAJIOB), HCCIEIOBAHNE 00pA3LOB HEOPraHU YECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOMIOIEHIE N3MEHEHUS! OKPACKU MHAWKATOPOB B PACTBOpAX KHUCIOT U IIEI0YEH, U3ydeHUE B3aUMOJICHCTBUS OKCUIA MEIN
(IT) c pacTBOpOM cepHOI KMCIIOTBI, KUCJIOT C METAIJIaMH, PEaKLUi HENTpaIu3aluu, oJIydeHUE HEPACTBOPUMbBIX OCHOBAHUI, BBITECHEHUE OJJTHOI0 METalja
JPYT'MM U3 pacTBOPa COJIM, PELICHUE IKCIIEPUMEHTAIBHBIX 3314 110 TeMe «BakHelIne KI1acChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonnuecknii 3akon u Ilepuonnueckas cucrema xummuuyeckux 3jemeHToB JI. U. MenaeneeBa. Ctpoenne atoMoB. XuMH4yecKasi CBs3b.
OKHCIMTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUH

[lepBrie monbITKH KiIacCU(UKALNK XUMUYECKHUX 3JIEMEHTOB. [IoHATHE O rpynnax cXOJHBIX 3JIEMEHTOB (IIE€JOYHBIE U LIEJIOYHO3EMEIbHbIE METAILIIbL,
raJIOreHbl, UHEPTHBIE I'a3bl). DIIEMEHTHI, KOTOpbIe 00pa3yIoT aM(OTEpHbIE OKCUIBI U THIPOKCUIBI.

[lepuognueckuii 3akoH. [leproauueckas cucrema xumudeckux anemeHtoB J[. M. MenneneeBa. KoporkonepuoaHas u JiMHHONEpUOAHAS. (OPMBI
[Tepuoanueckoit cucremsl xumuieckux nemMeHToB 1. 1. Menneneesa. [lepuoast u rpynmnsl. @U3nYecKuil CMbICIT MOPSAIKOBOTO HOMEpPA, HOMEPOB Mepuoaa
Y TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sajep. M3oTomnbl. Dnexkrponsl. CTpoeHne 3JIeKTPOHHBIX 000J04eK aTOMOB MEPBhIX 20 XMMUYECKUX AJIEMEHTOB
[Iepnoanueckoit cucremsr JI. 1. MenneneeBa. XapakTepucTHKa XMMHYECKOTO 3JI€MEHTa MO €ro noJyiokeHuto B llepmommueckoin cucreme /[ U.
Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMHUYECKHUX IEMEHTOB, METAJUINYECKUX U HEMETAJNINYECKUX CBOKCTB IO TPYIIIaM M IEPUOJaM.

3nauenue I[lepuonnueckoro 3akoHa u [leproauyeckoil CUCTEMbl XMMHUYECKUX AJIEMEHTOB Uil pa3BUTUA Hayku W npaktuku. [[. V1. MenzaeneeB —
YYEHBIN U TPaKTaHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (OJIsipHAs U HEMOJSPHAS) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMMUYECKUX 3J1eMeHTOB. VIoHHas CBSI3b.

Crenenb okucnenus. OKUCIUTENBHO-BOCCTAHOBUTENBbHBIE peakinu. [Iporeccel okuciieHnst 1 BOoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumMeHm:

n3ydyeHre oOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE THAPOKCHIA LIMHKA C PAacTBOpAMHU KHUCJIOT U IeJoyell, MpoBereHue
OTIBITOB, WTFOCTPUPYIOIIHUX MPUMEPhI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHne, peakliuy pa3ioKeHHsl, COeTUHEHUS).

Meostcnpeomemmnnie ceasu

Peanuszanust MexnpeIMeTHBIX CBA3EH MpU U3YyYeHUH XMMHUHU B 8 KJIacce OCYIIECTBIISIETCS Yepe3 UCHOIb30BaHNE KaK OOLIUX €CTeCTBEHHO--HAayYHBIX
MOHATUMN, TaK U MOHATUH, SBJISAIOIIMUXCS CUCTEMHBIMU I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIE TOHATHS: HAYYHbIN (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIIU3, CUHTE3, KiIacCcUpUKalus, IepHoJUIHOCTh, HAOIIOIEHHE,
9KCIIEPUMEHT, MOJCIMPOBAHNE, U3BMEPEHHE, MOJEIIb, SBJIICHUE.

®du3nka: Marepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUUYECKUN 3apsij, BEIIECTBO,
Ten0, 00BbEM, arperaTHOE COCTOSIHUE BEIIEeCTBA, ra3, ((M3UYECKUe BEIMUMHBI, €AMHULIBI H3MEPEHHUs, KOCMOC, TIaHeThl, 3BE3/1b1, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocgepa, ruapocdepa, MUHEpaIbl, TOPHBIE TIOPO/IbI, IT0JIE3HBIE UCKOTIAaeMbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBO M XUMHYeECKasi peaKIusi



[Tepuoaunueckuit 3akon. [lepuoanueckas cucrema xumuueckux snemeHtoB [l. . MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHYECKUX DJEMEHTOB IIEPBBIX TPEX NEPUOJOB, KM, KaJbLHMs M HX COCIUHEHHM B COOTBETCTBUM C IIOJIO)KCHUEM 3JJIEMEHTOB B
[Teproanueckoi CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BUJbI XMMHUYECKON CBSI3U. THIIBI KPUCTAUNIMYECKUX PEHIETOK, 3aBUCUMOCTbh CBOMCTB BEILECTBA OT THIA KPUCTANIMYECKON
PELETKU U BUAA XUMUYECKOU CBSI3H.

Knaccudukamuss u HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XWUMHUYECKHE CBOWMCTBA BEIISCTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIaccam
HEOPraHWYECKUX COCAMHEHUM, FTEHETUYECKas CBA3b HEOPraHUYECKUX BEUIECTB.

Krnaccudukanuss XMMAYECKUX PEAKIMA M0 Pa3IMYHBIM IMpU3HAKaM (TI0 YHCIY M COCTaBy YYacTBYIONIUX B PEAKIIUU BEHIECTB, MO TEIUIOBOMY
b dexTy, Mo MU3MEHEHUIO CTENEHEeW OKUCICHHUS XUMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHUIO KaTaliu3aTopa). JK30- U DHIAOTEPMUUYECKHE
peaKuru, TEPMOXUMHUYECKHE YPABHEHUS.

[Tonatue o ckopocTu xXuUMUYecKoW peakuuu. [loHsTHE 00 OOpaTUMBIX U HEOOpPATUMBIX XHMHUUYECKUX peaknusax. [loHATHE O TOMOTEHHBIX U
rereporeHHbix peakuusax. llonsarne o karanuse. [loHsiTHe 0 XMMHYECKOM paBHOBECHH. DAKTOPBI, BIUAIONIME HA CKOPOCTh XMMHUYECKOW pEakuuu |
MOJIO)KEHNE XUMHYECKOTO PAaBHOBECHS.

OKHCIUTETFHO-BOCCTAHOBUTENBHBIC PEAKIIMH, JJICKTPOHHBIA OalaHC OKHCIHTEIIBHO-BOCCTAHOBUTENbHOW peakinuu. CoCTaBieHHE YpaBHEHUU
OKHCITUTEIHHO--BOCCTAHOBUTEIBHBIX PEAKIINN C UCTIOIH30BAHUEM METOIa DJIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOIUTUUECKON TUCCONHUAIIUU. DIICKTPOJIHUTHI U HEAIEKTPOJIUThI. KaTHOHBI, aHMOHBL. MeXaHU3M JAUCCOIMAIIMYI BEIIECTB C Pa3INYHBIMU
BHJIaMH XUMHUUYECKOU cBsi3u. Ctenenp auccoruanii. CHIIbHBIE U CIIa0bIe DJIEKTPOJIUTHI.

