


Pabouas mporpamMma Kypca XMMHUU Ui OCHOBHOM IIKOJIBI pa3paboTaHa B COOTBETCTBHH C
@enepanbHBIM TOCYIApPCTBEHHBIM 00pa30BaTEeNbHBIM CTaHIAPTOM 0OIIero oOpa3oBaHUs Ha
OCHOBE aBTOPCKOM mporpammbl: «Xumus. [Ipumepnsie paboune nporpammsel. IIpenmernas
muaus yaeorukoB O. C. T'abpuensna, U. I'. Octpoymona, C. A. CnankoBa. 8—9 kmaccel: yue0.
nocobue s obmeoopazoBarenpHbIX. opranusamuii / O. C. IN'abpuensH, C. A. CnagkoB — M.:
[Ipocsemienue, 2020». B Hell Takke yuuTBHIBAIOTCS OCHOBHBIE UJIeU U MojoxeHus [Iporpammsl
pa3BuTUs ¥ (HOPMHUPOBAHMSI YHUBEPCAIbHBIX YUYEOHBIX JAEUCTBUH i OCHOBHOIO OOILEro
oOpa3oBaHUsl.

®denepalibHbI rOCYAApCTBEHHBIM 00pa30BaTENbHbIN CTaHIAPT MIPELYCMATPUBAET U3yUCHHE
Kypca XMMHHU B OCHOBHOM ILIKOJE KaK COCTaBHOM 4YacTH IpeaMeTHoil obnactu «EctecTBeHHO-
Hay4yHbIE MTPEIMETHD.

Kypc paccuntan Ha obs3aTenpHOE U3ydeHue npeamera B o0béMe 207 yueOHbIX vaca mo 3
yaca B Hemenmo B 8—9 kiaccax u3 pacuera B 8 kimacce 105 yueOnbIx uvaca, B 9 xmacce 102
y4eOHBIX yaca.

[Ipennaraemblii Kypc XOTS M HOCUT OOIIEKYJIbTYPHBIM XapakTep M HE CTAaBUT 3ajady
npodeccnoHaIbHON MOATOTOBKM OOy4YaroUIMXcs, TEM HE MEHee MO3BOJIIET UM ONPEIEeNUTHCS C
BBIOOPOM Tpoduiist 00ydeHus B CTaplIel HIKoJIe.

IVIAHUPYEMBIE PE3YJIbTATHI U3YYEHUA YYEBHOI'O
IMPEIMETA, KYPCA

Juunocmmusie, memanpeomemuvle U npeoMemmusvle pe3Viabmamovl 0CE0CHUs
yueono2o npeomema « Xumus.

JIMYHOCTHBIE PE3VIbTAThl OCBOEHHMS MPOrPaMMBI  OCHOBHOIO OOIIEro 00pa3oBaHMs
JOCTUTAIOTCS B X0Jie OOy4eHHUs] XMMHH B €IMHCTBE Y4eOHOM M BOCIUTATENbHOMN AEATEIbHOCTU
OpraHu3allii B COOTBETCTBUU C TPATUIUOHHBIMH POCCHUMCKUMH COLUUOKYIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, NPUHSATHIMU B OOIIECTBE MpaBUIaMH U HOpMaMu
MOBEACHUS M CIOCOOCTBYIOT IIpOIlECCaM CaMOIO3HAHUS, CaMOPa3BUTUSA U COLMAU3aLUU
oOyuaronuxcs.JINUHOCTHBIE PE3YIbTATHI OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH!
IIaTpuoTHYecKOro BOCIUTAHUSA

1) EHHOCTHOTO OTHOILIEHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY M HAyYHOMY
HACJIEIUI0, TOHUMAaHUS 3HaYCHHs] XUMUYECKOM HAYKH B

KU3HU COBPEMEHHOT0 oOOIIecTBa, CIOCOOHOCTH BIAAETh JIOCTOBEpHOW HHpopmanuein o
MePEeIOBBIX JOCTIXKEHUSIX U OTKPBHITUAX MUPOBOU U

OTEUECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHUSAX OO0 YCTpOICTBE Mupa u
0O0IIIeCTBA;

(«Tenv I'epoes Omeuecmeay - ouozpagpuu u36eCMHBIX YUEHBIX-XUMUKOB, GKIA0E XUMUKOG 8
oeno Ilobveowt 6o epema Benuxoit Omeuecmeennoit 6oiinnt)

I'pamxaaHcKoro BOCMTaHUsA

2) mpencTaBleHUS O COLMAIBHBIX HOPMAaX W TMpPaBUIAX MEXKINYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B

OOILIECTBEHHO  TOJE3HOW, Yy4eOHO-UCCIIEIOBATENbCKOM, TBOPYECKOM W  JIPYrHX BHAAX
JesITENbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM

JEeSITeNLHOCTH TIPU BBITMIOJTHEHUN Y4EOHBIX, TTO3HABATENBHBIX 33724, BHIMOJTHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB, CO3/IaHUN YIEOHBIX TPOCKTOB,

CTpeMJICHHS K B3aUMOIIOHUMAHHIO U B3aMMOTIOMOIIIH B TIPOIECCE ATOW y4eOHOU NesSATENbHOCTH;
TOTOBHOCTH OIICHUBATh CBOE TIOBEJICHUE U MTOCTYITKU




CBOMX TOBApHWIIEH C TIO3WIMH HPABCTBEHHBIX W TMPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUH IIOCTYIIKOB;

(«denv napoonozo eouncmea,

Cumeonvt moezo 2opooa»; /lenv oobpazosanus benzopoockoit obnacmu 6xknad yyeHvix 6
pazeumue Hawieii CMpaHvl U pecUoHa)

[leHHOCTH HAYYHOTO NO3HAHUSA

3) MHPOBO33PEHUECKHUX MPEACTABICHHUI O BEIIECTBE M XUMHUUECKON PEaKIMU, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U

COCTABJISIFOIIUX OCHOBY JUIsl IOHMMAHUSI CYITHOCTH Hay4YHOW KapTHUHBI MHUPA; MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TIPUPO/IBI,

B3aMMOCBSI3SX UEJOBEKA C TMPUPOJHOM Cpeaoil, O POJM XUMHUHM B TO3HAHUM OTUX
3aKOHOMEPHOCTEH;

4) mo3HABaTCIBHBIX MOTHBOB, HANpPAaBICHHBIX Ha TOJYYCHWE HOBBIX 3HAHWUH 10 XHWMUH,
HEO0OXOUMBIX JUIsl 00BSICHEHUS HAOIIOaeMBIX TTPOIIECCOB U

SIBJICHUM;

5) mo3HaBarenbHON, WHMOPMANMOHHOW M YHUTATEILCKOW KYIbTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ y4EOHBIMU TEKCTaMHU,

CIPAaBOYHOW JIUTEPATypOH, JOCTYIMHBIMH TEXHUYCCKHMH CpPEICTBAMU HH(DOPMAIMOHHBIX
TEXHOJIOTHH;

6) mHTEepeca K OOyYeHHIO M TIO3HAHUIO, JIFOOO3HATETHHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHOM U UCCIIEI0BATEIbCKON

JESTETFHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS O0YYCHUS B JaTbHEHIIIEM;
(Xumuueckue OmKpbIMuUs 6 001Acmu KOCMoca u Heop 3emiu)

®opMUpPOBaHUS KYJbTYPbI 310POBbS

7) oco3HaHUS LEHHOCTU U3HU, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 37I0POBBIO, YCTAaHOBKU
Ha 3/I0POBBIM 00pa3 KU3HU, OCO3ZHAHUS TIOCIICICTBUN

