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Ipunoocenue Ne2

Pabouyast mporpamma no yuedOHomy npeamery «XMMHD> Ha YPOBEeHb OCHOBHOI'O 001ero o0pa3oBaHHsl COCTABJIEHA € y4eTOM padoueil
NporpaMmbl BocnuTanus. Bocnurare/bHbIH NMOTEHIHAJ JAaHHOr0 y4eOHOro mpeamMera ofecle4uBaeT peaju3alMI0 0JaronpusTHBIX
yCJIOBMI JJI51 Pa3sBHUTHSl COLMAJILHO 3HAYMMBIX OTHOLIEHHMII 00y4YaloIIMXcsl M Ipesk/ie BCero LEHHOCTHBIX OPHMEHTHPOB (LeseBbIX
NPUOPHUTETOB):
> K ceMb€ KaK IJJaBHOU OMOpe B KU3HU YEJIOBEKA M UCTOUHUKY €r0 CHaCThs;
> K TpyZy Kak OCHOBHOMY CIIOCO0Y TOCTHKEHUS )KM3HEHHOTO 0JIaronoydus: 4ea0BeKa, 3ajJory
€ro YCHEIIHOTro Npo(dhecCHOHATBHOTO CaMOOTIPEAETICHHS 1 OILYILEHNS] YBEPEHHOCTH B 3aBTPAIIIHEM JIHE;
> Kk cBoeMy OTteuecTBy, cBoeil Mayoil u GoJbiioi PoauHe kak MecTy, B KOTOPOM Y€JIOBEK BBIPOC U MO3HAJ MEPBbIE PAJ0CTH U HEYJauu, KOTopas
3aBelllaHa eMy IIpeKkaMy U KOTOPYIO HY’KHO oOeperaTb;
> K IpUpoJie KaK HUCTOYHMKY *XU3HU Ha 3emiie, OCHOBE CaMOIr0 €€ CYIEeCTBOBaHHUS, HYXJAIOUIEHCS B 3alIMTE€ U MOCTOSHHOM BHHUMaHHH CO
CTOPOHBI YEJIOBEKa;
> K MHUpY KaK IJIaBHOMY MPUHIHUITY YETOBEYECKOTO OOIIEKUTHSI, YCIOBUIO KPEIKOM IpYKOBI,

HaJIa&XKMBaHUS OTHOLIEHUH C KOJUIEraMu 1o paboTe B OyAylleM U cO3[aHus OJaronpusTHOO MUKPOKIMMAaTa B CBOEH COOCTBEHHOM CEMbE;

> K 3HaHMAM Kak MHTEJUIEKTYaJIbHOMY pecypcy, ofOecreunBarolieMy Oyaylee 4eloBeKa, Kak pe3yiabTaTy KpOMOTJIMBOIO, HO YBJIEKATEIBHOTO
y4eOHOTO Tpy/a;

> K KyJIbType KaK JyXOBHOMY OOraTcTBy OOIIECTBA U BaKHOMY YCJIOBHUIO OILYLICHHS Y€JIOBEKOM IOJIHOTHI IPOKUBAEMOM JKU3HU, KOTOPOE AAIOT
€My YTeHHE, My3bIKa, HCKYCCTBO, T€aTp, TBOPYECKOE CAMOBBIPAKCHMUE;

> K 3710POBBIO KaK 3aJI0Ty JOJIOM U aKTUBHOM KU3HU YEJI0BEKA, €M0 XOPOLIEro HACTPOCHUS U OITUMUCTUYHOTO B3IVIs11a HA MUD;

> K OKpYXAroIUM JIIOJSIM Kak 0e3yclI0BHOM M aOCOIIOTHOHN LIEHHOCTH, KaK PaBHONPABHBIM COLIMAJIbHBIM MApTHEPaM, ¢ KOTOPHIMH HEOOXOIUMO
BBICTpaMBaTh J0OpO’KENATENIbHbIE U B3aUMOIIOICP)KUBAIOIINE OTHOILIEHUS, NAarOIUe YeJIOBEKY pajoCcTh OOLICHMs M NO3BOJIIOIIME M30erathb
4yBCTBA OJMHOYECTBA,

> K caMHUM ce0e Kak X03sieBaM CBOEH CyJbObl, CaMOOINpPEeNIONUMCS U CaMOPEATHU3YIOIUMCS IMYHOCTSIM, OTBEYAIOLINM 3a CBOE€ COOCTBEHHOE

Oymyiee
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HaszBanue pa3aeiioB

KpaTKOC CoacpiKaHue

HepBOHa‘laﬂbele XUMHUYECKHUE

NMOHATUA

[Ipenmer xumuu. Ponb XUMHUM B JKM3HU 4YeIOBEKa. XMMHs B CUCTEME HayK. lena M BelecTBa.
®dusnyeckrue CBOWCTBA BEIIECTB. ATrperaTHoe COCTOsHHME BerlecTB. [loHsTHE O MeToJax IMO3HAHHS B
xumun. Yuctelie BemiecTBa U cmecu. CriocoObl pa3aesieHusi CMeceil.

ATOMBI U MOJIEKYJIBI. XHUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKHUX 3JIeMEeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumnaeckasi popmyna. BareHTHOCTh aTOMOB XHMHYECKHX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHoOcHuTenbHass aToMHas Macca. OTHOCHUTENbHAs MOJICKYJspHass Macca. MaccoBasi J0Jis
XHUMHYECKOI'0 DJIEMEHTA B COCIUHCHUH.

KomnuectBo BemiectBa. Monb. MonsipHass macca. B3auMocCBsA3b KOJMWYECTBa, MacChl M 4YHCla
CTPYKTYPHBIX €IMHUIL BenecTBa. PacuéTel mo opmynaM XUMUYECKUX COCTUHECHHM.

DU3NYECKUE U XUMUYECKUE SIBIICHUS. XUMHUYECKass peakuus U €€ MpHU3HaKU. 3aKOH COXPAHEHUS
MacChl BEIIECTB. XHUMHUYECKHe ypaBHeHHs. Kiaccuduranus XUMUYECKUX peakiui (CoenuHeHus,
pasNioKeHus, 3aMeIeHUsI, 0OMEHa).

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SBJICHUNA. 3HAKOMCTBO C XMMHYECKOM TOCYJIOH,
npaBujaMu paboThI B TabopaTopuu U mpuémMamu oOpalieHus ¢ J1abopaTopHbIM 000pyaoBaHueM. M3ydeHnue
U onucaHue (PU3NYECKUX CBOWCTB OOpa3l0OB HEOPraHWYECKHX BEIIECTB, HaOOJIeHHE (PU3NYECKUX
(aBneHue BOCKa, TasHHE JibJla, pAacTHUpaHUE caxapa B CTYyNKe, KUIEHUE M KOHACHCAllUs BOJbI) U
XUMHUYECKUX (FOpPEHHE CBEYH, MPOKAIMBAHWE MEIHOW IPOBOJIOKH, B3aUMOJCHCTBHE Meja C KHUCIOTOK)
siBiieHUH. HaOnrogeHne u onucaHue MpU3HAKOB MPOTEKAHUS XMMHUYCCKHX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICIICTBIE CEPHON KHUCIOTHI C XJIOpUIOM Oapusi, pasznoxkenue ruapokcuna memu (ll) mpu
HarpeBaHWH, B3aMMOJeicTBHE xene3a ¢ pacTBopoMm conu meau (l1)). M3yuenune cnocoGoB pasaeneHus
CMeceil: ¢ TOMOIIbI0 MarHuTa, GUIbTPOBaHKE, BHITAPUBAHNE, TUCTUIUISIIHS, XpoMaTorpadus, MpoBeacHHIE
OYMCTKM TIOBapeHHOW conu. HaOmromenue u  omMcaHue pe3ylbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPHUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3JJaHie MOJeNel MOJIEKY (IIapOCTEePKHEBBIX).




Baxueiimmue npeacTaBUTe I u
HEOPraHU4YeCcKMX BelecTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — anemeHT u mpoctoe BemecTBo. Haxoxnenue
KHCJIOpOJia B IIpUpoJie, GU3NYECKHE U XMMHUYECKHE cBOMCTBA (peakuuu ropenus). Okcunsl. [Ipumenenue
kuciopoga. CrocoObl TONYYCHHS KHUCIOpOoJa B Jaboparopud M MPOMBIIIIEHHOCTH. KpyroBopor
Kkuciopoa B mpupojie. O30H — Ao TpoITHAs MOTUPUKAIIUS KHCIIOPO/Ia.