Peakiun monHOro oOmeHa. YCIOBUS MPOTEKaHUS PEaKIMii MOHHOTO OOMEHa, MOJHBIE M COKpaIIEHHbIE MOHHBIC ypaBHEHHUs peaknuii. CBoiCTBa
KHCJIOT, OCHOBAaHUW W COJIEH B CBETE MPEACTABICHHN 00 3JIEKTPOJIMTHYECKOUN auccomnuarnui. KauecTBeHHBIC peakiiuu Ha MOHBL. [loHATHE O THapOSHU3e
COJIEH.

Xumuueckuit IKCnepumMeHm:

03HAaKOMJICHHE C MOJENSMHU KPUCTAUTMYECKHX PEIIETOK HEOPraHMYECKHX BEIECTB — METaNIOB U HEMETaIoB (rpaduTa M anmMasa), CIOKHBIX
BEILIECTB (XJIOpHUJIA HATPHs), HCCIEAOBAHHWE 3aBUCHMOCTH CKOPOCTH XHMHYECKONW peaklMu OT BO3JACUCTBUSA PA3IUYHBIX (PAKTOPOB, HCCIEIOBaHUE
AJIEKTPOTPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpOIEcca AUCCOIMAIMU KHCIOT, LIeJo4Yeld U coJieil (BO3MOXHO HCIIOJIb30BAHME BUJEO MAaTEpHAIOB),
MIPOBEJICHUE OIBITOB, MIUTFOCTPUPYIOIINX MPU3HAKU MPOTEKAHUs peakiuii HOHHOTO oOMeHa (oOpa3oBaHHMe OcaJika, BbIIEICHHUE T'a3a, 00pa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peaklUH paszloKEHUs, COCTUHEHHs), paclo3HaBaHUE
HEOPraHMYECKHUX BEIECTB C IOMOIIIbI KAYECTBEHHBIX PEAKIIMI HA HOHBI, PpEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/ibl ¥ UX COeAUHEHUS

OOmas xapakTepucTuka raioreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue W (U3MUYECKUE CBOICTBa
MPOCTHIX BEIIECTB — rajoreHoB. XMMHUYECKHUEe CBOMCTBA Ha MpuUMepe Xjiopa (B3auMOACHCTBHE C METallaMU, HEMETaJUIaMH, IIejo4aMu). XJI0POBOJAOPO/I.
ConsiHas KUCI0Ta, XMMUYECKUE CBOMCTBA, MOIy4eHUE, IpuMeHeHue. [[eficTBre Xiopa U XJI0poBOAOPO/Ia HA OPraHu3M uejaoBeka. BaxkHeimre Xaopusl U
HX HaxX0XJCHUE B IPUPOLE.

OObmas xapaktepucTrka 31eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOCHUS aTOMOB, XapakTepHble CTerneHu okucieHus. CTpoeHue u Quandeckue
CBOMCTBa MPOCTBHIX BEIIECTB — KHUCIOPOJa M CEpbl. AJUIOTPOIMHBIE MOIU(MUKALNKA KUCIOpPOJa U cepbl. XUMHUYECKHe CBOiCTBa cepbl. CepoBoaopon,
CTpoeHue, (pu3nueckue u XuMudeckue cBorictBa. OKCHIBI cephbl KaK MPEACTABUTEIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUM HUUYECKUE
CBOMCTBa (00IIME Kak MpEeACTaBUTENS Klacca KUCIOT M crenuduueckue). XUMUYECKHe PEaKIHH, JIekallie B OCHOBE MPOMBIIIIEHHOTO CrocoOa
MOJIyueHUs! CepHOU KucaoThl. [IprMenenne cepHoit KucioThl. Colli CEpHOUM KUCIOTHI, KAUECTBEHHAs peakius Ha cynbdar-uoH. HaxoxkneHnue cepbl u eé



COEIMHEHUI B npupoje. XUMUYECKOE 3arps3HEHUE OKPY)KAIOIIEH Cpellbl COEAMHEHUAMHU Cepbl (KUCIOTHBIE JOXIH, 3arpsi3HEHUE BO3yXa U BOJIOEMOB),
CTOCOOBI €ro Mpe0TBPAICHHSL.

OOmiast xapakTepucTuka 3MeMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE CTETIEHU OKHCICHHSA. A30T, paclpoCTpaHCHHE B
npupoje, GU3NUecKue W XUMHYECKHe CcBOWcTBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro (pu3W4ecKue M XUMHUYECKHE CBOICTBA, MOMYYCHHE H
npuMeHeHne. Coau aMMOHUS, WX (QU3NYECKHE M XUMUYECKHE CBOWCTBA, MpUMeHeHHne. KauecTBeHHas peakiysi Ha HOHbl aMMOHHS. A30THasi KHCIOTa, e&
noJtyueHue, (pu3ndeckne M XMMHUYSCKHE CBOMCTBA (0OIIME Kak MPEACTAaBHTENS Kllacca KUCIOT M crnenuduueckue). Vcnoib30BaHne HATPATOB U COJICH
aMMOHMSI B KQU€CTBE MUHEPAIbHBIX yIOOpeHUH. XUMHUECKOE 3arpsi3HEHUE OKpYXKarolled Cpe/ibl COEIMHEHUSIMH a30Ta (KUCIOTHBIE J0XK/U, 3arpsi3 HEHUE
BO3]lyXa, MOYBKI B BOJI0EMOB). Docdop, amtorponHbie Momudukanuu Gocdopa, pusndeckune u xumudeckue cporictsa. Oxeun dpocdopa (V) u hocdopHas
KHCII0Ta, (PU3MYECKUE U XUMUYECKHE CBONCTBA, NonydyeHue. Mcnonb3oBanue pocdaToB B KaueCTBE MUHEPAIbHBIX yI00pEHUI.

O6mas xapakrepuctuka 31eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE CTETIEHH OKHCICHHS. YTJEPOJ, aJJIOTPOIHBIC
Mo u(UKAIUH, pacIIPOCTPAHEHHE B MPUpPOJIe, GU3MUECKHEe U XUMUUYECKHe cBoicTBa. AncopOuus. Kpyrosopot yriepoaa B npupone. Okcuibl yriepoaa,
ux QU3nYecKkre 1 XuMHUYECKUE CBOMCTBa, ICHICTBUE HA JKUBbIE OPTaHU3MBbI, TIOJYYEHHE U IPUMEHEHHE. DKOJOTHYEeCKHe MPoOIeMbl, CBA3aHHbBIE C OKCHIOM
yraepoaa (IV), rumoresza r1o6aqbHOTO MOTEIUICHUS KJIMMAaTa, MAapHUKOBBIN A(dexT. YrompHas KHCIOTa U €€ COJU, UX (PU3MUYECKHE W XUMHUUYECKUE
CBOICTBa, OJydeHHe U npuMeHeHne. KauecTBeHHas peakuusi Ha kKapOoHaT-HOHBIL. Vcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHauanbHble MOHATHS 00 OpPraHUYECKUX BEIIECTBAaX KaK O COEIMHEHHUSX yrieponaa (MeTaH, 3TaH, ITHJIEH, alleTWUJIeH, 3TaHOJI, IJIMIIEpUH,
yKCycHast kucioTa). [IpupoaHble HICTOYHUKH YTI€BOAOPOJIOB (yroJb, MPUPOAHBIN ra3, HeTh), MPOAYKTHl UX MepepadoTKu (OEH3UH), UX pOJib B OBITY U
npoMblIiieHHOCTH. [loHsATHE 0 OGMOIOTrHYEeCKH BaXKHBIX BEIIECTBAX: KHUpax, Oelkax, yrieBoJax — U UX pOJM B )KU3HU 4elloBeka. MarepuanbHOoe eIMHCTBO
OpPraHMYECKUX U HEOPTraHMYECKUX COETUHEHUM.

