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8 KUIACC

IlepBoHaya/ibHbIe XMMHYECKHE MOHIATHUSA

[Ipeamet xumuu. Posib XMMUM B )KU3HU YeIOBEKa. XUMUs B CUCTEME HayK. Tena u BelecTna.
®u3nyecKue CBOMCTBA BEIIECTB. ArperaTHOe COCTOAHUE BenlecTB. [loHsATHE 0 METOaX MO3HAHUA
B xumuH. YucTeie BemiecTBa 1 cMecu. CriocoObl pa3aeneHus: cMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE dTIeMeHThI. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocThie
U CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi popmyna. BalleHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemectB. OTHocutenbHass aTomHas Macca. OTHOCUTENbHAs MOJEKYJspHas Macca.
MaccoBas 10151 XUMHUECKOTO 3JIEMEHTA B COCIMHCHUU.

KonuuectBo BemiectBa. Monb. MonsipHast Macca. B3auMOCBsI3b KOJIMUECTBA, MACCHI U YKCTIA
CTPYKTYPHBIX €MHUIL BelecTBa. Pacuérel mo hopmynaM XUMHUYECKUX COCTUHEHHM.

®u3znueckue M XUMUYECKHE SBICHMS. XHMMHYECKash peakuus U e€ NpU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHYECKUE ypaBHeHUs. Kiaccudukanuss XUMHUECKUX pPeaKIril
(coenMHEHUs, Pa3NOKESHHS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW MOCYAOW, MpaBHIaMU PAaOOTHI B Ja0OpaTOpUU M MpPHUEMAMU
oOpareHusi ¢ J1abopaTOpHBIM O00OPYTOBAaHWEM, W3YYEHHE M OMUcaHue (U3HMYECKUX CBOWCTB
00pa3110B HEOPraHUYECKNX BelIeCcTB, HaOm0AeHNe (PrU3NUecKuX (IJIaBIeHHE BOCKA, TasHUE JIbJa,
pactupaHue caxapa B CTyIKe, KUIIEHHE M KOHJIEHCAIlMsI BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKaJIMBaHNE METHOW MPOBOJIOKH, B3aUMOJCHCTBHE Mella ¢ KUCIOTOM) SIBICHUHN, HaOII0IeHNE U
OTHMCaHUe MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3joKeHHue caxapa, B3auMOJICHCTBUE
CEpPHOHN KHCIOTHI C XJOpPUAOM Oapusi, pasznokeHue ruapokcuga menu (II) mpu HarpeBanuw,
B3aMMOJICHCTBUE Kene3a ¢ pacTBopoM coiu Menu (II), n3ydenne cmocoOOB pa3aeneHus: cMecei: ¢
MOMOIIbI0 MarHuTa, (UILTPOBAHKE, BHIAPUBAHUE, JUCTHIUIIN, XpoMaTorpadus, IpOBeACHIE
OYHMCTKH TIOBAPEHHOW COJIM, HAOJMIOJICHHE W OIHMCAaHWE pe3yJIbTAaTOB IIPOBEACHUS OTIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUSI MACChl, CO3/IaHUE MOJIENIE MOJIEKY (IIapOCTEPKHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kuciopog — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue xucinopoaa B npupoje, Gu3nyeckue U XMMUYECKUE CBOICTBa (peaklMu TOpEeHHs).
Oxcunel. [lpumenenue kucmopoma. CrocoObl TMOMy4eHHS KHUCIOpoJa B J1a0OpaTOpuu H
MpOMBIIUIEHHOCTH. KpyroBopoT kucimopona B mpupojae. O30H — ajutoTporHas Moaudukaims
KHCIIOPO/Ia.

TermoBoit 3ddexT XuMHUYecKol peakuuu, TEePMOXUMHUYECKHWE YpaBHEHUS, OJK30- U
SHAOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.



Bopopon — snement u pocroe BeecTBo. HaxoxkieHue Bogopo/ia B Mpupoae, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TIOTy4deHus. KUCIOTHI U COH.

Mosnsipablii 00BEM ra3oB. PacuéTel 10 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pacrBopurens. PactBopbl. HacelieHnelie u
HEHACBIIIEHHbIE pacTBOPBL. PacTBOpUMOCTSH BeliecTB B Bojie. MaccoBasi 10J1s BELIECTBA B PACTBOPE.
Xumnueckue coiicTBa BOJbl. OcHoBaHusA. Poiib pacTBOpOB B MPUPOJE U B JKU3HU YEIOBEKA.
KpyroBopot Boabl B mpupoie. 3arpsi3sHeHUue NpUpoAHbIX Bo. OXpaHa U OUYMCTKA PUPOIHBIX BO/I.

Knaccudukanus wHeopranudeckux coeaumnenuid. Oxcunpl. Knaccudukanus OKCHIOB:
cosieoOpasyrorire (OCHOBHBIC, KHCIOTHBIE, aMpOoTepHbIe) B HecosieoOpaszyromue. HomeHknarypa
OKCcHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydueHne OKCHaoB.

OcHoBanus. Kraccudukanus ocHOBaHUN: MIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBanuil. @u3MYECKHME M XHMUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHue
OCHOBaHUH.

Kucnorsl. Knaccudukanus kucnor. Homenkmarypa kucior. Ouszndeckne U XUMHUECKUE
cBoiicTBa kucior. Pan akrusnoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coneil. ®dusznueckue u Xumudeckue cpoictBa cojeil. [lomydenue
COJICH.

I'eneTnueckas CBS3b MEK/Y KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINPEENICHUE COJEP)KaHUs KHUCIIOpOAa B BO3AYXE, MOIy4YeHHE, coOupaHue,
pacro3HaBaHME€ M H3Y4YEHHE CBOWCTB KHCIOpPOJa, HAOMIOEHUE B3aWMOJCWUCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHUSI BOSHHUKHOBEHHS M IPEKpalleHHs] TopeHus (mokapa), 03HaKOMJICHHUE C
o0Opa3iaMu OKCHJIOB M OITMCAHHE UX CBOMCTB, MOIY4YeHHE, COOMpaHUe, pacliO3HABAHUE U U3YUYCHUE
CBOMCTB Bojopoja (ropenue), B3zaumojencTBue Bojopona c¢ oxkcuaoM menu (II) (Bo3moxkHO
UCIIOJIb30BaHNE BUEOMATEPHANIOB), HAOMIOJCHHE OOpaslloB BELIECTB KOJIMYECTBOM 1| MOIb,
UCCJIEIOBaHME OCOOEHHOCTEH pAacTBOPEHMsI BEIIECTB C  PA3JIMYHOM  pPacTBOPUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOW MAacCOBOM [J0JIEM PAaCTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBHE BOJBI C MeTa/UlaMU (HaTpUeM U KajbllieM) (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHHE OOpa3l0B HEOPTraHMYECKHX BEIIECTB PA3IUYHBIX KIIACCOB,
HAOJIOZICHUE W3MEHEHHUs OKPACKHM MHJUKATOPOB B PACTBOpPAX KHUCIOT MU IIEJIOYEH, M3YyUYCHHE
B3anMoeiicTBus okcuaa meau (II) ¢ pactBopom cepHOM KHCIOTHI, KUCIOT C METallJIaMH, peaKIIuii
HEUTpAIU3ALIUH, TOTYYEHHE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJJHOTO METAJIJIA IPYTUM U3
pacTBOopa COJM, PELIEHHWE OKCIEPUMEHTAIbHBIX 3a1ady 10 TeMe «BaxHenme Kiacchl
HEOPraHWYECKUX COCIUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux diaementos JI. M.
MenpeneeBa. CTpoenne aToMoB. XuMH4ecKas cBs3b. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE
peaxkuuu

[TepBble MOMBITKH KiIacCU(PUKAIIMN XUMHYECKUX dJIeMEHTOB. [IoHITHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (IIETIOYHBIC U MIEIIOYHO3EMEIbHBIC METaJIIbI, TaJOT€Hbl, HHEPTHBIC Ta3bl). JJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonuueckuii  3akoH. Ilepuonnueckass cucrema XMMUYECKMX  3JeMEHTOB /.
U. MenneneeBa. Koporkonepuoanas u anuHHonepuogHas (opwmbl Ilepuoamdeckoit cucteMbl
xumuueckux aneMeHtoB J[. W. Menpeneesa. Ilepuonbl u rpymnmbl. PU3HYECKUH  CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX siziep. M3oTonbl. DiekTpoHbl. CTpoeHue 3JIeKTPOHHBIX
obomouek artomoB mepBbIXx 20 xuMuueckux snaeMeHTOB Ilepmoamueckoit cuctembr [l
N. MenneneeBa. XapakTepuCTUKa XMMUYECKOT0 AJIEMEHTA I10 €ro MoJ0KeHUI0 B [lepuoanyeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajnyca aTOMOB XMMUYECKHX DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAaM U IEPUOIAM.

