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COAEPKXAHUE OBYYEHMUA

8 KUIACC

ITepBoHayabHbIe XUMHYECKHE TTOHATHSA

[Ipeamer xumun. Poib XMMUU B JKM3HM YelOBEKa. XMMHUS B CHCTEME Hayk. Tema u
BelecTBa. PU3MYecKue CBOICTBAa BEUIECTB. ArperaTHoe cocTtosHue BeuecTB. lloHsTHE ©
MeTo/1ax Mo3HaHMUs B XUMUHU. YUCThIe BemecTBa U cMecr. CriocoObl pa3iesIeHus CMecel.

ATOMBI U MOJEKyabl. XUMHUYECKHE 3JeMEHThl. CHUMBOIBI XUMHYECKUX 3JIEMEHTOB.
[IpocTsle U croxHBIE BEECTBA. ATOMHO-MOJIEKY/ISIPHOE YUEHUE.

Xumudeckas dopmyna. BameHTHOCTP aTOMOB  XMMHYECKMX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENIBbHAsA aTOMHas Macca. OTHOCUTEIbHAS MOJIEKYIISIpHAS
Macca. MaccoBasi 1011 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3auMoOCBSA3b KOJIMYECTBA, MACCHI U
Yuclla CTPYKTYPHBIX €AMHMI] BelecTBa. Pacuérel mo GopmynaM XUMHUYECKUX COEAUHEHUM.

PuU3NUECKNE W XUMHYECKUE SBJICHUA. XUMHUYECKas pEaAKIus M €€ TPU3HAKH. 3aKOH
COXpaHEHHUs Macchl BelecTB. XUMHUYECKHe ypaBHeHUs. Knaccuduranus XuMHUYECKUX peakiuii
(coenuHEHMs, pa3IOKEHU S, 3aMeIIcHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMUECKOH Mocynoi, npaBuiaamMu paboTel B J1aOOpaTOpUHM M MpUEMaMU
oOparmeHust ¢ 1a00paTOpHBIM 00OpPYIOBAaHWEM, W3YUYCHHE W ONHCaHWE (PU3NUYECKUX CBOWCTB
00pa3l0oB HEOPraHUUYECKUX BEILECTB, HaOMoIeHNe PU3nUecKuX (T1aBJIeHUE BOCKa, TasiHUE JIb/a,
pacTupaHue caxapa B CTYIKe, KHIIEHUE U KOHJIEHCALUs BOJIbl) M XUMUYECKUX (TOPEHHUE CBEYH,
IPOKAJIMBAHUE METHOW TPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KUCIOTOM ) ABJICHUH, HaOI0IeHNe
U ONHMCAHHME TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuil (pasnokeHue caxapa,
B3aMMO/JICHICTBHE CEPHOM KHUCIOTHI C XJIopuJoM Oapusi, pazioxeHue ruapokcuna meau (1) mpu
HarpeBaHMM, B3auMOJEHCTBUE >keneza ¢ pactBopoMm conu menu (Il), msydenue cmocoOoB
paszeneHus cMecedl: ¢ MOMOLIBI0 MarHuTa, (UIbTpOBaHUE, BBIMApUBAHUE, TUCTUIUIALUS,
xpomarorpadus, NpPOBEACHHWE OUYUCTKM TIIOBAPEHHOW COJIM, HAONIOJCHHE U OIHMCAaHHE
pE3YJIBTATOB TPOBEIEHUS OIBITA, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MaccChl, CO3JaHuE
MoJIeIel MOJIEKY (IIapOCTEPKHEBBIX).

BaskHeiinme npeacraBuTe/ M HEOPraHU4Ye CKUX BEIleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopog — sieMeHT M MpPOCTOE BEIECTBO.
Haxoxxnenue kuciaopoaa B mpupoje, (pu3ndeckre U XMMUYECKUe CBOMCTBA (Peakuny TOpeHust).
Oxcuppl. [lpumenenue xucinopoga. CrocoObl IOJydeHHUs KUCIOpoJa B J1labopaTopuu U
npombinuieHHOCTH. KpyroBopoT kucinopona B mpupozae. O30H — autoTporHas MOIU(UKAIUS
KUCJIOpOJaA.

TennoBoil >(dekr XuMHUUYECKOW peakiuu, TEPMOXUMHUYECKHE YpPaBHEHHUS, BK30- U
OHIOTEPMHUUECKUE pEAKUMHU. TONIMBO: yrolb M MeETaH. 3arpsA3HEHHE BO3/yXa, YCUJICHHE
HNapHUKOBOTO (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonmopon — nameMeHT M mpocTtoe BemecTBo. HaxokaeHue Bopopoga B IPUPOJE,
dusnyeckue U XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIOCO0b! oydeHus. Kuciots! u conu.

MonsipHblii 00bEM ra3oB. Pacy€Tbl Mo XMMHUUYECKUM YpPaBHEHUSIM.

dusnueckne cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopsl. HacellieHHBIE U
HEHACBIIICHHBIE DPACTBOPBL. PacTBOpHMOCTH BemecTs B Boxe. MaccoBas [0Js BEIECTBA B
pactBope. Xumuueckue cBoiictBa Boabl. OcHOBaHMS. Poib pacTBOPOB B MPUPOAE U B JKU3HU
yenoBeka. KpyroBopor Boxabl B npupone. 3arps3sHeHue NpUpoaHbIX BoA. OXpaHa M OYMCTKA
HIPUPOJHBIX BOJI.



Knaccuduranuss nHeopranmuyeckux coeauHeHuid. Oxcuapl. Kiaccuukanuss OKCHIOB:
coyieoOpasyronme (OCHOBHBIC, KACIOTHBIE, aM(OTEepHBIE) U HecosieoOpaszyronme. Homenknarypa
okcu10B. dusnueckue U XMMUYECKUE CBOMCTBA OKCHI0B. [lomyueHne okcuioB.

OcHoBanus. Knaccudukanus oOcCHOBaHUN: LIENIOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. ®dusnueckue M XMMHYECKHE CBOMCTBAa OCHOBaHuU. Ilomydenue
OCHOBAaHMH.

Kucnortel. Kimaccudukanus xkucinor. Homenkiarypa kuciaor. @uszndeckue U XUMHYECKHE
cBoiicTBa kucioT. Pan akruBHocty metaiuioB H. H. bekeroBa. Tlomyuenune kucior.

Comu. Homenknatypa coneil. dusnueckue U xumudeckue cBoiictBa coneil. Ilomyuenue
COJIEH.

I'eneTnueckas CBsI3b MEXAY KIacCaMM HEOPraHMYECKUX COSAMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJNIENICHUE COJEpKAHUsI KUCIOpO/a B BO3AyXE, OJy4€HHUE, COOMpPAHHUE,
pacro3HaBaHUWE M HW3y4deHUE CBOWCTB KHUCIOPOJa, HAOMIOJIeHHWE B3aWMOICWCTBUS BEIIECTB C
KUCJIOPOJIOM U YCJIOBMSI BO3HUKHOBEHMS M IpEKpallleHUsl TopeHus (moxkapa), 03HaKOMJIEHHE C
oOpasllaMi OKCHJOB W OINMCAHHE HX CBOWCTB, MOJIydeHHUE, cOOMpaHuUe, paclo3HaBaHHE U
u3ydeHHe CBOWCTB Bojopoja (TopeHme), B3amMmojelcTBue Bogopoma ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BHICOMATEPHAIIOB), HAOMOAeHIE 00pa3IlOB BEILECTB KOJIUYECTBOM
1 Mounb, uccienoBaHue OCOOCHHOCTEH PACTBOPEHUS BEUIECTB C PazIMYHON paCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHON MacCOBOM JOJEH pPAacTBOPEHHOIO BELIECTBA,
B3aMMO/JICIICTBME BOABI C MeTaIaMH (HAaTpHEM M Kalbl[ieM) (BO3MOXXHO HCIIOIb30BaHUE
BHJ/IEOMATEPHANIOB), HCCIeI0BaHUEe 00pa3l[0OB HEOPTaHMYECKUX BEILIECTB PA3IUYHBIX KIAaCCOB,
HaOII0IeHNe M3MEHEHUsI OKPACKH WHIUKATOPOB B PAcTBOpAax KUCJIOT M INEJIOYeH, M3yudeHUe
B3auMozeiicTBusi okcupa menu (ll) ¢ pacTBopoM cepHON KHUCIIOTBI, KUCIOT C MeETaJIaMH,
peaKkuuii HeUTpaau3aluH, IO0JIydeHHE HEPAaCTBOPUMBIX OCHOBAaHWM, BBITECHEHUE OJHOTO
MeTajlla APYTUM M3 pacTBOPA COJIH, PEIIEHUE HKCIIEPUMEHTAIBHBIX 3ajad 110 TeMe «BaxkHennme
KJ1acChl HEOPTraHUYECKUX COEAUHEHUI».

