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1. Copep:xanue yueOHOro npeamera

8 KUIACC

IlepBoHauya/bHbIe XMMHYECKHE TOHSTUSA

[Ipeamer xumuu. Ponb XUMHM B KM3HM 4YesIOBEKa. XUMHUS B CHUCTEME HaykK. Tena u
BenlecTBa. dusnueckue CBOWCTBAa BeLIECTB. ArperatHoe cocrosiHue BemiecTB. [loHsitue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3I€eMEHTbl. CHMBOJBI XUMHYECKHX 3JIEMEHTOB.
[IpocThie u clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckass ¢opmyna. BajlleHTHOCTP aTOMOB XMMHUYECKHUX OJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHASI MOJIEKYISIpHAS
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHUH.

KonuuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBs3b KOJIMYECTBAa, MacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

®uznyeckue M XUMHUYECKHE SIBJICHUSA. XUMHYECKas peakuuss U €€ NpU3HaKu. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUe ypaBHeHUs. Kimaccupukanust XUMHUECKUX pPeakInit
(coemuHeHus, pa3IoKeHHS, 3aMeleHUs, 00OMeHA). Xumuyueckutl SKCnepumenm.

3HAKOMCTBO C XMMMYECKOH MOCy/Io0#, mpaBuiamMu paboThl B jJabopartopuu U MpUEMaMu
oOpateHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONUCAHUE (PU3NICCKUX CBOMCTB
00pa3IoB HEOPraHWYECKHX BEIIECTB, HAOMOJACHHE (PHU3NYECKUX (TUIABIEHUE BOCKA, TasHUE
Jba, pacTUpaHUE caxapa B CTYNKE, KUIEHWE U KOHACHCAIUS BOJbI) U XUMUYECKUX (TOpeHue
CBEUM, NPOKAIMBAHUE MEIHOW IPOBOJIOKH, B3aUMOACWUCTBUE MeJla C KHUCJIOTOH) SIBICHUH,
HaOJII0/IEHNE U OMMCAHME NMPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuuil (pasiioskeHue caxapa,
B3aMMOJIEICTBHE CEPHON KUCIIOTHI C XJIOpUIOM Oapusl, paznoxenue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa c pactBopoM coiau meau (II), m3yuenuwe crmoco6oB
pasfeneHuss cMmecel (C TOMOIIbID MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHME, JAUCTUILIALINSA,
xpomaTorpadus), NpOBEIEHHWE OYMCTKM IOBAapEHHON CcoJM, HaONIo/leHne U OINHCaHue
pe3yJIbTaTOB TPOBENEHHUS OIbITa, WIIIOCTPUPYIOIIET0 3aKOH COXPAHEHHS Macchl, CO3JaHHe
MoJiesiel MOJIEKYI (IIapOCTEP KHEBBIX ).

BaskHeiiue npeacTaBUTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopong — 3J€MEHT M MPOCTOE BEHIECTBO.
HaxoxneHnue kuciopoja B mpupoje, PU3NYecKue U XUMUYECKUE CBOMCTBA (pEakIMi TOPEHHS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTY4YeHHs KHCIOpojga B J1IabOpaTopuu U
npoMbIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — aioTporHas MoAuQuKaius

KHCIIOPO/Ia.



TennoBoit 3P¢deKT XUMHYECKOW peaKIuu, TEPMOXHMHUUYECKHE YypaBHEHHS, OK30- U
OHAOTEPMUUYECKUE peakuMU. TomnuBO: yroib M MeTaH. 3arpsi3HEHUE BO3/1YXa, YCHUJIICHHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »nanemeHT M mpocTtoe BeuwlecTBO. HaxoxkaeHue Boxopoga B IPUPOJAE,
buznyeckue 1 XuMUYeCKre CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacelmieHHble u
HEHACBIIICHHbIE pAacTBOpbl. PacTBopuMOCTh BemecTB B Boje. MaccoBas 1oyl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poibp pacTBOpoB B NMPUPOAE M B KU3HU
yenoBeka. KpyroBopoT Bojbsl B mpupoje. 3arpsizHEHHE MPUPOIHBIX BoA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmdeckux coenuHeHuit. Oxcuabl. Kimaccudukanuss OKCHIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HeconeoOpasyomue. Homenknarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.

OcuoBanms. Krnaccupukamuss OCHOBaHMIA: IIENOYM M HEPACTBOPHMBIE OCHOBAHMS.
Homenkinatypa ocHoBaHuid. Pu3nueckMe M XUMUYECKHE CBOWCTBA OCHOBaHUU. [lomydueHue
OCHOBAaHMM.

Kucnotsl. Knaccugukamus kucinor. Homenkmnarypa kucinor. @usnyeckre ¥ XUMHYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamioB H.H. bekerosa. [lomyyenue kucnor.

Comu. Homenknatypa coneil. dusnyueckue u xuMuuyeckue coiictBa coisieid. [lomyuenue
COJIEH.

I'eneTnueckas CBsI3b MEXAY KJIacCaMH HEOPraHWYECKUX COCAUMHEHUW. Xumuueckuu
9KCNepUMeHm:

Ka4eCTBEHHOE OIpeJIeNIeHHe COAEp KaHusl KUCIOPO/Aa B BO3JyXe, MOJNyYyeHHe, COOMpaHue,
pacrio3HaBaHME W HU3y4Y€HHE CBOMCTB KHCIOPOZA, HAOIIOJACHHWE B3aWMOJICHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3lilaMu OKCUJOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHHE, DPACIIO3HABAHWE U
U3yyeHHe CBOWCTB BOAOpojAa (ropeHue), B3aumojeictBue Bogopoaa c¢ okcuaoMm menu (1)
(BO3MOKHO MCIIOJIb30BaHKE BUAEOMATEPHAJIOB), HAOMIOIeHHE 00pa3I0B BEIIECTB KOJINYECTBOM
1 monb, uccienoBaHHE OCOOEHHOCTEM pacTBOPEHUS BEUIECTB C Pa3IU4YHON PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C OMNPEAEIEHHOM MacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3aMIMOJICHICTBHE BOJBI C MeTalUIaMH (HAaTpUEeM U KaibIleM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIEAOBAaHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE W3MEHEHUs OKpacKM WHAMKATOPOB B pPAcTBOpax KHCIOT U LIEJIOUed, U3ydyeHHe

B3aumoeicTBuss okcuga meaw (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMH,



peakuuii HEeUTpau3alhK, TOJY4EeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICeHUE SKCIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «Baxkueliue
KJIACChl HEOPTraHUYECKUX COCTUHEHUIN.

Iepuoauveckuii 3axkon u Ilepuoamueckasi cucrema xumuyeckux 3jiementon JI.HU.
MenpeneeBa. CTpoeHue aToMOB. XMMH4YeCKas CBA3b. OKHCINTEIbHOBOCCTAHOBHUTEIbHbIE
peakuumn

[TepBbie TOMBITKY KIACCU(PUKALINN XUMHUECKUX dJIeMEHTOB. [IoHITHE O TpyMITax CXOMHBIX
9JIEeMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENIbHbIE METaUlbl, TaJlOT€Hbl, WHEPTHbIC TIa3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucremMa XuMHYecKux odnemeHTtoB JI.H.
MengeneeBa. KopoTkomepuomnas W amuHHONeproHas ¢opmbl [leproaudeckoid CHUCTEMBI
xumuueckux dnemeHtoB .M. MenneneeBa. Ilepuonst u rpynmbl. DU3MUECKHA CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U FPYIIIIBI JIEMEHTA.