3nauenue [lepuonnueckoro 3akona u [lepuognueckoit cuCTeMbl XUMUYECKUX 3JIEMEHTOB JIJIs1
pa3BUTHS HayKu U npakTuku. [{. 1. MeHnneneeB — yd4€HbIN U TpakIaHUH.



XuMmuyeckas CBSI3b. KoBanenrnas (monsipHast u HENoJsipHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. loHHAs CBA3b.

Crenenb okucneHus. OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl okucaeHus u
BOCCTaHOBJIEHUSI. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3IloB BEIIECTB METAJUIOB U HEMETAIIJIOB, B3aUMOJICHCTBUE THIPOKCH A ITUHKA
C pacTBOpaMU KHUCJIOT M IIEJIOYEH, TNPOBEACHHE OIMBITOB, WJUIIOCTPUPYIOIINX HTPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIMM (rOpeHre, Peakiiui pa3ioKeHHs], COSTUHEHU).

Meosricnpeomemmnuwie ceasu

Peanuzanusi MeXnpeaMETHBIX CBA3€H NPU M3YUYEHUM XUMHUU B § KJIACCE OCYIIECTBIISETCS
yepe3 UCIOJb30BaHUE KaK OOIIKUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUMN, SIBJISIOIIUXCS
CHUCTEMHBIMU IS OTAEJBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE MMOHATHUS: HAYYHBIA (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIN3,
CUHTE3, KJIacCu(pUKANMs, TEPUOJANYHOCTh, HAOIIOJCHUE, OSKCICPUMEHT, MOJCIHPOBAHUE,
U3MEpEHHNEe, MOJIENb, SIBJICHHUE.

®dusnka: Marepus, aroMm, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUA, H3OTOIIHI,
pPaZOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUYECKUU 3apsl, BEIIECTBO, Telo, 00BEM, arperaroe
COCTOSTHUE BEIIECTBA, Ta3, (DM3MYECKHE BEIMYUHBI, CIUHUIIBI H3MEPEHHUS, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TIOPO/IbI, MOJIE3HbIE HCKOMIAEMBIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U xXumMmHuyecKasi peakuus

Ilepnonnueckuit  3akoH. Ilepuonmueckass cucremMa XMMHYECKMX  JJIEMEHTOB /I
U. MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB XUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, KalblUs M UX COECAUHEHHUN B COOTBETCTBUU C
MOJIO’KEHUEM 2JIEMEHTOB B [leproinuecko cucTeMe U CTPOCHUEM UX aTOMOB.

Ctpoenue BellecTBa: BHUIbI XUMHUYECKOW CBSI3M. THIBI KPUCTAIUTMUECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJIa XUMUYECKOU CBS3H.

Knaccudukanuss m HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBONCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUUYECKUX COCIMHEHUN, TEHETUYECKAs CBA3b
HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX PEAKIHMA MO pa3lNuyHbIM MpHU3HAKaM (M0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, IO TEIIOBOMY d(PPEKTY, 0 M3MEHEHUIO CTENIEHEH OKUCTICHUS
XUMHUYECKHX 3JIEMEHTOB, 10 00OPAaTUMOCTH, 110 YIaCTHIO KaTanu3aTopa). IK30- U SHAOTEPMUYECKUE
peaKuru, TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTie o ckopocTH XUMHYecKoW peakiuu. [loHsATHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHYECKHUX peakiusax. [IoHaTHe 0 rOMOTeHHBIX U reTepOoreHHbIX peakiusx. [loHsTue o katanuse.
[TonsaTHEe 0 XUMHUUYECKOM paBHOBECUU. DAKTOPBI, BIUAIOLIME HA CKOPOCTh XUMUUYECKON PEAKIIUU U
MOJI0KEHUE XUMHUYECKOTO PABHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBFHBIC  PEAKIMK, DSJIEKTPOHHBIM OallaHC OKUCIUTENhHO-
BOCCTAHOBUTENBbHOW peaknuu. CoCTaBIE€HHE YPAaBHEHHN OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Teopust >IEKTPOJUTHYECKON TUCCOIMALMU. DJIEKTPOJIUTHI U HEAIEKTPOJHUTHL. KaTHOHBI,
AHUOHBI. MeXaHu3M IMCCOLMAlUU BEUIECTB C PA3IMUYHBIMU BUJIAMUA XUMHUECKOU CBsA3U. CTeNeHb
nuccormanui. CHITbHBIE U CJTa0bIe SJIEKTPOJIHTHI.

Peaknyn moHHOTO OOMEHA. YCIOBHSI MPOTEKAHUS PEAKIMid MOHHOTO OOMEHa, TOJHBIC U
COKpaIlléHHbIE MOHHBIE YpaBHEHHUs peakuuii. CBOWCTBA KHUCJIOT, OCHOBAaHUW W COJIEH B CBETE
MPEJICTABICHUI 00 ANMEKTPOIUTHYECKOM nucconnanuu. KauecTBeHHBIC peakiiny Ha HOHBL. [ToHsTHE
O THJIPOJIU3E COJICH.



Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEJSAMM KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METaJUIOB U HEMETaJIOB (rpaduTa 1 anMasa), CJI0KHBIX BEIIECTB (XJI0pH1a HaTpusl ), UCCIEJOBAHNE
3aBHCUMOCTH CKOPOCTH XHMMHYECKOH peakIMd OT BO3JICHCTBHA pPa3IUYHBIX (PAKTOPOB,
UCCJICIOBAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IpOLEcCa JTUCCOLHALMU KUCIOT,
niesoued M cosie (BO3MOXKHO HCIIOJIb30BAaHUE BUAEO MATEPHUATIOB), IPOBEJIEHUE OIIBITOB,
WITIOCTPUPYIOIIMX MPU3HAKM HPOTEKAHUs peakuuil MOHHOro oOMeHa (oOpa3oBaHME OCalKa,
BBIJICJIEHUE Ta3za, 00pa30BaHUE BOJIbI), OMBITOB, HIUTIOCTPHPYIOUINX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pPEaKLUi (rOpeHHe, pPeaklUuu pPas3lIoKEHHs, COCIMHEHMs), PaclO3HaBaHUE
HEOPraHMYECKUX BEUIECTB C IIOMOIIBIO KA4ECTBEHHBIX pEaKUMi Ha MOHBI, pELICHUE
9KCHEPUMEHTAIbHbIX 3a7a4.

HemeTtauibl U UX COeTUHEHUS

OO0wrast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTEIIEHU
okucnenus. CTpoeHue M (QU3NYECKHUE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XUMHYECKHE
CBOWCTBA Ha HpUMepe XJopa (B3aUMOJEHCTBHE C MeTallaMM, HeMeTalslaMM, IIeJI04YaMH).
XmopoBogopoa. ComnsiHasi KUCIIOTa, XMMUYECKHUE CBOMCTBA, MOJIy4YeHue, npuMeHenue. Jleiictue
XJIOpa U XJIOPOBOAOPOAA Ha OpraHM3M ueloBeKa. BakHeiline XJIOpuabl U UX HAXOXJIEHUE B
IpUpOJIE.