TennoBoit 3¢ heKkT XUMHIECKON peakiuu, TEPMOXUMUYECKUE YPaBHEHHUS, IK30- U YHJAOTEPMUUECKHE
peakuuu. TommBo: yrojib 1 MeTaH. 3arps3HeHnEe BO3/yXa, YCHUIIEHUE TapHUKOBOTO 3(pdeKTa, paspylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocroe BemiecTBo. HaxoxIeHue Bomopoda B Npupoje, QpuU3MdecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ofydeHus. Kucinoter u comu.

MoutsipHblii 00bEM ra3oB. Pacuérsl Mo XUMHUYECKUM ypaBHEHUSIM.

®dusznueckue cBoicTBa BoAbl. Boga kak pactBoputenb. PactBopsl. HacklllieHHbIE U HEHACHIIIIEHHBIE
pactBopbl. PacTBOpMMOCTH BelIeCTB B BoJe. MaccoBas J0JIsl BEIECTBA B pACTBOPE. XMUMHUECKHUE CBOMCTBA
Bosibl. OcHOoBaHms. Poib pacTBOpOB B mpupoje W B KU3HU 4eloBeKa. KpyroBopoT BOXBI B MpHUpOJE.
3arpsi3HeHUE NPUPOAHBIX BOoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus HEOPraHMYECKUX  COCTUHEHHII. OKcCHUIEL Knaccudukanus OKCHJIOB:
cosieoOpa3yromre (OCHOBHBIC, KHUCIOTHEIE, aM(oTepHBIe) U HecosieoOpasyromue. HoMeHkIaTypa OKCHIIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [TomydeHne okcuaoB.

OcHoBanus. Knaccudukanus ocHoBaHMiA: MENOYM U HEpacTBOpUMbIE OCHOBaHUA. HomeHkiaTypa
ocHoBaHui. Ou3nueckue U XMMUYECKUE CBOMCTBA OCHOBaHUH. [losryueHne ocHOBaHHU.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kucinor. Ouznyueckue U XUMUYECKHE CBOMCTBA
kucnoT. Psan aktuBHoctu MetamuioB H. H. bekerosa. [lonyyenue kucinor.

Comu. Homenknarypa coneil. @usnueckue 1 XuMu4eckue csorctsa coeil. [lonydenune coneit.

['eneTnyeckas CBsI3b MEXK/y KJIIACCAMH HEOPTraHUYECKUX COCIUHEHUMN.

DKCIEepUMEHTAIbHOE M3yYEHUE BELIECTB W siBIeHUM. KauecTBeHHOe ompeneneHue colep:KaHus
KHCJIOpOJia B BO3AyXe, IMOJy4deHHEe, coOMpaHHe, pacro3HaBaHUE W H3YYEHHE CBOWCTB KHUCIOPOJA.
Habmronenne B3auMOAEWCTBUSI BEHIECTB C KHUCIOPOJOM U YCIOBHS BO3HMKHOBEHHUS W MPEKpaIIeHUS
ropeHust (moxapa). O3HakoMIieHHE C OOpas3llaMH OKCHJIOB W ONHCAHHE WX CBOICTB, MOJYy4YECHHUE,
coOupaHue, pacro3HaBaHHE W H3YUYEHHE CBOWCTB BOJIOpoJa (TOpEHHE), B3aUMOJICHCTBHE BOAOpOJA C
okcugoM Mmemu () (Bo3moxkHO wHcmonb3oBaHHE BUAeoMaTepuanoB). HabmromeHue oOpas3IoB BeIIeCTB
KOJM4eCTBOM | MOJIb, MCCIIEZIOBAaHHE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PAaCTBOPUMOCTHIO,




IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM JOJIEH paCTBOPEHHOIO BEILECTBA, B3aUMOJACHCTBUE
BO/JIbI C METAJJIaMU (HATPUEM U KaJiblieM) (BO3MOKHO HCIOJIb30BaHue BuacomaTepuaiioB). McciaenoBanue
00pa310B HEOPraHUYECKUX BEILECTB Pa3IMUHBIX KiaccoB. Habmonenne n3aMeHeHus: OKpacku MHAUKATOPOB
B pacTBOpax KUCIOT W IIejoued, m3ydeHue B3aumojeiictBus okcuaa menu (1) ¢ pactBopom cepnoii
KHCIIOTBI, KHCJIOT C METaJulaM{, peakUui HeWTpajau3aluu, MOJIydeHHE HEpacTBOPHUMBIX OCHOBaHHIA,
BBITECHEHHME OJIHOTO MeTajljla JPYrUM M3 pacTBopa coJyid. PelleHue sKcrepMMEHTaNbHBIX 3a/1ad MO TeMe
«BaxHenmue Ki1accbl HEOPraHMYECKUX COCTUHEHUINY.

Ilepuoauyecknia 3aKOH U
Ilepuoauueckas cucrema
xumMu4yeckux 3jgemento . HN.
MenaeneeBa. CrTpoeHue  aTroMoB.
Xumuveckass cBsizb. OKHMCJIANTEIBHO-
BOCCTAHOBHMTE/IbHbIC PEAKIIHH.

[lepBple TOMBITKM KiIacCU(PUKAIMM XUMHUYECKUX AUIeMEHTOB. [loHsATHE 0 rpynmax CXOJHBIX
3JIEMEHTOB (IIeJIOYHBIE U LIEJIOYHO3EMEIbHbIE METAILIbI, FAJIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTO pble
00pa3yroT ampOTEpHBIC OKCUIBI U THIAPOKCHIBI.

[Iepmognueckuit 3akoH. llepnogmyeckas cucrema xumudeckux snemeHToB J[. M. Menneneesa.
Kopotkonepuoanas u nmuaHonepuoanast popmsl [lepuoauueckoit cuctembl xuMuyeckux anemenToB /1. U.
MenpeneeBa. Ilepuonsl m rpynmbl. OU3NYECKHI CMBICT TMOPSAIKOBOTO HOMEpPA, HOMEpPOB NEPHOJA H
CPYIIBI 3JIEMEHTA.

Crpoenune artomoB. CocrtaB aTroMHbIX szaep. M3otombl. OnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
00070uek aroMoB TepBhIX 20 XxuMmu4eckux snemMeHToB Ilepmommueckoit cuctembr J[. M. Menneneena.
XapakTepucTUKa XMMHUYECKOTO »dJeMEeHTa Mo ero mnosoxeHuto B Ilepmoamueckoirn cucreme J[. H.
Meunneneena.

3aKOHOMEPHOCTH HW3MEHEHUsl paauyca aTOMOB XUMHUUYECKHX JJIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB MO IPyHIaM U [EepUOIaM.

3nauenue llepuonnueckoro 3akoHa u Ilepuommyeckod cHUCTEMBl XUMUYECKHX 3JE€MEHTOB IS
pa3BuTHUs Hayku U npakTuku. /. 1. MenneneeB — yu€Hblil U TpaxaaHMH.

Xumuueckasi cBsi3b. KoBaneHTHast (MOJispHAsi M HEMOJAPHAs) CBS3b. DJIEKTPOOTPUIATEIHLHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb oxucneHus. OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. IIpouecchl okucineHus u
BOCCTaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIIN.

DKcIepUMEHTaIbHOE HM3y4YE€HUE BELIECTB U siBieHHH. M3yueHune oOpa3lioB BELIECTB METAJUIOB U
HEMETAJIJIOB, B3aUMOJICHICTBUE THAPOKCUAA LIMHKA C paCTBOPaMH KUCIOT U 1uenouei. [IpoBeaeHne onbIToB,
WUIIOCTPUPYIOIIUX  NPUMEPBI  OKHUCIINUTEIbHO-BOCCTAHOBUTENBHBIX  PEAaKUMM  (TOpeHHe, peakuuu
pa3oXKeHus, COeTMHEHNS).
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KpaTKOC CoacpiKaHue

BemecTBO u XUMHYECKadA

peaxkuusi

[Iepnognueckuit 3akoH. llepuogmyeckas cucremMa xumudeckux snemeHToB J[. M. Menneneesa.
CrpoeHue aTtoMoB. 3aKOHOMEPHOCTHM B M3MEHEHHHM CBOMCTB XHMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
NIEpUOJOB, KA, KaJIbIMS WM WX COCAMHEHHH B COOTBETCTBUHM C TIOJIOKEHUEM DIIEMEHTOB B
[Iepnoanueckoil cucremMe U CTPOEHUEM UX ATOMOB.

CrpoeHnue BemecTBa: BUABI XUMUYECKON CBSI3U. THIBI KPUCTAIMYECKUX PEIMIETOK, 3aBUCUMOCTh
CBOMCTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKN U BU/IA XUMHUYECKOW CBSI3H.

