


HOACHUTEJIBHAS 3AITMCKA

[IporpaMmma mo XMMHUH Ha YpPOBHE OCHOBHOro oOmero o0pa3oBaHMs COCTaBJIEHA HAa OCHOBE
TpeOOBaHUH K pe3yJibTaTaM OCBOEGHUS OCHOBHOHW 0Opa30BaTENbHOW MPOTrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, npencrasieHHbx B PT'OC OO0, a takke Ha OCHOBE (enepaibHONH pabodel mporpaMMbl
BOCIIUTAHHUSA M C y4ETOM KOHLENLWH NpPEnojaBaHus y4eOHOro mpeamera «XuMHsS» B 00pa3oBaTeNbHBIX
opranusanusx Poccuiickoit @enepanuu.

[Iporpamma mo XMMUHU TAET MPEACTABICHHE O LeNsX, oOImel crparernu OOy4YeHHs, BOCITUTAHUS U
pa3BUTHA OOYYarOIIMUXCS CPEACTBAMH Y4eOHOro NpeAMEeTa, YCTAaHABJIMBAET O0s3aTeNbHOE NPEIMETHOE
cofieprKaHue, MPeayCMaTPUBAET paclpeneieHne ero Mo KjaccaM M CTPYKTYPUpPOBaHHME MO pasfenam H
TEMaM TPOrpaMMbl [0 XHUMHH, OINpENesieT KOJUYECTBEHHbIE U KAYECTBEHHbIE XapaKTEPUCTHUKU
COIEepIKaHUs, PEKOMEHIYEeMYI0 IIOCIENOBATEIbHOCTh HM3YUYEHHs XUMHH C YYETOM MEXIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHMKH Y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OOydarouxcs,
OTIpeneNisieT BO3MOJKHOCTH TpeaMera IJIsl peann3auuy TpeOOBaHUH K pe3ysibTaTaM OCBOECHHST OCHOBHOM
oOpa3oBaTeNbHON TPOrpaMMbl Ha YPOBHE OCHOBHOrO oOmero oOpa3oBaHusi, a Takxke TpeOOBAaHUU K
pesyabprataM OOy4YeHHS XMMHUH Ha ypPOBHE LeJed H3ydeHUs NpenMeTa U OCHOBHBIX BHIOB y4eOHO-
MIO3HABATENbHOM AESITETBHOCTH O0YHArOIIErocs 0 OCBOCHUIO YUEOHOTO CONEPIKAHMUS.

3HaHWE XHMHH CJIYyXXUT OCHOBOW misi (OPMHUPOBAHHMS MHPOBO33PEHHUs] OOYyYaroIerocs, ero
NPEACTaBICHUH O MaTepUAIbHOM €IWHCTBE MHpA, BAKHYIO pPOJb HUIparoT (HOPMHUPYEMbIE XHUMHEH
NPEACTaBICHNUS O B3aMMOIPEBPALICHUAX SHEPTUH U 00 3BOJIOLHMH BEIIECTB B MPUPOAE, O MyTAX PEIICHHS
rI00abHBIX MPOOJIeM yCTOWYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOW, MUIICBOU W
SKOJIOTUYECKOH 0€30MacHOCTH, MPOOIeM 31PaBOOXPAHEHUSI.

H3zyuenue xumuu:

CIIOCOOCTBYET pean3alui BO3MOXKHOCTEH ISl CAMOPA3BUTHUS U (POPMHUPOBAHUS KYJIBTYPbI IMYHOCTH,
e€ o0mmeii 1 PyHKIIMOHAIbHOW MPaMOTHOCTH,

BHOCHT BKJIaJ B (POPMHUPOBaHNE MBIIIJICHUSI U TBOPYECKHX CIIOCOOHOCTEH 00yUYarOLINXCsl, HABBIKOB X
CaMOCTOSITENIbHOW ~ y4eOHOW  JeSTeNbHOCTH, OSKCIEPHUMEHTAIbHBIX W HCCICAOBATENIbCKUX — YMEHUH,
HEOOXOIMMBIX KaK B IIOBCEIHEBHOMN JKU3HHU, TaK U B TPO(PECCHOHANTBHON NeSITeTbHOCTH,

3HAKOMHUT CO CHeUU(UKON HAyYHOrO MBILUICHHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsiAa HA
€IMHCTBO MPHUPOIBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM TArlOM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOH
IPaMOTHOCTH 00YHaIOIIHXCS

crocoOcTByeT (OPMHUPOBAHHMIO LEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHMSAM, K
NPUPOAE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIHYECKOE 00pa3oBaHNe O0YUarOIIIHXCSL.

JlaHHbIe HampaBiieHUs B OOy4YeHHHM XUMHUH OOeCHeuMBarOTCA CHeun(UKON coneprkaHus y4eOHOro
NpeaMeTa, KOTOPBIH SIBJSIETCS MEeNarorn4eckd afanTHPOBAHHBIM OTpakeHHeM 0a30BOW HAyKH XMMUU Ha
OIpPEACIEHHOM JTale €€ Pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOro o0mero o0pa3oBaHHMs OpPHUEHTHPOBAH HAa OCBOEHHE
00y4aroIUMHUCS] CUCTEMbI IIEPBOHAYAIBHBIX TTOHATHI XUMUH, OCHOB HEOPTraHUYECKOH XMMHH U HEKOTOPBIX
OTHENbHBIX 3HAYUMBIX OHSATHI OPraHUYeCKONH XUMHH.

CtpykTypa comepKaHus MPOrpaMMbl IO XUMHH C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MOAXO0NA K €€
n3yueHno. ConepkaHue CKJIAABIBAETCS M3 CHUCTEMbI NMOHATHH O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI TOHSATHIH O XUMHUYecKol peakuun. O0e 3TH CHCTEMBI CTPYKTYPHO OPTraHM30BAHBI IO MPHUHIIUITY
MOCJIEIOBATENBHOTO Pa3BUTHSI 3HAHUH Ha OCHOBE TEOPETHUECKUX NMPEACTABICHNUH Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoauueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOIO 3aKOHA XUMUH,

— YYEHHUs1 O CTPOCHHUH aTOMa U XUMHYECKOH CBS3H;

— IPEACTaBJICHUH 00 3JIEKTPOIUTUYECKON TUCCOLUAINN BEIECTB B PACTBOPAX.

Teopernueckne 3HaAHHUA PACCMATPHUBAIOTCS HA OCHOBE SMITMPUYECKH IOJYYEHHBIX M OCMBICIECHHBIX
(akTOB, pa3BUBAIOTCS MOCIENOBATEIBHO OT OMHOTO YPOBHS K APYTOMY, BBITONHSS (QYHKIMHA OOBACHEHHS U






COAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauanbHbIe XUMHYECKHE MOHSITHS

IIpenmer xumuu. Ponb XUMuUM B KU3HU 4ejJoBeKa. XUMHsS B CHCTeMe Hayk. Tena M BelecTsa.
®dusnueckue CBOWCTBA BEIIECTB. ArperaTHoe cocTosiHue BewmecTs. [loHsTHE O METOMAaX MO3HAHUS B XUMHH.
Uucrteie BemecTBa U cMecu. CriocoObl pa3neeHns: cMeceil.

ATOMBI M MOJEKyJbl. XuMudeckue dyeMeHTbl. CHMBOIBI XUMHUYECKUX 3JeMeHTOB. Ilpoctbie u
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢popmyia. BaneHTHOCTb aTOMOB XUMHUYECKUX 3JIE€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeuiecTs. OTHocuTenbHasi aToMHass Macca. OTHOcUTeNnbHas MOJeEKyJsipHas wmacca. MaccoBas 0
XUMHUYECKOTO 3JIEMEHTa B COETUHEHUU.

Komnuectso Bemectsa. Monbe. MonsApHas Macca. B3anmMocBs3p KONMMYECTBAa, MacChl M 4HUCIA
CTPYKTYPHBIX €IUHUI] BeuecTBa. Pacyérnl mo gpopmynaM XUMHUECKUX COSTUHEHUH.

Qdusnyeckue U XUMHUUYECKHUE sIBIEHUS. XHUMHUYECKas peakius U e€ NMPU3HAKU. 3aKOH COXpaHEeHUs
MacChl BEIIECTB. XHMMHUYECKHe ypaBHeHHs. Kiaccupukauus XUMHYECKHX peakuuid (COemmHEeHUs,
Pa3JIOKEeHMs, 3aMeIeHus, OOMeHa).