OOmast xapaktepuctuka 37eMeHTOB VIA-rpynmnbel. OcoO€HHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIe cTeneHn OKucieHus. CTpoeHne W (U3NYECKHE CBOICTBA TNPOCTHIX BEIIECTB —
KHCJIOPO/ia U cepbl. AJUIOTPONHbIE MOAM(UKALINY KUCIOPOa U cepbl. XMMUYECKHUE CBOMCTBA CEpBI.
CepoBonopoi, cTpoeHue, (pu3ndeckre u XuMuIeckue cBOMCTBa. OKCHIIBI CEpPBI KaK MPEICTABUTEIH
KHUCIOTHBIX OKcuaoB. CepHasi KucioTa, (pU3MyYecKkMe M XUMHMYECKHe CBOMCTBa (oOImMe Kak
NpEeJCTaBUTEINsl Kacca KUCIOT W crenudpudeckne). XUMHYECKHE PEaKIUHU, JIS)KAIIHNe B OCHOBE
HIPOMBIIIJICHHOTO CIIOC00a IMOJydyeHHsl cepHOM kucnotTel. IIpumenenue cepHoit kucnotsl. Comu
CEpHOI KUCJIOThI, KaueCTBEHHAs peaklus Ha cynabdar-noH. Haxoxaenue cepsl u €€ COeJMHEHHH B
npupojie. XUMHUYECKOe 3arpsi3HEHHE OKpYXKarollled cpellbl COEAMHEHUSIMHU Ccepbl (KUCIOTHbIE
JTOK]TH, 3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro MPeJOTBPAIICHHUS.

OOmiast  xapakTepuCTHKa 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHsI aTOMOB,
XapaKTepHBIE CTENIEHU OKUCIIEHUS. A30T, pacCpOCTPaHEHHE B IPUPOE, PU3NUECKHE U XUMUYECKUE
cBoiictBa. KpyroBopor a3ora B mpupojge. AMMHaK, ero (u3nYeckue U XUMHUYECKHE CBOMCTBa,
noJjiyueHue u npumeHerne. Coam aMMOHUSL, UX PU3HUECKHe U XUMUYECKUE CBOMCTBA, IPUMEHEHHE.
KayecTBeHHass peakuusi Ha MOHBI aMMOHHUS. A30THas KHCIOTa, €€ MojdydyeHue, pu3ndeckue U
XUMHYECKHE CBOMcTBa (0OIIME Kak NpPEACTaBUTENs Kilacca KHUCIOT U CHelUu(pUYECKHe).
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHMS B KaUe€CTBE MUHEPAJIbHBIX YA0OpeHH. XuMuueckoe
3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl COEAMHEHUSAMU a30Ta (KUCIOTHBIE HOXAM, 3arpsi3HEHUe
BO3/yXa, MOUBbl U BOA0EMOB). Docdop, amnoTponHsie Mogudpukayuu docdopa, puzndeckue u
xummuueckue cBoiictBa. Oxcun docdopa (V) u gochopnas kuciora, Gpuznueckue U XUMHUYECKUE
CBO¥iCTBa, osyyeHue. Mcnonb3oBanue pocdaroB B kKaueCTBe MUHEPAIBbHBIX YAOOPEHHHA.

O6mass xapakrepuctuka 3i1eMeHTOB [VA-rpymnmbel. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHH OKHUCIEHHs. YTIEPOA, aJUIOTPONHbIE MOJU(PHUKAIMU, PACIPOCTpaHEHHE B
npupoje, GU3NIecKue U XuMHUYeCKne cBoicTBa. AncopOiusa. KpyroBopot yriepoaa B mpupoje.
Oxcunpl yriepoaa, uX (pU3MUECKUE U XUMHUYECKHE CBOWCTBA, JACUCTBUE HA KUBBIE OPTaHU3MBI,
NOJTyYeHHe U TPUMEHEHHE. DKOJOTMYecKue MpoOaeMbl, CBsi3aHHbIe ¢ okcuaom yriepoaa (1V),
TUIIO0Te3a I7100aIbHOT0 MOTEIUICHUs KIIMMaTa, TapHUKOBBIN 3¢ (ekT. YronbHas KUCIOoTa U €€ couly,
ux (pusnyeckre u XUMHUYECKUE CBOWCTBA, MOJyyeHHe U mpuMeHeHrne. KauecTBeHHas peakius Ha
KapOoHaT-uoHbl. Vcnonbp3oBaHue kKapOOHATOB B OBITY, MEAULIMHE, IIPOMBIIUIEHHOCTH U CEIIbCKOM
XO341CTBE.

[lepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSX YIiiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, ITAHOJI, TTIUIEPUH, YKCycHas kucioTa). [IpupoaHble HCTOUHUKH
YIIJI€BOAOPOAOB (Yroib, MIPUPOIHBIN Ta3, He(Th), MPOAYKTHI UX MepepaboTKu (OEH3UH), X POJIb B
OBITY M HPOMBIIUICHHOCTH. [loHATHE O OMOJOrMYecKM Ba)KHBIX BEIIECTBAaX: XKUpax, Oelkax,



YIJIEBOJAaX — M MX pOJM B JKU3HU YeloBeKa. MarepuaabHOE €IMHCTBO OPraHWYECKUX |
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero Qusuueckue M XUMHYECKHE CBOICTBa, MOJIy4YEeHHE U TMPUMEHEHHE.
Coenunaenus kpeMHus B ipupoe. Ooume npencrasienus 00 okcuae kpemuaus (IV) u kpeMHUEBOIA
kucnore. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B TPOMBIIIJICHHOCTH. BaskHel e CTpouTeNbHbIe
MaTepuaibl: KepaMuKa, CTEKJIO, LEeMeHT, OeToH, xene3o0etoH. IIpoGiembl GezomacHOro
UCIIO0JIb30BAaHUS CTPOUTENIBHBIX MATEPUAJIOB B TIOBCEJHEBHOMN KU3HH.

Xumuueckuii IKCnepumenm:

U3ydyeHue 00pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI, MPOBEACHUE
KAueCTBCHHBIX PEAKIM Ha XJIOPUA-HOHBI M HAOJIOJCHHE MPU3HAKOB MX IMPOTEKAHWS, OIBITHI,
oTpaxkarolue (U3NYECKUe U XHMMHUYECKHE CBOICTBA TajloOT€HOB U MX COCAMHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BHUICOMATEPHUATIOB), O3HAKOMIICHHE C O0pa3lamMu XJIOPHIOB (TaJIOTCHHIIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl M €€ COeIMHEHUSMU (BO3MOXKHO HCIOJb30BaHUE
BUJEOMATEpHaOB), HaOmrojeHue mporecca OOyrIMBaHWS — caxapa TOJ  JACHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3YYCHHE XUMHUYECKHX CBOMCTB pa30aBJIEHHOHN CEepHOM
KHCJIOTHI, MPOBEICHNE KAaYeCTBCHHOW pEaKIWW Ha Cyab(aT-uoH M HaOJIOJICHWE TpH3HaKa e
MPOTEKaHUs, O3HAKOMIIEHHE C (PU3MYECKMMH CBOWCTBaMHU a30Ta, (ocdopa M HX COCTUHEHHIA
(BO3MOYHO MCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (POCPOPHBIX yI0OpEHMI,
MoJlyueHue, coOupaHue, paclo3HaBaHWME W U3YyUYEHHE CBOWCTB aMMHUaKa, IPOBEICHHE
KaueCTBCHHBIX PEAKIUi HA MOH aMMOHWMS U (pochaT-uoH M U3ydeHHE NMPU3HAKOB UX MPOTCKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO MCIIOJIb30BAHHE
BUICOMATEPHAJIOB), U3YUCHNE MOJETICH KPUCTAJUIMIECKUX PEIIETOK anMasa, Tpadura, QyiiepeHa,
O03HAKOMJICHHE C MPOLIECCOM aACcOpOILMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM TPOTHBOTa3a, MOJIY4YCHHE, COOMpaHHWe, paclO3HABAaHHME M W3yYCHHE CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBeIeHIE KaueCTBEHHBIX peaklnii Ha KapOOHAT U CUIIMKAT-UOHBI U U3y4eHHUE
MPU3HAKOB HMX TMPOTEKAHUs, O3HAKOMIICHHE C TPOJYKIMEH CHIMKATHONW MPOMBIIIICHHOCTH,
pElIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelllne HeMeTaulbl U UX COCTUHEHUS.