Crpoenue artomoB. CocraB aToMHbIX sanep. M3orombl. Onekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB IMEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproauieckoil CHCTeMbI
JAN. MenneneeBa. XapakTepuCTUKa XHMMHUYECKOTO 3JEMEHTAa II0 €ro MOJOXEHUI B
ITepuonuueckoii cucreme JI.1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS PaInyca aTOMOB XUMUUYECKHUX JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 TPYIIIIAM U IEPUOAAM.

3nauenue lleproanueckoro 3akoHa u [lepuoanyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKH U npakTUku. J[.M1. MeHaeneeB — y4€Hbli U rpaskJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monstpHast u HETIOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUYECKUX dJeMeHTOB. MonHas cBs3b. CTeneHb OKHUCICHUSI.
OKHMCIUTENbHOBOCCTAHOBUTENbHBIE peakuuu. I[Ipoliecchl OKUCIEHMST W BOCCTAHOBJICHUSI.
OKuCIUTENN U BOCCTAHOBUTENH.

Xumuueckuu sKcnepumenm:

u3ydeHue oO0pas3lloB BEHIECTB METAUIOB M HEMETAIJIOB, B3aUMOJICHCTBHUE THAPOKCHUIIA
[MHKAa C pacTBOpamMu KUCIOT M ILIEJIOYEd, IPOBENCHHUE OIBITOB, WIIIOCTPUPYIOLIUX TPUMEPDI
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIX PEAKIIMI (TOpEHUE, PEaKLIUU PA3IOKEHHS], COCIUHEHHUS ).

Meocnpeomemuvie cesa3u

Peanuzanus MeXIpeaMETHBIX CBA3€H MPU M3YYEHUN XUMUHU B 8 KJacce OCYLIECTBISAETCS
Yyepe3 UCIOIb30BAHKE KaK OOIINX €CTeCTBEHHOHAYYHBIX TIOHATUH, TaK U TTOHITHIA, SBIISIOIIAXCS

CUCTCMHBIMH JJId OTACIIbHBIX NPCAMETOB €CTCCTBCHHOHAYYHOTI'O ITUKJIA.



OO011e ecTeCTBEHHOHAYYHBIE MTOHATHA: Hay4yHbIN (DaKT, TMIIOTE3a, TEOPUs, 3aKOH, aHAJIN3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHHUE, MOJIENb, SIBIICHUE.

®dusmuka: marepus, aroM, O3JIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHMJ, H30TOIbI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsij, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, a3, ()M3WYECKHE BEIMYMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIle.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpalbl, TOpPHBIE IOPOJbI, IOJIE3HbIE
MCKOIIa€Mbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemmecTBo M XUMHYeECKasl peaKIus

[lepuonuueckuit 3akoH. Ilepuonmyeckas cucremMa XuMudeckux »saemeHto JI.U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XHMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalblUs U UX COEAMHEHUH B COOTBETCTBUM C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoii cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHMUYECKOW CBSI3U. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIIA KPUCTALIMYECKOM PEIIETKM M BUJA XUMHUYECKOU
CBSI3H.

Knaccugukanus M HOMEHKJIAaTypa HEOPraHMYECKMX BeIIecTB. XHMMHUYECKHE CBOMCTBa
BELIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHMH, TeHeTHdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMU4eCKHX peakUuil M0 pa3iMyHbIM MpU3HAKaM (TI0 YUCIY U COCTaBY
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEIIOBOMY 3((deKTy, M0 H3MEHEHHIO CTeneHel
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpPaTUMOCTH, M0 y4YacTHUIO KaTajau3aTopa). DK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHUE YPAaBHEHUSI.

[TonsiTe o ckopocTu xuMHueckoil peakiuu. [loHsTue 00 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TETEpPOreHHbIX peakuusx. Ilonstue o
karanuse. lloHdarne o XumHueckoM paBHOBecuU. @DakTOphl, BIUSAIOIIME HA CKOPOCTb
XUMHUYECKON pPEeaKIMH U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMHM, JJIEKTPOHHBIH OalaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE ypaBHEHUH OKUCIMTEIbHOBOCCTAHOBHUTEIbHBIX

pCaKLII/Iﬁ C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOI'O Oamanca.



Teopust SIEKTPOJUTHUUECKON TUCCOUMAIUU. DJIEKTPOJUTHI U HEIJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M JHMCCOLMALMKM BEHIECTB C PA3IMYHBIMU BHJIAMH XHUMHUYECKOW CBSI3H.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu moHHoro oomeHa. YcCloBUSI MPOTEKaHUs peakUii MOHHOTO OOMEHa, MOJHbIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MPEJCTaBICHUA 00 JICKTPOIMTUYECKON aucconuanuu. KadecTBeHHBIE pPEaKIMM Ha HOHBI.
[TonsaTHE O rUIpPONIHU3E CONEN.

Xumuueckuu sKCnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIEeCTB —
METAJIOB M HeMeTauioB (rpadura u anmasza), CIOXKHBIX BEHIECTB (XJIOpHIa HATpUs),
MCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAKIMU OT BO3JECHUCTBHS Pa3IUYHBIX
(bakTOpoB, UCCIIEOBAHUE SJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOLecca AUCCOIUAIIIN
KHUCTIOT, IIeNo4Ye W cojeil (BO3MOXKHO HCIIONBb30BaHUE BHUAECO MAaTEepHallOB), MPOBEICHHE
OTIBITOB, WITIOCTPUPYIOIINUX TMPH3HAKK MPOTEKAHHS pPEaKIMid MOHHOTO oOMeHa (oOpa3oBaHHE
OocaJka, BBIJCIICHWE Ta3a, oOpa3oBaHWE BOJBI), OMBITOB, WUIIOCTPUPYIOMIMX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuid (TOpeHHe, PEeakluu pPas3liokKeHHs, COCAMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIBI0 KAueCTBEHHBIX pEaKIMil Ha HOHBI,
pelieHue KCIEepUMEHTAIbHBIX 3a/1a4. HemeTamibl u ux coequHeHus

OOmass xapakTepucTtuka raiaoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenienn okucieHus. CTpoeHne U (hU3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XVMHYEeCKHUE CBOWCTBA Ha MpHMepe Xxjopa (B3aUMOACHCTBHE C MeTajllaMd, HEeMeTallllaMHu,
miesioyamu).  XjopoBoaopoa. ConsiHas KUCIOTa, XHUMHYECKHE CBOMCTBA, TMOJydYEHHUE,
npuMeHeHue. [leficTBre X10pa U XJIOPOBOJIOPO/Ia Ha OpraHu3M YelloBeKa. BaxHen e XJI0puabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapakrtepuctuka dJeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHue M (U3MUECKHE CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa M Cephbl. AJUIOTPOIHBIE MOAU(PHUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJopoa, CTpoeHHE, (UINYECKHE M XHMHUYECKHe cBoiicTBa. OKCHABI CEephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(oOmme Kak TpEICTaBUTEN Kiacca KHUCIOT W crnenududeckue). XUMHYECKHUE PpeaKIln,
JeKaIe B OCHOBE MPOMBIIIICHHOTO CMOco0a TOJYYeHHUsS CEpHOW KHUCIOTHL [IpumeHenue
cepHoit KucinoTel. Cou cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. Haxoxaenue
ceppl W €€ COeQUHEHUU B TpuUpoje. XHUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIoIeH Cpeabl
COCTMHCHUSIMU CEpbl (KUCIOTHBIE MTOXIM, 3arps3HEHHE BO3JyXa W BOJOEMOB), CIIOCOOBI €Tro

MPEIOTBPALICHHUS.