U HENpUATHS BPEAHBIX MpPHUBBIYEK (YMOTpPEeOJNEHUS aJIKOrojis, HAapKOTHKOB, KYpEHHs),
HEOO0XOUMOCTH COOTIOICHUS TTpaBUI O€30MacHOCTH MPH

oOpallleHnH ¢ XUMUYECKIMH BEIIeCTBaMU B OBITY U peaibHOU KU3HU;

(«Bnusanue ankozona Ha 300poeve uenoeeka», «Tabdak — eped uenoeexy»;, Bcepoccuiickuii
0eHb 300p06bs «300p0oebim Obtmb 300p060!» )

TpynoBoro BocnuTaHus

8) MHTepeca K MPAaKTHUECKOMY M3y4EHHIO Mpodeccuil U Tpyla pa3iuyHOTO PoJa, YBaXKEHHUE K
TPYAy U pe3yibTaTaM TPYIOBOU NESTENIbHOCTH, B TOM

Yyclie Ha OCHOBE NPHUMEHEHHUs MPEIMETHBIX 3HAHUW 10 XWMHH, OCO3HAHHOTO BBIOOpA
MHIUBUAYAIbHON TPAEKTOPHUHU MTPOJOLKEHUS 00pa30BaHUs C

y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HWHTEPECOB U
noTpeOHOCTEeH; yCHeHON MPpo(ecCHOHATBHOM JesITeNbHOCTH

Y pa3BUTHUS HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJalITUPOBATHCS B PO(HECCHOHATBHON CPE/IE;
(«Hanomexnonozuu. Mup Hoevlx npogeccuity; npogheccuu 6 cenvckom Xxossiicmee, 6
IHepzemuKe, 6 nappromepuu, é papmayesmuke, 8 meouyuHe)

JKOJOrH4€eCKOr0 BOCIIUTAHUSA

9) PKOJIOTUYECKH 1IEeTIeCO00Pa3HOTO OTHOIIEHUS K MPUPOJIE KaK UCTOYHHKY >KM3HU Ha 3eMmlle,
OCHOBE €€ CyIIeCTBOBAaHHUS, TOHUMAaHUS [IEHHOCTH

3I0pOBOTO U 0Oe30macHOro oOpas3a KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY
(buzMUecKOMy U ICUXUYECKOMY 3[I0POBBIO, OCO3HAHUS

[IEHHOCTU COONIO/ICHUS TPaBHI 0€30MacHOTO MOBEACHUS MPU paboTe ¢ BEIIECTBaMU, a TAKKE B
CUTYAIUSIX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

10) cmocoOHOCTH TPUMEHSTH 3HAHUS, TIOJy4aeMble TIPU U3YUYECHUU XUMUH, IS PEIISHUs 3a/1ad,
CBS3aHHBIX C OKPYXKAIOLLEH IIPUPOJHOU CPELIOH,

MOBBIIIIEHUSI YPOBHSI  DKOJOTHYECKOW KyJAbTYphl, OCO3HAHHUA TJ0OATbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIEM U MyTel UX pPelIeHus: MOCPEACTBOM



METO/I0B XUMUU;
11) »5KOJIOrMYECKOTO MBIIIJICHUS, YMEHHUS pPYKOBOJCTBOBAaTbCI MM B I103HABATEJIbHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

(«DKkonocusa  u  Inepzochepercenuer 6  pamkax — 6cepoccuiickozo  hecmueans
IHepzocoepexcenun «Bmecme Apuen; ungpopmayus o munepanvnom 602amcmee Poccuu,
HayyHble OCHOGbL PAUUOHANBHOZ0 NPUPOOONONBIOGAHUA U OXPAHbBL OKpYIHCaruei cpeowvl;
«Bcemupnutii 0env 600nbIX pecypcos. /lensb 3emau»)