Xumuueckuii IKCnepUMeHm:

3HaKOMCTBO C XUMHYECKOH MOCYy10H, nmpaBmiaMu padoThl B 1a00OpaTOpuu U NpUEMaMu oOpalineHust ¢
71a00paTOpHBIM O0OPYIOBaHUEM, M3YUYEHHE M OMUCaHHE (PU3MUECKUX CBOHCTB 00pa3LiOB HEOPTaHUYECKUX
BEIECTB, HaOmoneHue (u3ndeckux (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTUPAHME caxapa B CTYIIKE,
KUTIEHNE W KOHIEHCALWS BOAbI) M XUMHUYECKHUX (TOPEHHE CBEYH, MPOKAIUBAHHE MEIHOW IMPOBOJIOKH,
B3aUMOJIEIICTBHE MeNa C KHUCJIOTOH) sIBIEHWH, HAOJIONEHHE W ONHCAHUE TPU3HAKOB IPOTEKAHHS
XUMHYECKUX peakluil (pa3okeHHe caxapa, B3anMOJACHCTBHE CEPHOH KHCIOTBI C XJOPHAOM Oapwus,
pazioxenue rugpokcuna menu (1) mpu HarpeBaHuM, B3aMMOACHCTBHE JkeJie3a ¢ pacTBopoM conu meau (11),
u3yueHue crnocobOB pas3feNeHHuss CMecei: C TIOMOLIBI0 MAarHuTa, (HUIbTPOBAHUE, BBIIAPUBAHUE,
IUCTWIULILMS, Xpomarorpadus, MPOBENEHHE OYHMCTKH I[MOBAPEHHOH coyM, HAaOMIOEHHE M ONHCaHUe
pe3yJbpTaTOB MNPOBEAECHUS OIbITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAaHEHWs MacChl, CO3JaHHE MOjesei
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BakneHiue npeacTaBUTEIH HEOPraHUYECKHX BelleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — sneMeHT u mpoctoe Bemectso. Haxoxnenue
KHCJIOpOZia B mpupone, pusnyueckne u XUMU4eckne cBoiicta (peakumnu ropenusi). Oxcunpl. [Ipumenenue
kuciopona. CriocoOsl MOMy4YeHUsT KUCIOpoaa B 1abOpaTOPUH M MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopona
B ipupoae. O30H — aJuoTponHast MOIU(pUKALIUS KUCIOPOA.

TennoBoit 3¢pekT XUMUIECKOH peakIuy, TEPMOXUMHUYECKHE yPABHEHUS, SK30- U SHIOTEPMHUUECKUE
peakuuy. TOTUIMBO: yrojb U METaH. 3arps3HeHHE BO3AyXa, YCUIICHHE MapHUKOBOTO 3¢ ¢ekra, pa3pymeHue
O30HOBOTO CIIOSI.

Bonopon — snement u mpocroe BemiectBo. HaxoskaeHue Bomopona B mpupozpe, (pusuueckue u
XUMHYECKUE CBOICTBA, MPUMEHEHHUE, CrIocoObl nony4yeHns. Kucnorsl u comm.

MossipHbIit 00béM ra30B. PacyéThl MO XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBolcTBa BoAbL. Bona xak pacrsopurens. PactBopbl. HachllleHHBIE U HEHACBHIILICHHBIE
pacTBOpbl. PacTBOPUMOCTB BElIECTB B BOAE. MaccoBas 10 BEIIeCTBA B pacTBOpe. XMMHUYECKHUE CBONCTBA
Boabl. OcHoBaHusA. Ponb pacTBOPOB B MpUpPOAE U B JKU3HM HesnoBeka. KpyrosopoT BOAbl B NpUpPOIE.
3arpsi3HeHHe NpUpoAHbIX BoA. OXpaHa U OUNUCTKA MPUPOAHBIX BOJ.

Knaccupukauus  HEOPraHMYECKUX  COEAMHEHHI. Oxcunpl.  Knaccmduxaumss ~— OKCHIOB:
coneoOpasyroiue (OCHOBHbIE, KHCIOTHBIE, aMmoTepHbIe) U Heconeodpasyromue. HoMeHkIaTypa OKCHIOB.
dusnueckue U XUMUYECKHE CBOMCTBA OKCUAOB. Ilomydenne okcunos.

OcnoBanust. Knaccudukausi OCHOBaHMA: INENOYM U HEPACTBOPUMBIE OCHOBaHUs. HomeHkiatypa
OCHOBaHMH. PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUH. [lonyueHne OCHOBaHUI.



Kucnorer. Knaccugpukanus xkucnor. Homenknarypa kucnor. @usndeckne U XUMHUYECKHE CBOWCTBA
kucnot. Psg akrusHoctu metaiioB H. H. bekerosa. [lonydyenue kucnor.

Comu. Homenknatypa coneii. @usnueckne 1 XUMUUECKHE CBOMCTBA coJieid. [lonmyuenue comneit.

I'enernueckas cBsA3b MEXKAY KjlaccaMi HEOPraHUYECKUX COeTUHEHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpeNeNIeHHe COAEpIKaHUs KUCJIOpOoma B BO3AyXe, IMOJy4YeHHE, COOHMpaHHe,
pacro3HaBaHHUE M U3YYE€HHE CBOMCTB KHCIOPOAA, HAOMIOIEHHE B3aUMONEHCTBUS BELIECTB C KUCIOPOAOM U
yCJIOBUsSI BO3HHUKHOBEHMSI W TPEKpalleHus TopeHus (mokapa), O3HAaKOMIIEHHE ¢ o0pasmaMu OKCHUIOB U
ONHCaHNE WX CBOWCTB, MOJyuYeHUE, COOMpaHue, Paclo3HABaHNE M W3yUEHHUE CBOICTB BOmOpona (ropeHue),
B3auMozeiicTeie Bojopona ¢ okcumom wmemu (1) (BO3MOKHO HCHOJNB30BAHWE BHISCOMATEPHANIOB),
HabroieHNe 00pa3LoB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIEJOBaHNE OCOOEHHOCTEH PaCTBOPEHHSI BEIIECTB
C pa3IM4YHON pPacTBOPUMOCTBIO, TMPUTOTOBJICHUE PACTBOPOB C ONPENETIEHHONM MAacCOBOH JoJeH
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJEHCTBHE BOABI C MeTaUIaMH (HATPHEM M KaiblueMm) (BO3MOXKHO
UCIIOJNB30BAHUE BHIEOMATEPHANIOB), HCCIENOBAHUE OO0pPa3LOB HEOPTaHWYECKUX BEIIECTB PAa3JIMYHBIX
KJIACCOB, HAONIOJICHNE HM3MEHEHHs] OKPACKM HMHIMKATOPOB B PAaCTBOpPaxX KHUCIOT U IIEJOYeH, U3yueHHe
B3anmozeiicTeusi okcupa menu (II) ¢ pacTBOpoM CepHOM KHCIOTBHI, KHUCIOT € METaUlaMH, pPeaKIIhid
HelTpanusauuy, MOJy4deHUe HEepPacTBOPUMBIX OCHOBAaHUH, BBITECHEHHE OJHOTO MeTajula JpYyruM U3
pacTBOpa COJM, pelleHHEe HKCIIEPUMEHTAJbHBIX 33hau No Teme «BaxHeiliine kjacchl HEOPraHUMUYECKHX
COeTMHEHUI .

Ilepunoanueckui 3axkoH u Ilepuoanyeckas cucrema xumuueckux daementos /. H. Menaeneesa.
Ctpoenue atoMoB. XumMnueckasi cBsizb. OKHCJIHTE/IbHO-BOCCTAHOBHTE/IbHbIE PeaKLHH

IlepBrle TOMBITKM KJAacCH(PUKAIMM XUMHUYECKHX 3JieMeHTOB. [lOHsATHE O Trpynmax CXOIHBIX
3JIEMEHTOB (ILENIOYHBIE U LIEIOYHO3EMENbHbIE METAJUIbI, TaJOT€HbI, HHEPTHBIE T'a3bl). DJIEMEHThI, KOTOPBIE
00pa3yroT ampoTepHbIE OKCHIIBI U THIAPOKCHIIBI.

Ilepuoguueckuii 3akoH. Ilepmommnueckas cucrema xumudeckux syueMmeHtos I M. Menpeneesa.
Koporkonepronnas u anmuHHONepuoaHast popmsl [leproanueckoil cucteMbl XUMHYeCKUX 3aemMenToB 1. H.
Menpeneesa. Ilepuoae! u rpynmnbl. @u3nueckuil CMbICH MOPSIIKOBOIO HOMEpPa, HOMEPOB NEPUOAA U TPYIIIIbI
3JIEMEHTA.

Ctpoenne atromoB. Cocta aTroMHBIX sifep. M3oronsl. DnexkTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 000JI0UEK
aToMOB nepsBbIX 20 xuMudeckux snemeHTos Ilepunonuyeckoit cucremst . 1. Menneneesa. XapakTepuctuka
XUMHUYECKOTO 3JIEMEHTA 1Mo ero noyioxkeHuro B [lepunonuueckoii cucreme /1. U. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMsI pajuyca aTOMOB XHMHUYECKHMX JJIEMEHTOB, META/UNIMYeCKUX U
HEMETAJUIMUECKUX CBOMCTB IO IPpyIaM U MepuoiaM.

3HaueHue Ilepuonuueckoro 3akoHa u Ilepuoanueckodl cHUCTEMbl XUMHUYECKHX 3JIEMEHTOB JUIsl
pa3sutus Hayku U npaktuku. [{. 1. Mennenees — yu4€HbIN U rpakAaHUH.

Xumuueckasi cBsa3b. KoBaneHTHas (MOJsIpHAsS M HEMOJISIPHAs) CBA3b. JEKTPOOTPHUIATEIBHOCTD
XUMHUYECKHX 3J1eMeHTOB. MOHHas CBs3b.

Crenenp oxucneHus. OKUCIUTEIBPHO-BOCCTAHOBUTENbHBIE peakuuu. Ilponecchl oOkuciaeHus u
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHne oOpas3lOoB BEIIECTB METAJUVIOB M HEMETAJUIOB, B3aUMOIEHCTBHE THAPOKCHAA IMHKA C
pacTBOpaMHM KUCJIOT M INeJoueld, MPOBEIEHHE OMNbITOB, WIIIOCTPUPYIOIIUX MPUMEPhl OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLH (TOpEeHHe, PEaKIUU Pa3JIOKEHUs, COSIUHEHHS).