Kpemnunii, ero ¢pusnyeckne m XMMHUYECKHE CBOMCTBA, MoydeHHe W npuMeHeHue. CoeauHEHUs KpeMHUs B mpupoze. OOmue npeacraBieHus: oo
okcune kpemuus (IV) u kpemaueBoit kucnore. CHIMKAThI, UX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. Ba)kHEHITHE CTPOUTEIbHBIE MaTepUasIbl:
KepaMHKa, CTeKJIO, [IEeMEHT, OeTOH, kene300eToH. [Ipobaembl 6e301acHOTro UCTIOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU .

Xumuueckuii IKchepumenm:

u3ydeHre oOpa3loB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIOTHI, IPOBEICHNE KAUeCTBEHHBIX peaklUid Ha XJIOPUI-UOHBI U HaOII0ACHHE
MPU3HAKOB MX NPOTEKaHWUs, OIBITHI, OTpaxkaromue (U3MUecKhe U XUMHUYECKHE CBONCTBA TajOT€HOB M HMX COEIUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), O3HAKOMJIEHHE C O0pa3lamMu XJIOPHAOB (TaJOreHHIOB), O3HAKOMJIEHHE C oOpasumaMu cepbl U €€ COEQUHEHHSIMH (BO3MOXKHO
UCII0JIb30BaHME BUAEOMATEpHUaoOB), HaOIIOAEHUE Mpollecca OOYIIMBaHUA caxapa IOJ JeHCTBHEM KOHIEHTPUPOBAHHON CEpPHOW KUCIOTHI, W3ydeHUE
XMUMHUYECKUX CBOMUCTB Pa30aBIIEHHOW CEpHOW KHUCIOTHI, IPOBEJICHHE KaueCTBEHHOUN peakiuu Ha cylb(aT-uoH U HAONIIOJeHUE MpHU3HaKa e€ MpOoTeKaHus,
O3HaKOMJIEHHE ¢ (PU3MUECKUMH CBOWCTBaMHU a30Ta, ¢ocdopa U UX COSAMHEHUN (BO3MOKHO HCIOJIH30BAHUE BUICOMATEPHUATIOB), 00pa3liaMy a30THBIX H
dbocdopHbIX ynoOpeHuii, noxyueHue, coOupanue, pacno3HaBaHUe U U3y4eHHE CBOWCTB aMMHaKa, IPOBEIEHNE KAUeCTBEHHBIX PEaKIiii HAa MOH aMMOHHS
docdar-uoH U U3ydyeHUE NPU3HAKOB UX MPOTEKAHMS, B3aUMOJEHCTBHE KOHIICHTPUPOBAHHON a30THON KHUCIOTHI C MEAbI0 (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), U3yUeHUE MOJIeNIe KpUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, GpymniepeHa, 03HaKOMJIEHHE C ITPOIECCOM afcOpOIMH PaCTBOPEHHBIX
BEIIIECTB AaKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTA3a, IMOJyueHHE, COoOMpaHHe, pacro3HaBaHHE M HM3y4CHHE CBOICTB YIIIEKHUCIIOTO Tasa,
MPOBEJICHNE KAYECTBEHHBIX PEakIii Ha KapOOHAT M CHJIMKAT-HOHBI U U3y4eHUE MPU3HAKOB MX MPOTEKAHUS, 03HAKOMIICHHE C MPOAYKIMEH CHIMKATHOU
MIPOMBILIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTANIBHBIX 3aa4 10 TeMe «BakHelme HeMeTauibl U UX COCIMHEHUS.



MeTaJu1bl M UX COEIMHEHUS

OO0mas xapakKTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB Ha OCHOBAHUU WX MOJOXKeHUS B [lepuondeckoii cucteMe XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa u crpoerust atoMmoB. CTpoeHre MeTauioB. Metaymuinueckasi CBsI3b U METAJUTMYECKasi KpUCTAJUTMYECKas: pEHIETKA. DIEKTPOXUMUYECKHUM psiJT
HarpspDKeHu meTtaiuioB. Du3nyeckue U XMMHUYECKUE CBOMCTBAa MeTayyioB. OOmime crnocoObl mosydeHust MetauioB. [loHsiTHE O KOppO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3ur. CIutaBbl (CTallb, Yyr'yH, JIOPATIOMHHNAN, OPOH3a) U X IPUMEHEHHE B OBITY U POMBIIIIICHHOCTH.

[[lesrounble MeTambl: NoJIokeHue B llepuoanueckoit cucreme xumuueckux anemeHToB JI. M. MenneneeBa, cTpo€HHE UX aTOMOB, HAXOXKJICHHE B
npupoje. Ou3nueckrue U XUMUYECKHE CBOMCTBA (Ha mpuMmepe Hatpusi W Kanus). OKCUIBI U THUAPOKCHUIIBI HATpHs W Kayius. [IpumeHeHue mienouHbIx
METAJUIOB U UX COCTMHEHUH.

[[lerouHO3EMENBHBIE METAJIBI MAarHUM M KalblUW: 1oJiokeHue B [lepuoandeckoi cucreme xumuieckux 3nemeHToB /. 1. MenaeneeBa, ctpoenue
HX aTOMOB, HaXOXJeHHE B npupoje. Pu3ndeckue U XUMUYECKHE CBOMCTBA MarHus W Kalblius. BaxxHelne coeMHEHUST KabIHs (OKCHJ, THIPOKCH]I,
coiin). KEcTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEeHHUSI.

AmomuHnil: nonoxenue B llepuoanueckoid cucreme xumudeckux aiemeHToB [[. M. MenpeneeBa, cTpoeHHMe aToMa, HAaXO0KJICHUE B MPUPOJE.
dusnyeckrue 1 XMMUUECKHE CBOMCTBA alTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUIPOKCHIA ATFOMUHUSI.

Kenezo: nonoxenue B Ilepuoanueckon cucreme xumuuyeckux snemeHToB J[. M. MenpeneeBa, cTpoeHHME aroMa, HAXOXJIECHHUE B IPHUPOJE.
dusndeckre 1 XMMUIECKHE CBOMCTBA Xkene3a. OKCupl, THAPOKCHIBI U coiu sxene3a (1) u sxenesa (I11), ux coctas, cCBOCTBA U TIOJTyUEHHU €.