MeTajibl M UX COeTUHEHUSI

OO01mas xapakTepuCTUKa XUMHUUECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAHHUH X TMOJIOKECHUS
B [lepmoanueckoin cucreme xmmuueckux siemeHToB JI. M. MeHneneeBa U CTPOEHHs aTOMOB.
Crpoenue wmetamioB. Metaminueckass CBSI3b M METAIUIMYECKas KPUCTAJUIMYECKash pelIETKa.
DNEKTPOXUMUYECKUNA PsiJl HAmpsDkeHUuM MeTauioB. DU3MYECKHe W XUMHUYECKHE CBOMCTBA
MeTansoB. O6mue crnocoObl monydeHus: MetamioB. [loHsATHE O KOPPO3UH METalIOB, OCHOBHBIE
CrocoObl 3amMThl UX OT Koppo3uu. CruaBbl (CTallb, YYTyH, AIOPATIOMUHUN, OpoH3a) M HX
MPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenoynbie mMeTauibl: monoxkeHue B [leproanueckoi cucTeMe XUMMUYECKUX SJIEMEHTOB /.
W. MengeneeBa, CTpo€HUE HUX aTOMOB, HaxOXAeHHE B mpupoje. Puznyecknue U XUMHYECKUE
cBoOMcCTBa (Ha TpuUMepe HaTpus W Kanus). OKCUIIBI M TUAPOKCUABI HATpHsS U Kanus. [I[pumeneHune
HIEJIOYHBIX METANIOB U UX COCIMHEHUM.

[IlenoyHoO3emMeNbHBIE METAIIIBI MATHUI M KaJbLWW: MMOJ0KeHUe B [lepuoaunyeckoil cucreme
xuMuyeckux sneMeHToB J[. WM. MenneneeBa, cTpoeHHE WX aTOMOB, HaXO0XJECHHUE B IMPHUPOJIE.
dusnyeckrie 1 XUMHUYECKHE CBOMCTBA MarHus W KalbIMd. BakHeline coeanHeHHsS KaJbIlHs
(oxcun, ruapokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomMuHuii: mnonoxenue B Ilepuonmueckoil cucteme XMMHMYECKHX dneMeHToB /.
W. MenpeneeBa, CTpoeHHE aTOMa, HaXOXAeHUE B mpupojae. Ousnyeckre 1 XMMUYECKHUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: nonoxenue B [lepnoanueckoii cucreme xumudeckux nemeHTos 1. 1. Mennaeneesa,
CTPOEHHUE aTOMa, HaX0XkAEHNE B Mpupoje. Pu3ndecKne U XUMUYECKHE CBOMCTBA kele3a. OKCUbl,
ruapokcuabl U comu xkenesa (II) u sxenesa (I11), ux cocras, cBoiicTBa U MoJIy4eHUE.

Xumuueckuii IKCnepumMeHm:

03HAKOMJICHHE ¢ 00pa3liaMu METAIIJIOB U CILIABOB, MX (PH3UYECKUMU CBOMCTBAMHU, U3YUCHHE
PE3YIBTATOB KOPPO3UU METAUIOB (BO3MOXKHO HMCTIOJIB30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEH



B3aMMOJICHCTBHUSl OKCHJA KalblMsl M HATpus C BOJOM (BO3MOXKHO  HCHOJb30BaHHE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJABI, IMpOIECCa TOPEHUs Kejne3a B
KHCII0po/ie (BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPHAIIOB), IPU3HAKOB MMPOTEKaHUs KaYeCTBEHHbBIX
peaklMii Ha MOHBI: MarHusi, KaJiblUs, aTlOMUHM, ITUHKA, xene3a (I1) u xenesa (III), meau (11),
HaOJI0/IEHUE U OMHUCAHKE MPOLIECCOB OKPAIIMBAaHUS TUIAMEHU MOHAMU HATpUs, KaJusl U KaJbIUs
(BO3MO’KHO MCIOJIH30BAHNE BHICOMATEPUAIIOB), UCCIIEIOBAaHHE aM(POTEPHBIX CBOWCTB THAPOKCHIA
QTIOMHUHMS M TUJIPOKCUJIA IIUHKA, PEIICHHE 3KCIIEPUMEHTANbHBIX 3a/Jad Mo Teme «BaxHeinmue
METaJIJIbl U UX COEIUHEHUS.

XuMHs 4 OKpPYsKAIas cpeaa

BemiectBa n Marepuanbsl B IIOBCEIHEBHOM KM3HU 4YelloBeKa. be3onacHoe MCIoab30BaHUE
BEIIECTB M XHUMHUYECKUX peakiuii B ObiTy. I[lepBas moMomip Hpu XMUMHYECKHUX OXKOrax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpY’Karolleh cpebl (IpeaenbHas TOMyCTHMasi KOHIIEHTpAIUs
BemiecTs, nanee — [1JIK). Poxb xumuu B penieHnu 9K0I0rndecKux mpooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3LoB MaTepHalIoB (CTEKIIO0, CIUIaBbl METAJIJIOB, [TOJINMEPHBIE MATEPUAIIbI).

Mescnpeomemmnuie ceazu

Peanuzanus MeXNnpeAMETHBIX CBA3E€H NMpU M3yYEHUH XUMHUU B 9 Kilacce OCYIIECTBIISETCS
yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUHN, SBIISIOIIUXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO01ure ecTecTBEeHHO-HAYYHbIE MMOHATHUS: HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIIN3,
CUHTE3, KiIaccupuKaluys, MNEpUOJAUYHOCTb, HAONIOJEHNUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBIICHNE, TAPHUKOBBIN 3()PeKT, TEXHOJIOT s, MaTepHAIIbI.

®duznka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIWJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJICKYJIA, JJEKTPUUYECKUWM  3apsij, MPOBOJHUKH, IOJYNPOBOJHUKH,
JTURJIEKTPUKH, (DOTOIIEMEHT, BELIECTBO, TENO, OOBEM, arperarHoe COCTOSIHHE BEIlecTBa, Tras,
pacTBOp, PACTBOPUMOCTh, KPUCTALIIMUECKas PeIETKA, CIUIaBbI, (PU3NUYECKUE BEIUYMHBI, €TUHHUIIBI
U3MEpEHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIaHEeThl, 3B€3/1b1, CoJHIIE.

buonorus: ¢otocunrtes, apixanue, Ouocdepa, 3KOCHUCTEMA, MHUHEpAIbHBIE YHOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

['eorpadus: armocepa, runpocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, TOJIE3HBIE UCKOMIAEMBbIE,
TOIINBO, BOJIHBIE PECYPCHI.

2. INTAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA YYEBHOI'O
HPEAMETA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS IPOrpPaMMbl OCHOBHOTO 0O0IEro o0pa3oBaHUA
JIOCTUTAIOTCS B X0/JI¢ 0OyYeHUs] XUMHUH B €IMHCTBE YU€OHOH M BOCIIUTATEIHLHON JEATEIbHOCTH B
COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU COLUOKYJIBTYPHBIMHA M JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, MPUHATBIMH B OOIIECTBE MpPaBUJIAMM M HOPMaMH TOBEIACHHUS U CIOCOOCTBYIOT
IpoLeccaM CaMOIO3HAHMsI, CAMOPA3BUTHSI U COIIMANTU3ALIUN O0YyYaOIUXCSL.