Knaccudukanus m HOMEHKIaTypa HEOPraHMYECKHX BELIECTB. XUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIMXCS K PA3JINYHBIM KJIACCAM HEOPraHWYECKUX COCIUHEHMM, T€HETUYECKas CBSA3b HEOPraHUIECKUX
BEILECTB.

Krnaccupukanuss XUMHUECKUX peakluil 10 pa3In4HbIM IpU3HaKaMm (MO0 YHUCIy M COCTaBY
YUYaCTBYIOIIMX B pEAaKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, IO H3MEHEHMIO CTENEHEeHl OKUCIeHMs
XUMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO Y4YacTUIO KaTalu3aropa). DK30- U 3HIOTEPMUYECKUE
peakuuu, TEPMOXUMUYECKUE YPABHEHHUS.

ITonsatue o ckopoctu xuMudeckoi peakuuu. [lonsarue 00 0OpaTUMbIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. IIoHATHE O TOMOreHHBIX M TETEpPOreHHbIX peakuusax. [lonarme o kartanmse. [lonstue o
XMMHMUYECKOM paBHOBECHH. DaKTOpBI, BIMAIOIIUE HA CKOPOCTh XHMHYECKOM pEaKLUU U IOJIOKEHUE
XMMHMYECKOTO PAaBHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTEIIbLHBIE peakuuu, JIEKTPOHHBIN OanaHc OKHUCJIMTEIBHO-
BOCCTaHOBUTENNbHON peakuuu. CocTaBleHHE YpaBHEHHH OKHMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX pPEaKUUi ¢
UCIIOJIb30BaHUEM METO/Ia IEKTPOHHOI0 OaaHca.

Teopust 2JIEKTPOIMTUYECKONW TUCCOLMALUU. DJIEKTPOIMTBI U HEIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHn3M IHUCCOLMAlMKA BEUIECTB C PA3JIMYHBIMU BHJAMH XUMHUYECKOW CBA3U. CTENEHb IUCCOLMALUU.
CunbHbIe U cllabble 3JEKTPOJIUTHI.

Peakiium noHHOro oOMeHa. YClOBUS MpOTEKaHWs peakUuid HMOHHOTO OOMeEHa, TOJIHBIE W
COKpAalllEHHBIE HOHHBIE YypaBHEHHUs peaknuil. CBONWCTBa KHUCIOT, OCHOBaHMM M COJIEl B CBETE




IPEJICTaBICHUN 00 3IEKTpOUTUYECKOW auccoumanuu. KauecTBeHHble peakiuu Ha HoHbL. lloHsATme o
TUAPOIIU3E COJIEH.

SKCHCpI/IMeHTaJH)HOG HN3Yy4YCHHEC BCHICCTB U SIBJIEHUH. 3HaKOMJIEHHE C MOACIIIMHU KPUCTAJNIMYCCKUX
PemETOK HEOPraHMYECKHX BEUIECTB — METANIOB M HEMETaIoB (rpaduTa M aiMasa), CJIOKHBIX BEIIECTB
(xnopuna Hatpus). VccrnegoBaHue 3aBUCUMOCTHM CKOPOCTHM XMMHYECKOM peakIUU OT BO3AEHCTBUS
pa3nuyHbIX (PAKTOPOB, UCCIEAOBAHHUE IEKTPONPOBOJIHOCTH PACTBOPOB BEILIECTB, MpoOliecca AUCCOLHALNU
KHCJIOT, IIeJoYedl M cojeil (BO3MOYKHO HCIIOJIb30BaHME BHUAEO MarepuaiioB). [IpoBeneHue ombITOB,
WUTFOCTPHUPYIONIUX TPU3HAKKA MPOTEKAHUSI PEAKIMi MOHHOrOo oOMeHa (0Opa3oBaHHE OCajKa, BbIJCTICHUE
raza, oOpa3oBaHWE BOJbI), OMBITOB, WJUTFOCTPHPYIOIINX TPHUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakluy pa3JoXKEHUs, COCIUHEHMs), pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C
IIOMOIIIBIO KAYECTBCHHBIX peaKHI/Iﬁ Ha noHEbI. Pemenue OKCIICPUMCHTAJIBHBIX 3a/1a4.

HeMmeTtanasl u ux COoeIMHECHUSA

OOmiass xapakTepucThka rajoreHoB. (OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CTpoeHre u (U3NIECKUEe CBOWCTBA MPOCTHIX BEMIECTB — FaJION€HOB. XUMHUUYECKHE CBOMCTBA HA
npuMepe xjiopa (B3aMMOJIEHCTBHE C METa/ulaMH, HeEMeTayulamH, Ienodamu). XisopoBojopon. ComsHas
KUCJIOTa, XMMHWYECKHE CBOMCTBA, MOJy4YEHHE, NMpUMEHEeHHe. JlelicTBMe Xjopa W XJIOpPOBOJAOpoJa Ha
OpraHu3M 4ejoBeka. BaxkHelne XJIO0puIabl U UX HAXOXKACHHUE B IPUPOJIE.

O6mras xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIS
creneHn okucieHus. CTpoeHHMe M (PU3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEpHI.
AnnoTponHbie MOIU(GUKALUK KUCIOPOJa U cepbl. XMMUYECKUe CBOMCTBa cepbl. CepoBOJOPO, CTPOCHUE,
¢dbusznueckue U XUMHYecKkue cBoMcTBA. OKCHUIBI Cepbl KaK MPEICTaBUTENU KUCIOTHBIX OKcUIoB. CepHas
KUCJIOTa, (QU3MYEeCKHe M XUMHUYECKHMEe CBOWcTBa (0OlIMe KakK NpelICTaBUTENd Kilacca KHCIOT U
cnenuduueckue). XUMUYECKHE pEaKIUu, JieXkKallie B OCHOBE IPOMBIIIJICHHOTO CHOco0a MOydeHus
cepHoil kuciaothel. IIpumeHenue cepHoil KucnoTel. COM CEpHOM KUCIOTHI, KAUYECTBEHHAs PEAKIUs Ha
cynbdar-uon. HaxoxaeHue cepbl U €€ COeAMHEHUH B MpHUpoJe. XUMUUYECKOE 3arpsi3HEHHE OKpYKarolei
Cpelbl COEAMHEHUSIMU cepbl (KHCIOTHBIE MO, 3arps3HEHHE BO3[yXa U BOJOEMOB), CHOCOOBI €ro
NpeI0TBPALECHUSI.

OO6mas xapaktepuctuka 31eMeHToB VA-Tpynmbl. OcoOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIC
CTETIEHH OKHCIIEHUS. A3OT, paclpoCTpaHEHHe B MpHUpojAe, (PHU3MYEeCKHe U XHMHUYECKHE CBOMCTBA.
KpyroBopoT azora B mpupojme. AMMHUAK, ero (usmyeckue M XUMUYECKHE CBOICTBa, MOITYy4YCHHE U
npumeHenrne. Conmu aMMOHHS, UX (U3NYECKHE W XUMHUYECKHE CBOWCTBA, MpuMeHeHue. KadecTBeHHas




peaknys Ha MOHBI aMMOHUS. A30THas KHCIOTa, €€ MoJydeHue, (pu3myuecKkrue W XMMHYECKHE CBOWMCTBA
(oOmme Kak TpEeACTaBUTENS Kiacca KUCIOT W cnenuduyeckue). Vcnonap3oBaHWE HUTPATOB M COJIEH
aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX yHO0OpeHHH. XWUMHYECKOe 3arps3HEHHE OKpYXKaromeld cpesl
COCMHEHUSIMH a30Ta (KHUCIOTHBIE MO, 3arps3HEHHE BO3JyXa, IMOYBBI U BOA0EMOB). Docdop,
ajuoTponubie Moaudukanuu docdopa, duzmdeckue u xumudeckue cpoictBa. Oxcun docdopa (V) u
dbochopHas kucnora, GU3MUECKHEe U XMMHUYECKHE CBOWMCTBA, mojydeHue. Mcmonb3oBanue ¢ocdaToB B
KauyecTBE MUHEPATHHBIX YI00pEeHUH.