Mesicnpeomemusie cea3u

Peanusanus MeXNpEeOMETHBIX CBSA3€H NPU W3YYEHUM XUMHUU B 8 Kjacce OCYILUECTBISIETCS 4epes
UCTIOJIB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHSITHH, SBISIOLIUXCS CUCTEMHBIMH
11l OTZAEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.



OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHS. HAyYHbIH (DAaKT, TUIIOTE3a, TEOPHs], 3aKOH, aHAJIU3, CHHTE3,
KJIacCu(pUKAIUs, MEPUOAUIHOCTh, HAOIONEHHE, SKCIEPUMEHT, MOJIENUPOBAHKME, H3MEPEHHE, MOJENb,
SIBIICHHE.

®usuka: Matepus, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHWJ, U30TOMbBI, PaJHOAKTUBHOCTD,
MOJIEKYJIa, BJeKTPUYECKUH 3aps, BEIIeCTBO, Tejo, O0BEM, arperaTHoe COCTOSIHHE BEIIECTBA, TIa3
(u3rUecKre BEJIMYNHBI, eAUHUIIBI U3MEPEHMsI, KOCMOC, TUTaHEThI, 3837161, COJHIIE.

Buonorusi: potocunTes, npixanue, duocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpAIBI, TOPHBIE TOPOIBI, MOJIE3HBIE HCKOTIAEMBIE, TOTLIHBO,
BOJIHBIE PECYPCHI.
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COAEPKXAHUE OBYYEHMUA 9 KJJACC

BemecTBo 1 XUMHYECKAas] peaAKIHs

Ilepuoguueckuii 3akoH. Ilepmommnueckass cucrema xumudeckux syeMmeHtosB I M. Menpeneesa.
CrtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWMCTB XUMHUYECKUX 3JIEMEHTOB IEpPBbIX TPEX
MEPUOAOB, KaJlus, KaJbL1s U UX COEIMHEHUN B COOTBETCTBUU C MOJIO’KEHHEM 3y1eMeHTOB B [lepuonuueckoit
CUCTEME U CTPOEHHEM UX aTOMOB.

CtpoeHue BeliecTBa: BUIbl XUMHUYECKOH CBsI3U. TUMBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCHMOCTD
CBOJCTB BEIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUAA XUMUYECKON CBSI3H.

Knaccupukauuss u HOMEHKIATypa HEOPTaHWYECKHX BEINEeCTB. XUMHUYECKHE CBOWCTBA BEINECTB,
OTHOCSILIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTraHMYeCKUX COEJUHEHHH, FeHeTUYeCKas CBA3b HEOPraHMYeCKUX
BELIECTB.

Knaccupukanus XUMHYECKHX pEaKIMH 1O pa3jguyHbIM Tpu3Hakam (IO YHCIy H  COCTaBy
YYACTBYIOLIMX B PEAKIUH BEINECTB, MO TEIUIOBOMY 3(dexry, Mo H3MEHEHHIO CTeneHed OKHUCICHUs
XUMHYECKUX BJIEMEHTOB, IO OOPaTUMOCTH, MO YYaCTHIO KaTalnu3aTopa). JK30- M 3HIOTEPMUUYECKHE
peaKkuuy, TePMOXHUMUYIECKIE YPABHEHMSI.

[Tonsitue o ckopoctn XxuMu4eckoi peakiun. IToHaTHe 006 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKHX
peakuusax. lIoHATHE O TOMOTEHHBIX W TeTEPOreHHbIX peaknusx. Ilonatue o kartamuse. Ilomatue o
XUMHUYECKOM paBHOBecHU. PDakTopbl, BIMAIOLIME HA CKOPOCTb XHWMHUYECKONW peakIUM U IOJOXKEeHHUEe
XUMHUYECKOIO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE peaxuuy, 3JIEKTPOHHBIN Oananc OKHUCJIMTEJIBHO-
BOCCTAHOBUTENbHON peakiuu. CocTaBlieHHE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX pPEaKLMH C
UCTIOJIB30BAHUEM METOIa HJIEKTPOHHOTO OanaHca.

Teopust 3M€KTPOIUTUUECKON NMCCOLMALMU. DJIEKTPOJIUTHI U HESJIEKTPONUThL. KaTHOHBI, aHHUOHBI.
MexaHu3M JUCCOLMALIMK BEIECTB C Pa3jIMYHBIMU BUAAMHM XMUMHUYECKOH cBsA3H. CTeneHb AUCCOLUALIUU.
CunbHble U cnadble HJIEKTPOIIUTHL

Peakuun wmonHHOro oOMeHa. YcCnOBUSI TPOTEKAHUS pPEaKUMid HMOHHOIO OOMEHa, TMOJHBbIE U
COKpall¢HHbIC HOHHBIE YpaBHEeHUs peakiuii. CBONWCTBA KHUCIOT, OCHOBAHUHN U COJIEH B CBETE MPEACTABICHUI
00 snekTponuTHYECKOH auccounanun. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHATHE O THApPOIN3E COJEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHE C MOJESIMU KPUCTAIMUECKUX PEIIETOK HEOPraHWYeCKUX BEIeCTB — METANJIOB U
HemeTauioB (rpadura W ajmasa), CIOKHBIX BEIIECTB (XJIOpPUAA HATPHs), UCCICHOBAHHE 3aBHCUMOCTH
CKOPOCTHM  XHMHYECKOH  peakuuu OT  BO3MEHCTBHS  PA3NUUHBIX  (PAKTOPOB,  HCCIIECAOBAHHUE
3JIEKTPONPOBOTHOCTH PACTBOPOB BEIECTB, MPOLIECCa AUCCOLMALIMH KHCIIOT, LIeoueil u cojiei (BO3MOXKHO
UCIIOJNB30BAHUE BHIEO MATEPUAJIOB), IPOBEACHHE OIBITOB, MUTIOCTPUPYIOMNX MPHU3HAKH TPOTEKAHHS
peakiuii woHHOro oOmeHa (oOpa3oBaHWE OCaAKa, BBIACNEHHWE Trasza, OOpa3OBaHHWE BOMbBI), OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPhl  OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil  (ropeHue, peaxkiuu
Pa3JIOKEHUs], COEIMHEHMsT), PACTIO3HABAHNE HEOPTAaHUYECKUX BEIECTB C TIOMOIIBI0 KaUe€CTBEHHBIX PEAKLIU
Ha MOHBI, pellleHNe SKCIepUMEHTAIbHbIX 3aa4.

HemeTtannbl 1 HX coegHUHEHUSA

OOmast xapakrepuctuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTETICHU
okucnerns. CTpoeHne u pU3NIECKUe CBOMCTBA MPOCTHIX BELIECTB — AJIOTEHOB. XUMHUYECKHUE CBOHCTBA HA
npuMepe xJjiopa (B3aMMOAEWCTBHE C METAUIAMH, HeMeTajulamH, Imenodamu). Xioposomopon. ComsHas
KHUCJIOTa, XMMHMYECKHE CBOMCTBa, IOJyueHHe, NpUMeHeHue. JlelicTBue XJiopa M XJIOPOBOIOpOAAa Ha
OpraHM3M uejoBeka. BakHellne XJI0puabl U UX HaX0XKJEHUE B PUPOE.

OOmast xapaktepuctuka 3y1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIC
crernieHu okucieHus. CTpoeHne W (PU3MUYECKHE CBOHCTBA NPOCTHIX BELIECTB — KHCJIOPONA MU CEPBI
AnnoTpornHele MOJU(pHUKAIINH KHCIOPOAa U cepbl. XMMHUYECKHe CBOMCTBA cepbl. CepoBOAOPOA, CTPOSHHE,
dusnyeckne n xuMu4deckne cBoiicTBa. OKCHIBI Cepbl KaK NMPENCTaBUTEIN KUCIOTHBIX OKcHAoB. CepHas
KUCTIOTa, (PU3MYECKHEe U XUMHUYECKHe CBOHCTBA (O0IMe Kak TMPEACTaBUTENsl Kjlacca KHCIOT U



cneunpuyeckre). XUMUYECKUE PEAKLINH, JIS)KAIHE B OCHOBE MPOMBIIIJIEHHOTO CIIO0co0a MOJTyueH s CepHON
kuciotsl. [Ipumenerne ceproit kuciotel. Conu CepHOI KHUCIIOTBI, KAYECTBEHHAs! PeaKIMs Ha CyJb(aT-HOH.
Haxoxnenue ceppl U €€ COCIMHEHHMI B IpUPOAE. XUMHYECKOE 3arps3HEHHE OKPY KAKOLIEH Cpenbl
COCAMHEHUSIMH Ccepbl (KUCIIOTHBIE MOXIH, 3arpsi3HEHHEe BO3AyXa M BOAOEMOB), CIOCOOBI €ro
NPEIOTBPALICHHUS.