OO6mas xapakTepucTHKa 3ieMeHTOB VA-rpynmbl. OcCoOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIC CTETNCHH OKHUCICHHs. A30T, paclpocTpaHeHHWEe B Tpupone, (QuU3NYecKue u
XUMHUYecKre cBoricTBa. KpyroBopot azora B mpupojie. AMMUaK, ero (pu3uveckue u XUMHIECKUe
CBOIiCTBa, nony4yeHue u npumeHeHne. Conu aMMOHHUsI, UX (HU3HUECKHUE U XUMUYECKHE CBOMCTBA,
npuMmenenue. KadecTBeHHass peakuus Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJyueHue,
duznyeckue W XUMHYECKHE CBOWCTBAa (OOIIME KaK TMPEACTaBUTENS Kiacca KHUCIOT H
cnenuduieckue). Mcnonb3oBaHWE HUTPATOB M COJIEH aMMOHHS B KAaueCTBE MHUHEPATbHBIX
ynobpenuii. XuMHUECKOe 3arpsi3HEHUE OKPYKAIOIIEeH Cpellbl COSIUHEHHUSIMH a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNUN
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
duznyecKkue W XHMMHUYECKUE CBOWCTBA, ToiydeHue. Vcmonb3oBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mass xapakrtepuctuka sjeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHBIE CTENEHU OKUCIEHUS. YTIEpO/l, AJFIOTPONHbIE MOAU(UKAIIUHU, PACTIPOCTPAHECHUE B
npupoje, Gu3ndeckne u XUMUIECKUe CBOMCTBa. AjcopOius. KpyroBopoT yriepona B mpupoie.
Oxkcunsl yriaepoaa, ux pU3NYECKUe U XUMUYECKHE CBOMCTBA, IEUCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyuYeHUE U MPUMEHEHHEe. DKOJOoru4Yeckue MmpobiemMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AILHOTO TIOTEIUICHHUS KJIMMAaTa, TMapHUKOBBIA 3(pdekT. YrompHas KUCIOTa H €€
coiv, UX (PU3MYECKHe W XMMHUYCCKHE CBOWMCTBA, TMOJyYeHHWE W TpHMEHEeHHe. KadecTBeHHAs
peakiusi Ha KapOoHaTHOHBI. Mcronb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIILIIEHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHavanbHBIE TIOHATHSA 00 OPraHUYECKHMX BEIIECTBAX KAaK O COCIMHEHHSX YIIIepojaa
(metan, 3TaH, JTWIEH, alleTWJICH, 5TaHOJ], TJUILEPUH, YKCycHas kuciora). I[Ipupoanbie
WUCTOYHUKU YTIEBOJOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(OeH3uH), uX poyib B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE 0 OMONTOTMUYECKH BaKHBIX BEIIECTBAX:
JKupax, Oelikax, yrieBojJax — W HMX POJU B JKM3HM 4YeJIOBEKa. MarepuanbHOE €IUHCTBO
OpTraHWYECKUX U HEOPTaHUYECKUX COCTMHECHUM.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOWCTBA, MONYYCHHE W TPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHuss o0 okcunae kpemaus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX MCTIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmme
CTPOUTENbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MMacHOT0 UCTOIH30BAHMS CTPOUTEIHHBIX MATEPHAIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuil sxcnepumenm.:

n3ydeHue o0pas3IoB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, MPOBEICHUE

Ka4€CTBCHHBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U Ha6J'IIO)IeHI/Ie IMPU3HAKOB HUX IMPOTCKAHUSA, OIIBITHI,



oTpaxaromue (u3NUecKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COEJUHEHHH (BO3MOXHO
UCIIOJIb30BAaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpPUAOB (TaJOTeHUIOB),
O3HaKOMJICHHE ¢ oOpasumamu ceppl M €€ COCAMHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUS —caxapa MOJ  JeHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3y4yeHHEe XUMUYECKUX CBOMCTB pa30aBiICHHON CEPHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakIMH Ha CylIb(aT-uOH U HAONIOJCHHWE NMpU3HAKa e&
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOKHO HMCIIOJB30BAHUE BUICOMATEPHATIOB), 0Opa3amMu a30THBIX U pochOopHBIX yaoOpeHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYEHHE CBOMCTB aMMHUakKa, IPOBEICHHE
Ka4eCTBEHHBIX pEAaKIMd HAa HMOH aMMOHHMA M (ocdar-uoH M H3ydeHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEJbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHATIOB), U3Y4YCHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, Mojly4eHue, COOMpaHue, paclio3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CIWJIMKAT-UOHbl U W3Y4YCHHE TMPU3HAKOB MX MPOTEKaHUs, O3HAKOMIICHHE C MPOIyKIHeH
CHWJIMKAaTHOW MPOMBINIJICHHOCTH, PEIICHHE SKCIEPUMEHTANIBHBIX 3a/ad mo Teme «Baxneline
HEMETAJIBl M UX COCTUHEHUSY.

MeTasjibl M MX COeTMHEHHUs

OO0mass xapakTepUCTUKAa XUMHUYECKHX JJIEMEHTOB — META/NIOB HAa OCHOBAaHUU UX
nojoxenus B [lepuoandeckoit cucreme xumuueckux snemenTon .M. MeHneneeBa u cTpoeHust
atoMoB. CTpoeHue MeTaioB. MeTaiauyeckas CBS3b M METANIMYECKas KpUCTaUIMYecKas
peméTka. DIEKTPOXUMHUYECKUN psll HampsDKeHWH MeTauioB. Dusnveckne M XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl moayyeHus: MeTtamioB. [loHsATHE 0 KOPPO3UM METANJIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI MX OT KOppo3uu. CjiaBsl (CTanb, 4YyTyH, AIOPATIOMUHUN, OpOoH3a) U
UX IPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[[lenounsle MeTauibl: nosoxkeHue B Ilepuonuyeckoll cucTeMe XMMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJIeHHUE B mpupoae. Ousnyueckue U XMMUYECKHE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJUIOB M UX COCTMHECHUH.