O6mras xapakrepuctuka 3yeMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEpHbBIE
CTENEeHH OKHCIEHUs. YTIepo, aJuIOTPOIHbIe MOAU(UKAIINY, paCIPOCTPaHEHUE B IPUPOJE, PU3NYECKHE U
XUMUYecKne cBoiicTBa. Ancopouus. KpyroBoport yriepoaa B mpupose. OKCHABI yriepoaa, ux Guzndeckue
¥ XMMHYECKHE CBOWMCTBA, JCWCTBHE HA JKUBBIC OPTaHU3MBI, MOJIydeHUE M MPUMEHEHHE. JKOJOTHUSCKUE
nmpoOsieMbl, cBsi3aHHbIE ¢ okcuaom yriepona (IV), rumore3a rino0anpbHOrO MOTEIJICHUS KIMMAaTa,
MApHUKOBBINA AP GEKT. YTosbHast KUCIOTa U €€ COH, X (PU3NIECKHe U XHMHYECKHE CBOMCTBA, MOJTyICHUE
u npumeHenue. KauecTBeHHass peakuuss Ha KapOoHaT-woHBL. lcmonb3oBaHue kapOOHATOB B OBITY,
MEHIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauyanbHple MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUSAX yriepoaa (MeTaH,
9TaH, STWIEH, alleTUJIeH, ITaHOJ, INIMLIEPHUH, YKCycHas Kuciota). [IpuponHble HCTOYHUKHN YTIIE€BOAOPOIOB
(yromb, mTpupomHBIA Tra3, He(Th), NPOAYKTHl HUX TMepepaboTku (OEH3WH), WX poOJb B OBITY |
IpOMBINUIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, Oelkax, yriieBogax — U UX
POJIK B )KM3HU YeloBeka. MaTepuaabHOE €MHCTBO OPTAHUYECKUX U HEOPTraHMYECKUX COCIUHEHUI.

Kpemuuii, ero ¢usnueckue u XuMUYECKHE CBOMCTBa, MOJydeHHEe M IpumeHeHue. CoeauHeHus
KpemHus B mpupoe. Obuue npeacrapinenus o6 okcunae kpemuus (1V) u kpemuuesoit kucinote. CHIMKATHI,
UX HUCIOJIb30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BaxkHelIine cTpouTeNnbHBIE MaTepUalbl: KepaMHUKa,
CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpobieMbl 0e30macHOr0 HCIOJIb30BAHUS —CTPOUTEIBHBIX
MaTepuasoB B MOBCEAHEBHOMN KU3HHU.

DKCTIepUMEHTAIbHOE W3y4eHHE BEIIeCTB M siBIeHUN.  V3ydyeHune 0O0pa3lioB HEOPraHHMYECKUX
BEIIECTB, CBOWCTB COJISHOM KHUCIOTHL. [IpoBefeHHEe KauyeCTBEHHBIX pEaKIMid Ha XJIOPUI-HOHBI H
HAOMIOJICHHEe MPHU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpakamliue (QU3NYecKHe W XUMUYECKHEe CBONCTBA
TaJIOTEHOB U UX COSAMHEHUI (BO3MOKHO MCIOIB30BaHNe BUeoMaTepranon). O3HakoMiIeHHE ¢ oOpa3iamu
XJOpUA0B (rajmoreHugoB). O3HakomileHHME C oOpasnamMu cepbl M €€ COEIMHEHUSIMH (BO3MOKHO




UCIIOJIb30BaHMe BuaeoMarepuaioB). HaOmiomenue mporecca oOyrivBaHUA caxapa MO JCHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, U3yY€HHE XUMHUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOUM KHCIOTHI,
NPOBE/ICHNE KAayeCTBEHHOW peakuuud Ha cyab(paT-uoH W HAONIOJeHHE NpU3HaKa e€ MpPOTEKaHUs.
OsznakomiieHne C (U3MYECKMMU CBOMCTBaMM a3oTa, ¢Gocpopa W UX coeAWHEHHHA (BO3MOMKHO
WCIIOJIb30BAHME BHAEOMATEpUaNoB), oOpa3uaMu a30THBIX U (GochopHbIX yIOOpeHMi, NOIydeHHE,
cobupaHue, pacro3HaBaHUE W U3YYCHHE CBOMCTB aMMmHaka. [IpoBeneHne KaueCTBEHHBIX PEaKIMid Ha MOH
aMMOHMS U (pochaT-MOH U U3ydeHUE MPHU3HAKOB UX MPOTEKAHMs], B3aUMOJIECHCTBHE KOHLIEHTPUPOBAHHON
a30THOM KHCIOTBI € MeIbl0 (BO3MOXKHO HCIOJIb30BaHUE BUJeoMarepuaioB). HM3ydeHue wmopenen
KPUCTAJUTMYECKUX PemETOK anMaza, rpaduta, ¢ymiepena. O3HAKOMICHHE C MPOIECCOM aJcopOIruu
PacTBOPEHHBIX BELECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHUBOrasza, MoJIyd€HUE, COOUpaHHe,
pacrno3HaBaHue M U3y4eHHE CBOMCTB yriiekucioro rasza. [IpoBenenne kauecTBEHHbIX peakluii Ha KapOoHaT
U CWIMKAT-MOHBl M W3YyYEHUE NPU3HAKOB HUX MpoTekaHus. O3HAKOMIIEHHE C MPOAYKIUEH CHIMKATHON
MPOMBIIIIJIEHHOCTU. PelieHne sKkcrepUMeHTaNbHBIX 3a1ad Mo TeMe «Baxuelmne HemeTauibl U UX
COEJIMHEHUS.

MeTaajIbl 4 UX COeAMHEHHS

OO0mras xapakTepUCTUKAa XUMHUYECKUX 3JEMEHTOB — METAJUIOB Ha OCHOBAHMHM HMX TIOJIOKCHHS B
[Tepuonnueckoit cucreme xumudeckux anemeHToB [[. M. MengeneeBa u crpoeHus aroMoB. CTpoeHHe
MeTaJUIoB. MeTamnyeckas CBs3b U METAUTANYECKAs KPUCTAIIIMYECKAs! PEeIIETKA. DJIEKTPOXUMHUYECKUNA P
HarnpspkeHud MetaiuioB. du3nyeckne U XMMHYECKHE CBOMCTBA MeTaioB. OOIIMe CrocoObl MOTydYeHUs
MeTasuioB. [IoHITHE O KOPPO3UKM METAIIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT KOppo3uu. CrutaBsl (CTab,
YyTr'yH, TIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY M IPOMBIIIIIICHHOCTH.

[llenounble MeTawibl: mnoJiokeHue B Ilepuomnueckodt cucteMe XuMmudeckux siaeMeHtoB [ U.
MeHnpeneeBa, CTpo€HHE UX aTOMOB, HaXOXKJACHHE B mpupojae. PU3ndyeckue U XUMHUUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCHIbI U TUAPOKCUIBI HATpHs U Kaius. [IpuMeHeHne meI0YHbIX METAIIJIOB U
UX COCIUHEHNH.

[[lenoyHo3eMeNbHBIE METAJJIBI MarHuil W KadblUi: moJjiokeHue B Ilepuogumyeckoil cucreme
xumuyeckux snemeHToB 1. 1. MenneneeBa, ctpoeHue nx aTOMOB, HaxXoAeHue B npupoje. Guznueckue u
XMMHYECKHE CBOMCTBA MarHus U Kanbliusl. BakHeimue coennHeHus Kanblus (OKCUA, THIPOKCHII, COJIH).
XKécTroCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nosoxxenne B Ilepuoanueckoil cucreMe xumuueckux snemeHToB J[. M. Menneneesa,
CTpOEHHUE aTOMa, HaXOKeHHe B mpupoje. Puznueckue u XUMHUYECKHE CBOWCTBA aTFOMUHUS. AM]OTEpHbIE




CBOMCTBA OKCHJIAa U TUAPOKCHU/IA ATFOMUHUSL.

Kenezo: nonoxenue B llepmoamueckoin cucreme xumudeckux snemMeHtoB JI. M. MeHneneesa,
CTpOEHHE aToMa, HaxoXkAeHue B npupoje. Pusnyeckue U XUMHUYECKHE CBOMcTBa xeneza. OKcuupbl,
ruapokcuabl U conu xenesa (1) u sxenesa (I11), ux cocras, CBONCTBA U TIOJIyUCHHE.

DKCIepUMEHTAIbHOE M3y4eHUE BELecTB U siBJIeHMH. O3HakomileHHe ¢ oOpa3namMu MeETalJioB U
CIUIaBOB, MX (U3MYECKMMH CBoMcTBamMH. l3ydeHue pe3ynbTaToB KOPPO3UHM METAIOB (BO3MOXHO
WCIIOJIb30BAHUE BUJIEOMATEPHAIIOB), 0OCOOCHHOCTEN B3aMMOJICHCTBUSI OKCUJIA KAIBIUS M HATPHS C BOJOU
(BO3MOXXHO UCHOJIB30BaHUE BHjeoMmaTepuanoB). MccienoBaHue cBOMCTB KECTKOW BOJBI, Ipoliecca
TOpEeHUs XkKeje3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX peaklMil Ha MOHBI: MarHus, Kalblivs, aFOMUHUS, [IUHKA, *kene3a (II) u xxenesza (II1), meau
(IT). Habmromenne u omucaHWe MPOIECCOB OKPAITMBAHUS TJIAMEHU HWOHAMHM HATPHS, KU W KaIbIUs
(BO3MOXXHO HCHOJb30BaHUE BHUAeomaTepuaioB). MccnenoBanme am@poTepHBIX CBOWCTB THAPOKCHIA
QITIOMHUHUS U THAPOKCUAA IIMHKA. Perenne skcnepruMeHTalbHbIX 3aa4 1o TeMe «BaxHeimne MeTaisl 1
UX COCIMHEHHUS.