Iepuonnuyecknii 3axon u Ilepuoanyeckas cucreMa XumMu4eckux djiaemenros . H.
MemnneeeBa. CtpoeHne aToMoB. XuMuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE
peaxkumun

[lepBble TOMBITKM KIacCU(PUKAIIMKM XUMHUYECKUX dJeMeHToB. [loHsTHE o0 rpymmax
CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEIIOYHO3EMENbHbIE METAJIJIbl, TAJIOTEHbI, UHEPTHHIE Ta3bl).
DNEeMEHThI, KOTOpble 00pa3yloT aM(pOTEPHBIE OKCUIBI U THAPOKCHUIBI.

[lepuonuueckuit 3akoH. Ilepuoanueckas cucrema xumudeckux djemeHTtoB J[. U.
MenneneeBa. KopoTtkonepuoanas u anmuHHomepuonHas (opmel Ileprmogmueckoil cucTeMbl
xumuueckux syemeHToB [[. WM. Mengeneea. Ilepuoast u rpynmnbl. Dusmyeckuii cMbICT
MOPSIKOBOTO HOMEpPA, HOMEPOB MEPHO/IA U TPYIIIIBI FJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szaep. HM3ortomsl. Oisekrponbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB TMEpBHIX 20 XUMHYECKUX d1eMeHTOB [leproanyeckoil cucTeMbl
J. M. MengeneeBa. XapakTepucTUKa XUMHYECKOTO JJIEMEHTAa IIO €ro IOJOXKEHHUIO B
Ilepuonuueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS pauyca aTOMOB XUMHYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IpyIIaM U IepruOAaM.

3unauenue [lepuonuueckoro 3akoHa u Ilepuonnueckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB
JUIs pa3BUTUs Hayku U npaktuku. J[. . Mennenees — yd€HbIN U IpayKIaHUH.

XuMuyeckast CBSI3b. KoBanenTtHas (monsipHas u HEToJIsIpHas) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUUECKUX JIEMEHTOB. HloHHas CBA3b.



Crenenp  okucieHus. OKUCIUTEIBHO--BOCCTAaHOBUTENbHBIE —peakiuuu. [Iporecchbr
OKHCIICHUS U BOCCTaHOBJICHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydeHue oO0pasloB BEIIECTB METAUIOB UM HEMETaNIOB, B3aUMOJICHCTBHE TUIPOKCHIA
[IMHKA C PAacTBOPAMU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB, WJLUTFOCTPUPYIOIIMX MPUMEPHI
OKHCITUTETHbHO-BOCCTAHOBUTEIBHBIX PEAKIHH (TOPEHHE, PEAKIINU PA3TI0KEHUSI, COSTUHEHUS).

Meosicnpeomemnule ceazu

Peanuzaius MEeXIpeaIMETHBIX CBS3€H MPU M3YYEHHH XUMHUU B 8 KIIACCE OCYIIECTBIISETCS
yepe3 HCMHOJb30BAaHUE KaK OOIMMX €CTECTBEHHO--HAYYHBIX TOHSATHHM, TaKk M TOHSTHIA,
SIBJISTFOIIMXCS CUCTEMHBIMHU JIJIS1 OTJEIBHBIX MPEIMETOB €CTECTBEHHO- -HAyYHOTO ITUKJIA.

OOume ecTeCTBEHHO--HAYYHbIE MOHSATUS: HAy4YHbIA (DaKT, THIOTE3a, TEOpHs, 3aKOH,
aHalnM3,  CHUHTE3,  KilaccuuKkamus, MEpPUOJUYHOCTh,  HAOIIOJEHUE,  DKCIIEPUMEHT,
MOJIETUPOBAHME, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: MaTepus, aTroM, OJEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIHJ, HW30TOIbI,
PaauoOaKTUBHOCTh, MOJIEKYyJIa, JJICKTPUUECKUU 3apsii, BEIIECTBO, TENO, O00BEM, arperaTHoe
COCTOSIHME BEIEeCTBAa, Ta3, (pu3uyeckue BETUYHHBI, €AMHUIIBI MU3MEPEHHUs, KOCMOC, TIaHETHI,
3BE3161, ComHITE.

buonorus: gporocunTes, npixanue, bnocdepa.

l'eorpadus: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE TMOPOJbI, TOJIE3HbIE
MCKOIaeMbIe, TOILIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peaKIus

Ilepuonuueckuit 3akoH. Ilepmogmueckas cucrtemMa xuMmuueckux osiementoB [J[. W
MengneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHMM CBOWCTB XMMHYECKUX
JJIEMEHTOB TIEPBBIX TPEX IMEPUOJOB, KalMs, KaIblUsl U MX COCAUHEHUN B COOTBETCTBHUH C
IIOJIO’KEHHUEM 3JIEMEHTOB B [leproanueckoil cucteMe U CTPOEHUEM MX aTOMOB.

CtpoeHue BeleCTBA: BUIBl XMUMHYECKOM CBSI3H. THIIBI KPUCTAINIMYECKUX PELIETOK,
3aBHCHMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKM W BHJIA XMMHUYECKOU
CBSI3U.

Knaccudukanuss ¥ HOMEHKIaTypa HEOPraHMYeCKMX BeLEeCTB. XHMHUYECKHE CBOMICTBa
BEILECTB, OTHOCSIMXCS K Pa3iIM4YHbIM KIacCcaM HEOPraHMYECKMX COCAVMHEHMM, T'€HETHYeCKas
CBSI3b HCOPIaHUYECKUX BEILECCTB.

Knaccudukanus XMMHUYECKUX peakUMi MO pasIMyHbIM MpU3HAKaM (10 YKMCIy U COCTaBy
Y4aCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEMJIOBOMY OJ(peKTy, MO HM3MEHEHUIO CTeneHei
OKUCJIEHUSI XMMHMUYECKUX 3JIEMEHTOB, IO OOpPAaTUMOCTH, IO YJAaCTHIO KaTaju3aropa). DK30- U
OHJIOTEPMHUYECKUE PEAKIUH, TEPMOXUMUYECKUE YPABHEHHUSL.

[TonsiTe 0 ckopocTH XuUMHMUecKol peakuuu. [ToHsTHE 00 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKHX peakuusx. I[loHATHEe O TOMOTreHHBIX M TeTepOoreHHBIX peakuusx. llonarue o
katanuse. [loHsATHE O XUMHUUYECKOM paBHOBecHHM. DakTOpbl, BIMAIOLNME HAa CKOpPOCTh
XUMHYECKON PEAKUUH U MOJO0KEHUE XUMHYECKOTO PABHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, AJIEKTPOHHBIH OajlaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENBHOM peakuuu. CocTaBiIcHUE YPaBHEHUN OKHCIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCIOJb30BaHUEM METO/Ia 3JIEKTPOHHOTO OallaHca.

Teopust 21EKTPOIUTUYECKON IUCCOLUALUN. DJIEKTPOJIUTHI U HEIIEKTPOauThl. KaTnoHsl,
AHUOHBI. MexaHNW3M JHCCOLMAlMM BELECTB C PA3IM4YHBIMM BHAAMHM XUMHUYECKOW CBS3H.
Crenens nucconuanuu. CUIIbHBIC U CITA0bIE SJIEKTPOIUTHI.



Peakunu moHHOTO OOMEHa. YCIOBHS MPOTEKAHUS PEaKUHil HMOHHOTO OOMEHA, MOJHbIE U
COKpalEHHbIE MOHHBIE YpaBHEHMs peakuuid. CBOWCTBA KUCIOT, OCHOBAHUW WM COJIEH B CBETE
NpEICTaBICHUN 00 SIEKTPOIMTHYECKON naucconuanuu. KadecTBeHHbIE peakuuu Ha HMOHBI.
IlonATHe o ruaposnse conei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMHU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEILECTB —
METANIOB W HeMeTauioB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpHIa HaTpHsi),
UCCIIC/IOBAaHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKIUU OT BO3JACHCTBHS Pa3TUYHBIX
(bakTOpoB, HCCIEAOBAHHUE SJEKTPOMPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECCa TUCCOLHAIUN
KUCJIOT, LIeNo4Yed U cojiell (BO3MOXHO HCIIOJIb30BAHUE BHUJIEO MaTEpHallOB), MPOBEICHHUE
OMBITOB, WJUTIOCTPUPYIOLMX MPU3HAKU MPOTEKaHUsS PEakKUil MOHHOro obMeHa (oOpazoBaHuUE
ocaJka, BbIJEJICHUE Tra3a, OOpa30BaHHE BOJbI), OMNBITOB, WUIIOCTPUPYIOIMX MPUMEPHI
OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX pPeaKuuil (TopeHue, peakiuu pPaszIoXKeHHs, COeINUHEHUS),
pacro3HaBaHWE HEOPraHWYECKHX BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX pEaKuii Ha MOHBI,
peleHne SKCIIepUMEHTAIBHBIX 3a/1a4.