OOmast xapaktepucTuka 351eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
CTETIEHU OKHUCJICHUS. A3OT, paclpoCTpaHeHHe B TpUpone, (PHU3MUECKHe M XHMHUYECKHE CBOWCTBA.
Kpyrosopor asora B mpupome. AmMMmHak, ero (u3H4YecKHe M XHMHYECKHE CBOIHCTBA, IOJyYEeHUE U
npuMeHerne. Conu aMMOHUS, WX (U3NYECKHE M XUMHUYECKHE CBOWCTBa, NMpuMeHeHue. KadecTBeHHas
peakuuss Ha MOHBI aMMOHHUS. A30THAsl KHUCIIOTa, €€ MOJy4deHue, (PU3NYeCKHe U XUMHUUYECKHE CBOHCTBA
(oOmme kak mpencTaBUTENs Kiacca KUCIOT u crneuuduueckue). Mcmonp3oBaHHe HHUTPATOB WM CONEH
aMMOHHUSI B KadeCTBE MHUHEPAIbHBIX yOOOpeHuH. XHMMHUYeCKOe 3arpsi3HEHHe OKpPY KaoLeH cpenbl
COCAMHEHUSIMH a30Ta (KHUCJIOTHBIE IOKAM, 3arpsi3HEHUE BO3[yXa, NOYBBI W BOJOEMOB). Docdop,
amnorponHble Momudukauuu (ocdopa, ¢usmueckue u xummueckue cBoiictBa. Oxcun docdopa (V) u
docdopHast kucnora, PU3NUECKHEe W XUMUYECKHE CBOWCTBA, mosydeHue. Mcnonmb3oBanue (ochaTor B
Ka4eCTBE MHUHEPAIbHBIX y1OOpEHH.

OObmast xapaktepuctuka 35eMeHTOB [VA-rpynmel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
CTENEeHU OKUCIICHHUS. YTJIEepO, aJUIOTPOINHbIE MOAU(PHUKALIMH, PACTIPOCTPAHEHUE B MPUPOAE, PU3NIECKUE U
XUMHYeCcKue cBoicTBa. Ancopbums. Kpyrosopor yriaepona B npupone. Okcuasl yriaepoaa, ux Gpusudeckne
U XUMHYECKHE CBOWMCTBA, NEHCTBHE HA JKUBBIE OPTaHWU3MBI, MOJYUYEHHE U NMPUMEHEHHUE. DKOJOTHUYECKHEe
npolbyieMbl, cBs3aHHBIe ¢ oOkcumoMm yriepona (IV), rumore3a roOaNbHOrO TMOTEIUICHUS KIUMATa,
NapHUKOBBIN 3 PekT. YrompHast KUCIOTa U €€ CONH, NX (PH3HUecKrue 1 XMMUYECKHE CBOWCTBA, MOTyUYeHHE U
npuMeHeHne. KadecTBeHHast peakuust Ha kapOoHaT-uoHbI. Mcnoip3oBaHne KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH U CEITbCKOM XO3SHCTBE.

ITepBoHava bHBIE TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCAUHEHUSX yriiepona (MeTaH, 3TaH,
STHUJIEH, alleTUIJICH, 3TAHOJ, TIIMLEPHH, YKCyCHast KucioTta). [IpuponHbie HCTOYHUKH YIIIEBOJOPOIOB (YTob,
NPUPOAHBIA Ta3, HE(TH), MPOAYKTBl UX MepepadoTku (OeH3WH), UX POJib B OBITY U MPOMBILUIEHHOCTH.
ITonsiTre 0 OMOMOrMUECKN BaXKHBIX BEIIECTBAX: JKUPaAX, OENKax, yrieBogax — U UX POJIH B )KU3HU YeJIOBEKa.
MatepuapHOE €IUHCTBO OPTaHUYECKUX U HEOPTAaHMYECKUX COSTUHEHUH.

Kpemunii, ero ¢usnueckne W XUMHUYECKHE CBOICTBa, moiydeHue W npuMeHeHue. CoenuHeHHs
KkpeMmHus1 B ipupoae. O6mue npeacrasieHus ob okcuae kpemuus (IV) u kpemHuesoit kucnore. CHUIMKATBI,
UX HCIIOJNB30BaHME B OBITYy, B NPOMBIIIJIEHHOCTH. BakHeWIne CTPOUTENbHBbIE MaTepHaNbl KepaMHUKa,
CTEKJIO, LIeMeHT, OeToH, skene300eToH. [Ipodiembl 6€30MacHOTO UCTIOIB30BAHMS CTPOUTEIBHBIX MATEPHAIIOB
B MMOBCETHEBHOM JKU3HMU.

Xumuueckuii IKCnepumMenm:

u3yueHne OoOpa3sLioB HEOPraHWYECKHUX BEIECTB, CBOWCTB COJSTHOW KHCIJOTBI, IPOBEICHHE
KAa4eCTBEHHBIX PEAKLMI Ha XJIOPUI-UOHBI U HAOIFOACHNE TIPU3HAKOB UX MPOTEKAHMUS, OIBITHI, OTPAKAOLINE
¢usnyeckue M XUMHUYECKHE CBOWCTBA TaJlOTEHOB M HX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE
BUICOMATEPHAJIOB), O3HAKOMJICHHE C OOpasiaMu XJIOPUAOB (TaJIOTEHUIOB), O3HAKOMIJIEHHE ¢ OoOpasmaMu
ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJB30BAHUE BHIEOMATEPHANIOB), HAONIOIEHHE MpoLecca
oOyrnuBaHusl caxapa MOJ MACWCTBHEM KOHLEHTPHUPOBAHHOH CEPHOH KHUCIIOTBHL, HM3YYEHHE XUMHYECKHX
CBOWMCTB pa30aBJICHHON CEpPHOH KHCIIOTBI, NPOBEAEHHE KAueCTBEHHOH peakuun Ha CyabpaT-uoH Hu
HaOJrOIeHNe TIPU3HAaKa €€ TMPOTEeKaHUs, O3HAKOMIIEHHE ¢ (PU3NYeCKUMHU CBOHCTBaMU a30ta, pocdopa u ux
coeMHEHUN (BO3MOXKHO HCIOJB30BaHHE BHIEOMATEpUANOB), o0Opa3maMu a30THbIX U (PochOpHBIX
ynoOpeHuii, moJydeHue, coOWpaHHWe, paclo3HaBaHHWE U H3Y4YEHHE CBOWCTB aMMHAaKa, IPOBEACHUE
KAQ4eCTBEHHBIX pEaKIuii Ha HWOH aMMOHMA M (ochaT-HOH W H3yUYEeHUE NPU3HAKOB HX IMPOTEKAHUS,
B3aUMOJIEIICTBHE KOHLEHTPHUPOBAHHOM Aa30THOW KHCJIOTBI € Menbl0 (BO3MOXKHO HCIOJb30BaHHUE
BH/ICOMATEPHAJIOB), HM3Y4YEHHE MOJeNeld KPHUCTAUIMYECKUX peInéTok anmasa, rpadura, ¢QymnepeHa,
O3HAKOMJIEHHE C MPOLIECCOM aACOPOIIMN PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U yCTPOWCTBOM



NPOTHBOra3a, MoJlyueHne, coOupanue, pacro3HaBaHue U U3Y4YEHHE CBOWCTB YTJIEKHCIOro ra3a, MpoBeneHUe
KA4eCTBEHHBIX peakuui Ha KapOOHAT W CHJIMKAT-HOHbl W M3yYEeHHE IMPU3HAKOB HX MPOTEKAHMS,
O3HAaKOMJIEHHE C MPOAYKLMENH CUJIMKATHON MpPOMBILIIEHHOCTH, peLIeHHe 3KCIEPUMEHTAJbHbIX 3ajad I0
Teme « BaxxHennme HeMeTauibl U UX COSUHEHUS .

MeTtanabl M X COeHHEHHS

OOmast xapakTepuCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHHM HX TIIOJOXKEHUS B
Ilepuoanueckoit cucreme xumudeckux sjaemeHtoB J[. M. Menneneesa u crtpoeHusi aromoB. CtpoeHue
MeTasIoB. MeTannnueckas CBsI3b U MeTalJIMueckasl KpUcTajuIndeckas peléTka. DJIeKTPOXUMHUECKUN psizt
HaNpsDKeHUH MeTayuioB. Pu3mueckne U XUMHUYECKHe CBOMcTBAa MeTaiyioB. OO0mme crnocoObl MOMy4YeHus
MeTaJuioB. [1oHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. Criiassl (CTasb,
YyTYH, JOPATIOMUHANA, OPOH3a) U X MPUMEHEHHUE B ObITY M MIPOMBIILICHHOCTH.

Ilenouneie metambl: mnojoxkeHue B llepuogumyeckoil cucremMe xumMuyeckux syaemeHToB 1. W
MeHnnieneeBa, CTpOGHHE MX aTOMOB, HaXOXKIAeHHE B mpupoae. Pusnveckne U XUMUYECKHE CBOHCTBA (HA
npuMepe HaTpust U Kanusi). OKCUIbI U TUAPOKCUABI HATPHS U Kanusi. [IpuMeHeHne menouHbIX METaJIOB U
WX COCTUHEHMI.

[I{enouHO3€MeENbHBIE METAIBI MAarHuii W KajgbLUUid. TMOJOKeHue B llepuoauyeckoil cucreme
xummudeckux 37eMeHToB J[. 1. Menneneesa, CTpoeHHE UX aTOMOB, HaXOXKIE€HUE B npupoae. @Pusznueckue u
XUMHYECKHE CBOWCTBA MAarHUsl W Kajblus. BakHeiine coenuHeHHs KanbLus (OKCHUI, TUAPOKCHI, COJIH).
JKécTkocTh BOABI U CIIOCOOBI €€ YCTPaHEHHSI.

AmomuHuii: nonoxxenue B Ilepuonudeckoil cucreme xumudeckux snemeHTos [l M. Menneneesa,
CTPOEHHE aTOMa, HaXOXKAeHHe B mpupoae. Pusnveckue U XUMUYECKHE CBOWCTBA AMFOMHHUSA. AM(pOTEpHbIE
CBOICTBA OKCHA U THAPOKCU/IA AJIFOMUHUS.