XuMHUSA U OKPYKaKIIas cpena

BemectBa u MaTepuanbl B MOBCEAHEBHON JKM3HM UeloBeka. be3onacHoe ncnoib30BaHuE BEIIECTB U
XMUMHUYECKUX peakuuii B ObITy. [IepBasi HOMOIIb MPH XUMUYECKHX 0KOTAaX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKarollel cpenpl (MpeneibHasi TOMyCTHMasi KOHIIEHTPAlHsl BELECTB,
nanee — [1/1K). Pois XuMum B perieHur 3KOJIOrMIeCKUX MTPOOIIeM.

DKCIepUMEHTAIbHOE M3YYEHHUE BELIECTB U siBIeHUN. M3yueHue oOpa3loB MaTepuasoB (CTEKIIO,
CIUIaBbl METAJIIOB, MIOJIMMEPHbBIEC MATEPUAIIBI).




I[lnannpyemMble pe3y/bTaThl OCBOECHHSI IPOrPaMMBbI 110 XMMHHU HA YPOBHE OCHOBHOTI0 00111er0 00pa3oBaHus

JIMYHOCTHBIE PE3YJIbTATHBI

JImaHOCTHEBIC PE3YJIbTaThl OCBOCHUA IMPOrpaMMbl OCHOBHOI'O O6HICFO 06p2130BaHI/I$I JOCTUTAKOTCA B XOIC o6yquI/m XUMHUHN B CAUHCTBC
qu6HOI\/II W BOCHHUTATEIBHOM ACATCIIBHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCI/IfICKI/IMH CONUOKYJIBbTYPHBIMH U NYXOBHO-HPAaBCTBCHHBIMU
HCHHOCTAMMU, IMPUHATHBIMU B O6IH€CTB€ npaBHWJIaMHM W HOpMaMHu TIOBCIACHUA U CHOCO6CTBYIOT mnmpogeccaM CaMOIIO3HaHHWsA, CaMOpPa3BUTUA U
COIMATM3AIIMN 00 YJarOIINXCA.

JImaHOCTHEIE PE3YJIbTAThI OTPAKAIOT TOTOBHOCTDH 06yqa}0m1/1xcsi PYKOBOACTBOBATHLCA CUCTEMOHN MO3UTHUBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ n
pacIIupeHue OmbITa ACSITEIIbBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) mnaTpHOTHYECKOTO BOCTIUTAHUSI:

IHEHHOCTHOI'O OTHOIICHHUA K OTCUCCTBCHHOMY KYJIBTYPHOMY, UCTOPUYCCKOMY W HAYYHOMY HACJICAWIO, IOHUMAHUS 3HAUYCHUSA XUMHAYECKOU
HayKH{ B )KH3HHU COBPEMEHHOTO 00IIEeCTBa, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOU MH(POPMAIIUEH O TIEPEIOBHIX JOCTHKEHUIX U OTKPHITUSIX MUPOBOM
¥ OTE€YECTBEHHOUM XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa 1 00IIECTBA;

2) rpa’KAaHCKOr0 BOCIIUTAHUS:

MIPEJICTaBJICHUS O COLMAIBHBIX HOPMaxX U MpaBUJIaX MEKINYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIETEHTHOCTH B
0OIIIECTBEHHO TOJIE3HOM, y4eOHOMCCIIENIOBATENLCKOM, TBOPUECKOW U IPYTrUX BHAAX JCSITEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM
NEeSITeNIbHOCTH TIPU BBITIOJIHEHUU YUEOHBIX, MO3HABATENbHBIX 33/1a4, BHIIOJHEHUH XUMUYECKHX 3KCIIEPUMEHTOB, CO3JaHUM yYEOHBIX MPOEKTOB,
CTpeMJICHHSI K B3aMMOINOHMMAHHUIO M B3aUMOIIOMOLIM B MpoIEcce ATOH yueOHOU AeqaTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHUE U
MOCTYIKM CBOUX TOBApUIIEH ¢ MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI MTOCIEACTBHUI MO CTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKUE MPECTABICHUS O BEIIECTBE U XUMHUYECKOM peaklnu, COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U
COCTABIISIOLIME OCHOBY JJIsl MOHUMAaHHMSI CYIIIHOCTH Hay4YHOU KapTUHBI MUpPA, MPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOM €PHOCTSIX Pa3BUTHUSI IPUPOIbI,
B3aMMOCBSI35X YEJIOBEKA C IPUPOIHOM cpeioi, O POIH XUMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAMpPABICHHBIE HA IOJYY€HHWE HOBBIX 3HAHHWHA MO XUMHUH, HEOOXOAUMBIE aJisi OOBSCHEHUS HaOJII0IaeMBbIX
MPOLIECCOB U SIBJICHUM, MO3HABAaTEIbHON, MH(GOPMAIMOHHON M YHMTATENbCKOW KYIbTYPHI, B TOM YHCJIE€ HABBIKOB CAMOCTOSTEIHHOW pabOThI C
y4eOHBIMU TEKCTAMU, CIIPABOYHOM TUTEPATypPOil, JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMU UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOY4YeHMIO W TO3HAHMIO, JII0003HATENBHOCTh, TOTOBHOCTH U CIOCOOHOCTH K C€aMOOOpPa30BaHHIO, MPOEKTHOW U
HCCIIEeIOBATENIbCKON AEITETbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHS OOyueHUS B AajbHEHIIEeM;

4) popmMupoBaHUSsI KYJIbTYPbI 310POBbSI:



OCO3HAHHME IEHHOCTH H3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIH 00pa3 JKH3HH, OCO3HAHHE
MOCIIICTBUI M HENPUATHE BPEIHBIX NPUBBIUCK (YIMOTPEONCHHS AJKOTOJs, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOJIIOJCHHUS MPaBUI
0€301MaCHOCTH IIPU OOPALICHNN C XUMUYECKUMH BEIIECTBAMH B OBITY M PeaIbHON KU3HU;

5) Tpy0BOTr0 BOCIUTAHHUSI:

MHTEpPEC K MPAKTUYECKOMY U3YUEHUIO MPOoQeccuil U TpyAa pa3iIMdHOIo poja, yBaKEHHUE K TPYLy U pe3ylibTaTaM TPYAOBOM AEATEeIbHOCTH, B
TOM 4YHCJIC Ha OCHOBC IMNMPUMCHCHHA NPCIMETHBIX 3HAHUHU TI0 XHUMHU, OCO3HAHHBIA BBI60p I/IHJII/IBI/II[yaJ'II)HOI\ﬁ TPACKTOPUHU ITPOAOJIZKCHHUA
o0pa3oBaHusl C Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEHIHOW
podeccnoHabHOM IeATENBHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHHI, FTOTOBHOCTD aJallTUPOBATHCS B MPO(ECcCHOHAIBHOM cpee;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

HKOJIOTUYECKH IeJIeCO00pa3Hoe OTHONICHHE K IPUPOIe KaK HCTOYHHKY )KH3HHU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS, TOHUMAaHUE IICHHOCTH
3I0pOBOT0 M 0€30MacHOro o0pasa >KM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PU3MYECKOMY M MCUXUYECKOMY 3/10POBBIO, OCO3HAHUE
[IEHHOCTH COOJIOICHUS] TIPaBUJI OE30TIACHOTO MOBENEHHs TIPU padOTe ¢ BEIIECTBAMH, a TAK)KE B CHUTYAIHSX, YIPOXKAIOMIMX 370POBBIO U KHU3HU
JTIOEH

CIOCOOHOCTH MPHUMEHATh 3HAHUSA, MOJy4aeMble NMPHU W3YYEHUHM XUMHUH, U PEIICHUS 3a/ad, CBSI3aHHBIX C OKpPYKaIoUled NpUpOIHON
CpefoH, Iy MOBBILIEHUST YPOBHS KOJOIMYECKOM KyIbTYpPbl, 0CO3HAHMS II100aJIbHOIO XapakTepa SKOJIOTHYECKUX MPOOIeM U IMyTed X perieHus
IIOCPEICTBOM METOJIOB XHMHUH, HKOJOIMYECKOTO MBIIIJICHHUS, YMEHHUS PYKOBOJACTBOBATbCA MM B IIO3HABATEIBHOW, KOMMYHUKAaTHUBHOW W
COIMAJIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbI

B cocrage MCTAIIPECAMETHBIX PE3YIbTAaTOB BBIACIAIOT 3HAYMMBIC IJIA (bopMI/IpOBaHI/IH MHPOBO33pCHUA O6H.[€H3y‘lHH€ IIOHATHUA (SaKOH,
TEOpHUsA, NPUHLOUII, TUIIOTE3a, (baKT, CUCTCMA, IIPOLECCC, SKCIICPUMCHT H ,I[pyFOC.), KOTOPBIC HCIIOJB3YIOTCA B €CTCCTBCHHO-HAYYHBIX y‘l€6HBIX
npeaMeTax M ITO3BOJIAKOT Ha OCHOBC 3HaHUH M3 3THX npecaIMCTOB (I)OpMI/IpOBaTL npeaAcTaBJICHUC O HGHOCTHOﬁ HaquOﬁ KapTUHC MHUpPa, U
YHUBCPCAJIbHBIC y‘IC6HHe HeﬁCTBHH (HOSH&B&TCJ’ILHHG, KOMMYHUKATUBHBIC, pGFYHHTI/IBHLIe), KOTOPBIC o0ecrneynBaroT (1)OpMI/Ip0BaHI/IC T'OTOBHOCTHU
K CaMOCTOATCIIBHOMY INNIAHUPOBAHHIO U OCYIIICCTBJICHUIO y‘Ie6H0ﬁ JACATCIIBHOCTH.

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble jJornueckue aeiicTBUA:

YMCHHA UCIIOJIB30BATh HpI/IéMH JIOTUYCCKOT'O MBIIUJICHHUA ITPU OCBOCHHUU 3HAHMI: PACKPBIBATH CMBICII XUMHUUCCKUX MMOHSITHI (BBI)IeJ'IHTB Hux
XapaKTCPHBIC IMMPU3HAKHU, YCTAHABJIIMBATH B3aMMOCBA3b C APYIrUMHU HOHHTI/IHMI/I), HCIIOJB30BaTh INMOHATHA IAJIA O0OBSICHEHHS OTACIIBHBIX (I)aKTOB )51



SIBJICHUM, BBIOUPATh OCHOBAHUS W KPUTEPHUH JUIS KIACCU(PUKAIUU XUMHYECKUX BEIIESCTB M XMMHUYCCKUX pPEaKIUW, YCTAHABJIUBATH MPUIHHHO -
CJICJICTBEHHBIC CBSI3M MEKIY OOBEKTaMU W3YYCHHUS, CTPOUTH JIOTUYCCKUE PACCYXICHHS (MHIyKTHBHBIC, JCIyKTHBHBIC, N0 aHAJOTHH), JCJIaTh
BBIBOJIBI M 3AKJTFOUCHUS;

YMEHHE TMPUMEHSATh B TIPOIECCe IMO3HAHUSA TMOHATHS (IIPEAMETHBIE W METANpeIMETHBIE), CHMBOJHMYECKHAE (3HAKOBBIC) MOJICIH,
UCIOJIb3yeMble B XHMHH, MPEOOpPa30OBHIBATh MIMPOKO MPUMEHSEMBbIE B XHMHUU MOJICIbHBIC TPEACTABICHUS — XAMHUYCCKUH 3HAK (CHMBOJI
JJIEMEHTa), XUMHYeckas (opMylia W ypaBHCHHE XHMHYECKOW PEaKIMu — IMPU PENICHHH Yy4eOHO-TIO3HABATEIBHBIX 33134, C Y46TOM 3THUX
MOJEIBHBIX TPEJICTABICHUN BBISBIATP W XapaKTePU30BATh CYIICCTBEHHBIC IPU3HAKA HM3y4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICJCTBECHHBIC CBS3W WM TPOTHBOPEYMS] B HM3y4aeMBIX IMpoIeccax u
SIBJIICHUSX.

Ba3oBble nccienoBareibcKkue 1edCTBUS:

YMEHHE WCII0JIh30BaTh IMOCTABJICHHBIC BOMPOCH B KAueCTBE WHCTPYMEHTA IO3HAHHS, a TaKKe B KauyeCTBE OCHOBHI JIIs (DOPMHUPOBAHHS
TUTIOTE3bI TI0 TPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYXJICHU;

MPHOOpETEHUE ONBITA 0 IUIAHUPOBAHUIO, OPraHU3aIllid M TPOBEACHHUIO YYEHUYECKHX 3KCIICPUMEHTOB, YMEHHE HAOII0JaTh 3a XOIOM
mporecca, CaMOCTOSITENIFHO MPOTHO3UPOBATh €ro pe3yiabTar, (GOopMyIHpOBaTh 0O0OONICHHUS W BBIBOJBI IO pe3yiabTaTaM MpPOBEAEHHOTO OIIBITA,
WCCIIEIOBAaHUS, COCTABIISITh OTYET O MPOACTaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

YMEHHE BBIOMpATh, aHATM3UPOBATh W WHTEPIPETHPOBATH MH(POPMAIMIO PA3IMYHBIX BHUIOB U (OPM MPEICTABICHHS, TOIY4aeMyIO W3
pa3HBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIPHAS JIMTEPATypa XUMHUYECKOTO COJIECPIKaHHMsI, CIPABOYHBIC MOCOOMs, pecypchl MHTEepHeTa), KPUTHYECKH
OIICHUBATh MMPOTHBOPECUUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHUE MPUMEHSATH Pa3IMYHbIE METOBI U 3aIPOCHI IPU MOUCKE U 0TOOpE MHPOPMAIIMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JIJIS
BBITIOJTHEHUST yYeOHBIX W TO3HABATEIbHBIX 3a/1a4 OMNPECIEHHOTO THUIA, MPHOOPETCHUE OMbITa B OOJACTH HCIIOJIB30BaHUS WH(POPMAIMOHHO -
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYJIbTYPO aKTUBHOTO HMCIIOJIL30BAHHS PA3JIMUHBIX TOUCKOBBIX CHCTEM, CAMOCTOSTEIIBHO BHIOUPATH
ONTUMANIbHYIO (HOpMY TpeacTaBicHUs MHOOPMAIMK U WLIIOCTPUPOBATh PElIacMbIC 3a/laud HECJIOKHBIMU CXEMaMH, AMAarpaMMaMHu, JPYTHMU
dhopmamu rpaduKy ¥ ©X KOMOMHAITUSAMU;

YMEHHUE WUCIOIb30BaTh W aHAIU3UPOBaTh B TMpollecce y4eOHOW | HCCIENOBATEIbCKON JEATEIBHOCTH HMHGOPMAIMIO O BIHMSHUA
MIPOMBIIIITIEHHOCTH, CETECKOTO X0341CTBA U TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHOM Cpebl.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:



1) ymenus 3amaBaTh BOMPOCHI (B XOj€ auaiora ¥ (WIH) JUCKYCCHH) IO CYIIECTBY OOCYXJaeMo# TeMmbl, (OPMYJIHPOBATH CBOU
MIPEII0KEHUSI OTHOCUTEILHO BBITIOJIHEHUS PEUI0KEHHOMN 3a1auu;

2) yMEHHs TPEICTABJIATH IOJYYCHHBIC PE3YJbTaThl MMO3HABATEILHON JEATCIBHOCTH B YCTHBIX W TNHUCHMEHHBIX TEKCTaX; JeNaTh
MIPE3EHTALIMIO PE3YJIbTATOB BBIMOJIHEHUS XUMHUYECKOTO JKCIepUMEHTa (J1abopaTOpHOrO OIbITa, JIabOpaTOpHOW padboThl IO
HCCIIEIOBAaHUIO CBOMCTB BEILIECTB, Y4€OHOTO MPOEKTA);

3) yMeHHs y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IMMO3HABATEIBHOW M MCCIIEIOBATEILCKOW JIESTEIBHOCTH MPU
pelIeHnur BO3HUKAIOIIMX TPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTIIACOBAHUS MO3UIUN (0OCYKIeHUsI, 0OMEH MHEHUSIMH,
«MO3TOBBIE€ HITYPMbI», KOOPAMHALIMS COBMECTHBIX JEUCTBUMN, ONPENIEICHNE KPUTEPUEB TI0 OLIEHKE KaueCTBa BBHIOJHEHHONU pabOThI
u Apyrue).