HemeTasuibl M MX coeAMHE HUSA

OOmiast xapakrepucTHKa rajgoreHoB. (COOEHHOCTHM CTPOEHHSI aTOMOB, XapaKTepHbIE
crerieHn okucieHus. CtpoeHune M (U3MYECKUE CBOWCTBA MPOCTBHIX BEIIECTB — TaJIOTEHOB.
XuUMHYEeCKHE CBOWCTBAa Ha MpHUMepe XjiIopa (B3aUMOJEHCTBHE C METaUlaMH, HeMeTallaMu,
menoyamu).  Xnopooaopon. ConsiHas  KHCJIOTa, XUMUYECKME CBOWCTBA, IOJIydEHHUE,
npuMeHeHue. JleficTBre Xopa U XIIOPOBOAOPOA Ha OpraHU3M UeloBeka. BakHel e XIopu,abl
U UX HAXOXKACHHE B TIPHPOJIC.

OO6mps xapakrepuctuka 371eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHu okuciaeHus. CtpoeHue U (pU3MYECKUE CBOICTBA MPOCTHIX BEIIECTB —
KHCIIOpOJIa U Cepbl. AJJIOTPONHBIE MOJIU(UKAIIUN KHCIOpOJa M Cepbl. XMMHYECKHE CBOHCTBA
cepel. CepoBofopos, CTpoeHue, (QU3NYEeCKue M XUMUYeckue cBoicTBa. OKCHABI Cephbl Kak
NPEJICTaBUTENN KUCIOTHBIX OKCHAOB. CepHas KucioTa, (PU3NYEeCKHe W XUMHUYECKHE CBOWCTBA
(oOmme Kak MpeAcTaBUTENsS KiIacca KUCIOT M crneuuduueckue). XUMHUYECKUE pPeaKuu,
JeKalye B OCHOBE MPOMBIIUIEHHOTO CIoco0a MONydeHUs CepHOM KHCIOTHI. [IpmMmeHeHue
cepHOi KUCIOTHI. COoM CepHOI KMCTIOTHI, KAaUECTBEHHAsI PEaKIUsl Ha CynbgaT-noH. Haxoxnenue
ceppl M e€ coegMHEHMM B mpHupoAe. XUMHUUYECKOE 3arps3HEHHE OKpYXKalollel cpembl
COCAMHEHMSIMU Cepbl (KUCIOTHBIC JOXIW, 3arps3HEHHE BO3AyXa W BOJOEMOB), CIIOCOOBI €ro
IpeIOTBpAILCHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHbIe CTENEHU OKHUCICHHS. A30T, pacnpocTpaHeHue B mpupoje, ¢usmueckue u
XAMHYECKHE cBoMcTBA. KpyroBopoT azora B mpupojie. AMMHUAK, ero (pu3nueckue U XMMHUUYECKUe
CBOWCTBa, MOJTydeHHEe U npuMeHeHne. Comu aMMOHMUS, X PU3NYECKUE U XMMUYECKUE CBOWCTBA,
npuMmeHeHre. KauecTBeHHast peakuusi Ha MOHbI aMMOHHsS. A30THas KUCIIOTa, €€ MOJydeHUE,
¢u3MyecKue ¥ XUMHUYECKHE CBOMCTBa (0oOmmMeE Kak TIPEACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Vcnonp3oBaHHe HUTPATOB U COJEH aMMOHHUS B KadeCTBE MHHEPATIbHBIX
ynoOpeHnit. XUMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOIIeH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTH bie
JOXKIIM, 3arps3HEHHE BO3MyXa, NMOYBBI UM BOA0EMOB). Docdop, amuoTpomHbie MOIU(DUKAIIUN
doctopa, ¢uznueckne u xumudeckue cpoiicrBa. Oxcua docdopa (V) u dochopHas xuciora,
¢u3nueckue M XMMHUUYECKHE CBOWCTBa, moiydeHue. Mcmonp3zoBanue (ochaToB B KauecTBe
MHUHEpaIbHbIX YI0OpEeHUH.

OOumast xapakrepuctuka sneMeHTOB |VA-rpynnbel. OcCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHbIe CTETICHH OKWCICHMS. YTJIEepO[, aJUIOTPOIHbIe MOAU(PHUKALIMH, PaCIIPOCTPAHEHHE B



npupoze, Pu3nyecKue U XMMHYECKHe CBoicTBa. Ancopbuns. KpyroBopot yriepoaa B nmpupoze.
Oxcuapl yrepoaa, ux u3nyeckue U XMMUYECKUEe CBOMCTBA, JEMCTBHE HA KHBbIE OPraHU3MBI,
NOJy4CHHE M MPUMEHEHHUE. DKOJIOTHYECKUE MPOOJIeMbl, CBsi3aHHbIe ¢ okcuaoM yriepona (1V),
TUTIOTe3a TI00ATbHOIO MOTEIUIEHUs KIMMaTa, MapHUKOBBIM S(pekT. YroibpHas KucioTa U e
CONM, UX (U3MYECKHE W XUMHYECKHE CBOWCTBa, MOJlydeHHEe U NpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-WOHBL.  Mcmonp3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
IPOMBILIUIEHHOCTH U CEJILCKOM XO3sHCTBE.

[lepBoHauabHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCNMHEHUSAX YIIIepona
(MeTaH, 95TaH, OSTWUJIEH, alETWIEH, 3TAaHOJ, DIMIEpPUH, YKCycHass kuciota). [lpuponHsie
HCTOYHUKU YIJIEBOJIOPOJIOB (yroyib, NMPUPOAHBIA Ta3, HE(Th), MPOAYKTHl UX IepepaboTKH
(6eH3MH), UX pOJIb B OBITY U MPOMBIIICHHOCTH. [ToHsATHE 0 OHMOJIOTMYeCKH Ba’KHBIX BEIIECTBAX:
KHUpax, Oenkax, yreBoJaX — M HMX POJIM B JKU3HHM 4YellOBeKa. MaTepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCAUHEHUN.

Kpemuuii, ero ¢usnueckue M XUMMHUYECKME CBONCTBA, IOJyY€HHUE U INPUMEHEHHE.
Coenunenuss kpemHus B mnpupoae. Ob6ume mnpencrtaBieHuss o6 okcuzae kpemHus (1V) u
KpeMHUEeBOH kucnore. CHIIMKAThI, MX UCIIOJIb30BAaHUE B OBITY, B IPOMBILITIEHHOCTH. BaxkHeime
CTPOUTENIbHBIC MaTepUallbl: KepaMHKa, CTEKIIO, IIEMEHT, OeToH, jxene300eToH. IIpoGmemsl
0€30MacHOro UCIOJIb30BAHUS CTPOUTEIBLHBIX MATEPUAJIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydyeHue 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHON KUCJIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEaKlMil Ha XJIOpUI-UOHBI U HAOMIOEHUE MPU3HAKOB X MPOTEKAHUS, OIBITHI,
oTpaxamoume (U3ndeckne U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAUHEHMH (BO3MOMXKHO
UCIIOJIb30BAHME BHIEOMATEpUAJIOB), O3HAKOMJIEHHE C O0paslamu XJIOpUIOB (TaJOTeHHIOB),
O3HAKOMJIEHHME C oOpa3lamMu cepbl U €€ COEAUHEHHSMH (BO3MOXKHO MCIIOJIb30BaHUE
BHJICOMATEPUAIOB), HaONIOACHWE Tmporecca OOyrIMBaHHWS  caxapa TOA  JCHCTBHUEM
KOHLIEHTPUPOBAHHOM CEpHON KUCIOTHI, M3ydEeHHE XMMHUECKUX CBOW CTB pa30aBIIEHHOM CEpHOIi
KUCJIOTBI, TIPOBE/IEHNE KaueCTBEHHOW peakluuu Ha Cylb(aT-uoH M HaAOIIOJeHUE NMpH3HaKa eé
IPOTEKaHHUs, O3HAKOMJIEHHE C (PM3MYECKUMH CBOMCTBaAMH a30Ta, ochopa M UX COCTUHEHHUI
(BO3MOKHO MCIOJIb30BAHHME BHAEOMATEPUAIIOB), 00pa3liaMu a30THHIX U GocPOpHBIX ya0OpeHuid,
NoJIydeHue, coOupaHue, paclo3HaBaHWE M M3y4EHHE CBOMCTB aMMMakKa, I[POBEICHUE
KaueCTBEHHBIX pEakuMil Ha HMOH aMMOHUA U ¢ocdaT-uOH M M3y4eHUEe MPHU3HAKOB HX
NPOTEKaHUs, B3aMMOJICHICTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIOTHI C MeAbI0 (BO3MOYKHO
UCIIOJIb30BAaHME BHJIEOMATEPUATIOB), M3Y4CHHE MOJETeH KPUCTAJUIMYECKUX PELETOK anmasa,
rpaduTa, QymuiepeHa, O3HAKOMIICHHE C TIPOIECCOM aJCOpPOIMU PacTBOPEHHBIX BEIIECCTB
AKTUBUPOBAHHBIM YIIIEM U YCTPOHCTBOM IPOTHBOTa3a, MOIy4eHHEe, COOMpaHue, paclo3HaBaHUE
U M3y4eHHUE CBOMCTB YIVIEKMCIIOTO Ta3a, NPOBEJICHHE Ka4eCTBEHHBIX PEaKkUi Ha KapOoOHAT U
CHJIMKaT-MOHBl M M3y4EHHE IMPU3HAKOB HUX IMPOTEKAHUs, O3HAKOMJIEHHUE C MPOIYKIHEH
CHUJIMKaTHOW IPOMBIIUIEHHOCTH, PEIIEHHUE DKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BaxHennme
HEMETaJlJIbl U UX COETUHEHUSD).