Xumuueckuit IKCnepumMenm:

O03HAaKOMJICHHE C O00pa3laMyd METAJUIOB M CIUIaBOB, MX (U3MYECKUMU CBOWCTBAMH, M3YUYCHHE PE3YJIHTATOB KOPPO3WU METALIOB (BO3MOXKHO
MCI0JIb30BaHNE BUAEOMATEPUAIOB), 0COOEHHOCTEN B3aMMOJECUCTBUS OKCH/IA KAIbLIMSI U HATPHUS C BOAOM (BO3ZMOXKHO HCIIOJIb30BaHHE BUJEOMATE PUATIOB),
UCCIIeIOBAaHUE CBOMCTB XKECTKOM BOABI, MpOIiecca FOPEHNs Keje3a B KUCIopoae (BO3MOXKHO MCIOIB30BaHUE BHUIEOMATEPUANIOB), TPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMH Ha WOHBI: MAarHWsA, KaJbllUs, aJlOMUHUSA, HHKA, xene3a (II) u xenesa (I1I), menu (II), HabmromeHne U omucaHuEe TPOIECCOB
OKpalllMBaHUsl IJIAMEHH HOHAMHU HATpHs, Kajdus W KaublLMs (BO3MOXKHO HCIOJIb30BaHHWE BHUAEOMATEPHANIOB), HCCieNOBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCHU/IA ATIOMUHHMS U THAPOKCUIA [IMHKA, PEIICHNUE SKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BakHelme MeTalibl U X COCIUHEHUS.

XuMHUSA U OKpYKaKIuas cpena

BemectBa u MmaTepuanbl B IOBCEIHEBHOM KU3HU YeloBeKa. be3onacHoe UCMoib30BaHKUE BEIIECTB M XUMUYECKUX peakuuid B ObITy. [lepBast momoipb
IIPU XUMHYECKUX 0XKOrax U OTPABICHUSX.

XUMHYECKOe 3arps3HEHHE OKpYXKawllel cpeibl (MpeaenbHas IOMycTHMas KOoHLeHTpauus BemiectB, aainee — IIJIK). Ponp xumuum B pemienuun
HKOJIOTMYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIIaBbl METAJIOB, MIOJIMMEPHBIE MaTepUalbl).

Mescnpeomemmnuie ceazu

Peanuzanus MeXIpeIMETHBIX CBsI3el MPU U3YyYEHUH XUMHH B 9 KJlacce OCYIIECTBISETCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUMN, TaK U MOHATUH, ABJISIOIIUXCS CUCTEMHBIMU UIS OTAENIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO IUKIIA.

OO1ue ecTecTBEHHO-HAYYHbBIE TOHATH: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHSs, aHAIIN3, CUHTE3, KiIaccu(uKalus, mepruo ITMIHOCTh, HAOII0IeHNE,
AKCIEPUMEHT, MOJICTTUPOBAHIE, U3MEPEHUE, MOJIETh, IBICHHUE, TAPHUKOBBIHN 3(h(heKT, TEXHOTOTUS, MaTEPHAIIBI.

®dusnka: Matepusi, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUECKUN 3apsijl, MIPOBO IHUKH,
MOJIYIIPOBOAHUKH, JUAIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeNo, OOBEM, arperaTHOe COCTOSIHME BEIeCTBa, TIa3, pacTBOpP, pPacTBOPUMOCTb,
KPUCTAIIIMYECKas PelIéTKa, CIUIaBbl, (PU3MUECKUE BEIUYUHBI, €MHULIBI U3MEPEHHUS, KOCMHUECKOE TPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COlHIIE.



buosnorusi: porocunTes, npixanue, Ouochepa, IKocucTeMa, MUHEpaJIbHbIE YI0OPEHUs, MUKPO3JIEMEHTHI, MAKPO3JIEMEHTHI, TUTATSIbHBIC BEIECTBA.
I'eorpadusi: armocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TIOPO/IbI, TIOJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, BOJTHBIC PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE PE3yabTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO 0O0IIEero 0Opa3oBaHus JTOCTUTAIOTCS B X0/ OOy4YECHHUs XUMUU B €IWHCTBE y4eOHOU H
BOCITUTATENIbHOM JESATENIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCUMCKMMM COIIMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMH,
MPUHATHIMU B OOIIIECTBE MTPaBHWJIaMU U HOPMaMU MOBEJCHUS U CIIOCOOCTBYIOT IIPOLIECcCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLIMATIN3aLUU 00 yJaro] UXCsl.

JINYHOCTHBIE PE3YNbTATHl OTPaKAalOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOACTBOBATHCS CHUCTEMON MMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTALUNA U
paciivpeHue ombITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HayYHOMY HAclIeJIMI0, TOHUMAHUs 3HAUEHUSI XUMUYECKON HayKH B
XU3HU COBPEMEHHOTO OOIIECTBa, CHOCOOHOCTH BIAJETh JOCTOBEpHOM HHGPOpManueil O MepeloBbIX JOCTHKEHUSAX M OTKPBITHSIX MHUPOBOH U
OTEUECTBEHHON XMMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

2) rpaIaHCKOTr0 BOCIIUTAHUS:

MPEJICTaBICHUS] O COLMAJIbHBIX HOpPMax M IMpaBWIIaX MEXJIMYHOCTHBIX OTHOLIEHHWM B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOM, Y4eOHO-MCCIIEN0BATEILCKOM, TBOPYECKOM M JPYrUX BHUAAX JACSATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM
NEeSITeIbHOCTH TPH  BBIOJIHEHWH Y4YEeOHBIX, TO3HABATENbHBIX 3aJay, BBIMOJHEHHMH XHMHUYECKHUX SKCIEPUMEHTOB, CO3JaHUHM Y4eOHBIX IPOEKTOB,
CTpEeMJICHHSI K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B Ipoliecce 3TOoM yueOHOM JesiTeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEJIEHUE U IMOCTYIKHU
CBOMX TOBApHIIIEH € MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHMSI ITOCIIEJCTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPEJICTABICHUS O BEIIECTBE M XHMMHUYECKOM peaKlMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAyKU H
COCTAaBJISIIOIME OCHOBY JJIsi MOHMMAHUS CYUIHOCTH HAyYHOW KapTUHBI MUpPA, MPEICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI,
B3aMMOCBSI35X YEJIOBEKa C IPUPOIHOM cpefioi, O POIH XMMHUH B MIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO03HABATEIbHBIE MOTHUBBI, HAPaBJICHHbIC Ha IMOJIyYeHHUE HOBBIX 3HAHUU MO XMMHUHU, HEOOXOTUMBIE I 0OBsICHEHHUsI HAOIIOAaeMbIX MPOIECCOB U
SBJICHUH, TO3HABATENbHOW, MH(MOPMAIIMOHHOW U YUTATEIHCKOM KyIbTYpbl, B TOM YHUCJIE HABBIKOB CaMOCTOSITENIbHOM pabOThl ¢ y4eOHBIMU TEKCTaMU,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMA TEXHUUECKUMU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHUA;

UHTEpeC K OOyUeHUIO U TMO3HAHUIO, JHOO003HATEIHHOCTh, TOTOBHOCTh U CHOCOOHOCTh K CaMOOOpPa30BaHMIO, MPOEKTHOM M HMCCIEI0BATEIHCKOM
JesITeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTU U YPOBHS 00yU€HUS B TAIbHEUIIIEM;

4) hopMuPOBAHNS KYJIbTYPbI 310POBbSI:

0CO3HAHME LIEHHOCTH ’KM3HU, OTBETCTBEHHOT'O OTHOILIEHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHU Ha 3/I0pOBbIN 00pa3 )KM3HM, OCO3HAHUE MOCIEACTBUN U
HENpUATHE BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KypeHHsI), HEOOXOIMMOCTH COOIIOAEHUS MPaBUII O€3011aCHOCTH MTPHU 00p ALLIEHNH C
XMUMHUYECKUMHU BEIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) TpyA0BOTr0 BOCIUTAHUS:



MHTEpEC K MPAKTHUECKOMY M3Y4YECHHUIO Mpodeccuii U Tpyaa pa3NIudHOTO pOJa, YBaKEHUE K TPYAY U pe3ylbTaTaM TPYAOBOH IEATETbHOCTH, B TOM
qHciIe Ha OCHOBE MPUMEHEHUS MPEMETHBIX 3HAaHUH 10 XMMUHU, OCO3HAHHBIM BBIOOP MHAMBUAYAIHLHOM TPACKTOPHUHU MPOIODKEHHS 00pa30BaHUs C YUETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCTIEITHON MPO(PECCHOHATBHON ACATEIBHOCTU U PA3BUTHUS
HEO0OXOIUMBIX YMEHUH, TOTOBHOCTH aTAITUPOBATELCS B IPO(HECCHOHATLHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTUYECKH I11eJIecO00pa3Hoe OTHONIEHUE K MPHUPOJE KaK HCTOYHUKY >KM3HM Ha 3emiie, OCHOBE €€ CyIeCTBOBAHWsS, NMOHUMaHUE IIEHHOCTH
3I0pOBOTO M Oe30macHOro 00pa3a KU3HH, OTBETCTBEHHOE OTHONICHHUE K COOCTBCHHOMY (DM3MUYECKOMY U IICUXHYECKOMY 3JI0POBBIO, OCO3HAHUE I1EHHOCTH
coOTroICHUS TTpaBUII 0E30TIACHOTO TIOBEICHUS IPH PabOTE ¢ BEIIECTBAMH, a TAK)KE B CHTYAIHSIX, YIPOKAIONIMX 3JOPOBBIO U JKU3HH JIFOICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJIy4aeMble MPU U3YYEHUU XUMUH, JJIS PELIEHUs 3aJad, CBSI3aHHBIX C OKpY’KaroLlell MPpUpPOJHOHN Cpenon, s
IMOBBIIICHUA YPOBHA IKOJIOTHIECKOU KYJIbTYpPbI, OCO3HaHHA 17100aJI6HOTO XapakTepa SKOJIOTHUYCCKUX HpO6J'I€M n HYTGﬁ HUX PEIICHHUA IMOCPCACTBOM
MCTOJA0B XUMHUH, SKOJOTHUICCKOI'0 MBIIIJICHUA, YMCHUA PYKOBOJICTBOBATHLCA UM B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHHaHBHOﬁ IIPaKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meranpeaMETHBIX pe3yabTaTOB BBIAEISAIOT 3HAUMMbIE ISl (OPMUPOBAHMS MHPOBO33PEHMS OOIEHay4YHbIE MOHATHS (3aKOH, TEopus,
MPUHINI, TUNOTe3a, (akT, CUCTeMa, MPOLECC, SKCIEPUMEHT U JIPYroe.), KOTOpPhI€ HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax M
MO3BOJISIIOT Ha OCHOBE 3HAHUU M3 3TUX MpeAMETOB (HOpMHUpPOBATH MPEACTABIECHUE O LEJIOCTHOW HAyYHOW KapTHHE MUpa, U YHUBEpCAJIbHbIE y4eOHBIE
nectBus (MO3HaBaTeNbHbIE, KOMMYHHKAaTHUBHBIC, PEryIATHBHbBIE), KOTOpble 0O0ecrneynBaloT (OPMUPOBAHHME TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MJIAHUPOBAHUIO U OCYIIECTBICHUIO YIeOHOU e TENHHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1elCTBHS

ba3oBrble Jornyeckue 1eMcTBUSA:

YMEHHSI HCIIOJIb30BaTh MPUEMBI JIOTHYECKOIO MBINUICHUS NpPU OCBOCHUHM 3HAHUN: DPACKPHIBATh CMBICI XUMUYECKMX MOHATHUN (BBLACISATH HX
XapaKTepHble PU3HAKHU, YCTAHABINBATh B3aMMOCBSA3b C JPYTUMHU MOHSTUSMH), UCHOJB30BAaTh MOHATHUS AJIsl OOBSICHEHHS OTAEIbHBIX (PaKTOB U SBIICHHM,
BBIOMpATh OCHOBAHUS M KPUTEPHUH JUIS KJIacCU(UKALMYA XUMHYECKUX BEIIECTB U XMMHMUYECKUX peaklUi, yCTaHaBIMBATh MPUYMHHO-CJIEACTBEHHBIE CBS3U
MeXay 00beKTaMHU U3y4YeHHsI, CTPOUTD JIOTHUECKUE PACCYKICHUs (MHAYKTUBHBIC, IEAYKTUBHBIE, 110 aHAJIOTUH), JIEJIaTh BBIBOIBI U 3aKIIFOUCHUS;

yYMEHHE MPUMEHSATh B IpOIlecce MO3HAHUS MOHATUS (IpEeIMETHbIe W METalpeAMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIOJb3yeMble B
XUMHH, IPeoOPa30BbIBATH HIUPOKO MPUMEHSAEMbIE B XUMUU MOJIETIbHBIC TPEJCTABIICHUS — XUMUUYECKUN 3HAK (CUMBOJI 3JIEMEHTa), XUMHYecKas Gpopmyrna u
ypaBHEHHE XHMHUYECKON peakuud — MpU pPELIeHHH Y4eOHO-TIO3HABATEIbHBIX 3a/ady, C Y4YETOM OTHUX MOJEIbHBIX MPEACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU W3Y4aeMbIX 00BEKTOB — XUMUYECKHX BEIIECTB U XMMHUYECKUX PEAKIUH, BBISIBIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYMHHO-CIICJICTBEHHBIE CBSI3U U MPOTUBOPEUHS B U3Y4aEMBIX MPOIECCAX U SIBICHUSIX.

Ba3oBble uccienoBareibckue 1eiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCH! B KAUeCTBE MHCTPYMEHTA MO3HAHUS, a TAK)KEe B KaUeCTBE OCHOBBI /ISl (DOPMUPOBAHUSI TUIIOTE3BI 110
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXICHHIA;

MpHOOpeTEeHUe OMbITA MO TIAHUPOBAHUIO, OPTaHU3ALUK M MPOBEICHUIO YUCHUYECKUX HKCIEPUMEHTOB, YMEHHE HaOM0JaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITENILHO TPOTHO3UPOBATh €ro pe3ylnbTar, (OopMYyITHpOBaTh 000OIIEHHS M BBIBOJBI MO pe3ylbTaTaM IPOBEIEHHOTO OIbITA, UCCIIECIOBAHUSA,
COCTaBIISATh OTYET O MPOACTaHHON padoTe.

Padora ¢ undopmanueii:



yMEHHUE BBIOMpATh, AaHATM3UPOBATH M WHTEPHPETHPOBATH MH(POPMALMIO PA3IMUHBIX BUIOB M (HOPM MPENCTABICHUS, MOIy4aeMYI0 M3 Pa3HBIX
MCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTEpaTypa XUMHYECKOTO COJEp)KaHHs, CIpPaBOYHbIE MOCOOMs, pecypchl WHTepHEeTa), KPUTUYECKH OICHHBATH
MPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE TPUMEHSITh Pa3JIMYHbIE METOJBl M 3aIpOChl IPU TOUCKE M 0TOOpe MH(GOpMAIMKU W COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX IS
BBITIOJTHEHUSI y4eOHBIX W TIO3HABATENBHBIX 33/1a4 ONPEACIEHHOTO THIIA, MPHOOpPETEHHE OmbITa B 00JACTH HCIOJB30BaHUS HHMOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBIaJIEHUE KyJIbTYpPOH AKTUBHOTO HCIOJIB30BAHMUS PA3IMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSITEIIHO BBIOMpATH
ONTUMAIIbHYIO (DOPMY TIpencTaBiIeHUsT HHPOPMALIMU U WILTIOCTPHPOBATH pPellacMble 3a/1a4i HECIOKHBIMH CXeMaMU, IuarpaMMmaMu, ApyruMu (popmamu
rpaduKu 1 UX KOMOWHAIMSMUY;