Keneso: nonoxenne B llepmommueckoinn cucreme xumudeckux sjaeMeHToB JI. M. MeHneneesa,
CTpOEHHE aToMa, HaxoxjaeHue B mnpupoae. Pusmueckue M XUMHU4ecKkue cBoiicTBa kene3a. OKCHIBI,
runpokcunbl u conu xenesa (1) u xxenesa (I11), ux cocras, CBOWCTBA U MOJyUEHUE.

Xumuueckuii IKCnepuUMeHm:

O3HaKOMJIEHHE ¢ oOpa3maMy MeTajulOB M CIUIABOB, WX (PU3NYECKHMU CBOWCTBAMHM, H3YUYCHHE
pe3yJIbTaTOB KOPPO3UH METAUIOB  (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHANIOB), OCOOEHHOCTEH
B3aUMOJIEHCTBHA OKCHAA KaJbLUS U HATPHUA C BOJAOHW (BO3MOJKHO HCIIOJIb30BAHHE BHUIEOMATEPUATIOB),
HCCIIEIOBAHNE CBOMCTB *KECTKOH BOJBI, IPOLIECCA TOPEHHSI JKeje3a B KHCIOpoae (BO3MOXKHO HCIIOIb30BaHUE
BH/IEOMATEPHAJIOB), TPU3HAKOB TNPOTEKAHHs KAUYECTBEHHbIX pEAaKUUH Ha WMOHBI, MArHus, KaJbLHs,
amomuHus, 1mHKa, skenesa (II) w xemeza (1), memm (II), HaGmromeHWe W OMHCAHHWE MPOIECCOB
OKpAIIMBaHUS IITAMEHH MOHAMHU HATPUS, KAJUs U KalblMs (BO3MOXKHO HCIIONBb30BAHUE BUIEOMATEPUATIOB),
uccienoBaHne amM(pOTEpPHBIX CBOMCTB THAPOKCHAA aNIOMHHHUS M THAPOKCHAA LMHKA, peIleHHe
SKCIIEpUMEHTANIBHBIX 3aj1a4 110 TeMe « BakHelilne MeTasibl U UX COeAUHEHMSD.

XHMHS M OKPYRAIOIIAs cpeaa

BemecTBa 1 MaTepuasnbl B MOBCEAHEBHOM JKU3HM 4esloBeKa. be3onacHoe HCMonb30BaHUE BELECTB U
XUMHYECKUX peakuuii B OpITy. IlepBas moMOLIs MPU XUMHUYECKUX OJKOTaX M OTPABJICHUSX.

XUMHUUECKOE 3arpsi3HEHNE OKpy Karolnell cpeasl (mpeaenbHast AOMyCTHMAasi KOHLEHTPALHS BEIIECTB,
nanee — [1/1IK). Pojb XUMUHM B pelieHUH 3KOJOTHIECKUX MPOoOIeM.

Xumuueckuii IKcnepumenm:

u3yueHne o0pas3noB MaTepHaIOB (CTEKJIO, CIUIABbl METAJUIOB, ITOJIMMEPHBIE MaTEPHAJIBI).

Mesrcnpeomemmnie céssu

Peanusanus MeXNpPEeOMETHBIX CBSA3€H NPU W3YYEHUM XUMHUU B 9 Kjacce OCYILIECTBISETCS 4epes
UCITIOJIB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHSATHH, SBISAIOLIUXCS CUCTEMHBIMH
11l OTZAEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.

OO0ume ecTeCTBEHHO-HAYUYHbIE MOHATHS. HAy4YHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAJIN3, CHHTES,
KJIaccupuKalus, MNEePHUONUIHOCTh, HAOIONEHUE, 3KCIEPUMEHT, MOACIHPOBAHUE, H3MEPEHHE, MOAEIb,
SIBJIEHHE, TTAPHUKOBBIHN 3 EKT, TEXHOJIOTHsI, MATEPUAIBI.



®usuka: Matepus, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHWJ, U30TOMbBI, PaJIHOAKTUBHOCTD,
MOIJICKYJIA, BHGKTpI/ILIeCKI/Iﬁ 3apsa, IpOBOAHUKH, TOJYTIPOBOAHUKHU, TUSJICKTPHUKH, q)OTOBJ'IeMeHT, BCLICCTBO,
TeNO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KPUCTAJUTHYECKAs PEIIETKA,
CILJIaBBbI, (1)I/ISI/I"IGCKI/IG BCJIUYHHBI, €IUHUILbI U3MEPCHUA, KOCMUUYCCKOC MPOCTPAHCTBO, ILIAHCTHI, 3Bé3,[[bl,
Connue.

buonorus:  ¢orocuHTe3, npixaHue, Ouocdepa, SKOCHCTEMa, MHHEpalbHble  yIOOpEeHHs,
MUKPO3JICMEHTDBL, MAKPO3JIEMEHTDI, TUTATCJIBHBIC BEIICCTBA.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpAIBI, TOPHBIE TOPOIBI, MOJIE3HBIE HCKOTIAEMBIE, TOTLIHBO,
BOJHBIE PECYPCBL.



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS TPOTPAMMBI IO XUMHWUU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBbTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHMsSI MPOrPaMMbl OCHOBHOTO OOIIero oOpa3oBaHHs JTOCTHIAlOTCS B
xofe OOyueHHs] XMMHUU B €IMHCTBE Yy4eOHOW W BOCHHTATENIbHOW [ESITENbHOCTH B COOTBETCTBHH C
TPAOULIMOHHBIMH POCCUUCKUMH COLTMOKYJIBTYPHBIMH U AYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU, IPUHATHIMU
B 00IIECTBE MPAaBUIIAMU U HOPMAaMH ITOBEIEHHS M CIIOCOOCTBYIOT MPOLECCaM CAMOIIO3HAHUS, CAMOPAa3BUTHS
U COLMATTN3ALH 00y YarO IIUXCS.

JIMYHOCTHBIE Ppe3yJIbTaThl OTPAKAIOT TOTOBHOCTh OOYHAIOIIMXCS PYKOBOJACTBOBATBHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMN U paclIMpEeHHUE OIbITa AEATEIbHOCTH HA €€ OCHOBE, B TOM 4YHCIIE B
YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOIIEHUS K OTE€UECTBEHHOMY KYJbTYpPHOMY, HCTOPUUYECKOMY U HAYYHOMY HACJIEIHUIO,
NMOHMMAHMs 3HAYEHUS XUMHYECKOW HAyKU B JKU3HH COBPEMEHHOrO OOINEeCTBa, CIIOCOOHOCTH BIAIETh
JIOCTOBEPHOH MH(pOpMAIHed O MePEeIOBbIX JOCTHKEHUSX U OTKPBITHSIX MHPOBOW U OTE€YECTBEHHON XUMHUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUpPa U OOIIECTBA;

2) rpaAaHCKOr0 BOCIIUTAHUS:

MIPEICTaBICHNUs] O COLMANbHBIX HOPMax W MpPaBUIaX MEKJIMYHOCTHBIX OTHOLIEHUNH B KOJUJIEKTUBE,
KOMMY HUIKaTHBHOH KOMITIETEHTHOCTU B OOILIECTBEHHO IMOJIE3HOH, yUeOHOUCCIEeNOBATEIbCKON, TBOPUECKOH U
APYTUX BHOAX AEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOH NESITETbHOCTH NMPH BBIIOJIHEHUH
y4eOHBIX, TO3HABATENbHBIX 337124, BBINOJHEHUH XWUMHUYECKHUX OKCIEPUMEHTOB, CO3MAaHMU YYEOHBIX
IPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHIMMAHHIO U B3aMMOIIOMOLIH B MPOLIECCe 3TOH yueOHOH NesTeNbHOCTH,
rOTOBHOCTH OLIEHMBAaTh CBOE IOBEAEHHE M IOCTYNKH CBOMX TOBapuIled C MO3ULUM HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HaHMUs MTOCIEACTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33pEHYECKHE MPEACTaBJICHUs] O BeEleCTBE M XHUMHUYECKOM peakLMM, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH U COCTaBIAIOIINE OCHOBY AJIl TIOHUMAHHUS CYLIHOCTH HAy4HOU
KapTUHBl MHpa, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl IPHUPOIBI, B3aMMOCBS3SX
4eJioBeKa ¢ MPUPOHON cpenioil, O posiu XMMHUH B TO3HAHUH STHUX 3aKOHOMEPHOCTEH],

MIO3HABATEJIbHbIE MOTHUBBI, HAIPABIICHHBIE HA IMMOJIyUY€HHE HOBBIX 3HAHUI MO XMMHH, HEOOXOAUMBIE
i oObsCHeHWs HaOMIOMaeMbIX TMPOLECCOB U SIBIEHUH, TIO3HABATENbHOH, WHPOPMALMOHHON U
YUTATENbCKON KYJBTYPbl, B TOM YHCJIE€ HABBIKOB CaMOCTOSTEIBHOH paboThl C y4eOHBIMH TEKCTaMH,
CTIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMH TEXHUYECKUMU CPECTBAMH HUH(POPMAIIMOHHBIX TEXHOJOTHIA;

uHTepeC K OOyYeHUI0 H TMO3HAHUIO, JIOOO3HATENBHOCTb, TOTOBHOCTH M CHOCOOHOCTH K
caMOoO0pa3OBaHMIO, TMPOEKTHOM W HCCIIENOBATENbCKOH NIEATENIbHOCTH, K OCO3HAHHOMY  BBIOOpY
HAIPaBJICHHOCTH B YPOBHs 00yUeHHsI B JaJbHEHIIEM;

4) popmMupoOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE LEHHOCTH >KU3HM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3I0POBbIO, YCTAaHOBKM Ha
3I0pOBBI 00pa3 »KM3HHM, OCO3HAHME TNOCIEACTBHIA W HEMPHUATHE BPEAHBIX NPUBbIUEK (ymoTpeOseHus
AJIKOTOJIsI, HAPKOTHUKOB, KyPEHUs1), HEOOXOMUMOCTH COOJIFO/IEHUsT TIPABIJT OE30MaCHOCTH MPHU OOpAIEHUU C
XUMHYECKUMH BEIIECTBAMH B OBITY U PEaNbHOM JKU3HH,

S) TpyaoBoro BocnuTaHusi:

UHTEPEC K MPAKTUYECKOMY HM3YYEHHUIO MPOoeccHii U TPyda Pas3jMyHOro poaa, YBaXXKEHHUE K TPYAy U
pesysbTaTaM TPYAOBOH [eATENbHOCTH, B TOM YUCIE€ Ha OCHOBE NPUMEHEHMs MPEAMETHBIX 3HaHUM IO
XUMHH, OCO3HAHHBIA BBIOOP HWHAMBHUAYAJIbHOM TPAaEKTOPUU TPONOJUKEHUS OOpa3oBaHUS C YUYETOM
JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEH, YCIIEIHOM
npodeCCHOHATBPHON AEATENbHOCTH W Pa3BUTHA HEOOXOAMMBIX YMEHUH, TOTOBHOCTb aIalTHPOBATHCS B
npodeccnoHaIbHOHN cpene;

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:



SKOJIOTUYECKH Leieco00pa3Hoe OTHOLIEHHE K MPUPOAE KaK MCTOYHHKY JKU3HU Ha 3emile, OCHOBE €€
CYLIECTBOBAHMS, IOHMMAaHME IIEHHOCTH 3J0pPOBOro U 0Oe3omacHOro oOpas3a >KH3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (PU3HUYECKOMY M IICUXUYECKOMY 3I0POBBIO, OCO3HAHNE LIEHHOCTU COOJIOICHHS
npaBuiI OE30MacHOrO MOBEACHUS MPH PadoTe C BELIECTBAMH, a TAK)KE B CHUTYALHSIX, YTPOKAIOINX 3OPOBBIO
W SKU3HU JIFOIEH;

CIIOCOOHOCTH TIPUMEHATb 3HAHUS, IOJIydaeMble NPU H3YYCHWH XUMHH, U1 PeIleHHs 3a1ad,
CBSI3aHHBIX C OKpPY’KarOLIEW MPUPOAHOM CpPeAol, Il MOBBILIEHUS YPOBHSA 3KOJOTHYECKOH KYJBTYPBI,
OCO3HaHMs TIIOOANBHOTO XapaKkTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX PEelIeHUs] MOCPEACTBOM METOAOB
XUMHUH, OKOJOTMYECKOIO  MBIIIJIEHUs, YMEHHs  PYKOBOJACTBOBATbCS UM B  I[IO3HaBaTEJbHOM,
KOMMYHUKATUBHON U COLMAJIBHON MTPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpenMeTHBIX pe3yJIbTATOB BBIACISIIOT 3HAYMMBbIE 111 (POPMHUPOBAHUSI MUPOBO33PEHUS
oOIeHayYHble TIOHATHUS (3aKOH, TEOpUs, MPUHLMII, THIOTE3a, (PAaKT, CUCTeMa, MPOLECC, SKCIEPUMEHT U
APYTroe.), KOTOPBIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEenIMeTax U MO3BOJSIIOT Ha OCHOBE
3HaHUH M3 STHX NpenMeToB (OPMHUPOBATH MPEACTABICHHE O LEJOCTHOW HAy4YHOH KapTHHE MHpa, U
yHHUBEpCalbHbIe y4eOHbIe NeHcTBUsA (MO3HABATENbHbIE, KOMMYHUKATHUBHBIC, PETYJSITHBHBIE), KOTOPBIC
obecrieunBarOT (POPMHPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYILIECTBICHHIO
y4eOHOU e TETbHOCTH.

ITo3HaBaTebHbIE YHHBepcAJbHbIE YUeOHbIe AeHCTBUS

ba3osble JornyecKkue AeHCTBHSA:

YMEHUS UCIIONb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHUS PU OCBOEHUM 3HAHUI: PAaCKpbIBATh CMBICI
XUMHYECKUX TOHATHH (BBIACTATH UX XapakTepHbIE NMPU3HAKH, YCTAHABJIMBATH B3aUMOCBS3b C JPYTUMH
MOHSTHSIMH ), UCTIOJIb30BAaTh MOHSTHUS Il OOBSICHEHHSI OT/ENBbHBIX (PAKTOB U SIBJICHUI, BEIOMPATh OCHOBAHHMS
U KPUTEpUH NS KJAaCCH(PUKAIMM XUMHUYECKUX BEINECTB W XUMHYECKHX pEaKLUi, yCTaHaBIMBATh
NPUYHHHO-CIECTBEHHbIE CBA3M MEXAYy OOBEKTAMH W3YYEHHUS, CTPOUTH JIOTMYECKHE pacCy KICHHS
(MHOYKTHUBHBIE, IeAYKTUBHBIC, 10 AaHAJIOTHH), IEJIaTh BBIBOJIBI U 3aKIFOUCHUS,

yMEHHE TMpPHUMEHSITh B TPOLECCe TMO3HAHHWA TMOHATHS (IPEAMETHBIE W  METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOMIEIH, HCIIONb3yEeMbIE B XUMHH, MPE0OPa30BBIBATE MIMPOKO MPUMEHSIEMbIE B
XUMHHU MOJIEJIbHbIE TMPEACTABICHUS — XUMHYECKHI 3HaK (CHMBOJ 3JIEMEHTa), XUMHUecKas (popmyna u
ypaBHEHHE XHUMHUYECKOH peakuuu — TPU PEIeHHH Y4eOHO-NO3HABATENBHBIX 3a7ad, C Y4YETOM 3THX
MOJIENIbHBIX MPECTABICHHUH BBIABISITh U XaPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH M3y4aeMbIX OOBEKTOB
— XHMHUYECKHX BEIIECTB WU XUMHYECKHX PEaKLHH, BBIIBIATL OOLIMEe 3aKOHOMEPHOCTH, NPUYUHHO-
CJIEZICTBEHHBIE CBSA3M U IPOTUBOPEUHS B H3y4YaeMbIX MTPOLIECCaX U SIBJICHMSIX.

Ba3zoBrbie nccienopareibckue 1eHCTBHUS

yMEHHE HCIOJb30BaTh IOCTABIEHHBbIE BOINPOCHI B KAaueCTBE HMHCTPYMEHTAa IMO3HAHUS, a TaKxke B
Ka4eCTBE OCHOBBI JUIst (POPMHUPOBAHHSI THIIOTE3BI IO TIPOBEPKE MPABUIIBHOCTH BBICKA3BIBAEMBIX CYIKACHUH,

npuoOpeTeHne OmbiTa MO  IUIAHUPOBAHUIO, OPraHW3alUM W  TPOBENCHHIO  YUEHHMYECKUX
SKCIIEPUMEHTOB, YMEHHE HaOMI0aTh 32 XOA0M IPOIIecca, CAMOCTOSITEIIbHO MPOrHO3UPOBATh €0 Pe3yJIbTar,
dopmynrpoBaTh 0OOOIIEHHS U BBIBOBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHMS, COCTABIISITh
OTYET O MpOAENaHHOH padore.

Pabora ¢ undopmanueii:

yMEHHE BBIOMpaTh, AaHATM3UPOBATh W MHTEPIIPETUPOBATh WH(POPMALMIO PA3TUYHBIX BHAOB U (GOpM
NPEACTABICHUS, TMOJNyYaeMyl0 W3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJSIPHAS JINTEPATypa XUMHYECKOTO
COIlep KaHusl, CIPaBOUHbIE MOCOOMs, pecypchl MHTepHETa), KPUTHUYECKH OLICHWBATh MPOTHBOPEUHMBYIO H
HEIOCTOBEPHYI0 MH(OPMAILIHIO,

yMEHHE NPUMEHSTb pPa3JIMdHble METOAbl M 3alpochl IMPH IMOWCKE W OTOOpe HHpOpMaLUu |
COOTBETCTBYIOIIMX HAaHHBIX, HEOOXONWMBIX JJIs1 BBITOJHEHHs Y4YeOHBIX M TIO3HABATENbHBIX 3a/1ad
ONpeNeNIEHHOr0  THUMA, TNpPUOOpeTeHne omblita B 00JACTH  WCHOJB30BaHHUA  HMH(POPMAIIMOHHO-
KOMMYHMKATUBHBIX TEXHOJIOTUM, OBJIaZIeHUE KYJIbTYpOIl aKTUBHOIO MCIIOJIb30BAHUS PA3INYHBIX [TOMCKOBBIX