MeTanabl H HX COeIMHE HUS

OOmp@s xapakTepuCTHKa XUMHUUYECKHX D3JEMEHTOB — METAJIOB HAa OCHOBAHUM HX
nojioxkeHus B Ilepruoanueckoil cucreme xumuueckux 3seMeHToB /. . MenaeneeBa u cTtpoeHus
atomoB. CTpoeHHE MeTalIoB. MeTajulnueckass CBs3b M MeTaJuIMyecKas KpHCTaIMyecKast
pem€Tka. DJIEKTPOXUMHUYECKUI psAA HanpsbkeHU MeTayuioB. DU3MUecKMe U XUMUYECKHE
cBoiicTBa MetayuioB. O6ume cnocoObl noixydeHus: MetayioB. [loHATHE O KOPPO3UU METalIOB,
OCHOBHBIE CITOCOOBI 3alMTHI UX OT KOppo3uu. CriiaBsl (CTaslb, YYTyH, JOPATIOMUHIHN, OpOH3a) U
UX IPUMEHEHHE B OBITY M IPOMBIIITICHHOCTH .



[Ilenounsle MeTaiuIbl: TOJOKEHUE B [leproanyeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB /1.
W. MeHnneneeBa, CTpOCHHE UX aTOMOB, HaxoxkJaeHHE B npupoae. Ouznueckue U XMMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kajius). OKCUIbI U TUAPOKCUIBI HATpHs U Kayus. [Ipumenenue
HIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[lennoyHo3eMeNnbHBIE METAUIBI MAarHuii M KalblMW: MoJokeHue B Ilepuommueckoit
cucremMe XxuMuueckux 3yieMeHToB [[. M. MenpaeneeBa, CTpOEHHE MX aTOMOB, HAXOXKJICHHUE B
npupojie. PU3NYECKME U XMMHUYECKHE CBOMCTBA MAarHUs W Kaiblus. BaxHeilnme coearHeHUs
KaJTBIHS (OKCH, TUIAPOKCHI, COH). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHCHHUS.

AmoMmuHuii: nonoxenue B Ilepmoandeckodt cucreme XuMmMuuyeckux siaemeHToB [ .
MenpeneeBa, CTpOCHUE aTOMa, HAXOXKIAEHHUE B Mpupoae. PU3nUecKne U XMMUYECKUE CBOMCTBA
anmoMuHuS. AMQOTEepHBIE CBOMCTBA OKCH/IA M TUPOKCHIA ATFOMUHUSL

Kenezo: monoxenune B Ilepuonuueckoir cucreme xumMuueckux »syemeHTtoB JI. W
MenieneeBa, CTpoeHUE aToMa, HaxOXkJACHUE B Mpupojae. Pu3NUecKkre U XMMHUYECKHE CBOMCTBA
xkene3a. Oxcuapl, ruApokcuasl U coiu skenesza (lI) m sxemesza (lll), ux cocrtaB, cBolicTBa M
MOJTy4eHHE.

Xumuueckuii IKcnepumenm.

O3HaKOMJICHHME ¢ oO0pa3llaMM METalJIOB M CIUIaBOB, WX (M3MUYECKUMHU CBONCTBaMHU,
U3Y4YECHHE PE3yIbTaTOB KOPPO3UU METAIOB (BO3MOXXHO HCIIOJIB30BAHUE BUJIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJACHWCTBUS OKCHAA KAJbIMS U HATPUS C BOJOW (BO3ZMOKHO MCIIOJIb30BaHUE
BH/IEOMATEPUANIOB), MCCIEAOBAHME CBOWCTB JKECTKOM BOJBI, IpOILlECCa TOPEHMS JKejle3a B
KUCIOpoAe  (BO3MOXKHO  HCIIONB30BAaHME  BHJACOMATEPUANOB), MPHU3HAKOB MPOTEKaHUS
KaueCTBCHHBIX PEaKIMii HAa MOHBI: MarHUs, KaJblIMs, aTFOMUHUS, HHKA, xene3a (1) u xemesa
(1), meau (1), HabmOACHME U ONKMCAHUE MPOIECCOB OKPAIMBAHUS IJIAMCHU MOHAMHU HATpHS,
KaJIMsI U KaJblus (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHANIOB), UCCieq0oBaHuE aM(OTEPHBIX
CBOWCTB TUJIPOKCHJIa AIIOMUHHUS U THAPOKCUA IMHKA, pElIeHHE SKCIEPUMEHTANBHBIX 33/1a4 110
TeMe «BaxkHelIe MEeTaJlIbl U UX COSIUHEHUSD).

XuMHA ¥ OKpy KaloLAas cpeaa

BemecTBa 1 Marepuaibl B MOBCEJHEBHOM KM3HU YellOBEeKa. be3omacHoe UCIoiab30BaHue
BCIECTB M XUMHUUYECKUX peaknuii B ObITy. IlepBas momomp Mpu XUMHYECKHX OXOrax M
OTPaBJICHUSIX.

XuMuyecKkoe 3arpsisHEeHUE OKpYXKalollei cpesl (MpeaeiabHas HOMycTHMasi KOHIICHTPalus
BemectB, ganee — [1JIK). Poiabs xumMuu B peleHny 3KOJIOTHYECKUX TTPOoOIeMm.

Xumuueckuii Ikcnepumenm:

M3ydeHHe 00pa3IoB MaTepUajoB (CTEKIO, CIIJIaBbl METAUIOB, MOJMMEPHBIC MAaTEPHAIIBI ).

Mescnpeomemnvle ceazu

Peanm3zanmsi MeXnpeIMETHBIX CBSI3€H MPU M3YyYEHUM XHUMHUM B 9 KIIacce OCYIIECTBIISIETCS
yepe3 HCIOJb30BAHUE KaKk OOIMX €CTeCTBEHHO-HAyYHBIX TMOHSTHH, TaK W TOHSTHH,
SBJISIFOIIMXCS. CUCTEMHBIMHU ISl OTJENBbHBIX IPEIMETOB €CTECTBEHHO- -HAyYHOTO IIUKJIA.

OOume ecTecTBEHHO-HAydHbIE TIOHSTHS: HAyIHbIH (aKT, THIIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHUHTE3,  KilaccuuKkamus, TMEPUOJUYHOCTh,  HAOMIOJCHUE,  DKCIIEPUMEHT,
MOJIETUPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE, TAPHUKOBBIN 3(PhEKT, TEXHOJIOTUS, MaTEPUAIIBI.

®dusnka: MaTepusi, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWUJ, H30TOIBI,
PaAMOAKTUBHOCTb, MOJIEKYJIa, SJICKTPUYECKUH  3apsii, MPOBOAHUKHU, MOJYHPOBOIAHUKH,
TUDJICKTPUKH, (POTORIEMEHT, BEIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHME BEIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAINIMYECKAs pEIIETKA, CIUIaBbl, (M3UYECKUE BEIMUYHHBI,
€MHUIIBI U3MEPEHU S, KOCMUUYECKOE MPOCTPAHCTBO, TIIaHETHI, 3BE3/1bI, CONHILE.



Bbuonorus: ¢orocunTes, npixaHue, Oumocdepa, sKocucTeMa, MUHEpaJIbHBIE YIOOpEHUS,
MHKPOAJIEMEHTHI, MAaKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE TOPOJBI, ITOJC3HBIC
MCKOTIaeMbl€, TOIIJIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITTPOI'PAMMBI 110 XUMHUHM HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMMHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3yAbTaThl OCBOCHUSI MPOrpaMMbl OCHOBHOTO 0OIIEro o0pa3oBaHUS
JOCTUTAIOTCS B X0/1€ 00y4E€HHUs XUMUH B €IMHCTBE YUeOHOI M BOCIIUTATENbHON JEATEIILHOCTH B
COOTBETCTBUM C TPAJIULHUOHHBIMU POCCUMCKMMHM  COLUOKYIBTYPHBIMU U  JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSMH, IPUHATBIMU B OOILECTBE IPaBUJIAMH U HOpPMaMH IOBEIEHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CAMOIIO3HAHHU S, CAMOPA3BUTHUSA M COLIUAIN3ALUH 00yJarOLIXCSL.