YMEHHE HCIIOJIb30BaTh M aHAIM3UPOBAThH B TPOIIECCe YUEOHON M MCCIEI0BATEIBCKON JEATEIHHOCTH MH(POPMALIUIO O BIUSHUNA MPOMBIIIJICHHOCTH,
CEeITbCKOTO XO3SICTBA M TPAHCTIOPTA HA COCTOSHHUE OKPYXKAIOIIEH PUPOTHOMN CPEIbI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE TelCTBHUSL:

YMEHHs 3aJaBaTh BOIPOCHl (B XOJA€ auanora u (WIM) TUCKYCCHH) IO CYHIECTBY OO0CYKIaeMoi TeMmbl, (OpPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHTEIIEHO BBHITIONTHEHUS MPEIOKEHHON 331a4u;

YMEHHUSI TPEJCTaBIATh IMOJNyYCHHBIC Pe3yNIbTaThl IMO3HABATEIBHOW [ESITEITHPHOCTH B YCTHBIX M IMUCBMEHHBIX TEKCTaX; JAeaTh IPE3CHTAIHIO
pPEe3yIbTAaTOB BBHITIOJHEHHUSI XUMHUUYECKOTO dKCIIEpUMEHTa (JIa00paTOpPHOTO OIBITA, JIAOOPATOPHOM PabOTHI TIO MCCIEOBAHUIO CBOWCTB BEIIECTB, YICOHOTO
MIPOEKTA);

YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATENFHOW M HWCCIIEAOBATEIILCKOW NESTEIBHOCTH TPU PEIICHUN
BO3HHUKAIOIINX MpOoOJIeM Ha OCHOBE Y4€Ta OOIMMX HMHTEPECOB W COIIACOBAHMS TMO3UIMKA (0OCYXIeHUS, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI»,
KOOPIUHAIINS COBMECTHBIX JIEHCTBUH, OIIpe/ie]IeHHe KPUTEPHUEB M0 OLIEHKE KaYyeCcTBa BHIMOJIHEHHOM paboThl U APYTHE).

PeryasiTuBHble YHHBepcaibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIbHO ONPENENATh 1IeJI IeATEIbHOCTH, MNIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATh
CBOIO JIeATEITHLHOCTh, BhIOMpaTh HamOosiee 3¢ EKTUBHBIC CIMOCOOBI pElIeHHs Y4eOHBIX W IO3HABATEIBHBIX 3a]lad, CAMOCTOSATEIBHO COCTABIATH WU
KOPPEKTUPOBATh MPEIIOKEHHBIM aJTOPUTM JCHCTBUI MPU BHINOJHEHUHM 3aJaHUN ¢ Y4ETOM MOJy4eHHs] HOBBIX 3HAHUI 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIUAX, OLIEHUBATH COOTBETCTBUE MOJYYEHHOIO pe3ysibTaTa 3asBJICHHON IIeNid, YMEHHE HCIO0JIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI,

npeapiaracMbi€ B yCJIOBUH 3a,[[aHPII>1.

INNPEJMETHBIE PE3YJIbTATDBI
B cocrtaBe MNPEAMETHBIX PE3YJIbTATOB IO OCBOCHHIO 00513aTENIHLHOIO COACPIKAHUS, YCTAHOBIICHHOI'O HaHHOﬁ (I)ez[epanLHoﬁ pa6oqel71 HpOFp&MMOﬁ,
BBIACIIAOT. OCBOCHHBIC O6y‘laI-OH_[I/IMI/IC5{ HAaYYHBIC 3HAHUW, YMCHUS U CII0COOBI HeﬁCTBHP‘I, CHGI_[I/I(bI/I‘ICCKI/IC JUIA HPCHMGTHOﬁ obnactu ((XI/IMI/IFI», BHUBI
ACATCIIBHOCTH T10 IIOJTYUCHUIO HOBOT'O 3HAHUS, €0 UHTCPIPCTALUH, npeo6pa30BaHH}0 U IPUMCHCHHIO B Pa3JIMYHBIX y‘IC6HBIX " HOBBIX CUTYyallHUsX.

K kxoHIy O6V‘ICHI/I${ B 8 Kj1acce mpeaMeTHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHEC NOJDKHBI OTpAXXaThb Cd)ODMI/IDOBaHHOCTB Y 06vqa}01u1/1xc5{ YMEHHUM:

® PpacCKpbIBATb CMBICII OCHOBHBIX XUMUWYCCKUX MMOHSITHM: aTOM, MOJICKYIIA, XHMHUYECKHMN QJICMCHT, IMPOCTOC BCUIECCTBO, CIIOKHOC BEHIECTBO, CMECH
(O,[[HOpOI[HaH u HCOI[HOPOI[Ha}I), BAJICHTHOCTB, OTHOCHUTCJIbHAA ATOMHAA U MOJICKYJISIpHAd MacCa, KOJIMYCCTBO BCUICCTBA, MOJIb, MOJISIpHAasd Macca,
MaccCcoBas HO0Jd XHMHYCCKOI'O 3JICMCHTA B COCIUHCHUU, MOHﬂpHHﬁ O6”béM, OKCHUJI, KHUCJIOTa, OCHOBAHHUC, COJIb, JJICKTPOOTPULIATCIIbHOCTD,
CTCIICHb OKHUCIICHUA, XUMHUUCCKAA pPCaKIus, KJ'IaCCI/I(I)I/IKaI_II/IH peaKLleII pCakiiun COCAMHCHUS, PCAKIHU PA3JIOKCHUA, PCAKIHNU 3aMCIICHU,
pCaknuunu OGMCH&, 9K30- U SHAOTCPMUYCCKHUEC PCAKIUHU, TEIIOBOM B(I)q)CKT pcakuuun, AApo aroma, BHGKTpOHHLII‘;I clIon aToMa, aTOMHas 0p6I/ITaJ'IB,




paauyc aToMa, XUMHUYECKasi CBA3b, MOJISIPHAS U HEMOJISIpHAs KOBAJEHTHAs CBSI3b, MOHHAS CBs3b, HOH, KaTHMOH, aHUOH, PacTBOp, MaccoBas J0JIs
BelllecTBa (MPOIEHTHAs KOHLIEHTPALUs) B PaCTBOPE;

WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUECKUX IMMOHATUN U IPUMEHATH 3TU NOHIATHS IIPU OIIMCAHUM BELIECTB U UX IPEBPAILECHUI;
MCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHUS ()OPMYII BEIIECTB U YPAaBHECHUN XUMUYECKUX PEaKIIHIA;

ONpE/ENATh BAJICHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEJMHEHUSX, CTENEHb OKHUCIICHHS DJIEMEHTOB B OMHApPHBIX COEAMHEHUSX,
MIPUHA/UIEKHOCTh BEILECTB K OMNpeAeIEHHOMY KJacCy COEIMHEHUN 1o QopmyiaM, BUJ XUMHUUYECKOM CBSI3M (KOBAJEHTHAs M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

packpeiBath cMbica Ilepuomuueckoro 3akona [I. M. MenpneneeBa: NeMOHCTpHUpPOBATh NOHMMAaHHUE IMEPUOAUYECKOM 3aBHUCHMOCTU CBOMCTB
XMUMHMUYECKUX 3JIEMEHTOB OT UX MNoJokeHus B [leprnonnyeckoil cucteme, 3aKOHOB COXPaHEHMsI Macchl BELIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO YYEeHHUsI, 3aK0OHa ABOraJipo;