[[lenoyHO3emMeNbHBIE METAIBI MAarHUi W KajdblMil: mosiokeHne B Ilepuomnueckoi
cucreMe xumudeckux snemeHtoB J[.M. MenpneneeBa, cTpoeHHE HMX aTOMOB, HaXOXJECHUE B
npupoze. Puznyeckue U XUMHUECKUE CBOWCTBA MarHusl U Kajblus. BaxHeiume coequHeHUs

Kanbus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.



Anmomunuii: nosioxenue B Ilepuonuueckoil cucteme XUMHUYECKHX 3iemeHToB J[.U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoac. PU3NUYECKHE U XMMUYECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCHIA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuogumueckoil cucrteMe xXumu4eckux dnemMentoB J[.U.
MenneneeBa, CTpoeHUE aTOMa, HaxOXAeHUE B mpupoae. Ouznueckue 1 XMuMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl U conu xenesa (II) m skemeza (III), ux cocra, cBoiicTBa U
MOJIy4eHHE.

Xumuueckuu sKCnepumenm:

O03HAKOMJICHHE C oOpasllaMH METAUIOB W CIUIABOB, HMX (U3WYECKHMMH CBONHCTBAMH,
U3y4EHUE PE3YIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHUE BUIECOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUA KaJblUsl U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BHJICOMATEPHAIIOB), MCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI, IpoIlecca TOPEHHUS XKene3a B
KHCIIOpoJie  (BO3MOXXKHO  HMCITOJIb30BAaHHWE  BHUJCOMATEPHANIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPEaKlUi Ha MOHBI (MarHus, KaJbllHs, aIIOMUHUA, IMHKA, xene3a (I1) u xenesa
(III), meau (II), HaOmroIEeHNE W OMHMCAaHUE MPOLECCOB OKPAIIMBAHUS ITUIAMEHH MOHAMHU HATpHS,
KaJIisg ¥ KaJblHsA (BO3MOXKHO HCIIOIB30BaHUE BUICOMATEPUAIIOB), UCCIIEAOBaHUE aM(DOTEPHBIX
CBOMCTB T'HJIpOKCHA aIFOMUHMS U THAPOKCUIA [IMHKA, PELIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIne MeTajlIbl U UX COCTUHCHUSY.

XuMus M OKpyxKaouias cpeia

BemiectBa u mMarepuansl B MOBCEIHEBHOM KU3HM YelloBeKa. be3omacHoe ucnosib3oBaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis MpH XUMHUYECKHX OXKOrax Hu
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYXKarolleh cpenbl (MpeaenbHas JOMyCTUMasi KOHIICHTPaIUs
Beriects (nanee — [1/1K). Pons XxuMuu B penieHUN 3KOJOTHIECKUX MTPOOIIEeM.

Xumuyeckuil oxcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesxcnpeomemuvie césa3u

Peanuzanus MeXIpeaAMETHBIX CBSI3€W MPU U3YyYEHUU XUMHUHU B 9 Kjacce OCyHIECTBISETCS
yepe3 HCMOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaKk W TOHATHUH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIS1 OT/ICTTbHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO ITHUKJIA.

OO0me ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUsI, aHAJTU3,
CUHTE3, KIacCHU(pUKaIus, NEePUOAUYHOCTh, HAONIOJCHUE, OKCIEPHUMEHT, MOJACIUPOBaHUE,
U3MEpeHne, MOJeNb, SBICHHE, MapHUKOBBIA dS(dexT, TexHomorwus, marepuanbl. Dusmka:
MaTepusi, aToM, OJJICKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHWJ, W30TOIbI, PaJHOAKTUBHOCTH,

MOJIEKYJIa, SIEKTPUUECKUN 3aps]l, TPOBOAHUKH, MOTYIPOBOAHUKH, AUDIEKTPUKH, (POTOIIEMEHT,



BEIIECTBO, TeJIO, O00BEM, arperaTHOe€ COCTOSIHME BEIeCTBa, TI'a3, pPacTBOpP, PAaCTBOPHUMOCTH,
KPUCTAIIMYECKAsT PemETKa, CIUIaBbl, (U3WYECKUe BEIMYUHBL, CIWHULBI HU3MEpEHUs,
KOCMHUYECKOE IMPOCTPAHCTBO, IUIaHETHI, 3BE31bI, ComHile. buonorus: ¢GoTocuHTE3, ABIXaHWUE,
ouoctepa, SKOCHUCTEMa, MHUHEPAJIbHBIE YIOOpPEHUS, MHKPOIIEMEHTHI, MaKpOdJIEMEHTHI,
nuTaTenpHble BeulecTBa. ['eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, TOPHBIE MOPOADI,
M0JIE3HBIE UCKOMAaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

2. Il.ianupyemble pe3yJibTAThl 0CBOEHUS Y4eOHOr0 npeamMera « XuMus» Ha yPOBHe

OCHOBHOI'0 00111er0 00pa30BaHus.

W3yuenne XMMUM B OCHOBHOH IIIKOJIE HANpaBJICHO Ha JOCTHKEHHE OOY4YaroIMIMMUCS
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHHS yU4EOHOTO MpeIMETa.

JIn4YHOCTHBIE pe3yJIbTAThI

JIMYHOCTHBIE PpE3yJIbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOIO oO0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0/1¢ 0O0yYeHHS XMMHH B €IMHCTBE y4eOHOW M BOCIUTATEIHHOMN JEATEIBHOCTH
Opranuzanyd B COOTBETCTBUM C TPAJULUOHHBIMH POCCUMCKMMM COLIMOKYJIbTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, HPUHATBIMH B OOLIECTBE NpaBWJIaMH M HOPMaMu
IOBEJICHUS U CHOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHMs, CaMOpa3BUTHS M COLMAIM3ALUU
oOyyaromuxcst. JINYHOCTHBIE Pe3yIbTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

Ilampuomuueckoeo ocnumarnus

1) IIEHHOCTHOrO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAayYyHOMY HAcCJIEUI0, MOHUMAaHWs 3HAYCHMsS] XMMUYECKOM HAYKH B JKM3HHM COBPEMEHHOTO
oOmiecTBa, CrIOCOOHOCTH BIIAJETh JOCTOBEPHOW HMH(pOpManueld o MepeoBbIX JOCTHXKEHUAX U
OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHMUSIX 00
YCTpPOMCTBE MUpPA U OOIIECTBA;

I'pasicoanckozo socnumanus

2) mpeACTaBlIEHUs O COLMAIBHBIX HOpMax M IpPaBHJIaX MEXKINYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, y4eOHO-
UCCIIEI0OBATEIbCKON, TBOPUECKOI U APYrHX BUIAX JAEATEILHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOHM JIeSITETbHOCTH MPU BBINOJHEHUH Y4€OHBIX, ITO3HABATENBHBIX 33/]a4, BBHIIOJIHEHUH
XUMHYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU YUE€OHBIX NMPOEKTOB, CTPEMIIEHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOINOMOINIM B Tpoliecce 3TOM y4eOHOM IesITeNbHOCTH; TOTOBHOCTH OLIEHUBAaTh CBOE
MIOBEJICHNE M TOCTYNKM CBOMX TOBapHILEH C IO3ULUU HPAaBCTBEHHBIX M IPAaBOBBIX HOPM C

y‘-IéTOM OCO3HAHMS MOCJIEICTBUI MMOCTYIIKOB,



Llennocmu nayunozo nosHanus

3) MHpPOBO33pEHYECKUX NPEICTABICHUH O BEUIECTBE U XMMHMUYECKOH peaklMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pa3BUTHSl HAyKHM M COCTaBISAIOLIMX OCHOBY JUIS
IOHUMaHMs  CYIIHOCTH HAy4YHOM KapTUHBI MHUpA; MPEICTaBICHHMH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOJBI, B3AUMOCBA3SIX 4Y€JIOBEKa C NMPUPOIAHOU CPEAOH, O PO
XUMHH B [IO3HAHUU 3THX 3aKOHOMEPHOCTEN;