JIMYHOCTHBIE pe3y/bTaThl OTPaXalOT TOTOBHOCTb OOYYAIOUMXCS PYKOBOACTBOBATHCA
CHUCTEMOM IO3UTHBHBIX I[IEHHOCTHBIX OPUEHTALMM U PaCIIMPEHUE ONBITA NEATCIBHOCTH Ha €&
OCHOBE, B TOM UHCJIE B YaCTH:

1) naTpMOTHY€CKOr0 BOCTIUTAHUS

LIEHHOCTHOTO OTHOILIEHMS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAydYHOMY
HaclleIni0, NMOHUMAaHMUS 3HAYEHHS XMMHUYECKOW HayKd B KM3HM COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HMH(pOpMalUe O MepeloBbIX TOCTUKEHUSIX U OTKPBITUAX
MHPOBOI M OTEYECTBEHHOW XMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 ycTpoiicTBe
MHpa ¥ O0ILECTBa;

2) rpazKIaHCKOT0 BOCITUTAHMS:

IIPECTABICHUS O COLMAJIBHBIX HOPMAaxX M NpPaBUJIaX MEKIMYHOCTHBIX OTHOUICHUN B
KOJUIEKTUBE, KOMMYHHUKATHBHOMN KOMITETEHTHOCTH B OOIECTBEHHO  TIOJIE3HOMH,
y4e0HO-HCCIIeIOBATENbCKOM, TBOPYECKOW W JPYrUX BHUJAX JEATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOPa3HOI COBMECTHOM AEATENbHOCTH MPH BBIMOJIHEHUH Y4eOHBIX, TO3HABATEIbHbIX 33/1a4,
BBITIOTHEHUN XUMHYECKUX OSKCIIEPUMEHTOB, CO3MaHUM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIOHUMAHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TOW y4yeOHOM AeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE MOBEJACHHE M MOCTYIIKH CBOMX TOBApHILEH C TMO3UIMHM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUECKME  MPEACTaBICHUS O  BEIIECTBE M XUMHUYECKOM  pEakKuH,
COOTBETCTBYIOLIE COBPEMEHHOMY YPOBHIO DPa3sBUTHS HAyKH M COCTaBJAIOLME OCHOBY IS
NOHMMAHMS  CYIHOCTH HAydHOW KApTHHBI MHpa, TpPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS IMPUPOJBI, B3aMMOCBS3SIX YEJIOBEKA C IPUPOJHON CpEeNoH, O poiIu
XMMHUH B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBBI, HAaIlpaBJICHHbIC HA IOJIYYEHUE HOBBIX 3HAHUNU IO XUMHH,
HeoOXoAUMbIE M1 OOBACHEHMs HaONIOJaeMbIX IIPOLECCOB M SBJIEHMI, MO3HABaTEIbHOM,
MHQOPMAILlMOHHON U YMTATEIbCKON KYJIbTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSTENILHON pabOThI
C y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JMTEPATypOil, JOCTYIHBIMH TEXHUUYECKUMHU CpPEACTBAMHU
MHQOPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYy4eHMIO M TO3HAHMIO, JIIOOO3HATENbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOM U HCCIENOBATEIBCKON AEATENBHOCTH, K OCO3HAaHHOMY BBIOODPY
HAIPaBJICHHOCTU U YPOBHS 00y4eHHUsI B JalbHEHILEM;

4) popmupoBaHHs KYJIbTYPBI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HHU, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3/10pOBbIO,
YCTAaHOBKM Ha 3/I0pOBBI 00pa3 KM3HHM, OCO3HAHUE IOCIEICTBUH U HENpPUSTHE BPEIHBIX
npuBbIYEK (YMOTpEeOJIeHHS aJKOroJis, HapKOTHUKOB, KypEHHs), HEOOXOAUMOCTH COOIIOACHUS



npaBuil OE30MacCHOCTH IMPHU OOpaIlieHUW C XMMHUYECKHUMH BEIIECTBAMU B OBITY U pEalbHOU
KU3HH;

5) TPy10BOr0 BOCIIMTAHUS

MHTEPEC K MPAKTHUYECKOMY U3y4eHUIO TPOPECCHil U Tpyla PasiuYHOrO Poja, YBAKEHHE K
TPyLy ¥ pe3yabTaraM TPYAOBOM [eATENTbHOCTH, B TOM 4YHCJIE€ HAa OCHOBE NPUMEHEHUS
MpPEIMETHBIX 3HAHWA TI0 XWUMHH, OCO3HAHHBIH BBIOOp WHIUBHAYAIbHOW TpPAaeKTOPUU
MPOJOJKCHUST O0pa30BaHMSI C YYETOM JIMYHOCTHBIX HMHTEPECOB U CIHOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmenmHon mpodecCHOHATBHON NEATEThHOCTH U
Pa3BHUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTh aJIAITUPOBATHCS B TpoecCHOHANTBHON CpeIe;

6) 3K0JIOrHY€eCKOr0 BOCIIMTAHHUS :

IKOJIOTUYECKH 1€1eco00pa3Hoe OTHOIICHHE K MPHUPO/IE KaK HCTOYHUKY KH3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBAHMS, MOHMMAaHHE LIEHHOCTU 3J0POBOro U Oe30macHoro odpasza >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (M3WYECKOMY W TICHXHYECKOMY 3IOPOBBIO,
OCO3HAHME IEHHOCTU COOJIOACHHUS MPaBUJI 0€30IMacCHOTO MOBEACHUS IIPpU padoTe C BELECTBAMHU,
a TaloKe B CUTYaIlUSIX, YTPOKAIONUMX 3I0POBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMCHSTH 3HAHUS, TMOJydacMble MPH H3YICHHH XUMHUH, JJIS PEHICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOIHON Cpefol, sl MOBBIIEHHS YPOBHS SKOJIOTUYECKON
KYJIBTYpbI, OCO3HAHUS IJI00AJIbHOTO XapakTepa SKOJIOTMYECKUX MpoOIeM U MyTeld UX pelieHHs
MOCPEJCTBOM METOJIOB XUMHU, SKOJIOTUYECKOTO MBIIUICHUS, YMEHHS PYKOBOJICTBOBATHCS UM B
M03HABATEIbHOM, KOMMYHHUKATUBHON U COLIMAIIBHOMN MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MmeTampeaMeTHBIX PE3yAbTATOB BBIACISIOT 3HAYUMbIE s (OPMHUPOBAHUS
MHUPOBO33pEHHUs OOIIEHAyYHbIE MOHATHS (3aKOH, TEOpHUs, MPUHLMUI, TMIO0Te3a, (akT, cucremMa,
Mpoliece, IKCIIEPUMEHT U JPYroe.), KOTOPbIe MCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3TUX MPEAMETOB (GOPMUPOBATH MPECTABICHHUE O
[[EJIOCTHOM HAyJYHOW KapTWHE MHpa, ¥ YHUBEpPCaJIbHBIC ydeOHBIC NEHCTBUS (TIO3HABATEIBHBIC,
KOMMYHUKATUBHBIE, PETYISATUBHBIE), KOTOpbIe OOecmeunBaroT (GOpMHpPOBaHHE TOTOBHOCTH K
CaMOCTOSITEIIPHOMY TNIAHUPOBAHUIO U OCYIICCTBIICHHUIO YU€OHOM NeSTETbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE YUueOHbIe /IeCcCTBUS

Bba3oBble Jornueckue AeicTBUs:

YMEHUSI UCIOJIB30BaTh NPHEMBI JIOTHYECKOTO MBINDICHUS TPH OCBOCHUW 3HAHUM:
pacKpeIBaTh  CMBICT XUMHUYECKUX TOHSTHH (BBIACNATh WX XapaKTepHble IPHU3HAKHU,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYIMMH TOHSTHSIMH), UCIIOIB30BATh IMOHSTHUS JJIsl OOBICHCHUS
OTJICNBbHBIX (JAKTOB W SIBICHUU, BHIOMPATh OCHOBAHHUS W KPUTEPUU s KIacCHPUKAIUU
XUMUYECKUX BEILECTB M XUMHYECKUX PEaKIUi, YCTAHABIMBATh IPUYUHHO-CIEICTBEHHbIE CBS3U
MEXITy 00BEKTaMU M3y4CHUS, CTPOUTH JJOTHYECKUE PACCYKACHUS (MHIYKTUBHBIE, ICTyKTHBHEIE,
10 aHAJIOTHH ), IEJIaTh BHIBOBI M 3aKIIIOUEHUS;

YMEHHE MPUMEHSTH B MPOIECCEe MO3HAHMS MOHATHS (IPSIMETHBIC U METalPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HCIIONb3YeMblE B XHMHH, MPeoOpa3oBBIBATh IIMPOKO
MPUMEHSEMBIC B XHMHH MOJICIIBHBIC TIPEICTABICHUS — XUMHYCCKAN 3HAK (CHMBOJI JJICMEHTA),
xuMuueckass (opMmyaa M ypaBHEHHME XUMHUUYECKOW pEakuuu — TpPH peIleHHH y4eOHO-
MO3HABATEJIbHBIX 337a4, C€ Y4ETOM OTHUX MOJENbHBIX TMPEJCTABJICHUN BBIABIATH U
XapaKTepH30BaTh CYIICCTBCHHBIC MPU3HAKH H3Y4aeMBIX OOBEKTOB — XMMHUYECCKUX BEIIECCTB H
XUMUYECKUX PEaKIUi, BBIABIATH OOIME 3aKOHOMEPHOCTU, MPUUYHUHHO-CIEICTBEHHbIE CBS3U H
MPOTUBOPEYHS B M3y4aeMbIX ITPOIIECCAX U SBJICHUSX.

ba3zoBble ucciegoBaresibCKue AeUCTBUS !