PeryasiTuBHble yHUBEpPCaIbHbIC YUeOHbIE 1eliCTBUA:

OBnaneHue yHUBEPCATBHBIMUA YUE€OHBIMH PETYIATUBHBIMHU JICUCTBUSMU BKJIIOYACT pa3BUTHE CaMOOPTaHU3AIMU, CAMOKOHTPOJIS,
CaMOKOPPEKIMH, B TOM YHUCIIE:

YMEHHE CaMOCTOSTEIBHO OIPEICNATh eI NEeATeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIJIATh, KOHTPOJIUPOBATH W TPH HEOOXOAMMOCTH
KOPPEKTUPOBATh CBOIO JCATENBHOCTh, BBIOMpaTh Hambonee d>(DPeKTUBHBIC CMOCOOBI pEIIeHHs YYEOHBIX M TI03HABATEIBHBIX 3ajad,
CaMOCTOSITEIIEHO COCTABIIATh WM KOPPEKTUPOBATH MPEUIOKEHHBINA alTOPUTM JCHCTBUI NPU BBHITIOJTHEHUH 3aJIaHUH C yIETOM MOJyYCHUST HOBBIX
3HaHUH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OICHUBATh COOTBETCTBHE IOJYYCHHOTO pe3yibTaTa 3asBIICHHOW IEIH, YyMEHHE
WCIIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, ITPEIaraéMbIe B YCIIOBUHU 3aaHUH.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHIO O0S3aTEIBHOIO COAEP)KAaHUS, YCTAHOBJIEHHOTO JaHHOM QenepanbHON paboueit
IIPOrpaMMOH, BBIAEISIOT: OCBOCHHBIE OOYJarOIIMMUCS Hay4yHbIE 3HAHMs, YMEHHUS M CIOCOObI JEHCTBMM, cneuuduyeckue A MpeAMETHON
oOnacti «XuMUs», BUIBl JESITEIbHOCTH MO MOJYYEHUIO HOBOI'O 3HAHHUS, €r0 MHTEPHpEeTalny, NpeoOpa3oBaHUI0 U IPUMEHEHUIO B Pa3IMUHBIX
y4EOHBIX M HOBBIX CUTYaIHSIX.

K xoHiy oOyueHust ¢ 8 knacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaTh C(HOPMHUPOBAHHOCTH Y OOY4YarOUIMXCS
YMEHUU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IIOHATHM: aTOM, MOJIEKYJa, XMMHYECKHUH DIEMEHT, IIPOCTOE BEILECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OAHOPOHAS W HEOJAHOPOIHAsI), BaJIECHTHOCTh, OTHOCUTEJIbHAS aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEILECTBA,



MOJIb, MOJISIDHAsE Macca, MaccoBas JOJII XMMHUYECKOTO DJIEMEHTa B COCAWHEHHH, MOJSPHBIA 00BEM, OKCHI, KUCIOTa, OCHOBAaHHUE, COJb,
AIIEKTPOOTPHUIIATEIBHOCTD, CTENEHb OKHUCICHHS, XHMHYECKas peakius, KIacCUPHUKAIMS pPEeaKIuil: peakuud COCAMHEHUS, PpPEeaKIuu
Pa3OKEHUs, PEaKkIMH 3aMEIICHUs, peakiud OOMEHa, 3K30- W JHIOTEPMUYECKHE PEaKIUH, TEeIUIOBOH S((EKT peakiuu, Sapo aToMa,
AJIEKTPOHHBIN CJIOM aToMa, aTOMHas opOuTalb, paAuyC aromMa, XUMUYECKasl CBSI3b, MOJIApHAsl U HENOJIIpHAsi KOBAJEHTHAs CBS3b, MOHHAS
CBSI3b, HOH, KATHOH, AaHWOH, PaCTBOP, MaccoBasi J10JIsl BelleCTBa (MPOLIEHTHAsI KOHLIEHTPAlKs) B PACTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX TOHSATUH M TMPUMEHSTh 3TH TMOHSATUS TNPU OINUCAHUU BELIECTB M HX
IIpEBpAIICHUN;

HCI0JIb30BAaTh XUMHUUYECKYIO CUMBOJIUKY JUIsl COCTaBICHUS (JOPMYJI BEIIECTB U yPaBHEHUIN XUMUYECKUX PEAKIIHIA;

OTIPEIeNATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COETUHEHUSX, CTENIEHb OKUCIIECHUS JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
MIPUHA/JIKHOCTh BEIIECTB K OMNPENENIEHHOMY KJIacCy COEAMHEHUN Mo (opmynaM, BHJ XMMHYECKON CBSI3M (KOBaJIEHTHAs W HWOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

packpbiBath cMbicn Ilepuonnueckoro 3akona [[. M. MenneneeBa: NeMOHCTpUPOBAaTh IMOHMMAaHHE NEPHUOJUYECKON 3aBHCHUMOCTH
CBOMCTB XMMHYECKHUX DJIEMEHTOB OT HMX mojoxeHus B Ilepuoanueckoil cucreme, 3aKOHOB COXpaHEHHS] MacChl BELIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHSI, 3aKOHA ABOTaIpo;

OMHCHIBATh U XapakTepus3oBaTh TabnuuHylo (opmy Ilepromuueckoil cHUCTEMBbl XUMHYECKHUX ODJIEMEHTOB: pa3inyarh IMOHSATHS
«riaBHasg noarpynna (A-rpynma)» u «modounas noarpynna (b-rpymnmna)y, Manbie u 00JbIINE TEPHUOIBI, COOTHOCUTH 0003HAUYCHHS, KOTOPBIE
uMmetrorcs B tabnuue «llepuonnyeckas cucrema xummudeckux snemeHToB . M. MenaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS
aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi sApa, 00IIee YUCIIO 3JIEKTPOHOB U paclpeeseHUe UX M0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATH XUMHUYECKHUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUUYECKHE PEeaKIMU (110 YUCIY U COCTaBY YYaCTBYIOIIMX
B PEaKIIMH BEIIECTB, 10 TEIJIOBOMY 3P (HEKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIAcCOB, MOATBEpXKAas OMHUCAaHUE MPUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHHS XUMHYECKHX
MIPEeBPALEHUI B PA3TUYHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTENBbHYIO MOJIEKYISPHYIO U MOJISIPHYIO MAacchl BEILIECTB, MACCOBYIO JIOJI0 XHUMUYECKOTO 3JIeMEHTa Mo (opmyre
COEJIMHEHUS], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHHUIO XMMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE ONEPAIMM MBICIUTENbHON JESITeIbHOCTH — aHAJW3 M CHHTE3, CpaBHEHHE, 00O0OIIeHHe, CHCTEMATU3aLUIO,
KJIacCU(UKAIUIO, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3€ — JJI M3y4EHUsS! CBOMCTB BEILECTB U XMUMUYECKUX PEaKIMH, eCTeCTBEHHO-
Hay4HbI€ METO/Ibl TO3HAHUS — HAOJI0IeHUE, U3MEPEHUE, MOAETHPOBAHNE, SKCIIEPUMEHT (peabHbI U MBICICHHbIN);



ClIeZIOBaTh NpaBUJIaM MOJB30BAHHUS XMMHYECKOW MOCYION M J1abopaTopHBIM 00OpYJOBAaHMEM, a TaKXKe MpaBUiIaM OOpaImeHus c
BCIICCTBAMU B COOTBCTCTBHU C HUHCTPYKLOUSAMH II0 BBIIIOJIHCHHUIO na60paT0prlx XUMHWYCCKHUX OIIBITOB IO IOJYYCHUIO H CO6I/IpaHI/IIO
ra3000pa3HbIX BEHIECTB (BOJIOPOIa M KHCIOPOAa), IPUTOTOBICHUIO PACTBOPOB C OINPENEIIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA,
IUTAHUPOBATh M TIPOBOJUTH XMMHYSCKHUE IKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB INEJIOYEH M KUCIOT C MOMOMIBIO WHIMKATOPOB
(nmakmyc, penondranenH, METUIOPAHXK U IPyTHUe).