JIMYyHOCTHBIE pPE3ylbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMM W PACIIMPEHHE ONBITA JCATEIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTHU:

1) NaTPHOTHYECKOT0 BOCTUTAHUSI:

LIEHHOCTHOT'O OTHOILICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY U HAy4YHOMY
HACJIeINI0, TIOHUMAHUs 3HAYEHUS XUMMUYECKOW HAyKH B JKU3HU COBPEMEHHOIO OOILECTBa,
CHOCOOHOCTH BJAJIeTh JOCTOBEPHON HH(pOpManuell o MepeoBbIX JOCTHKEHUSX U OTKPBITUAX



MHUPOBOH U OT€YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpOICTBE MUpa
1 00IIECTBA;

2) rpaskIaHCKOro BOCIIMTAHUS:

IPEJCTaBICHUST O COLUAJIbHBIX HOPMax M MPaBWJIAX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Yy4eOHO-
WCCJICIOBATEIILCKOM, TBOPUECKOW M JIPYTHX BHUJAX JESITEIBHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOi
COBMECTHOHM J1€ATEIbHOCTH IPHU BBIOJHEHUU Y4E€OHBIX, [MO3HABATEIbHBIX 3a/lad, BHIMOJIHEHUU
XUMHUYECKHX YKCIIEPUMEHTOB, CO3/JaHUN y4EOHBIX IPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO 1
B3aMMOIIOMOIIH B IIPOIECCE ITON Y4EOHOM e TEIbHOCTH, TOTOBHOCTH OLIEHUBAThH CBOE MOBEJICHHE
Y [IOCTYIIKU CBOMX TOBApHILEH C MO3ULUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCIIEACTBUM MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHYECKUE  MPEACTaBICHUS O  BEHIECTBE U XUMHUYECKOM  pEeaKIluH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO DPa3BUTUS HAayKH U COCTaBISIOLIME OCHOBY MJIs
MOHUMAaHHUS CYIIHOCTH HAay4YHOM KapTHUHBI MHUpPA, MPEICTaBICHHsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI IPUPO/IbL, B3aUMOCBSI35X YEJIOBEKA C IPUPOJAHOM CPEIOif, O pOJIM XMMHH B IO3HAHUU ITUX
3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPaBIECHHbIE Ha IIOJIyYEHHWE HOBBIX 3HAHUU MO XHMMHH,
HeoOXoauMmble [Isi OOBSICHEHUS HAOIIOIaeMBIX IMPOLIECCOB U SBIEHUM, IO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpBl, B TOM YHCJI€ HABBIKOB CAMOCTOSITENIbHON paboThI €
yueOHBIMU TEKCTaMHU, CIIPABOYHOM IJIUTEPATypOH, JOCTYMHBIMH TEXHUYECKUMH CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHUIO M TMO3HAHHUIO, JI0O03HATENBbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camMo00pa30BaHUIO, MPOCKTHONW M HMCCIEI0BATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAINPABIEHHOCTU U YPOBHS 00y4YEeHHs B IajbHEHIIEeM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHE LICHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHU
Ha 3/I0pOBbIii 00pa3 JKW3HM, OCO3HAHUE MOCIEACTBUM U HENPUITHE BPEIHBIX IPUBBIUEK
(ynorpeOyieHUsI aJKOrojisi, HApPKOTUKOB, KypEHHUs), HEOOXOIUMOCTH COOIIOJEHUS TpaBUil
0€30MacHOCTH NP OOPALEHUHN ¢ XUMUYECKUMHU BELIECTBAMU B ObITY M pealbHOMN KU3HHU;

5) TpyaoBoro BocnuTaHus:

MHTEpPEC K MPAKTUYECKOMY M3Y4YEHMIO Ipodeccuil U TpyAa pa3indyHOIo poja, YBaKEHUE K
TPYLy U pe3yJibTaTaM TPYJI0BOM AESITEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HaHUM IO XMMHH, OCO3HAHHBIN BHIOOP MHIUBUAYATbHON TPAEKTOPUU IPOAOIKEHNS 00pa30BaHUs
C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTPeOHOCTEH, yCTIEIIHON MPOPECCUOHAIBHON IEATETLHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBAThCS B IPOPECCHOHATIBHON cpeie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHUECKH 11€J€CO000pa3HOe OTHOILIEHHE K NMPHPOJIe KaK MCTOYHMKY JKM3HU Ha 3emie,
OCHOBE €€ CyIIEeCTBOBaHHWS, MOHMMaHUE IIEHHOCTH 3J0pOBOro M Oe3omacHOro oOpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UYECKOMY U ICHUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE LIEHHOCTU COOJII0/IeHNs MTpaBuJl 0€30MaCHOI0O MOBEACHHS IpU paboTe ¢ BEUIeCTBaMHU, a
TaK)Ke B CUTYallUsX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HaHUS, [T0JIydaeMble IPU U3YUYEHUU XUMUH, JJIS pelleHus 3aad,
CBA3aHHBIX C OKpYXKAIOIIEW IPUPOAHON CpEeAOM, [ TOBBIIIEHHUS YPOBHS DKOJIOTHYECKOU
KYJIBbTYpPbI, OCO3HaHHS TJ100aJIBHOIO XapakTepa SKOJIOTMUECKHUX MpoOJIeM M MyTed UX peleHUs
MIOCPEACTBOM METOJOB XHMHUH, 3KOJOTUYECKOTO MBIIIJIEHHS, YMEHUS PYKOBOJCTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MmeranpeaMETHBIX pe3yabTaTOB BBIACHSAIOT 3HAUYMMBIE IS (POPMHUPOBAHUS
MHUPOBO33PEHUSI OOLICHAYyYHbIE MOHATHUSA (3aKOH, TEOpHsl, IPUHIMI, THIOTe3a, (akT, cUcTeMa,



MIPOLIECC, IKCIEPUMEHT U JIPYroe.), KOTOPhIE UCIONIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUU M3 ITHX MPEIMETOB ()OPMHUPOBATH MPEJICTABICHHE O
[EJIOCTHOW HAy4YHOW KapTHMHE MUpPA, M YHHBEpcalbHble y4ueOHble IeHCTBHUS (IIO3HABATENIbHBIC,
KOMMYHHKATHBHBIC, PETYJISATHUBHBIC), KOTOpbIE OOeCmeuyuBaroT (OPMHUPOBAHHE T'OTOBHOCTH K
CaMOCTOSITEIbHOMY  IUIAHUPOBAHHUIO M OCYILECTBICHHIO  y4eOHOW  J1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe eliCTBHS

ba3oBble Jlornyeckue AecTBUSA:

YMEHUS UCII0JIb30BATh PUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPU OCBOCHUH 3HAHUI: paCKpPbIBAaTh
CMBICJI XUMUYECKHUX MOHATUH (BBIIETATh UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH B3aUMOCBSI3b
C JPYT'MMHU MOHATUSAMH), UCTIOJIB30BATh MOHATHS Il OOBSICHEHUSI OTJCIbHBIX (PAKTOB U SBIICHUH,
BBIOMpATh OCHOBAaHUS M KPUTCPUU ISl KIACCH(PUKAIMU XUMHYECKHX BEIIECTB U XUMHUYECKUX
peakiuii, yCTaHaBIMBaTh TPUUYUHHO-CJICICTBEHHBIE CBA3M MEXAY O0BbEKTaMHU U3y4EHUS, CTPOUTh
JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, NEAYKTHBHBIC, 1O aHAJIOTWHU), JEJaTh BBIBOJABI W
3AKITHOYCHUS;

yMEHUE TPUMEHSATHh B MPOIECCE MO3HAHUSA TMOHATUSA (NIPEAMETHBIE U METANpPEAMETHBIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJIETH, HCIONb3yeMble B XHMHH, MPEOOpPa3OBHIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC MPEJCTABICHNUS — XUMHUYECKUU 3HAK (CHMMBOJI DJIEMEHTA),
XuMHYeckass ¢opMyla W ypaBHEHHE XUMHUYECKOHW peakIud — TNpU pelIeHUd YydeOHO-
MO3HABATEJIbHBIX 33J1a4, C YIETOM dTUX MOJIEIBHBIX MPEACTABICHUI BBISIBIISATH U XapaKTepU30BaTh
CYIIECTBEHHBIE MMPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKHUX PEaKIUH,
BBISIBJIATH OOIITHE 3aKOHOMEPHOCTH, TPUYUHHO-CJICICTBEHHBIE CBS3H U MPOTHUBOPEUUS B U3YUaEMbIX
MPOLIECCAX U SIBJICHUSIX.