YMEHHME MCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTAa IO3HAHUS, a
Talke B KAa4eCTBE OCHOBBI Uil (OPMUPOBAHUS TUIOTE3bl IO MPOBEPKE NPABHILHOCTH
BBICKa3bIBAEMBIX CYXKICHUN;

pUOOPETEHHE OMBITA MO IJAHUPOBAHUIO, OPraHU3AllUM U IMPOBEACHUIO YUEHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJIOM MPOIecca, CaMOCTOSTEIbHO TPOTHO3UPOBATH €T0
pe3yabTaT, (GopMyIUpOBaTh OOOOIICHUS W BBIBOABI MO pPE3yJbTaTaM MPOBEAEHHOTO OIBITA,
M CCIIEIOBAHU S, COCTABIISATh OTUET O MPOJICIIaHHON paboTe.

Padora ¢ und opmaumeii:

YMEHHE BBIOMPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HH(MOPMAIIHIO PA3THYHBIX BHI0B
U GopM MpeCcTaBICHUS, TTOTYyIaeMyI0 U3 Pa3HbIX HCTOUHUKOB (HAy4HO-TIOMYNISIpHAs TUTeparypa
XMMUYECKOTO COJepXKaHUs, CIpaBOYHbIE 1OcoOMs, pecypchl MHTepHera), KpUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OpMAIIHUIO;

yYMEHHE MPUMEHSTh Pa3IuYHble METO/IbI U 3aIPOCHI IIPU MOMCKE U 0TOOPE HHPOpMAIUU U
COOTBETCTBYIOLMX JaHHBIX, HEOOXOAUMBIX ISl BHITTOJHEHHUSI YIE€OHBIX U TIO3HABATEIBHBIX 33144
ONpeNeNnéHHOr0 THUIA, MPUOOpEeTEeHHEe OMbITa B 00JACTH HUCHOJIB30BaHUS HHOOPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTH, OBJaJIeHUE KyIbTYpOl aKTHBHOIO MCIIOJIb30BAHUS PA3IMUHbBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSTENIbHO BBIOMPATh ONTUMAIbHYIO (OPMY IpEACTaBICHUS
uHQOpMAllMM U WJUTIOCTPUPOBAThH peIlllaeMble 3a7auyd HECIOKHBIMU CXeMaMHU, AMarpaMMami,
apyrumMu gopmamu rpauKi ¥ MX KOMOMHAIUSMH;

YMEHHE HCIOJb30BaTh U aHATU3UPOBATh B Ipolecce y4eOHOM U HCCiIeqoBaTeNbCKOU
NeATEIbHOCTH HH(POPMALIMIO O BIUSHUM TPOMBIITICHHOCTH, CEIbCKOTO X031 CTBA M TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaOLIE NPUPOJHON CpENbI.

KoMMyHuKaTHBHBIEC YHHBEpPCAJIbHBbIE YYeOHblIe 1eHCTBHA:

YMEHHS 3aJaBaThb BONPOCH (B XOoJe Juasora M (WJM) JTUCKYCCHH) IO CYIIECTBY
oOcyxraemMoi Tembl, (QOpMYIUpPOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIBHO BBIOTHEHUS
MPEJIOKEHHOW 3a7a4H;

YMEHHUS MPEJICTABIIATh MOJyYEHHbIE PE3YJIbTAThl I103HABATEIbHOMN JAESITEIbHOCTH B YCTHBIX
U TIMCbMEHHBIX TEKCTax; JejaTh MPE3eHTAlHUI0 PEe3yJIbTaTOB BBIMOJHEHUSI XUMHYECKOTO
JKCIIEpUMEHTa (Ja0opaTOpHOIo OIMbITa, JIAOOPATOPHOW pabOTHI MO HMCCIEIOBAHUIO CBOMCTB
BEINECTB, YYEOHOTO TTPOCKTA);

YMEHHS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH MO3HABATEIbHOW U
HCCIIEIOBATENILCKON JICATENIbHOCTH MPHU PEIICHUH BO3HHUKAIONMX MpoOJIeM Ha OCHOBE yuéra
Oo0IMX MHTEPECOB U COIVIACOBAHMS MO3ULUN (00CYyXAEeHUS, OOMEH MHEHUSIMU, «MO3IOBbIE
LITYPMBI», KOOPAWHALMS COBMECTHBIX JAECHCTBUM, ONIPENEICHUE KPUTEPUEB 110 OLICHKE KaueCTBa
BBITTOJIHEHHOM PabOThI U IPYyTHUeE).

PeryisiTuBHbIe YHHBepcaJIbHbIe yYeOHbIe NeCTBHA:

YMEHHE CaMOCTOSITENIBHO OINPEAENIATh LIEIH ACSITEIbHOCTH, NIAHUPOBAaTh, OCYILECTBIIATD,
KOHTPOJIMPOBATh M TPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTH, BHIOMpATH
HaubOonee S(dekTuBHBIE CIMOCOOBI  pemieHus Y4eOHbIX W IO3HaBaTEIbHBIX  3a/ad,
CaMOCTOATEIBHO COCTABJIATh WM KOPPEKTHPOBATh IMPEUIOKEHHBIM ANTOPUTM JIEUCTBUU TPHU
BBIIIOJTHEHUHN 3a/laHUM C Y4ETOM TMONYy4eHHMs] HOBBIX 3HAHUH 00 HU3y4aeMbIX OOBEKTaX —
BEILECTBAX M PEAKUHSAX, OLICHUBATh COOTBETCTBUE ITOJYYEHHOI'O PE3YyNbTaTa 3asBJICHHOW LIEIH,
YMEHHUE UCII0JIb30BATh U aHAIIU3UPOBATh KOHTEKCTHI, [IPE/JIaraéMble B YCIIOBUHU 3aJJaHUM.

ITPEJMETHBIE PE3YJIbTATDBI

B cocraBe mnpenMeTHBIX peE3yJIbTaTOB IO OCBOEHUIO OO0S3aTEILHOTO COAEpIKAHUS,
YCTAaHOBJICHHOTO JIaHHOM  (enepanbHOi  paboueil mporpamMMoil, BBIIENSAIOT: OCBOCHHBIE



OoOyJaromMMKCsl HaydyHbIe 3HAHUs, YMEHUS M CHOCOObI JeHCTBUM, crenuuyueckue s
HpeI[MeTHOf/'I 06JIaCTI/I ((XI/IMI/ISI)), BHUABI ACATCIBHOCTH 110 MNOJYYCHHUIO HOBOIO 3HAHMA, €ro
UHTEPIIPETAIMN, TPEOOPA30BAHUIO U TPUMEHECHHIO B PA3IMYHBIX yI€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHIly 00yueHUs B 8 Kj1acce mpeJAMeTHBIE pe3yJIbTAaThl HA 0230BOM YPOBHE JIOJDKHEI
OTpaxkaTb cPOPMUPOBAHHOCTH Yy OOYJAIOIIMXCSI YMEHUI:

pPacKphIBaTh CMBIC]I OCHOBHBIX XMMHUUYECKHX MOHSTHUM: aTOM, MOJEKyJa, XUMHUYECKUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECh (OJHOpOAHAs U
HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHTENIbHAs aTOMHas M MOJEKyIspHas Macca,
KOJIMYECTBO BEILECTBA, MOJb, MOJIIPHAsh Macca, MaccoBas JOJsl XUMHYECKOrO
DJIIeMEHTAa B COCIUHEHHH, MOJSIPHBIA OO0BEM, OKCHA, KUCIOTa, OCHOBAHHE, COJIb,
AJIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHUS, XMMUYECKas peakius, KiaccuQukarus
pEaKuuii: peakiuy COCTUHEHUs], PEaKI[UU PA3IOKEHHUS, PEaKI[UU 3aMEIICHH S, PEaKIIU
oOMeHa, 9K30- U SHJO0TEPMHYECKUE PEaKIUu, TeIIOBOI d(eKT peakiuu, SApo aToma,
AJICKTPOHHBIA CJIOW aToma, aTOMHas OpOWTallb, pagUyC aTroMa, XUMHYECKas CBS3b,
MoJIIpHAsT U HEMOJNspHas KOBAJICHTHAasl CBS3b, MOHHAS CBs3b, MOH, KaTHMOH, aHUOH,
pacTBOp, MaccoBas J10JIs BellecTBa (MPOLEHTHAs KOHIIEHTPAaLMsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHSATHH W TPUMEHSTH ITH
MOHATHS MIPU OMKUCAHUY BEIIECTB U MX MPEBPAICHUH;