4) no3zHaBaTeIbHBIX MOTHUBOB, HAalPaBJIEHHBIX Ha MOJIYYEHHE HOBBIX 3HAHWH 10 XMMMHH,
HEOO0XOUMBIX [yl 00BSICHEHUS Ha0JII0JaeMbIX IIPOLIECCOB U SIBICHUM;

5) mno3HaBaTenbHOM, MH(OPMAIMOHHOM M YHUTATEIbCKOM KyNbTypbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITENIbHOW paboThl € Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOW JHMTEPaTypoOH,
JOCTYITHBIMU TEXHHUYECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

6) nHTepeca K 0O0Y4YEHUIO M MIO3HAHUIO, JTI0003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH
K CaM000pa30BaHUIO, IPOEKTHOM M MCCIIeI0BATENbCKON NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

Dopmuposanus Kyibmypul 300p06bs

7) OCO3HAHHUS LIEHHOCTH J>XU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10pOBbIO,
YCTAHOBKM Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUS IOCIEACTBUI U HENPUATHS BpPEAHBIX
NpUBbIUEK (YMOTPEOJICHHUsS] aIKOTOJs, HApKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIIOACHUS
npaBui1 0€30MacHOCTH NpU OOpalleHHH ¢ XUMHAYECKHMMHU BEUIECTBAMH B OBITY W pealbHOM
KU3HU;

Tpyoosozo eocnumanusi

8) uHTepeca K MPaKTUYECKOMY H3y4YEHHIO Tpodeccuii W Tpyna pa3IMdyHOTO poja,
yBaXEHHE K TpPyAy M pe3yjbTaTaM TpPYAOBOH JAESITEIbHOCTH, B TOM YHCIE Ha OCHOBE
OPUMEHEHHUS TNPEAMETHBIX 3HaHUM 1O XHMHUH, OCO3HAaHHOIO BbIOOpAa WHIUBUAYAJIbHON
TPAEKTOPUU TMPOJOKEHUST 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K
XUMHHU, OOIIECTBEHHBIX MHTEPECOB W TOTPEOHOCTEH; ycmemHoW mnpodeccuoHaTbHON
JNEeSATEIbHOCTH W Pa3BUTHUSL HEOOXOJUMBIX YMEHMI; TOTOBHOCTb aJalTHpPOBAThCI B
npodeccuoHaIbHOM cpere;

DKono2uuecko20 60CnUMaHus.

9) sKosIOrMYecKH 1eNeco00pa3HOro OTHOLIEHUS K MPHUpOJe KaK MCTOYHMKY KU3HU Ha
3emiie, OCHOBE €€ CyIleCTBOBaHUS, MOHMMAHUS LIEHHOCTH 30pOBOro M Oe3omacHoro odOpasa
KU3HH, OTBETCTBEHHOIO OTHOLICHHS K COOCTBEHHOMY (U3NYECKOMY M MCHUXHYECKOMY
3/I0pPOBbIO, OCO3HAHMS IIEHHOCTH COOJIOZCHUs MpaBHJ 0€30MacHOrO MOBEACHUsS MpH padoTe ¢

BCIICCTBAMH, a TAKKC B CUTyallUAX, YTPOKAIOIINX 3J0POBbIO U JKU3HU J'IIO)IGI\/’I;



10) cnocoGHOCTH NPUMEHSTh 3HaHMS, [10JIy4aeMble IPU U3YYEHUU XUMMH, [Vl PEIEeHUs
3a/1a4, CBSI3AHHBIX C OKPY’KAIOIIEW IMPUPOJHOM CpPEIOW, IOBBIIICHUS YPOBHS 3KOJIOIMYECKOU
KYJIBTYpBl, OCO3HAHUS TTIOOAIBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIEM U MyTel UX peIieHus
IIOCPEACTBOM METOJIOB XUMUU;

11) 3KOJIOrMYECKOro MBILIUICHHs, YMEHHMsI PYKOBOZICTBOBaTbCS MM B I103HABaTEJIbHOMH,
KOMMYHUKAaTUBHOM ¥ COLIMAJIBHOM IIPAKTHUKE.

MeranpeamMeTrHblie pe3yabTaThl

B cocraBe MmerampeqMETHBIX pPE3yJbTAaTOB BBIAEISIOT 3HAYUMbIE ISl (OPMHUPOBAHUS
MHUPOBO33PEHUS OOLICHAYYHbIE MOHATHUS (3aKOH, TEOpHUs, MPUHLMI, TUIOTE3a, (aKT, CUCTEMA,
IIPOLIECC, AKCIEPUMEHT MU JIp.), KOTOPHIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAY4YHBIX Y4E€OHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHHBepcallbHble yueOHbIEe IEHCTBHs (IIO3HABaTENIbHBIE,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpblE OOecrednBaoT (OpMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSATENIFHOMY IUNITAHUPOBAHMIO M OCYIIECTBICHUIO YU€OHON AEATEIbHOCTH.

MertamnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS OOPa30BaTENbHOW MPOTPaMMBI MO XHMHUHU
OTpa)XaroT OBJIA/ICHUE YHUBEPCAIBHBIMU I03HABATEIbHBIMU JEHCTBUAMH, B TOM YHUCIIE:

bazosvimu nocuueckumu oeticmeusmu

1) yMeHueM HcCIoNb30BaTh NPUEMBI JIOTUYECKOIO MBILIUIEHUS NPU OCBOCHUM 3HAHUU:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATHH (BBIIENSATH UMX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTUMH MOHATHAMM), UCIIOJIB30BaTh MOHATHUS JUIs OOBSCHEHUS
OTJENbHBIX (DaKTOB W SBJICHMH; BBIOMpPATh OCHOBAHMS W KPUTEPUM s KiaccupuKanum
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUI; YCTaHABINBATH IPUYMHHO-CIICCTBEHHBIE CBS3H
MEXy 00bEKTaMH U3YyU€HUs; CTPOUTH JIOTHUECKUE pacCyX/IeHus (MHAYKTUBHbIE, 1€ TyKTUBHbIE,
10 aHAJIOTHH); J€NATh BBIBOJIBI U 3aKJIFOUEHUS;