OMMCHIBaTh M XapakTepus3oBaTh TabauuHyro (opmy Ilepmoanueckoil cucTeMbl XHMHUYECKUX JJIEMEHTOB: pa3jivyaTh IOHATHS «TJIaBHas
noarpynna (A-rpynmna)» u «mnobouynas noarpymnmna (b-rpynmna)», manbeie 1 0oJsiblIie NEPUO/IbI, COOTHOCUTh 0003HAUEHHUs, KOTOPbIE UMEIOTCS B
tabiuue «llepuonnueckas cuctema xumuyeckux saemeHToB JI. WM. MenzaeneeBa» ¢ YHCIOBBIMH XapaKTEpUCTUKaMU CTPOEHHS AaTOMOB
XMUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij AJipa, 00IIee YNCII0 AIEKTPOHOB U PACIIPEIETICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMUYECKUE JIEMEHTbI, HEOPraHMUECKHUE BEIIeCTBa, XUMUUYECKUE peaKluU (110 YUCIY U COCTAaBY YYaCTBYIOIIUX B PEAKIIMH
BEIIECTB, 110 TEINIOBOMY 3P PeKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOICTBA BEIIECTB pAa3jIMYHBIX KJIaccoB, MOJTBEpXKJas ONHUCaHUE MpUMEpaMH
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIINM;

IIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXXHOCTH NPOTEKaHMsI XMMHYECKHUX MPEBPALLCHUN B
Pa3IMYHBIX YCIOBUIX;

BBIUUCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MAcChl BEIIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOIO 3JIEMEHTa 10 (opMysie COEANHEHMS,
MacCOBYIO JJOJIIO BEIIECTBA B PaCTBOPE, IPOBOJUTH PACUYETHI 110 yPABHEHUIO XUMUYECKOM peakLnu;

IIPUMEHATh OCHOBHBIE OIIEPALIUU MBICIUTEIbHOMN JESTEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE, 000011IeHNe, CHCTEMATU3alUI0, KilacCU(UKaLHIO,
BBISIBJICHUE NPUYUHHO-CICJCTBEHHBIX CBSI3€H — JUId M3Y4YCHMsS] CBOMCTB BEIIECTB M XUMUYECKUX PEAKLUH, €CTECTBEHHO-HAYYHBIE METOIbI
NIO3HAHUA — HAOJI0AEHUE, U3MEPEHNE, MOIEIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbIA U MBICICHHBIH);

ClIeZIoBaTh MpaBWJIaM I0JIb30BAHUS XUMHUYECKOM MOCYI0M U 1a00paTOpHBIM 000PYLOBAaHMEM, a TAKXKe MpaBUiIaM OOpAIlEHUs C BELECTBAMU B
COOTBETCTBUHU C MHCTPYKLHUSAMH IO BBIIOJIHEHUIO JAa0OPATOPHBIX XMMHUYECKMX OTBITOB 0 HOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILECTB
(BoopoJa u KHUCJIOPOAa), IPUTOTOBICHUIO PACTBOPOB C ONpPEAEIEHHON MacCOBOM J0Jiell pacCTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMUYECKHUE SKCIIEPUMEHTBHl 10 PpAClO3HABAaHMIO PACTBOPOB WIENOYEH M KHCIOT € TMOMOUIbIO HHAMKATOPOB (J1akMmyc, QeHondranenH,
METHJIOPAHX U JIpyTue).

K kxoHIy O6V‘I€HI/I${ B 9 Kjacce IpeaMETHBIC Pe3YIbTaThl Ha 0a30BOM YPOBHEC NOJDKHBI OTpAXXaThb Cd)ODMI/IDOBaHHOCTB Y 06an}01unxc;{ YMEHHUM:

PaCKpbIBATb CMBICII OCHOBHBIX XUMHUYCCKUX MIOHATUM: XUMHYECKHH 9JICMCHT, aTOM, MOJICKYJld, MOH, KAaTHOH, AaHUOH, MPOCTOC BCIICCTBO,
CJIOJKHOC BCIICCTBO, BAJICHTHOCTD, 3JICKTPOOTPULATCIIBHOCTL, CTCIICHL OKUCJICHU, XUMHWYCCKAsA pCaKIud, XUMHUYCCKas CBA3b, TEIJIOBOM B(I)(I)CKT
pCaKknuuu, MOJb, MOJ'ISIpHBIfI O6’béM, pacTBOp, SJICKTPOJUTBI, HEIJICKTPOJUTHI, JJICKTPOJIUTHYCCKAA AUCCOLMANHNA, PCAKIIMU HOHHOTO O6M6Ha,
KaTaJin3aTop, XUMHUYCCKOC PABHOBCCHC, O6paTI/IMLIe n HCOGpB.TI/IMBIC pCaKkinn, OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIC PCAKIUU, OKUCIUTCIIb,
BOCCTAHOBUTCJIb, OKHUCIICHUC W BOCCTAHOBJICHUC, AJIJIOTPOIIN:, aM(I)OTCpHOCTB, XUMHYCCKasa CBA3b (KOBaHeHTHaH, HWOHHas, MCTaJIJII/I‘-ICCKa}I),



KpUCTAJUIMYECKas: PEelI€TKa, KOPpO3Us METAIUIOB, CIUJIABbI, CKOPOCTh XMMMYECKOW PpEaKILUH, NpenenbHo nomyctuMas koHueHrpauus [IJIK
BEIIECTBA;

WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUECKUX IMMOHATUN U IPUMEHATH 3TU NOHIATHS IIPU OIIMCAHUM BELIECTB U UX IPEBPAILECHUI;
WCTOJIb30BATh XUMUYECKYIO CUMBOJIUKY JUISl COCTaBJICHUS ()OPMYJI BEIIECTB U YPAaBHEHUI XUMHUECKUX PEAKLIUH;

ONPEENATh BAaJICHTHOCTh U CTENEHb OKUCIIEHUS XMMUYECKHX AJIEMEHTOB B COCAMHEHMSIX PA3JIMYHOIO COCTaBa, MPUHAIJICKHOCTh BEILECTB K
OTIpEeNIeNIEHHOMY KJIaCCy COEAMHEHWH 1Mo (opMmylaM, BHI XUMHUYECKON CBS3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHWMYECKHX
COCIMHEHUSX, 3apsA] HOHA [0 XHUMHYECKOW ¢opMmyne, XapakTep cpeabl B BOJHBIX pPAacTBOpaX HEOPraHMYECKUX COCAMHEHUH, THI
KPUCTAJIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

packpbiBath cMmbichn [lepuonnyeckoro 3akona /. M. MenpgeneeBa M JEMOHCTPUpPOBATH €ro MOHUMAHHUE: OMHUCHIBATH M XapaKTepHU30BaTh
TabnnuHyo ¢opmy Ilepronuyeckoil CUCTEMbl XMMHUYECKHUX AJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas moarpymnna (A-rpymnmna)» U «1moOouHas
noarpymnma (b-rpynma)y», Manbeie U O0JbIINE TEPUOIbI, COOTHOCUTh 0003HAUYEHUSI, KOTOPhIE UMEIOTCSI B TIEPUOIUYECKON TabIHUIe, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMMUYECKHX AJIEMEHTOB (COCTaB W 3apsl sjpa, OOIlee YHCIO 3JIEKTPOHOB M paclpeiesieHHe UX IO
AJIEKTPOHHBIM CJIOSIM), OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M UX CO€AMHEHUN B MpejesaX MajblX EPHOJI0B U
[JIaBHBIX MOATPYII C YYETOM CTPOECHUS UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMUYECKUE JIEMEHTHI, HEOpPraHMUECKHEe BEIIeCTBA, XUMUYECKUE PeaKlUH (110 YUCIy U COCTAaBY YYacTBYIOIIMX B PEAKIIMU
BEIECTB, 110 TEIIOBOMY 3(PPEKTy, 0 U3MEHEHUIO CTENIEHEH OKUCIEHNS XMMHUECKUX 3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBaTh) oOUIMEe M crneuupuyecKue XWMHUYECKHE CBOMCTBA MPOCTHIX U CJIOXKHBIX BEUIECTB, MOATBEPXkJas OIMUCAHHE
[IpUMEpPaMU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOINX XUMHUECKUX PEAKIIMIL;