HCIIOJIB30BAaTh XUMHUYECKYI0 CHMBOJHMKY JUISI COCTAaBJICHHS (OPMYJIT BEIIECTB |
YpaBHEHHI XWMUYECKUX PpEAKUUH, cocmasnams opmynsbl 6ewecmes UCHOIb3Ys
NOHAMUE «BAIEHMHOCHbY U «CMENeHb OKUCTIeHUS ;

OTIPECIIATh BAJICHTHOCTh aTOMOB JJICMCHTOB B OHWHApPHBIX COCIUHCHHSX, CTCIICHb
OKHCIICHUSI DJIEMEHTOB B OWHApHBIX COSAMHEHUSX, MPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY Kilaccy COeAMHEHUW 1o QopmynaM, BHJ XUMHYECKOM CBS3U
(KoBaJIGHTHAs! 1 MOHHAsI) B HEOPTAHUUECKUX COCMHEHUSIX;

packpeiBaTh cMbIich [lepuomuyeckoro 3akoHa [[. 1. MeHneneeBa: 1eMOHCTPUPOBATH
MOHMMaHUE MEPUOAUYECKOM 3aBHCHMOCTU CBOICTB XMMHYECKHX 3JIEMEHTOB OT HX
nonoxkennss B Ilepmonnueckold cucTeme, 3aKOHOB COXPaHEHHMS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJICKYSIPHOTO Y4eHUs, 3aKoHa ABOTajpo;
ONMKUCBHIBATh W XapaKTepu3oBaTh TaOiuuHylo ¢Gopmy I[leprmogudeckoit CHCTEMBI
XUMUUYECKUX 3JIEMEHTOB: pa3iuyaTh IOHATUSA «JIaBHas noarpynna (A-rpynmna)» u
«obounas moarpynmna (b-rpynma)»y, Mameie W OOJBIIME TMEPHOJIBI, COOTHOCHTH
0003HaYeHMSs, KOTOpble UMEIOTCs B Tabmuie «llepuonnueckas cUCTeMa XUMHUUYECKHX
sanemeHToB JI. 1. MeHneneeBa» ¢ YMCIOBBIMU XapaKTEpUCTUKaMU CTPOEHUS aTOMOB
XAMHYECKMX OJJIEMEHTOB (COCTaB W 3apsija  sijpa, OOIIee YHCIO DJIEKTPOHOB U
pacrpeseneHrue uX Mo dJIEKTPOHHBIM CII0M);

K1accupUIIUPOBaTh XMMUUYECKHE DJIEMEHTHI, HEOPTaHMYECKUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIY M COCTaBy YYAaCTBYIOIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY
dipexry);

XapakTepu30BaTh (OMHUCHIBATH) OONME XUMHYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KIacCcoB, TMOATBEPXKAAas ONHMCAaHWUE TMPUMEpPaAaMH  MOJCKYISPHBIX  YpaBHCHHI
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIHI;

MPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT UX Kaue€CTBEHHOIO COCTaBa,
BO3MO>XHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAILLICHUN B Pa3TUYHBIX YCIOBHSIX,
BBIYHMCIIATH OTHOCUTEIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XUMHMYECKOTO 3JIEMEHTa 10 (opMyle COSAMHEHHU s, MAaCCOBYIO JIOJIIO BEILECTBA B



pacTBOpe, MPOBOJIUTH PAacUEThl 110 YPAaBHEHUIO XMMHUUYECKOM PEAKLUU, 8 MOM Hucie
peuwiams 3a0a4u HA 8bIYUCTEHUE MACCHl NPOOYKMA peaxkyuu, eciu U38ecmua mMaccoeas
oo npuMeceiZ UCXOOHO020 661446677’1661;

NpUMCHATHL OCHOBHBIC OIICpAllMH MBICITUTEIILHON JCATCIIBHOCTH — aHaJIM3 U CHUHTE3,
CpaBHEHHE, 0000IeHNE, CHCTEMAaTHU3aLHI0, KIacCu(DUKAIMIO, BBISBICHHE MPUYHUHHO -
-CJIECTBEHHBIX CBSA3EM — U1 U3y4EHHSI CBOMCTB BEUICCTB M XMUMHUUYECKHX PEaKIHM,
€CTECTBEHHO-HAy4YHblE€ = METOJbl  MO3HaHUs —  HaONIOAEHHE,  HM3MEpEHMUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (pealbHbI U MBICIIEHHBIN );

cleoBaTh IpaBHJIaM IOJIB30BAHHUS XMMHYECKOM mocynoll u  1abopaToOpHBIM
o0opyIoBaHUEM, a TaKKe IMpaBHUJIaM OOpaIlleHUs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKIHSMH IO BBIMOJHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOIOpOJA M KHUCIOPOJA), MPUTOTOBICHHIO
pPacTBOPOB C OMPEAEIEHHON MacCOBOM J0JIEN PACTBOPEHHOTO BELIECTBA, IIJIAHUPOBATH
U MPOBOAUTH XMMHYECKUE SKCIEPUMEHTHI 110 PaclO3HABAHUIO PacTBOPOB IIeIoued U
KUCJIOT C TIOMOIIBI0 HHIANKATOPOB (JTakMyc, (eHo(ranernH, MeTUIIOpaHK U JIPYTHE).

K xoHmy oOyuenus B 9 kiacce nmpeaMeTHbIe pe3yJibTaThl HA 62a30BOM YPOBHE JIOJKHBI

OTpaxaThb CPOPMUPOBAHHOCTD Yy OOyHArOIIMXCSI YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKUX IMMOHSTHN: XUMHYECKUM 3JIEMEHT, aToM,
MOJIEKYJla, NOH, KATUOH, aHHOH, ITPOCTOE BEIECTBO, CJI0KHOE BELIECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCICHUS, XMMHUYECKas PEaKUHs, XUMHUYeCKas
CBsI3b, TEIIOBOM 3(peKT peakuuu, MOJb, MOJSAPHBIM 00BEM, PACTBOP, AJNEKTPOIHUTHI,
HEDJICKTPOJIUTHI, DJEKTPOJIMTHYECKAs HCCOIMAINS, pPEaKIUd HOHHOTO OOMeHa,
KaTalu3arop, XUMHUYECKOe paBHOBecHe, OOpaTHUMble W HEOOpaTUMBbIE pEaKIuu,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU,  OKUCIUTENb,  BOCCTAHOBUTEIb,
OKHCIIEHUE W BOCCTAHOBIICHHE, AIOTPONUs, amMQpOTePHOCTh, XUMUUYECKas CBS3b
(koBajieHTHasl, WOHHAas, MeETaJUInuecKas), KpHUCTaJUIMUecKas peuiETka, KOoppo3us
METaJJIOB, CIUJIaBbI, CKOPOCTh XHMHUYECKOM pEaKIUH, NPEACNbHO JOMyCcTUMast
koHueHtpauus [1JIK BemecTBa;

UJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSTUH W HPUMEHSATH 3TH
MOHSITUS PU ONMMCAHUM BEILECTB U X IIPEBPAICHUIH;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JJIsI COCTaBieHUs (OpMya BEIIECTB U
YPaBHEHU U XUMHYECKUX PEAKIHI;

ONpEeNeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUUYECKUX JJIIEMEHTOB B
COEIMHEHUSX PA3TUYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K OMPEICIEHHOMY
KIaccy coeluHeHUu mo Qopmynam, BUJ XMMHUUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs,
METAJUTMYECKasi) B HEOPraHWYECKUX COSAMHEHUAX, 3apsl HOHA IO XUMHYECKOU
dopmyrie, Xapakrep Cpeabl B BOJHBIX PACTBOpPaX HEOPTaHWUYECKUX COCAUHEHUM, THII
KPUCTAJUINYECKON PEHIETKH KOHKPETHOIO BELIECTBA;

packpbiBaTh cMbici [lepuoanueckoro 3akona J[. M. MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHWMaHUe: ONMUCHIBATh M XapakTepu30BaTh TabimuHylo Gopmy [lepmomamueckoit
CHUCTEMBl XUMHUYECKUX OJJIEMEHTOB: pa3luuaTh IOHSATUS «IJaBHas monarpynna (A-
rpynma)y u «1obounas noxarpynna (b-rpymma)»y, mambie u  OoOJbIIME TIEPHOJBI,
COOTHOCHUTH OO0O3HAYEHHs, KOTOpbIE WMEIOTCS B MEPUOAMYECKON Tabmuie, ¢
YHCIIOBBIMU XapaKTePUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB H
3apsi Aapa, oOlee YMCIo JIEKTPOHOB U paclpeesieHue X M0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB DJJIEMEHTOB M UX