2) yMeHMEeM TpPUMEHATb B TIpoLlecCe IO3HAHUS TMOHATUA (NIPEIMETHbIE U
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIM, HCIOJb3yeMble B  XHMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XMMHH MOJIEJIbHBIE IPECTABICHNUS — XUMHUECKUN
3HaK (CMMBOJ 3JIeMEHTa), XUMHUYeckas (opMyia U ypaBHEHHE XMMHYECKOW PEaKLUU — IpH
peleHnH yueOHO-1103HaBaTEIbHbBIX 33/]a4; C Y4ETOM 3THX MOJEIBHBIX NPE/ICTABICHUH BBISBIATH
U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3YYaEMBIX 0ObEKTOB — XMMHUYECKHUX BEIECTB U
XUMHUYECKHX PEaKIHii; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIIEJCTBEHHBIE CBS3H U
IIPOTUBOPEYHUS B M3Y4YaeMBIX IPOLECCaX U SBICHUAX; MpeAyiaraTb KPUTEPUU IJIs BBIABICHUS
3THUX 3aKOHOMEPHOCTEH U MPOTUBOPEUMIA; CAMOCTOSATENILHO BEIOMPATH CIIOCO0 pereH s yueOHOH
3ajaud (CpaBHHBAaTh HECKOJIbKO BapHAaHTOB pEIICHUs, BbIOMpaTh Hambosiee MOIXOIAIIUN ¢

y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHEB);



basosvimu uccnedosamensvckumu oeticmsausmu

3) yMEHHEM HCTOJIb30BaTh MOCTaBICHHBIE BOIPOCH] B KAU€CTBE MHCTPYMEHTA MO3HAHMUS,
a TaKXke B KadecTBE OCHOBBI JUIsl (POPMUPOBAHHUS THUIOTE3Bl IO IMPOBEPKE IMPABUIHBHOCTH
BBICKA3bIBAEMBIX CYXICHHUIA;

4) npuoOpeTeHne OmbITa MO IIAHUPOBAHUIO, OPTaHU3ALUU U MIPOBEICHUIO0 YYCHHUYECKHUX
IKCIIEPUMEHTOB: YMEHHE HAOIIOAATh 3a XOJOM IPOIIECCa, CAMOCTOSTENIbHO IPOTHO3UPOBATH €T0
pe3ynbTaT, (GOpMyIUpOBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MpOeslaHHON padoTe;

Pabomoii ¢ ungpopmayueii

5) yMeHHEM BBIOMpAThH, aHATM3UPOBATH U UHTEPIIPETUPOBATh HHPOPMAIIHIO PA3TMYHBIX
BUJIOB ¥ (OPM TPEJCTABJIICHUS, IMOJY4aeMyH) M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHBIE MmocoOus, pecypcsl HWHTepHeTa);
KPUTHYECKH OIICHUBATh MPOTUBOPEUNBYIO M HEIOCTOBEPHYIO HH(OpMAIINIO;

6) yMEHHMEM NPHUMEHSTh pa3JIMYHbIE METOJIbI W 3ampoChl MpPU TOUCKE U O0TOOpe
uH(pOpMAIUM M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIWMBIX JUIsl BBITIOJIHEHHS YYE€OHBIX U
MO3HABATENIbHBIX 33J]a4 ONpeAeNEHHOr0 TUIA; MPUOOPETEHUE OIbITa B 00JIACTH MCIOIb30BaAHUS
WH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTWM, OBJAJCHHE KYJIbTypOil  aKTHBHOTO
WCIIOJIb30BAHUS PA3JIMYHBIX TMOMCKOBBIX CHCTEM; CAMOCTOSITEIBHO BBIOUPATh ONTHUMAIBHYIO
dopMy mpejacraBieHUsT WHPOPMAMK W WLIIOCTPUPOBATH pEIIaeMbie 3a/Ja4l HECIOKHBIMH
CXeMaMH, AuarpaMMaMu, ApyruMu popMaMu rpaduk U UX KOMOWHAIUSIMU;

7) yMeHHEM UCTOIb30BaTh U aHATM3UPOBATH B Mpollecce YIeOHOM U UCClIeI0BaTeIbCKOM
JeATeTLHOCTH UH(GOPMAITUIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO35IHICTBA U TPAaHCIIOpTa
Ha COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEBI;

Vuueepcanouvimu KOMMYHUKAMUBHBIMU OeUCEUIMU

8) yMmeHueMm 3amaBaTh BONPOCHl (B XOJ€ AMAIOra W/MIU JUCKYCCHH) TIO CYIIECTBY
obcyxmaemMoil TeMbl, (OPMyIUpPOBATH CBOM TMPEIIOKEHUS OTHOCUTEIHHO BBIMOJTHEHUS
MPEJI0KEHHON 3a/1a4u;

9) mnpuoOpeTeHHe OIBITa TMPE3CHTALMU PE3yIbTATOB BBHIMOTHEHHUS XHMHYECKOTO
IKCIIEpUMEHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOM pPabOTHI MO MCCIEAOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

10) 3aMHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMH TO3HABATEIBHOW W
HCCIIEIOBATENLCKON NIeATEeNHHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MPOOJIeM HAa OCHOBE yuéTa
o0IIMX HMHTEPECOB U COTJIACOBaHMs MO3UIUH (0OCYXJeHHs, 0OMEH MHEHHUSIMH, «MO3TOBHIE
MITYPMBI», KOOPJIWHAIIUS COBMECTHBIX JEHCTBUM, ONPEEICHIE KPUTEPUEB 0 OIEHKE KayecTBa

BBITIOJTHEHHOU pabOTHI U JIp.);



Yuueepcanonvimu pecynamusHvimu 0eiucmsusmu

11) ymeHueM CaMOCTOSITEIBHO OINPENENATh UEIH JACSITEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIHHOCTD,
BBIOMpaTh HamOoJsiee A(PpPeKTUBHBICE CMOCOOBI pelieHusT YYeOHBIX W IMO3HABATEIBHBIX 3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aITOPUTM JEHCTBUI MpHU
BBITIOJTHCHUH 3a/IaHUi ¢ y4ETOM TOJYY4EHHUsT HOBBIX 3HAHWUH 00 HU3ydaeMbIX OOBEKTaX —
BEILECTBAX U PEAKIUAX; OLICHUBATHh COOTBETCTBUE MOJIYYEHHOTO pe3yIbTaTa 3asiBJICHHOU LIEJH;

12) ymeHHeM HUCHONB30BaTh M aHAIU3UPOBATH KOHTEKCTHI, IpejiaracMble B YCIOBUU
3aJaHUN.

IIpeaMeTHbIE pe3ybTATHI

B cocraBe mnpeaMeTHBIX pPE3yIbTATOB IO OCBOCHHIO OOS3aTEILHOTO COJICPIKAHUS,
YCTaHOBJICHHOTO JaHHOW MPUMEpPHOH paboyeil mporpamMmoii, BBIACNSIOT: OCBOCHHBIE
oOydJarmuMuCs Hay4YHble 3HAHUS, YMEHHS U CHOCOOBI JIeHCTBUH, crenududeckue Uit
npeaAMETHOM 00sacTh «XUMUS», BHABI JEATEIBHOCTH MO TOJYYCHUIO HOBOTO 3HAHHUS, €ro
WHTEPIPETAINH, IPE0OPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CUTYaIIUSX.