COCTaBJISITh YPABHEHUS IEKTPOJUTUYECKON TUCCOLMALMN KUCIOT, IIEJI0YEN U COJIEH, MOJIHbIE U COKPAUIEHHbIE YPaBHEHHUS PEAaKIUi MOHHOTO
oOMeHa, ypaBHEHHUS peaKkiuii, TOATBEPKAAIOIINX CYIIIECTBOBAHNE T€HETUYECKON CBSI3M MEXK/y BEIIECTBAMH PA3IMUHBIX KJIACcCOB;

PacKpbIBaTh CYITHOCTh OKHUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKLIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca STHX PEaKIHif;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS, BO3MOKHOCTU NMPOTEKAHUS] XUMHYECKUX IPEBPAILCHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa 10 (popMysie COeMHEHUS,
MAaCCOBYIO JIOJIFO BELIECTBA B PACTBOPE, IPOBOIUThH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKLUy;

coOiroAaTh MpaBMia MOJb30BAaHUSI XUMUYECKOW MOCYI0N U Jab0paTopHbIM 000PYAOBaHHMEM, a TakXKe MpaBuia OOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUU C MHCTPYKIHUSMHU MO BBITIOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MIPOBOJUTH PEAKIIUH, OITBEP:KIAI0NINE KAaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHU-, OPOMUJ-, HOTU-
, kapOoHar-, ¢ocdar-, cCHIMKaT-, Cynb(ar-, TUAPOKCHI-UOHBI, KATHOHBI AMMOHUSI U MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IIPUMEHATh OCHOBHBIE ONEpAIlMM MBICIUTEIbHON AEATENIbHOCTH — aHAJIW3 U CHHTE3, CpaBHEHHeE, 0000IIeHHe, CUCTEMaTHU3aluio, BBIABICHHUE
IIPUYHUHHO-CIIEACTBEHHBIX CBS3€H — JUI1 U3YyYEHUs CBOMCTB BEUIECTB M XMMHUYECKMX PEAKLMH, €CTECTBEHHO-HAYYHBIE METOMABI IO3HAHUSA —
Ha0Jr0/IeHNe, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEalIbHbIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

KoaundecTBo 9acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM KoHTpoIbHBIE IpakTiaeckue DJIeKTpOHHbIe (L (POBbHIE)
n/n NMPOrpaMmblI Bcero paGoTh! paBoTLI o0pa3oBaTe/ibHbIE PeCYPChI
Pa3nea 1. [lepBoHayajibHble XHMHYECKHE MOHATHSA
1.1 zi?edgriomziln;;a; gggsf;zecxoﬁ 5 0 2 bubmmorexa LIOK
ESTCITBHOCTH HYEIIOBEKA https://m.edsoo.ru/7f41837c
1.2 BemectBa n xumMudeckue peakiuu 15 1 0 Etilg??/ﬁzlai(])f)orﬁﬂ f41837¢
Hroro mo pazueny 20
Paszpnen 2. BaxHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
21 Boznyx. Kucnopon. Ilousarue 06 6 0 0 bubnuoreka [IOK
OKCHaX https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonstue o kucnorax u 8 0 1 bu6moreka [IOK
COJISX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COETMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Paznea 3. Illepuoanuecknii 3axkoH u [lepuoaguyeckasi cucrema xumuueckux 3j1emMenToB [, U. MengeseeBa. CTpoeHue aToMOB. XUMHYECKASl CBS3b.

OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE PC€aKIuu

[Tepuoandeckuii 3aKOH 1

31 Ilepuonnueckas cucrema v 0 0 bu6mmoreka [JOK
' XUMHUECKUX deMeHTOB JI. 1. https://m.edsoo.ru/7f41837c
Mennene-esa. CTpoeHne aToma
32| Omenmenmos 8 ) 0 BuGmorercs LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIE PEAKIIUU
Hroro no paszneny 15 bubmorexa LIOK

https://m.edsoo.ru/7f41837¢c
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bubnuoreka [IOK
Pesepatioe Bpevs 3 0 0 https://m.edsoo.ru/7f41837c
OBUHIEE KOJIMYECTBO YACOB 110 68 4 5
MMPOT'PAMME
9 KUIACC
K
Ne i/ HaumeHnoBaHue pa3iejioB U TeM NPOrPaMMBbl [?queCTBO "aCOBH JJeKTPOHHEIE (LHGPOBLIE)
2 pasa porp Beero OHTPOJILHbIE PaKkTH4YeCKue 06pa30OBATE/bHbIE PECYPCHI
padoThI padoTsbI
Pa3nes 1. BemecTBo U XMHuyeckme peakuun
11 [ToBTOpEHue U yriydiieHne 3HaHu OCHOBHBIX 5 1 0 bubnuoreka [JOK
' pasziesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peakmuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] AUCCOIUALIHSL. 8 1 1 bu6mmoreka [IOK
' XUMHYECKUE PEAKIMH B PACTBOpaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/uibl M HX COCAUHEHUS
21 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX 4 0 1 bubnuoreka [{OK
' anemeHToB VIIA-rpynmsl. "amoreHst https://m.edsoo.ru/7f41a636
22| onewenos VA pymnes Cepan &6 6 0 0 Bufimorera LIOK
COCITHHCHHS https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 0 1 ﬁ'[l/tIngI'I;I/(r)rT]eeI:jaS(])_E)orIlfﬂ 412636
COEIMHEHUSI E— )
OO01as XxapakTepUCTUKa XUMUYECKHX } Bubnorexa [TOK
2.4 aneMeHTOB [VA-rpynnsl. Yriaepoa u KpeMHUM U 8 1 2 https://m.edso0.ru/7f41a636
UX COEIMHEHUST — :
Hroro no paszneny 25
Pa3znen 3. Merasjibl M MX COeIMHEHHUS
3.1 OO01111e cBOIICTBA METAILIIOB 4 0 0 bu6mmoreka [JOK
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bubnuoreka [IOK

3.2 Bakueiinme MeTaiuibl 1 KX COSIUHEHUS 16 https://m.eds00.ru/7f41a636
Hroro mno pazueny 20
Pasnen 4. Xumus u okpyzkamonias cpeaa
4.1 BeniecTBa 1 maTepuasl B KU3HU YEIOBEKA 3 BH6H_HOTeKa LOK
https://m.edso0.ru/7f41a636
Wroro mo pazueny 3
Paznen 5. Hazpanue
HTtoro 0
PesepBHOE Bpems 3 BH6H_HOTeKa LOK
https://m.edso0.ru/7f41a636
OBIHIEE KOJIMYECTBO YACOB 11O ITIPOT'PAMME 68
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