COEMHEHMH B Ipesienax MalblX epUOJ0B U IVIABHBIX MOAIPYII C y4ETOM CTPOSHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE 3JIEMEHTHl, HEOPraHMYECKHE BEIeCTBA, XMMUUECKUE
peakuuu (IO YHMCIy U COCTaBY y4acCTBYIOIIMX B PEAKUHUM BEIIECTB, MO TENJIOBOMY
3¢deKTy, 10 U3MEHEHUIO CTETICHEH OKUCICHUSI XMMHUYECKHX HIIEMEHTOB);
XapakTepu3oBaTh (ONMHUCHIBaTh) OOIME M ClHenu(pUYecKMe XUMHUUYECKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIast OMMCAHUE TPUMEPAMH MOJICKYJISIPHBIX H
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIMX XUMUYECKUX PEAKIIU;

COCTaBJIATh YPABHEHUS SJIEKTPOIUTUUECKOM JUCCOLUMAIMN KUCIIOT, IeJI0Ye U collel,
MOJIHBIE W COKPAIIEHHBIC YPAaBHEHHS PEAKIIMl HOHHOTO OOMEHa, YpaBHEHUS peaKiuii,
HOJATBEPKAAOLUMX  CYIIECTBOBAHME TICHETUYECKOM CBS3M MEXAy BeIIeCTBAMU
pa3IUYHbIX KJIACCOB;

PacKpbIBaTh CYIHOCTh OKHCIUTENBbHO-BOCCTAHOBUTENBHBIX PEAKIHUH IMOCPEICTBOM
COCTaBJIEHHU S JIEKTPOHHOIO OajlaHca ITHX PEaKInii;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH
NPOTEKAHU S XMMHUECKUX MPEBPALICHUI B Pa3IMUHbIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIDHYIO MacChl BEILECTB, MACCOBYIO
JIOJII0 XUMMYECKOTO 3JIEMEHTa 1Mo (opMyle COSAMHEHHU s, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUEThl MO YPAaBHEHHMIO XUMUYECKOM pEaKkUuH, 8 mom yucie
pewamsv 3a0a4u HA BbIYUCIEHUE MACCL NPOOYKMA PeaKyuul, eciu U38eCmHa Macco8dsl
00J1s npumecell UCXOOHO20 Gewecmea, 3a0aiu Ha U3OblMOoK U HeOOCMmamok, U Ha
8b1X00 NPOOYKMA Peaxkyuu;

coOnofaTh MpaBWiIa TMOJb30BAHUA XUMHUYECKOHM TMOCYIOM U J1abopaTOpHBIM
o0opyoBaHMEM, a TaKKe MpaBHUJia OOpAICHMsS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSAMH 110 BBIMOIHEHHIO JA0OPATOPHBIX XUMUYECKUX OINBITOB IO MOJIY4EHUIO
U COOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIIIEKHCIIOTO Ta3a);

IPOBOAUTH PEAKIMH, MOATBEPKIAIOIME KaueCTBEHHBIH COCTAB Pa3IMYHBIX BEIECTB:
pacmo3HaBaTh OMBITHBIM TYTEM XIOpUA-, OpOMUI-, WOAUI-, KapOoHart-, docdar-,
CHJIMKAT-, Cyab(ar-, TUIPOKCUI-WOHBI, KATHOHBI AMMOHHUS M HMOHBI H3Y4EHHBIX
METaJJIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPTAaHMYECKUX BEILECTB;
MPUMEHSTh OCHOBHBIC OIEPAIMH MBICIUTEIILHOW NESITENbHOCTH — aHalu3 M CHHTES,
CpaBHEHHE, O00O0OIIEHHE, CHUCTEeMaTH3aIMIO, BBISBICHHE HPHUYUHHO-CIIEACTBEHHBIX
CBs3ell — s M3y4eHUs CBOMCTB BEIIECTB M XMMHYECKMX PEaKIUH, €CTECTBEHHO-
HaydHble METOIbl TIO3HAHWS — HaONIOJeHWEe, W3MEpeHue, MOJCIUPOBAHMUE,
HKCIIEPUMEHT (peasbHbI U MBICTIEHHBIN).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KVIACC
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n/ pa3aeJioB U TeM Beer | KoHTpoJbH IMpakTnuec (und posrie)
I nporpaMmel 0 ble PaGoThI Kue paGoTnl | 00pasoBaTesibHbIE
pecypchl
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[lepuoanuecknii 3aK0H U
Ilepuoanueckas cucrema

XUMHUYECKUX DJIEMEHTOB bubmiorexa HOK
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[TonsiTe 00 okcuaax 37c
Bonopoa. Iloasarue o bromorexa LIOK
3.2 PO 12 1 https://m.edsoo0.ru/7f418
KUCJIOTaX | COJISIX 37c
Boua. PacTBODEL bu6mmoteka [IOK
3.3 A PBI. 5 1 1 https://m.edso0.ru/7f418
[TonsiTne 006 OCHOBaHMSX 37¢
OCHOBHBIE KJ1aCChI bub6moreka [IOK
3.4 HEOPraHUYECKUX 16 1 1 https://m.edsoo.ru/7f418
COeIMHEHU M 37c
Hmozo no pazdeny 39 2 4
Paznes 4. OkucauTe 1bHO-BOCCTAHOBHUTEJIbLHbIE PeaKINU
OKUCIUTENBHO- bubmuoreka [IOK
4.1 BOCCTaHOBUTEIILHEIE 6 1 https://m.edsoo.ru/7f418
peakuuu 37c
Hmozo no paszoeny 6 1
bubmmotexka [IOK
Obodmerme yaebroro 2 https://m.edso0.ru/7f418
Marepuaia. Pemenue 3amay. 37c
OBII EE KOJIMYECTBO 85 5 6



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
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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bu6auoreka [IOK
1.2 Ocuosiie 3AKOHOMEPHOCTH ) https://m.edsoo.ru/7f4
XAMHYCCKUX PEAKIIHMA 12636
bubmnoreka [IOK
13 | OUCKTPOIMTHICCKAS AUCCOMMALU, 14 1 1 https://m.edsoo.ru/7f4
XUMHUYECKHE PEAKIIMU B PACTBOPAX
12636
Hroro no paznenay 25 2 1
Pa3nen 2. HemeTasuibl M UX coeIMHE HUSI
bu6aunoreka [IOK
2.1 OOmns XApaKTEPHCTHKA XMMIIECKHX 4 1 https://m.edsoo.ru/7f4
anemeHToB VIIA-rpynnsl. [anorens
12636
OO01mas xapakTepUCTUKa XUMHYECKUX bubnmoreka [IOK
2.2 anemeHToB VIA-rpynmsl. Cepan eé 9 1 https://m.edsoo.ru/7f4
COCIMHECHUS 1a636
OO0mmas xapakTepuCTUKa XUMUUYECKUX butGnuoreka ITOK
2.3 anemeHToB VA-rpynnbl. A3ot, gochop 7 1 https://m.edsoo.ru/7f4
U UX COCIMHEHUS 1a636
OO01mas xapakTepUCTUKa XUMHYECKUX Bbu6morexa IIOK
2.4 anemeHTOB IVA-rpynnsl. Yriepon u 9 1 2 https://m.edsoo.ru/7f4
KPEMHUU ¥ UX COCTUHEHUSI 1a636
Hroro nmo pazneny 29 2 4
Pa3nen 3. MeTa/uibl M MIX COeTUHE HUS
bu6aunoreka [JOK
3.1 OO0ume cBOICTBAa METAILJIOB 5 https://m.edsoo.ru/7f4
12636
bu6aunoreka [IOK
3.2 Baxxueiinme MeTaibl 1 UX COCTMHCHUS 19 1 2 https://m.edsoo.ru/7f4
12636
Hroro no pazngeny 24 1 2
Paszgen 4. Xumus u okpyskamomas cpeaa
bubmmoteka [IIOK
4.1 Bewectsa 1 MaTepuank! B XKU3HU 4 1 https://m.edsoo.ru/7f4
YyeJIoBEKa 12636
Hroro no pazneny 4 1
bu6mmoteka [IIOK
[ToBTOpenue. Pemenue 3aganuii OI'D. 3 https://m.edsoo.ru/7f4
12636
OBLIEE KOJIMYECTBO YACOB 11O 85 6 7

ITPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMTPOLHECCA OBA3ATEJ/IbBHBIE YYEBHBIE MATEPUAJIBI JJISA YYEHUKA

Xumus. 8 knacc/I'abpuensu O.C., OctpoymoB W.I'., CnagkoB C.A., AkiimoHepHOe 00IIEeCTBO
«3parensctBo «lIpocBemenney», 2019;

Xumust. 9 knacc/T'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AkiimoHepHOe 00IIECTBO
«M3patenbctBo «lIpocBemenuey, 2020;

METOAUYECKHUE MATEPUAJIbI JJIS1 YUUTEJSL
0O.C. I'abpuensa Kuanra g yaurens 8 wrace, OOO Jlpoda, 2018r.

O.C. I'abpuensa Kaura ais yaurens 9 wiace, OOO lpoda, 2018r.

OUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCblI CETU MHTEPHET

8 kiacc: bubmoreka LIOK https://m.edsoo.ru/7f41837c

9 kaacc: bubmuoreka [IOK https://m.edsoo.ru/7f41a636
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