CHCTEM, CaMOCTOSITEJIbHO  BBIOMpATh ONTHMAJbHYIO (OPMYy TPEACTaBICHUS HHPOPMALUU |
WLTFOCTPUPOBATH PEIaeMbIe 3a1a4H HECIOKHBIMHI CXEMaMH, IHarpaMMaMu, ApYyruMu Gpopmamu rpaguku u
X KOMOUHAIUSIMH,
yMEHHE HCIOJb30BaTh M aHAIN3HPOBAThH B MpOLECCe YUeOHOH M HCCIIENOBATEIBCKON NESTEbHOCTH
UHPOPMALMIO O BIMSHUM TPOMBIIIJIEHHOCTH, CEJIbCKOrO XO3SHCTBA W TPAHCIOPTA HA COCTOSTHUE
OKpY>Karoleil MpUpOIHON CPeabl.
KoMMmyHHKATHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBHSA:
yYMEHUs 331aBaTh BOMPOCHI (B X0me Anaiora v (W) AUCKYCCHUU) MO CYIIECTBY OOCYKAaeMON TeMBbI,
(bopMyIHpPOBATh CBOU MPEAJIOKEHHSI OTHOCHTEIBHO BBITIOJIHEHNUS PEIOKEHHOH 3a1a4y;
YMEHHSI TPEICTAaBIATh NOJYYEHHbIE pe3yJIbTaThbl IO3HABATENbHOW MEATENBHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTax; [eJaThb NPE3EHTALNI0 pPe3yJIbTATOB BBITOJHEHUS XHMHUYECKOTO JKCIIEPUMEHTa
(mabopatopHoro omnbita, 1abOPaTOPHON PadOTHI O UCCIEIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO MPOEKTA);
yMeHHs1 y4eOHOro COTPYOHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TIO3HABATEJIbHOW W
HCCIIEIOBATENCKON JIESTEIbHOCTH TPU PELICHNH BO3HUKAKOMINX MNpodjieM Ha OCHOBE yuéra oOO0ImnX
HMHTEPECOB 1 COTJIACOBAHMS MO3ULIHIA (00CYy KIeHHs1, 0OOMEH MHEHUSMHU,  MO3TOBBIE IITYPMbD), KOOPAUHALIHS
COBMECTHBIX JIEHCTBUH, ONPENETICHNE KPUTEPHUEB IO OLIEHKE Ka4eCTBA BBIIIOJHEHHOW PadOThI U IPyTHE).
PeryasiTuBHbIE YHHBepCAJbHbIE YUeOHbIE AeHCTBHS:
YMEHHE CaMOCTOSITEJIbHO ONPEAENsTh LeNd JESITeNbHOCTH, IUIAHUPOBATh, OCYINECTBJISTH,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOK MAESTEIbHOCTb, BbIOMpaTh Hambosee
s¢pexTuBHBIE CIIOCOOBI pelleHrs YUeOHBIX U MO3HABATEJIbHBIX 3371a4, CAMOCTOSITEIbHO COCTABIISATH WJIH
KOPPEKTHUPOBATh MPEJIOKEHHBIN aJrOPUTM NEWCTBUI NPHU BBINOJHEHUH 33JaHUU C Y4ETOM MOJIy4YEeHUs
HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHSX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO
pe3yJibTara 3asBJIEHHOW LEJIH, YMEHHE HCIIONb30BaTh W AHAJIU3UPOBATH KOHTEKCTBI, IMpEIyaracMble B
YCJIOBUH 3aJJaHUI.
HNPEJMETHBIE PE3YJIBTATHI
B cocraBe mpeaMeTHBIX pe3ysbTAaTOB IO OCBOCHHUIO OOS3aTENIbHOTO COAEPIKaHMs, YCTAHOBJIEHHOTO
naHHOU (enmepanbHON pabouell MPOrpaMMOMN, BBIIEISIFOT. OCBOCHHBIE OOYUYAIOUTUMUCS HAy4YHBIC 3HAHUS,
yMEHHsI U CrocoObl neiicTBul, cnenuduueckue st MpeaMeTHONH obmacTi « XUMUs», BUOBI AESTEIbHOCTH
O TOJIyYEHHI0O HOBOTO 3HAHMS, €r0 WHTEpPHpeTanuy, NpeoOpa3soBaHUIO M NMPUMEHEHUI0 B Pa3IUYHBIX
y4eOHBIX U HOBBIX CUTYaLIUSX.
K xonmy obyueHus B 8 kJacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM ypPOBHE IOJDKHBI OTPakaTh
cpOpPMHPOBAHHOCTD Y OOYHAIOIIUXCST YMEHUH!
® PaCKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX IMOHATHUH: aTOM, MOJIEKyJia, XUMHUYECKHH 3JIEMEHT,
IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAS M HEOAHOPONHAs), BAJIEHTHOCTD,
OTHOCHTEJIbHASI aTOMHAsl M MOJIEKYJISIPHAsI Macca, KOJIMYEeCTBO BEIECTBA, MOJIb, MOJISIpHAsI Macca,
MaccoBasi IOJsI XMMHYECKOrO 3JIEMEHTa B COEAMHEHUH, MOJSIPHBIA OOBEM, OKCHI, KHCJIOTA,
OCHOBAHME, COJIb, 3JIEKTPOOTPULATEIBPHOCTb, CTENEHb OKUCJICHUS, XHMHYECKas peaKiys,
KJIacCU(UKALIUS PEaKLUi: PEaKNd COCAMHEHUs, PEaKIMH PA3JIOKEHHs, PEaKUUU 3aMeLIeHUs,
peakuy oOMeHa, 5K30- U 3HIOTEPMHUYECKHE PEaKIUH, TEIUIOBOH 3(PQEeKT peakuuy, siipo aToMa,
SJIEKTPOHHBINA CJIOH aToMa, aTOMHasi OopOWTalb, paiNyC aTOMa, XUMHYECKasl CBsI3b, MOJISIPHAS U
HETIOJISIpHAsl KOBAJICHTHAsI CBsI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHWUOH, PacTBOpP, MAaccoBasl JOJIs
BelecTBa (MPOLIEHTHAS] KOHLIGHTPAIIHsI) B PaCTBOPE;

® UIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSITHA W MPUMEHSITh 3TH MOHSITHS TIPU
OMHCAaHUN BEUIECTB U UX MPEBPAIIECHUH;

® HCIMOJB30BAaTh XHMMHYECKYK) CHMBOJMKY [UJIsl COCTaBJE€HHs (OPMyJl BELIECTB W ypPaBHEHUH
XUMHUYECKUX PEAKLU;

® ONpeneysiTh BAJEHTHOCTb aTOMOB 3JIEMEHTOB B OWHAPHBIX COENMHEHUSIX, CTENEeHb OKHUCJICHUS

3JIEMEHTOB B OWHApPHBIX COCOMHEHUSX, NMPHUHAIJIEKHOCTb BEIIECTB K OMNPEACTIEHHOMY KJaccy



COoeANHEHUH no GopMynam, BUJ XUMHUUYECKOH CBSI3U (KOBAJICHTHAS M MOHHAS) B HEOPTaHMUYECKUX
COCAMHEHUSX;

packpriBaTh cmbica Ilepuonuueckoro 3akona Jl. M. MeHaeneeBa: 1eMOHCTPUPOBATh MOHUMAaHUE
NEPUOIUYECKON 3aBHUCHMOCTH CBOWCTB XHUMHUYECKHX JJIEMEHTOB OT UX IOJOXKEHHUS B
[Tepronnueckoii cucTeMe, 3aKOHOB COXPAHEHHUs] MAacChl BEIIECTB, NIOCTOSHCTBA COCTABA, ATOMHO-
MOJIEKYJISIPHOTO YUEHUs], 3aKOHa ABOTazpo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOIM4Hyr QopMmy Ileprmoanyeckoil CHCTEMBI XUMHYECKHX
3JIEMEHTOB. Pa3jIM4aTh MOHATHUS «ri1aBHas moxrpymnmna (A-rpymnma)» u «modounas noarpymnmna (b-
rpymma)», Majible U OONbIINE EPUOIBI, COOTHOCUTh 0003HAUEHUS], KOTOPbIE UMEIOTCS B TaOJHIe
«Ilepuonuueckas cucrtemMa xumudeckux snemeHToB J[. M. MeHneneesay ¢ YHCIOBBIMHU
XapaKTEPUCTHKAMH CTPOSHHsI aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsia sapa, olruee
YHCJIO 3JIEKTPOHOB U PaCHpeAeIeHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATb XUMHUUECKHE 3JIEMEHTHI, HEOPTaHMUECKHE BEINEeCTBA, XUMHYECKHE PEaKLHH
(TI0 YnCNy M COCTaBy YYaCTBYIOLINX B PEAKIIH BEIIECTB, IO TEIIIOBOMY 3P (DeKTy);
XapaKkTepHU30BaTh (OMHCHIBATH) OOINHME XWMHYECKHUE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKIasi OMUCAHNE PUMEPAMH MOJIEKYJIIPHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX
peaxuuii,

MPOTHO3UPOBATh CBOHCTBA BEIIECTB B 3aBUCHMOCTH OT UX KA4ECTBEHHOT'O COCTaBa, BO3MOXKHOCTH
MPOTEKAHUSI XUMHUYECKUX MTPEBPALIECHUI B PA3JIMIHBIX YCIOBUSX;

BBIUUCIIATE OTHOCHTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEINECTB, MAaCCOBYIO JIOJIO
XUMHYECKOro 3JIeMeHTa Mo (OopMyJie COEIWHEHHs, MAacCOBYIO IOJIO BEINEeCTBA B PaCTBOPE,
MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMHUECKOH peakLny,;