Ba3oBble nccienoBareibckne 1eiCTBUSA:

YMEHHUE UCIO0JIb30BaTh NIOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA [TO3HAHMUSI, a TAKIKE
B Ka4eCTBE OCHOBHI i1 (POPMUPOBAHUS TUIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX
CYXKJICHUI;

npuoOpeTeHne OmbITa MO0 IUIAHWPOBAHUIO, OPraHW3allid W TPOBEIACHUIO YYEHUUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAO0/IaTh 32 XOJIOM MPOIlecca, CaMOCTOSTENIbHO TPOTHO3UPOBATh €T0
pe3ynbratr, (GopMynupoBaTh OO0OOIIEHHS M BBIBOABI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
MCCJIETOBAHMSI, COCTABIISATh OTUET O MPOJeNaHHOMi padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHE BBIOMpPATh, aHATU3UPOBATh U HHTEPIIPETUPOBATH HMHPOPMAIINIO Pa3TUYHBIX BUIOB U
dbopM TpencTaBICHUs, MOTYyYaeMyl0 M3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJSipHAs JUTEparypa
XUMHYECKOTO COJIepKaHUs, CIIPaBOYHbIE MOCOOUs, pecypchl MIHTepHeTa), KpUTUYECKH OI[CHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO MH(POPMAIIUIO;

YMEHHE MPUMEHATh Pa3IUYHbIe METOJIbI M 3aIPOCHl MPH MOUCKE U 0TOOpe nHpopmManuu u
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX JJIS BBHITTOJIHCHUS YICOHBIX M IMO3HABATEIBHBIX 3a]1a4
ompeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOIACTH WCMOJIB30BaHUS WH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJQJCHUE KYJIbTYpPOH aKTHBHOTO HMCIOJB30BaHUS PA3THIHBIX
MOWCKOBBIX CHUCTEM, CaMOCTOATEIBHO BBIOMpATh ONTUMAIBHYIO (OPMY TPEICTABICHHUS
nH(pOpMaNMM ¥ WLIIOCTPUPOBATh peIIaeMble 3aJadd HECJIOKHBIMH CXEMaMH, JuarpaMMmamu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME HCMOJIb30BaTh W aHAJU3UPOBATh B IMpolecce y4eOHOW M HCCIeA0BaTEIbCKOM
JEeSTEIbHOCTH MH()OPMAIIMIO O BIUSHUH MPOMBIIIIEHHOCTH, CELCKOTO X03sCTBAa U TPaHCIOpTa
Ha COCTOSIHME OKPYKarollel MpUpoaHON CPebl.

KoMMmyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbI€ e CTBHUS:

YMEHHUS 33]1aBaTh BOIPOCHI (B XO/€ aAuaiora u (WiH) JUCKYCCUH) 1O CYIIECTBY 00CyK1aeMOi
TeMBI, (HOPMYITHPOBATH CBOU MPETIOKEHHUS OTHOCUTEIHHO BHITIOTHEHHSI MPEITIOKEHHOM 3a/1a4u;

YMEHUS TIPE/ICTABIATh TIOJTYYCHHBIC PE3YIIbTaThl TTO3HABATEIILHOW ACATEIBHOCTH B YCTHBIX U
IINCHbMCHHBIX TCKCTax, JcjaaTb MMPE3CHTANIO pPE3yIbTaTOB BBITIOJIHCHU L XUMHYECKOT'O



JKCTIEpUMEHTa (J1a00paTOPHOTO OMBITA, JabOpaTOpHOH pPAOOTHI IO MCCIEIOBAHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI Yy4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IO3HABATEIBHON W
UCCIIEIOBATEIbCKON IEATENFHOCTH MIPU PEIICHIH BOSHUKAIOIIUX MTPOOJIEM Ha OCHOBE yu&€Ta 00IunX
MHTEPECOB W COTJIACOBAHMS IMO3UIHMH (00CYKIACHUsI, OOMEH MHEHHUSMHU, «MO3TOBBIC IITYPMBIY,
KOOPJIMHAIIHSI COBMECTHBIX JICHCTBUH, OTpeie/IeHUE KPUTEPUEB 110 OIIEHKE Ka4eCTBA BBITTOJITHEHHOM
paboTHI U IpyTHE).

PeryasiTuBHbIe yHHBepPcaJbHbIE y4eOHbIE 1eiiCTBHS:

YMEHHUE CaMOCTOSITEILHO OMpPEACNATh LEIN JEATEIbHOCTH, MJIAHUPOBATh, OCYILIECTBIATD,
KOHTPOJIMPOBATh W MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOKO JEATEIBHOCTb, BHIOUPAThH
Haubosee 3 PEeKTUBHBIC CIIOCOOBI pelIeHHs y4eOHBIX U TT03HABATEILHBIX 33/1a4, CAMOCTOSTEIHHO
COCTaBJISITh WM KOPPEKTUPOBATH MPEITI0KEHHBINA aIrOpUTM JICHCTBUI IIPU BBHITOJTHEHUHU 3a/1aHUN
C y‘-IéTOM IMOJIYYCHH S HOBBIX 3HaAHUHU 06 HN3y4aCMbIX 00BeKTaX — BCIICCTBAX U PCAKIUAX, OCHHUBATDH
COOTBETCTBUE TIONYYEHHOTO pe3yibTaTa 3asBICHHON II€JId, YMEHHME HCIIOJNb30BaTh W
AHAJIM3UPOBATbE KOHTCKCTLI, IPCJ1aracMbIC B YCJIOBUU 3a11aH1/1ﬁ.

INPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pE3yIbTaTOB IO OCBOEHHUIO O00S3aTEIBHOTO COJAEPIKAHUSA,
YCTaHOBJICHHOTO JAaHHOW (QelepalibHONH paboyeil mporpamMMmoi, BBIICISIOT: OCBOCHHBIC
00y4aroIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUH, crieliupruuecKue sl IpeaMeTHON
obsactu «XUMHUsI», BUABI JCITEIBHOCTA 1O TOJYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIIpPETAIuH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K koniy oOyueHus B 8 KJjiacce rpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSI YMEHUI:
pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX TMOHSTHIA: aTOM, MOJEKYyJa, XUMUYECKUN HIIEMEHT,
IIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOJIHAs), BAaJICHTHOCTD,
OTHOCHUTEIIbHAsI aTOMHAs U MOJIEKYJsipHasi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAsl Macca,
MaccoBasi J0Js XUMHYECKOIO 3JEMEHTa B COEAMHEHWH, MOJISIPHBIM 00BEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJb, OJIEKTPOOTPUIIATEIHHOCTh, CTENEHb OKUCICHHS, XUMHUYecKas peaKIus,
KJIacCU(UKALMs PEaKIM: peakUu COEIMHEHUS, peaklUU pa3sIoKEHUs, peaklUHd 3aMelIeHMUs,
peakiuu oOMeHa, 9K30- U SHIOTEPMHUECKHE PEaKIuu, TerioBoi d(h(deKT peakuuu, Sapo aToMma,
AIIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOMTalb, PaJUyC aromMa, XMMHYECKasl CBS3b, MOJISIpHAs U
HENoJISIpHasi KOBaJIEHTHAsl CBsI3b, MOHHAsI CBS3b, MOH, KATHOH, aHWOH, PACTBOP, MaccoBas JIOJIA
BelecTBa (MMPOILICHTHAs KOHIIEHTpAIlUs) B PaCTBOPE;
WJLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSATUN M MPUMEHSTh 3TU MOHSATUS TIPU
OTIMCAaHUH BEIIECTB U WX MPEBPAICHUI;
UCIIONIb30BaTh XWMHUYECKYID CHMBOJIMKY JJIi COCTaBlIeHHS (OpPMYT BEIIECTB M YpaBHEHHIA
XUMUYECKHUX PEaKIN;
OTpPEENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, CTETCHb OKUCICHUS
AJIEMEHTOB B OMHApHBIX COEIWHEHUSX, MPUHAMIEKHOCTh BEUIECTB K OMNPENEIEHHOMY KIIACCy
coenuHeHUH 1Mo Gopmyrnam, BUI XUMUYECKON CBS3H (KOBAJICHTHAS M MOHHAS) B HEOPTaHUYECKUX
COCTMHCHUSIX;
packpbiBaTh cMbica [lepuonnueckoro 3akona J[. . MenneneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
MEePUOIUYECKON 3aBUCHMOCTH CBOMCTB XHWMHUYECKHX DJJEMEHTOB OT WX IIOJOKEHUS B
[lepuonnueckoi cucreMe, 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, TOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJipo;
OMHCHIBATh M XapakTepu3oBaTh Tabmumunyro Qopmy I[leproanyeckoil CHUCTEMBI XUMHUYECKUX
3JIEMEHTOB: pa3auyaTh MOHITHS «JIaBHas noArpynma (A-rpymnma)» u «mobdounas noarpymnmna (b-
TPYIIa)», Majble U OOJBIINE MMEPUObI, COOTHOCUTH 0003HAYCHUS, KOTOPhIE UMEIOTCS B TaOJIHUIIE
«llepuogmueckas cucrema xumuueckux odnemMeHtoB J[. WM. MenneneeBa» € 4YHMCIOBBIMHU



XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U 3apsA] Apa, o0l1ee Ynuciio
AJIEKTPOHOB U PACIIPEAEICHUE UX T10 AIEKTPOHHBIM CIIOSIM);

KJIaccu(pUIUPOBATh XUMHUECKUE JIEMEHThI, HEOPIraHUYECKHE BELIECTBA, XUMUUYECKHE peaKiH (110
YHCITY M COCTABY YYaCTBYIOIIUX B PEAKLIUH BEIIECTB, 0 TEIIIOBOMY 3(PPEKTy);

XapakTepu3oBaTh (ONUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IM4YHBIX KJIACCOB,
MOJTBEP>K/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOLUX XMMHUECKHUX
peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT UX KaUECTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKAaHNs XMMUUYECKUX MPEBPAILECHUI B Pa3JINYHbIX YCIOBUSX;

BBIUNCIISATH OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHUYECKOIO 3JeMEHTa 10 (opMyse COEIUHEHMs, MACCOBYIO JIOJIIO BEIEeCTBAa B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU peakIvi;

IIPUMEHATH OCHOBHBIEC OIEPALIMHA MBICIUTEIBHONU IEATEIbHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
00o001IeHne, CUCTEeMaTH3AIHIO, KiacCU(UKAIINIO, BHISIBICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3EH —
JUISI U3YYEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEaKLUi, ECTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUS
— Ha0JI0IeHNe, U3MEpEHHe, MOJICIIMPOBAHIE, SKCTIEPUMEHT (pealibHbII i MBICJICHHBIH);

CJIeZIOBaTh IMpaBUJIaM IOJIb30BaHMsS XMMUYECKOH MOCYA0H M J1abopaTOpHBIM O0OpYAOBaHUEM, a
TaK)Ke IpaBuiiaM 0oOpallleHusl ¢ BEUIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMH 10 BBIIOJIHEHHIO
7a00paTOPHBIX XHMMHYECKUX OIBITOB IO MOJIYYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEILECTB
(Booposila M KHUCIOpOJa), INPUTOTOBIEHHUIO PAaCTBOPOB C OIpPENeIEHHOW MaccoBOM mosei
pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U IPOBOJUTH XUMHUYECKHE DKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO HHAMKATOPOB (JIAKMYC,
dbeHondranenn, METHIOPAHK U IPYTHE).

K koHiy oOydyeHus B9 Kiacce peIMETHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSI YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX OHATUI: XUMUYECKHH DJIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHUOH, aHHOH, IIPOCTOE BELIECTBO, CI0XKHOE BEILIECTBO, BAJIEHTHOCTD, JIEKTPOOTPULIATEILHOCTD,
CTETEeHb OKHCIICHUS, XMMUYECKasl peaklins, XUMUUecKas CBs3b, TEIIOBOM 3(peKT peakiyu, MoJb,
MOJIIpHBIA 00BEM, PACTBOP, AJIEKTPOJIUTHI, HEANEKTPOJIUTHI, IEKTPOIUTHYECKAsT AUCCOIMALIMS,
peaKIMU MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBEcHE, 00OpaTUMble U HEOOpaTHMBbIE
peaKkLry, OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEaKLIUU, OKHCIUTEIb, BOCCTAHOBUTEIb, OKUCIICHNE
U BOCCTaHOBJIEHHE, aJUIOTPOIUs, aM(OTEPHOCTb, XMMHYECKas CBA3b (KOBAJIEHTHAs, HOHHasd,
MeTaJlJINYecKas), KpUCTauInyecKas perérka, Koppo3usi METalIoB, CIUIaBbl, CKOPOCTh XUMUYECKOM
peakuuu, npeaenpHo nomyctumas koHuenrpanus [1/IK Bemectsa;
WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN M MPUMEHSTh 3TU MOHATUS TpU
ONMCAHNU BEUIECTB U UX NPEBPALLEHUI;
UCIIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJICHHUS (QOpPMYJ BEIIECTB M YpaBHEHMM
XUMHUUYECKHUX PEAKIIMIA;
ONpEAeNATh BAJEHTHOCTh U CTENEHb OKUCICHUS XHUMUYECKUX DJIEMEHTOB B COEIUMHEHUSX
pPa3IMYHOTO COCTaBa, NPUHAMIEKHOCTh BEIIECTB K OMNPEICIEHHOMY KJIAcCy COEIUHEHHWH 110
dbopMynaM, BUJ XUMUYECKON CBSA3M (KOBaJIEHTHAs, MOHHASI, METAJUINYECKasi) B HEOPraHMUECKUX
COEIMHEHUSX, 3aps]l MOHA MO0 XMUMHUYECKOH (opmylie, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCAMHEHUMN, TUIl KPUCTAINTNYECKON PEeIETKY KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmblcan llepuoanueckoro 3akona J[. M. MenneneeBa M JI€MOHCTPUPOBATh €r0
MOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TabnmuuHyio (opmy Ileprognueckoit cucTeMbl
XUMHUYECKHX AJIEMEHTOB: Pa3MyaTh MOHATHS «TJIaBHas moArpynmna (A-rpymma)» U «mmoOouHas
noarpynna (b-rpynmna)», manble ¥ Oonbline NEPUOABI, COOTHOCUTH O0O3HAUYEHHMS, KOTOpHIE
UMEIOTCS B MEPUOJNYECKON TabiuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHYECKHX HJIEMEHTOB (COCTaB U 3aps] spa, o0I1ee YUCII0 JIEKTPOHOB U paclpeesIeHUe UX 10
AIIEKTPOHHBIM CIIOSIM), OOBACHITH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB JIEMEHTOB M UX
COEJMHEHUH B IIpejiesiaXx MaJlbIX IEpPUOI0B U TJIaBHBIX MOJATPYII C YUETOM CTPOEHUS X aTOMOB;



KJIaccu(pUIUPOBATh XUMHUECKHUE JIEMEHThI, HEOPIAHNYECKHE BELIECTBA, XMMUYECKHE PEaKIMH (110
YHUCITY U COCTaBY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHHUIO
CTEIEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME W CHeNH(PUIECKHEe XUMHUYECKHUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BELIECTB, NOATBEPKAsl ONMCAHUE NMPUMEPAMU MOJIECKYJSPHBIX M MOHHBIX YPABHEHMMU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

COCTaBJIAITh YPAaBHEHUS DJIEKTPOJIUTHYECKON NUCCOLMALMNA KHUCIIOT, IIEJIOYEH U COJEH, IIOJHBIE U
COKpAIIEHHBIC YpaBHEHMS PEaKIMii MOHHOrO OOMEHa, YpaBHEHHS pEaKUui, MOATBEPKIAIOIINX
CYILECTBOBAHME FCHETHUUYECKOM CBSI3U MEXK/y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLU MOCPEICTBOM COCTaBICHUS
3JIEKTPOHHOTO OajlaHca 3TUX PEAKIIMA;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH NPOTEKAHUS
XUMHUYECKHX IPEBPAICHNAN B PA3JIMUHBIX YCIOBHUSX;

BBIUNCIISTH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYKO MacChl BELIECTB, MAacCCOBYIO [OJIIO
XMMHUYECKOTO 3JeMEHTa Mo (opMysie COEIMHEHMs, MACCOBYIO JIOJIIO BEIEeCTBAa B PacTBOpE,
IIPOBOAMTH PACUEThI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

coOuro/1aTh MpaBWiia MOJIb30BAHUS XMMHUYECKOM MOCYIOH M J1abopaTOpHbIM 000pyIOBaHHEM, a
TaKXKe MpaBuia OOpalIeHHs C BEUIECTBAMH B COOTBETCTBHH C MHCTPYKLHUSMH IO BBITIOJTHEHUIO
7a00paTOPHBIX XHMMHYECKUX OIBITOB IO MOJIYYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa U yriaeKucioro rasa);

IPOBOAMTH  PEAKLUM, IOATBEP)KIAIOIIUE KAuYeCTBEHHBIM COCTAaB  PA3IMYHBIX  BEILECTB:
pacro3HaBaTh OMBITHBIM MyTEM XJIOpUA-, OpomMua-, momua-, kapboHart-, docdar-, cunmkar-,
cyibdar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHMSI ¥ HOHBI H3YUYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpax HEOPraHUYECKUX BEILECTB;