[IpenMeTHble pe3ynbTaThl MPENCTaBICHBI IO ToAaM OOydYeHUsS U  OTPaKaroT
c(hOpPMHUPOBAHHOCTH Y O0YUAIOUIUXCS CIASIYIONINX YMEHUIA:

8 KJIACC

1) packpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSATUN: aTOM, MOJIEKYJIa, XUMUYECKUN
AIIEMEHT, TPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOJIHAS W HEOIHOPOJHAs),
BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBasl J0JiI XUMHYECKOTO AJIEMEHTa B COCIWHEHUU, MOJSPHBIN 00BEM,
OKCH/I, KUCJI0Ta, OCHOBAHHE, COJIb, DJIEKTPOOTPUIIATEILHOCTh, CTETICHh OKUCIICHUS, XUMHYECKast
peakiusi, KiaccuUKams peakiuil: peaklud COCTUHEHHS, PEaKIUU pa3NoKEHUs, peakluu
3aMelleHus], peakui 0OMeHa, SK30- U SHJIOTEPMUUECKHE PEAKIINH; TETIOBOM 2PPEKT peakiuu;
SIPO aTOMa, DJIEKTPOHHBIN CJION aToMma, aTOMHasi OpOUTalb, palyC aTOMa, XUMUYECKast CBS3b,
MOJISIpPHAsE U HETOJISIpHAsE KOBAJICHTHAsl CBSI3b, MOHHAsI CBsA3b, MOH, KaTWOH, aHHOH, PacTBOP,
MaccoBast 10Jisl BelecTBa (MIPOLIEHTHAs KOHIICHTPAI[s) B PaCTBOPE;

2) WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHWMHUYECKHX MOHATHH (cM. m. 1) u
MPUMEHSATH 3TH TOHATHUS TIPH ONKMCAHUH BEIIECTB M MX MPEBPAIICHHII;

3) WCMOIB30BaTh XWMUYECKYIO CHMBOJIUKY IS COCTaBJICHHUS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

4) ompenensTh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIMHEHUSX; CTENEHb

OKHCJICHHUA 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX, IMPUHAIIC)KHOCTD BEIICCTB K OHpeHeHéHHOMy



KJIacCy COeAMHEHMH 1o QopmysiaMm; BHUJ XUMHUYECKOW CBs3W (KOBaJeHTHAass M HWOHHAs) B
HEOPraHMYECKUX COCAMHCHUSX;

5) packpsiBath cMbich [lepuonnueckoro 3akona [I. . MennaeneeBa: 1€eMOHCTPUPOBATH
MOHMMAaHUE MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JI€MEHTOB OT UX IOJIOKECHUS B
[Tepuoanueckoii cucreMe; 3aKOHOB COXPAHEHUSI MAaCChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YYEHHsI, 3aKOHa ABOTa/IpO; OMHUCHIBATh U XapaKTEPH30BATh TAOINYHYIO (opMy
[Teproanueckoil CUCTEMbl XMUMUYECKUX AJIEMEHTOB: pa3jinyaTh MOHATHUS «IJIaBHAs MOArpyMma
(A-rpynma)» u «mmo6ounas noarpynmna (b-rpynma)y, Maneie U OONbIIME TEPHUOBI; COOTHOCHTH
0003Ha4YeHUsI, KOTOpble uMeroTcs B Tabnuie «llepuonuyeckas cucteMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBay ¢ YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUsS AaTOMOB XUMHUYECKHX
DIIEMEHTOB (COCTaB M 3apsii sijapa, OOIIee YHUCIO JJIEKTPOHOB W pACHpeseieHue HX 110
3IEKTPOHHBIM CJIOSIM);

6) xinaccu(uUUPOBaTh XUMUYECKUE IIEMEHTHI; HEOPraHUUECKUE BEIIeCTBA; XUMUYECKUE
peaxiyu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY (D (DeKTy);

7) XapakTepu30oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIICCTB PA3THMYHBIX
KJIACCOB, MOATBEPXAasi OMHCAHHUE MPUMEPAMU MOJEKYISPHBIX ypaBHEHUH COOTBETCTBYIOIIHUX
XUMHYECKHUX PEaKIIHii;

8) MporHo3upoBaTh CBOICTBA BELIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOI'O COCTAaBa;
BO3MO>KHOCTH IPOTECKAHHSI XUMUYECKHIX MTPEBPAIICHHUI B Pa3JIMYHBIX YCIOBHSIX;

9) BBIYHCIATH OTHOCUTENBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 1o (hopMyJsie COeIMHEHHST; MAaCCOBYIO JIOJIIO BEIIECTBA B PacCTBOPE;
IIPOBOAMTH PAcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKINY;

10) nprMeHSTh OCHOBHBIC ONIEPAIIMU MBICIUTEIBHOMN JCATCIBHOCTH — aHAN3 U CUHTE3,
CpaBHEHHME, O000O0IIeHHe, CHCTEeMaTH3alluio, KIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
CIEICTBEHHBIX CBSI3ed — ISl W3YYEHHUS CBOMCTB BEIIECTB M XHUMHUYECKUX PEaKIui;
€CTECTBEHHO-Hay4YHbIE METOJbl IIO3HAHUSI — HAOJIOJIEHUEe, W3MEpEHUe, MOJECIUPOBAHUE,
HKCIIEPUMEHT (peaibHbIN U MBICIICHHBIN);

11) cnenoBaTh TpaBWIIaM TOJB30BAaHUS XHUMHYECKOH TIOCYI0W U J1abOpaTOpHBIM
o0opymoBaHHEM, a TaKXke TMpaBujaM OOpalieHus C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TI0 BBITOJHEHHUIO JTa0OPATOPHBIX XWMHYECKHX OIBITOB TIO TIOJTYYCHUIO U
coOMpaHni0 Ta3000pa3HBIX BEMIECTB (BOJOPOJIa M KHCIOPOJa), IPUTOTOBICHUIO PAaCTBOPOB C
ONpEACIEHHON MacCcOBOM J0Jed pacTBOPEHHOIO BEIIECTBA; IUIAHUPOBAaTh U IMPOBOJUTH
XUMHYECKHE SKCIEPUMEHTHI [0 PACO3HABAHHMIO PACTBOPOB ILEIOYEH M KHCIOT C MOMOIIBIO

MHAMKATOPOB (1akmyc, ¢peHondraier, METUIOPAHK U JIp.).