K xoniy obydenust ¢ 9 Knacce npenMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS
YMEHUN:

pPacKpbhIBaTh CMBICT OCHOBHBIX XHMHYECKHX TMOHATHH: XMUMHUYECKHH JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHUOH, MPOCTOE
BEIIIECTBO, CJIOKHOE BEIIECTBO, BAaJEHTHOCTH, JJIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHCIICHHS, XUMUYECKas PEaKius, XUMUYECKas CBS3b,
TET10BOM A((HEKT peakiuu, MOIb, MOJIIPHBIN 00BEM, PACTBOP, IEKTPOUTHI, HEATEKTPOIUTHI, JIEKTPOTUTHIECKAS JUCCOIHAITUS, PEAKIIUN
MOHHOTO OOMEHa, KaTaJu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMBIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKIfy, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIICHHUE W BOCCTAHOBJICHHE, AJIOTPONUS, aM(POTEPHOCTh, XUMUUYECKasi CBsA3b (KOBaJICHTHAS,
WOHHAs, METaJUIMYecKas), KpPUCTAUTMYECKas pemeTka, KOpPpO3Ws METauIOB, CIIAaBbl, CKOPOCTh XHMHYECKOW pEaKIUuH, MPeaeTbHO
nonyctumas koHnueHTpamnus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHSATHM M TPUMEHSATh OTH MOHATHS NPU OMUCAHMM BEIIECTB U HUX
MpEBpAILCHU;

HCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY IS COCTaBJICHHs ()OPMYJI BEIIECTB M YPAaBHEHUN XMMUYECKUX PEaAKIIHi;

ONPEENIATh BAJIGHTHOCTh M CTENEHb OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB B COCIUHEHMSX PA3JIMYHOTO COCTaBa, NMPUHAIEHKHOCTD
BEILIECTB K OMPESIEHHOMY KJIacCy COCIMHEHHH 1Mo (opmyiaM, BUJ XUMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAs, METANIMYECKas) B
HEOPraHMYECKNX COCTUHEHUSAX, 3apsj] HOHA IO XUMHUYECKOW (opmyse, XapakTep cpeabl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COCJIMHEHUH, TUI KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich Ilepuwoanueckoro 3akona JI. WM. MenneneeBa M AEMOHCTPUPOBATH €ro IOHUMAaHUE: OMNUCHIBATH U
XapakTepu3oBaTh TabnuuHyo Gopmy lleproanueckoil cucTeMbl XUMUYECKHX DJIEMEHTOB: pa3inyaTh MOHATUSA «TJaBHas moArpymnmna (A-
rpymnmna)» u «mobounas noarpynmna (b-rpymma)», manble u OoJbIIMe NEPUOABI, COOTHOCHTH OOO3HAYEHHs, KOTOpPHIE HMEIOTCS B
MEePUOIUIECKON TaONIHUIlE, C YUCIOBBIMHU XapaKTEePUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apA]l sAapa, oOliee Ynucio
AIIEKTPOHOB M paclpesiefieHHe UX MO AIEKTPOHHBIM CJIOSM), OOBSACHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB AJIEMEHTOB U UX
COCIMHEHUH B IpeiesaX MaJlbIX EPUOA0B U IVIABHBIX MOATPYII C YIETOM CTPOSHHS X aTOMOB;

KIIACCU(UITMPOBATH XUMHUYECKHUE DJIEMEHTHI, HEOPraHNUECKHUEe BEIIeCTBA, XMMHUECKHUE Peaklnu (10 YHUCITY U COCTaBY y4acTBYIOIIHUX
B PEAKI[MU BEIIECTB, TI0 TEIUIOBOMY P EKTY, 10 U3MEHEHHUIO CTETICHEH OKUCIICHUS XUMHYECKUX dJIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CIEHU(PHUECKHE XUMUYECKHE CBOMCTBA MPOCTBIX M CIIOKHBIX BEHIECTB, IOATBEPKIAs
OTIHCAaHHUE TPUMEPAMHU MOJICKYIISIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

COCTaBJIATh YPABHEHUS NIEKTPOJIUTUYECKON TUCCOLMALMHU KUCIIOT, IIEJI0YEN U COJIEH, MOJIHbIE U COKPAILEHHBIC YPABHEHUS PEaKIUN
MOHHOTO 0OMEHa, ypaBHEHHUS PEAKIINH, TOATBEPKIAIONINX CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3JIMUHBIX KIIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIMHA TMOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajlaHCca ATHUX
peaKumii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH TMPOTEKAHWS XMMHUYECKHX IPEBpAIICHUN B
Pa3IMYHBIX YCIOBHSX;

BBIUUCIIATH OTHOCUTEIEHYIO MOJIEKYJSIPHYIO I MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIF0 XMMHUYECKOTO AJIeMeHTa 1o (opmyse
COCIMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOMUTEH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coOnrofaTh MpaBujia MOJb30BAHUS XMMUYECKOW MOCYyIOM M J1abopaTOpHBIM O0OPYAOBAaHMEM, a TakXke MpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMHU TIO BBIOJHEHHIO JTa0OPATOPHBIX XMUMHYECKHX OIBITOB IO TOJYYCHHIO W COOMPaHHIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTIIEKUCIIOTO Ta3a);

IIPOBOJIUTh PEAKLMH, MOJITBEPXKAAIOUINE KAueCTBEHHBIN COCTaB pa3jM4YHBIX BEIECTB: PAclO3HABATh OIBITHBIM IYTEM XJIOPHUI-,
OpoMun-, womua-, kapoOoHat-, Qocdar-, cumukar-, cynbdar-, THAPOKCHUI-UOHBI, KaTHOHbI aMMOHHS M HOHBI HM3yYE€HHBIX METAJIJIOB,
IPUCYTCTBYIOLIUE B BOJAHBIX PACTBOpPaX HEOPraHMYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE ONEPAIMM MBICIUTEIBHON JEATENbHOCTH — aHAJINW3 M CUHTE3, CpaBHEHHE, 000OIIEHHE, CHCTEMAaTHU3aLuIO,
BBISIBJICHUE MPUYMHHO-CIICACTBEHHBIX CBSI3€H — I M3y4eHMsI CBOMCTB BEILECTB M XUMHUYECKUX PEAKLU, €CTEeCTBEHHO-Hay4YHble METO/IbI
[I03HAHUA — HAOJIOAEHUE, U3MEPEHUE, MOIEITMPOBAHUE, SKCIIEPUMEHT (peaJIbHbIi U MBICJICHHBIH).



TemaTn4eckoe IJIAHUPOBaHUE

8 KIIACC
KoaunuyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
XuMusg — BakHas 00J1acTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 bubmmorexa TTOK
) p https://m.edsoo0.ru/7f41837c
EATEIHLHOCTH YeJI0BEKA
bu6moreka [IOK
1.2 BemecTtBa €CKHe pea 15 1
HIECTBE M XUMITHECKHIE pearitn https://m.edsoo0.ru/7f41837c
HToro mo pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
bu6moreka [IOK
2.1 Bosayx. Kucnopoa. ITo € 00 okcHa 6
AYX. RHCITOPOA T Kenax https://m.edsoo.ru/7f41837c
bu6moreka [IOK
2.2 Bonopoa.Ilo € 0 KHCJIOTaxX U CO 8
FOPOLHIOHATHE O KHCJOTAX 1 COIAX https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.3 Bopa. PactBopsl. [lousaTtre 00 ocHOBaHUAX 5 1
a p https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubnuoreka [JOK
2.4 . 11 1
COEUHEHNN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB JI. U. MenneneeBa. CTpoenne aToMOB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

3.1

[Tepuonnueckuii 3akoH u llepuoanueckas
CHCTeMa XMMHYeCKHX dneMeHToB . 1.
MenneneeBa. CtpoeHue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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

Xumunueckas cBI3b. OKUCIUTEILHO-

3.9 8 bubnuoreka [IOK
BOCCTAHOBUTEIIbHBIC PEAKLINU https://m.edsoo.ru/7f41837c
bubnuorexa [JOK
Hroro no pasaery 15 https://m.edsm])_.[ ru/7f41837c
Pe3epBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB 110 68

INPOI'PAMME



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

9 KJIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM

KoandecTBO 9acoB

DJIeKTpOHHbIe (LN (POBbIE)

KonTtpoJbHbie IIpakTHYeckue
n/m | mporpamMmel Bcero o0pa3oBaTeibHbIEe pecypchl
padoTsbI padoThI
Paznes 1. BemecTBo U XuMH4YecKne peakuuu
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 bubnuoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmbl. A3ot, hpochop u 7 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
WX COCMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.4 anemeHToB |VA-rpynmel. Yriepon u 8 1 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pasneny 25

Pa3gen 3. Merajliibl 1 UX COeTUHEHU S
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31 06 . 4 bubmuoreka [IOK
' HE CBONCTBA METAILIOB https://m.eds00.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxxneiime MeTaJUIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
HTtoro mo pazaeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
41 BeniecTBa u matepualbl B dKU3HU 3 bubmmoreka [{OK
' 4eJl0BeKa https://m.edsoo.ru/7f41a636
HToro mo pazneny 3
p 3 bu6moreka [IOK
€3epBHOC Bpemit https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME
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