IIPUMEHATH OCHOBHBIE OIIEPALIMHA MBICIUTEIBHONW IEATEIbHOCTU — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHre, CHCTEMaTH3alllI0, BBISIBJICHHE MPUUYMHHO-CIEACTBEHHBIX CBSI3€H — UISI M3Yy4YEHUS
CBOMCTB BEIIECTB M XUMHYECKHX pEaKLUi, €CTECTBEHHO-HAy4YHbIE METOJAbl IO3HAHUSA —
Ha0JII0/IeHUE, U3MEPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



3.TEMATHYECKOE IIJNTAHUPOBAHUE

8 KJIACC

/o

Ne HanmMmeHnoBaHue Pa3aciioB U TEM IIPOTrpaMMBI

KomnyecTBo yacoB

DnekTpoHHbIE (IU(POBHIE)

Bcero| Konrponbnbsie || IlpakTHueckue 00pa3oBaTesbHbIE PECYPCHI
paboTHI paboTHI
|Pa311e.11 1. [IepBoHayabHbIE XUMUYECKHE MOHATHUS
1.1 [ Xumusa — BakHas 00JIaCTh €CTECTBO3HAHUS U 5 BBEJIUTE 2 [[BubmmoTeka LIOK
IPAKTHUYECKOM JeITeIbHOCTH YeI0BEeKa 3HAUCHHE https://m.edsoo.ru/7f41837c]]
1.2 |[BemiecTBa 1 XUMHYECKHUE PEAKIIUHI 15 1 BBEIUTE [[BubmuoTeka [JOK
3HAUCHHE https://m.edsoo.ru/7f41837c]]
Wroro no pazneny
|Pa311e.11 2. BaskHeilimme npeacTaBuTe M HEOPraHMYEeCKUX BeleCTB
2.1 |Bosayx. Kucnopoa. [Tonstre 06 okcugax 6 BBEJIUTE BBEJIUTE [[BubmuoTexa [JOK
3HAUYCHHE 3HAUECHHE https://m.edsoo.ru/7f41837c]]
2.2 |[Bomopona. [ToHsiTHE O KHCIIOTAX U COMAX 8 BBEJIUTE 1 [[BuGmmoTexa [IOK
SHAYCHHE https://m.edsoo.ru/7f41837c]]
2.3 ||Bona. PactBopsl. [TonsiTue 06 ocHOBaHUSX 5 1 1 [[BubmmoTexa [IOK
https://m.edsoo.ru/7f41837c]]
2.4 ||OcHOBHBIE KJIacChl HEOPraHUYECKUX COECITMHEHUN 11 1 1 [[BubmuoTexa [JOK

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

Hroro o pasaeny

OKHCIUTENbHO-BOCCTAHOBHTEIbHbIE peaKuuu

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /I, U. MenaeneeBa. CtpoeHue aToMmoB. XUMHYeCKAasi CBSI3b.

3.1 |[[lepuoanueckuii 3akoH u [lepronnyeckas cucrema

aToMa

xuMuueckux snemeHToB J. . Menaeneea. CTpoeHue

7

BBCAUTC
3HAa4YCHHUC

BBCAUTC
3HAa4YCHHUC

[[Bu6mmoTeka IIOK
https://m.edsoo.ru/7f41837c]]
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Ne || HanmeHoOBaHue€ pa3faenoB U TEM IMPOrPAMMBI KomnnuecTBo yacos OnekTpoHHBIE (IU(POBHIC)
/1 Bcero|| Kourpoasusie || Ilpaktuueckue 00pa3oBaTe/IbHBIC PECYPCHI
paboTHI paboTHI
3.2 |[[Xumuueckas cBsi3b. OKHUCIUTEILHO- 8 2 BBEJIUTE [[BubmuoTeka [JOK
BOCCTaHOBUTEIIbHBIE PEAKIIUN SHAYCHHE https://m.edsoo.ru/7f41837c]]
Wroro mo pazneny [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
[IpomexyTouHas arrecTauus
PesepBHOE Bpems 3 BBEIUTE BBEIIUTE [[BubmuoTeka [JOK
SHAUYCHHE 3HAYCHHE https://m.edsoo.ru/7f41837c]]
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 5
9 KVIACC
No HanmenoBanue pa3aeiioB U TEM MpOorpaMmbl KonnyecTBo yacon 3HeKTpOHHI>Ie (IH/I(I)pOBI)Ie) O6paSOBaTeJ'H:HLIe
n/m Bceero|| KourposbHbie [IpakTuyeckue pecypebl
paboThI paboTHI
Paspnen 1. BemecTtBo 1 XMuMHU4YeCKHe peaKuu
1.1 |[[ToBTOpenue u yriryOlieHne 3HAHUI OCHOBHBIX pa3/elioB Kypca 8 5 1 BBeuTe 3HaueHue ||[[bubnuoreka [{OK
KJjacca https://m.edsoo.ru/7f41a636]]
1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEAKITHI 4 ||BBenuTe 3HaueHue || BBeaute 3navenue ||[[ buobmmorexa [IOK
https://m.edsoo.ru/7f41a636]]
13 | DnexTponuTHyUecKas AUCCOUANNS. XUMUYECKUE PEAKIIUH B 8 1 1 [[bubmuoreka LIOK
pacTBopax https://m.edsoo.ru/7f41a636]]
|I/IToro 10 pasjueiy H H
|Pa3zle.11 2. HeMmeTa/JILI M HX COeTMHEHHS
2.1 ||OG6mas xapakTepuCTHKa XMMUYECKHIX 371eMeHTOB VIIA-rpymisl. 4 ||BBeaute 3HAUCHHE 1 [[bubmnoreka LIOK
["anorensr https://m.edsoo.ru/7f41a636]]

2.2
Cepa u e€ coeuHEeHUs

OOm1ast XapakTepUCTHKA XUMUYECKHX 3JIeMEHTOB VIA-rpynmsl.

6 BBCIWUTC 3HAYCHHUC

BBCIUTC 3HAYCHHUC

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a636]]
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No HanmenoBanue pa3aeiioB U TEM NpOrpaMmbl KonnuectBo yacon QHCKTpOHHLIC (III/I(l)pOBI)IC) O6paSOBaTCJ'H)HI)Ie
n/m Bcero|| KonrponbHble IIpakTrueckue pecyperl
paboThI paboTHI
2.3 ||O01mas xapakTepUCTHKA XUMUYIECKHUX JIIEMEHTOB V A-TPYIIIIBL. 7 ||BBEepMTE 3HAUCHHE 1 [[bubmuorexa LIOK
A3ort, hocdop 1 UX COSTMHCHUS https://m.edsoo.ru/7f41a636]]
2.4 ||O6mas xapakTepUCTHKA XUMHUECKUX DJIEMEHTOB [V A-TpyIbL. 8 1 2 [[Bubmuoreka IIOK
Yrinepoa u KpeMHUN U UX COSTUHEHHS https://m.edsoo.ru/7f41a636]]
|I/IToro 110 paszeny H H
|P33)1e.11 3. MeTa/uibl M MX COeHHEHHS
3.1 ||OOmmue cBOMCTBA METAILIOB 4 ||BBenute 3HaueHue || BBeaute 3HaueHue ||[[bubnuorexa [IOK
https://m.edsoo.ru/7f41a636]]
3.2 ||BakxHEHIIHE METAJUIBI M UX COCIUHCHHS 16 1 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a636]]
|I/IT0ro 0 pazzeny H H
|Pa3)1e.11 4. XuMus ¥ OKpy:Kamomas cpeaa
4.1 |BemiecTBa M MaTepHaIIbl B )KH3HH YeIIOBEKA 3 ||BBemuTe 3HaueHue|| BBeaute 3Hauenue ||[[budaunoreka [IOK
https://m.edsoo.ru/7f41a636]]
|I/IToro 110 pasjeiy H H
[IpomexxyTOUuHas arrecTauus
3 ||BBenure 3nauenue || BBeaure 3Hauenue ||[ [ budaunorexka [JOK

PesepBHOE Bpems

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

|OBH_[EE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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