9 KJIACC

1) packpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHX IMOHSATHUNA: XUMUUYECKHUI 3JIEMEHT, aToM,
MOJIEKYyJIa, HOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO, CJOKHOE BEHIECTBO, BaJICHTHOCTD,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHMS, XUMHUYECKas pEeaKkuus, XUMHUYECKas CBS3b,
TEIIOBOM 3P EKT peakiyu, MOJb, MOJISIPHBIA 00BEM, PACTBOP; AJIEKTPOJIUTHI, HEAIEKTPOIUTHL,
AIIEKTPOJIUTHYECKAS JAWCCOIUAINS, DPEAKIMH HWOHHOTO OOMEHA, KaTajau3aTop, XHUMHYECKOe
paBHOBecHe, OOpaTHMble ¥ HEOOpaTHUMbIE pPEAKIUH, OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC
peaklUMy, OKHCIWUTEIb, BOCCTAHOBUTENb, OKHUCIEHWE W BOCCTAaHOBIICHHME, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMUYECKasi CBsI3b (KOBaJICHTHAsl, MOHHASA, METAJUINYECKasi), KpUCTAIIINYECKast
peméTka, KOpPpO3Wsi METAUIOB, CIUIaBbl; CKOPOCTh XWUMHUYECKOW pEaklMH, MPeaeIbHO
nonycrtumas koHnentpamus (I1IJIK) Bemectsa;

2) WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHMX MOHATHH (cM. m. 1) u
MPUMEHSATH 3TU NOHATHUS IPU ONKUCAHUU BEILIECTB U UX MIPEBPAILCHUII;

3) uCHoNB30BaTh XUMHUYCCKYH) CHMBOJHUKY JUISI COCTaBJICHHS (OpPMYJT BEIIECTB U
YPAaBHEHUI XUMMUYECKUX PEAKLUM;

4) ompenensATh BAJICHTHOCTb U CTENEHb OKUCICHHS XHUMHYECKHX DJIEMEHTOB B
COCIMHEHUSX pa3JIMYHOIO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJaccy
coeMHEHUH 1o (hopMyiiaM; BHJI XMMHYECKON CBsI3H (KOBaJCHTHAS, NOHHAS, METAIIMYCCKAs) B
HEOPraHMYECKUX COCIMHEHUSX; 3apsj WOHA 10 XUMHUYECKOW (opMylie; XapakTep Cpeisl B
BOJAHBIX pacTBOpax HEOPraHWYECKUX COEAMHEHUH, THUIl KPUCTALIMYECKONM  pEemETKU
KOHKPETHOI'O BEILIECTBA;

5) packpsiBaTh cMmbich [lepuogudeckoro 3akona JI. . MenzeneeBa u 1eMOHCTPUPOBATH
€ro MOHWMAaHHE: OMKCHIBATh M XapaKTepu30oBaTh TabmuuHyro dopmy lleprnonnueckoi cucTemsl
XUMHUYECKHX SJIEMEHTOB: pazNinyarh MOHATHUS «TJaBHas moArpymnmna (A-rpynma)» U «moOouHas
noarpynna (b-rpymnmna)», Manble W OOMNbIIME MEPUOIBI; COOTHOCUTH O0O3HAYEHHS, KOTOpPHIE
UMEIOTCS B TIEPHOJUYECKON TabJMIle, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHYECKHUX DJIEMEHTOB (COCTaB M 3apsiji sA/ipa, 00IIEee YUCIIO JIEKTPOHOB U PACTIPEIEICHUE UX
0 JIEKTPOHHBIM CIIOSIM); OOBSCHATH 00IIE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB DJIEMEHTOB
U UX COCAMHEHUH B MpelesaXx MajiblX MEPUOJO0B M TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

6) xKmaccu(UIMPOBATh XUMHUYECKUE dJIEMEHTHI; HEOPTAaHUUECKHE BEIECTBA; XUMUUYECKUE
peakiuu (10 YUCITY U COCTAaBY YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY 3 (dEKTy, 1Mo

W3MEHEHHMIO CTEIICHEH OKHUCICHUS XUMHUUECKUX BHCMCHTOB);



7) xapakTepu3oBaTh (ONMUCHIBATh) OOIMME W crenuduueckue XUMHUYECKHE CBOWCTBA
IPOCTBIX M CIOXHBIX BEIECTB, MOATBEPKIas OMUCAHUE NMPUMEPAMH MOJIEKYJISPHBIX 1 MOHHBIX
YPaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIHM;

8) cocTaBIIATh ypaBHEHUS JIEKTPOJUTHUECKON TUCCOLMALIMU KUCIIOT, IeJIoueil U Cosel;
IOJHBIE M COKpAalIEHHbIE YpaBHEHMs peakluil HOHHOro OOMEHa; ypaBHEHMsI peakiuid,
MNOJATBEPXKIAIONIMX CYIIECTBOBAHWE T'€HETHYECKOW CBSI3M MEXAY BEIIECTBAMH Pa3IHYHBIX
KJIACCOB;

9) packpelBaTh CYLUIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUl MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOr0 OajlaHCa ITHX PEeaKLuii;

10) nporHo3uMpoBaTh CBOWCTBA BEILECTB B 3aBUCHMOCTH OT MX CTPOCHUS; BO3MOXKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSX;

11) BBIYKCHATH OTHOCHUTEIBHYKO MOJCKYISIPHYIO M MOJISIDHYIO MAcChl BEIIECTB,;
MacCOBYIO JOJII0 XMMUYECKOI'0 3JIeMEHTa 10 (GopMyJie COeIMHEHMSI; MaCCOBYIO JIOJIIO0 BEIeCTBa
B PacTBOpE; MPOBOIUTH PACUETHI IO YPABHEHHUIO XMMUYECKON PeaKIui;

12) cnenoBaTh MpaBWJIaM TIOJIb30BAHUS XUMHYECKOH TMMOCYIOH ¥ J1a0OpPaTOPHBIM
o0opynoBaHMEM, a TaKKe INpaBWiIaM oOOpalleHus C BElECTBAMU B COOTBETCTBUHM C
UHCTPYKLHUSAMHU 110 BBIOJHEHUIO Ja0OpaTOPHBIX XHMHYECKHUX OIBITOB IO HOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

13) mpoBOAMTH peakiMH, TOATBEPXKIAIONIME KAYECTBEHHBI COCTaB Pa3IUYHBIX
BEIIECTB: PACIMO3HABaTh ONBITHBIM IYTEM XJOPUAOPOMHI-, HOAUA-, KapOoHaT-, ¢ocdart-,
CHJIMKAT-, Cynb(ar-, TMJIPOKCUA-UOHBI, KaTUOHbl aMMOHHMS W HMOHBI HM3yYEHHBIX METAJJIOB,
NPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX HEOPTAaHUYECKHUX BEIICCTB;

14) npuMeHsSITh OCHOBHBIE ONEPAIIH MBICIIUTEIILHON IEATEIbHOCTH — aHAINU3 U CHUHTE3,
cpaBHeHHe, 000011IeHNe, CUCTEMAaTU3aLUIO, BBIABICHUE TPUUYMHHO-CIIEACTBEHHBIX CBSI3eH — s
U3y4EHHs CBOMCTB BEILECTB U XUMHUYECKUX PEAKIMN; €CTECTBEHHO-HAYUYHbIE METO/Ibl TO3HAHUS

— HaOJIofeHne, W3MEpEeHUe, MOJCIUPOBAHHME, SKCIIEPUMEHT (pealbHbIi M MBICICHHBIN).



4. Onucanne y4eOHO-METOAUYECKOr0 1 MATEPHAIbHO-TEXHNYECKOro o0ecredyeHusi 00pa3oBaTeIbHOIO Npoiecca.
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