NPUMEHSTh OCHOBHBIE ONEPALUN MBICIUTEIbHON NESTEbHOCTH — aHAJM3 M CHHTE3, CPaBHEHUE,
o0o01enne, CUCTeMAaTH3ALNIO, KIaCCU(DUKALIMIO, BBISBIICHUE MPUUYUHHO-CIICICTBEHHBIX CBSI3EH —
Il WU3yYEHUS CBOWCTB BEIIECTB W XHMHUYECKHX PEAKLUWH, €CTECTBEHHO-HAYYHBIE METOMBI
NO3HaHUS — HAOJIOIeHNe, U3MEPEHUE, MOJIEINPOBAHUE, SKCIIEPUMEHT (peasbHbIA 1 MbICIICHHBIH );
CJIEZIOBATh MPaBWJIAM TIOJB30BAHUS XUMHUYECKOW MOCYNON U 1abopaTopHbIM OOOPYIOBaHHEM, a
TAK)Ke TpaBUJIaM OOpAIIeHHs C BELIECTBAMH B COOTBETCTBHUU C MHCTPYKLHUSMH IO BBITOJIHEHHUIO
JTa00pATOPHBIX XUMHUYECKHUX OIBITOB IO TONYyYEHUI0 U COOMPaHMIO ra3000pa3HBIX BELIECTB
(Bomoponma W KHCJIOpOAa), NPUTOTOBIEHHIO PACTBOPOB C OMNPENENEHHOW MAacCOBOH IOJei
pPAacTBOPEHHOTO BEIECTBA, IUIAHUPOBATb W MPOBOAUTH XHUMHYECKHE SKCIEPUMEHTBI I10
pAcCIIO3HABAHMUIO PACTBOPOB MIENOYEH M KHUCJIOT C TOMOIIBI0 HHIUKATOPOB  (JIAKMYC,
(beHondTanenH, METUIIOPAHK U IPYTHE).

K xonmy oOyueHus B 9 kJacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM ypPOBHE IOJDKHBI OTPakaTh
cpOPMHPOBAHHOCTD Y OOYHAOIIUXCS YMEHUH!

PacKpbIBaTb CMBIC] OCHOBHBIX XMMHMYECKUX IMOHSITHUH. XUMHYECKHUH 3JIEMEHT, aTOM, MOJIEKYyJa,
WOH, KAaTHOH, AaHMOH, TIPOCTO€  BEUIECTBO,  CJIIOKHOE  BEIIECTBO,  BaJECHTHOCTD,
3JIEKTPOOTPULIATEIbHOCTb, CTEMEHb OKHUCIICHMs, XUMHYECKas peakuusi, XUMUYECKas CBs3b,
TEIUIOBOH 3(PQPEKT peakiuy, MOJIb, MOJSIPHBIH OOBEM, PacCTBOP, SJIEKTPOJHUTHI, HEIJIEKTPOJIHTHL,
SJEKTPOSUTHYECKAsT AMCCOLMALINS, PEAKIMH HMOHHOrO OOMEHa, KaTajiu3aTop, XHMHYEeCKOoe
paBHOBecHe, 0OpaTHMble U HEOOPATUMBIE PEAKIIH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLINH,
OKHCJIUTENIb, BOCCTAHOBUTEJb, OKHCJIEHHE M BOCCTAHOBJICHHE, aJUIOTPONHs, aM(poTepHOCTS,
XUMHYECKasi CBA3b (KOBAJICHTHAsI, MOHHAS, METAJJIMYECKast), KPUCTAJIIMUECKAs pEIETKa, KOPPO3Us
METAJUIOB, CIUIAaBbl, CKOPOCTb XMMHUYECKOHN PEeaKLUH, IPEAEIBbHO fony cTuMas koHueHTpauus I1JIK
BEIIECTBA,

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATUM U NPUMEHATHb 3TH MOHATHS IIPH
ONHUCAHUU BEUIECTB U UX NPEBPALECHU,



UCITIONB30BATh XUMHUYECKYI0 CHUMBOJIUKY JUI COCTaBJIEHUs (OPMYyJT BEIIECTB M ypaBHEHHIA
XUMHUYECKUX PEAKLU;

ONpeneNATh BAJEHTHOCTb M CTENEHb OKHUCICHUS XUMHYECKHX 3JEMEHTOB B COCIUHEHHSX
Pa3IUYHOTO COCTaBa, NPUHAMJIEKHOCTb BEINECTB K OINPENENIEHHOMY KJIACCy COEAMHEHUH 110
dbopmynaM, BHI XUMHUYECKOW CBsI3U (KOBaJICHTHAs, NOHHAS, METAJUINYECKasi) B HEOPraHMYECKUX
COCAMHEHUSX, 3apsii MOHA 1O XMMHYECKOH (opmyie, xapakTtep cpenbl B BOAHBIX PacTBOpPax
HEOPraHMYECKUX COSAMHEHUH, TUI KPUCTAIUTMYECKOH PEIIETKU KOHKPETHOTO BEIECTBA;
packpeiBaTh cMbich llepuoguueckoro 3axkoHa JI. M. MeHneneeBa W NEMOHCTPUPOBATH €ro
NOHMMAaHME. OINHUCBHIBATD M XapakTepuszoBarh Tabmuunyro Qopmy Ilepuoamueckoil cuCTEMBI
XUMHYECKUX 3JIEMEHTOB. pPa3jiMuaTh MOHATHUS «IJaBHas noxarpynma (A-rpynma)» U «mobodHas
noarpymnmna (b-rpynma)», manbie u Oojbline NEPUOIBI, COOTHOCHUTb OOO3HAYEHHUS, KOTOpBIC
UMEIOTCA B TNEPHUOAMYECKONW Talnuie, ¢ YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB | 3apsif siapa, obliee YUCIIO 3JIEKTPOHOB U PacIpeAeSIeHHE UX 110
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIHNE 3aKOHOMEPHOCTH B U3MEHEHHU CBOWCTB 3JIEMEHTOB M HX
COEAMHEHUH B Mpeenax MajbIX EPHOJOB U TJIABHBIX MOATPYIII C YUETOM CTPOEHUS UX aTOMOB,
KJIACCU(UIIUPOBATh XUMHUUECKHE 3JIEMEHTHI, HEOPTaHMUECKHE BEIIECTBA, XMMUYECKHE PEaKLHH
(TI0 YMCIy ¥ COCTaBY yYACTBYIOLIUX B PEAKLMH BELIECTB, MO TEIUIOBOMY 3(QeKTy, o H3MEHEHHIO
CTETIeHEeH OKHCIIEHUS] XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIMEe W Ccrenuduueckre XUMHYECKUe CBOWCTBA MPOCTBIX U
CJIOKHBIX BEILIECTB, MOATBEPIKAasl ONMHCAHHE MPUMEPAMU MOJEKYJSIPHBIX M HOHHBIX ypPaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

COCTABJIATh YPABHEHUS 3JIEKTPOIUTUUECKON JUCCOLMAN KUCIIOT, MIeJoYel U COJNel, TOJHbIE U
COKpAIIEHHbIC YPaBHEHHUs] peakuui HOHHOro OOMEHa, YPaBHEHHs PEaKLUUH, MOATBEPKIAOIINX
CYLIECTBOBAHHME T€HETHUECKON CBSI3U MEKAY BEIECTBAMH PA3JIMYHBIX KIIACCOB;

PaCKpbIBaTh CYIIHOCTb OKHCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAKIHI MOCPENCTBOM COCTABJICHUS
3JIEKTPOHHOTO OallaHCa 3THX PEaKIUii;

NPOTHO3UPOBATH CBOIMCTBA BEILIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH IPOTEKAHUS
XUMHYECKUX NPEBPAILEHHUH B PA3JINYHBIX YCIOBUSX;

BBIUUCIIATE OTHOCHTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHYECKOrO 3JIeMeHTa Mo (OpMyJie COENWHEHHs, MAacCOBYIO IOJIIO BEINECTBA B PacTBOPE,
MPOBOIUTH PACUETHI 10 YPABHEHUIO XUMHUECKOH peakLny,;

coOMmoaTh MpaBUiIa IMOJIb30BAHMS XUMHUYECKOW MOCynod U yabopaTopHbIM OOOpYyIOBaHUEM, a
TAKXKe MpaBUiia OOpAIIEeHUs] C BELIECTBAMH B COOTBETCTBHU C MHCTPYKLMSIMH IO BBITOJHEHHIO
7Ta00paTOPHBIX XUMHUYECKUX OIBITOB IO TONYyYEHHUI0 U COOMPAHWIO Tra3000pa3HbIX BEIECTB
(aMMuaka u yTIeKucioro rasa);

NPOBOOUTH PEAKIHH, TOATBEPKOAIOIINE KAYECTBEHHBbIH COCTaB  PA3JIMYHBIX  BEILIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOPUA-, Opomun-, woaua-, kapboHar-, ¢ocdar-, cuimkar-,
cyabdart-, THAPOKCHI-UOHBI, KATHOHBI AMMOHHS U HOHBI N3yUYE€HHBIX METAIJIOB, IPUCYTCTBYIOIINE
B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BELIECTB;

NPUMEHSTh OCHOBHBIE OMEPALUN MBICIUTEIBbHON NESTEbHOCTH — aHAJM3 M CHHTE3, CPaBHEHHUE,
00o0IIeHne, CHUCTEMAaTHU3aLUI0, BBIABJICHHE NPHYUHHO-CIECTBEHHBIX CBSI3€H — U M3y4YeHUs
CBOWCTB BELIECTB M XHUMHYECKUX pPEAKUWH, €eCTeCTBEHHO-HAyYHbIE METONbl TO3HAHUS —
HaOJIOIeHUE, U3MEPEHUE, MONIETUPOBAHHUE, SKCIIEPUMEHT (peasbHbIN U MBICIICHHBIH ).
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