MeranpeaMeTHbIE PE3YIbTAThI

—  HCIIOJIb30BAaHHUE DPA3IUYHBIX HCTOYHHKOB XHMHUYECKOH HMHGOpMAIMU; TOIyYeHHE TaKOH
nH(pOpMAIINY, €€ aHaJH3, IOATOTOBKA HA OCHOBE ATOTO aHaN3a HH(POPMALMOHHOTO MPOIYKTa U
€ro Mpe3eHTalus; — MNPUMEHEHHUE OCHOBHBIX METOJIOB MO3HAHUS (HAOII0AEHNUS, SKCIIEPUMEHTA,
MOJETUPOBAHUS, U3MEPEHUSI U T. [1.) Ul U3YUYEHUSI XUMUYECKHX OOBEKTOB;

— HCIIOJIb30BAHME OCHOBHBIX JIOTMYECKMX oOIepanuil (aHanu3a, CHHTE3a, CpPaBHEHMS,
000011eHNs, JOKa3aTeNbCTBa, CHCTEMAaTU3allMd, KiIacCUUKAUMW U Jp.) NpU  H3YYEHHH
XUMHYECKUX 00BEKTOB;

— (opmynupoBaHUE BBIBOJOB U YMO3AKIIOUEHUH U3 HAOMIOAEHUM U M3YYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEN;

— TMPOTHO3MPOBAHHE CBOMCTB BEIIECTB HAa OCHOBE 3HAHUS HX COCTaBA U CTPOCHHUS, a TaKKe
YCTaHOBJIEHUS aHAJIOTUU;

— (opmynupoBaHue uieH, TUNOTe3 U MyTel MPOBEPKU UX UCTUHHOCTH;

— ompenereHue Ienel u 3a1ad ydeOHOW M HCCIIeI0BaTeNbCKOM JEATENbHOCTH U MyTeH HX
JOCTHKEHHUS;

— pacKpbITUE NPUYMHHO-CIEACTBCHHBIX CBA3CH MEXAY COCTaBOM, CTPOCHHMEM, CBOMCTBAMH,
IIPUMEHEHUEM, HAXO0XACHUEM B IIPH- POJE M MOJyYECHUEM BAKHEHIIMX XMMHYECKUX BEIECTB;
— aprymMeHranusi COOCTBEHHOH MO3MIMM U €€ KOPPEeKTUPOBKAa B XOJ€ MAUCKYCCHU IIO
MaTepHallaM XUMHYECKOTO cofepxkanus. [IpenMeTHelie pe3ynpTaTsl

B II03HABATEJbLHOM chepe

3HaHue (HOHUMaHUe):

— XMMHYECKOH CHUMBOJIMKH: 3HAaKOB XMMHUYECKHUX IEMEHTOB, (POPMyS XMMHUYECKUX BEILECTB,
YpaBHCHUN XUMHUUYECKUX PEAKII;

— B@XKHEUIIMX XWMHUYECKUX IOHATUHI: BEIIECTBO, XMMHUYECKHM DJIEMEHT, aTOM, MOJIEKYIIa,
OTHOCUTEIIHBIE aTOMHAas W MOJIEKYJIIpHAasih MAacChl, MOH, KaTMOH, aHMOH, XMMHYECKas CBA3b,
IEKTPOOTPULATEIBHOCTh, BaJICHTHOCTb, CTENEHb OKHCICHHUS, MOJIb, MOJIIpHAas Macca,
MOJIApHBIIL  00BEM, pacTBOPBL, AJIEKTPOJUTBI M  HEBJIEKTPOJUTHI, AIEKTPOIUTUYECKAs
JMCCOLMALIUS, OKUCIIUTENb U BOCCTAHOBUTEIIb, OKUCIIEHUE Y BOCCTAHOBIIEHUE, TEIIOBOI 3(hexT
peakuuy, OCHOBHBIE TUIIBI PEAKIIUI B HEOPTaHUYECKON XUMHUH;

— (hOpPMYIMPOBOK OCHOBHBIX 3aKOHOB M TEOPHHA XMMHHU: ATOMHO-MOJIEKYISIPHOTO Y4YEHMS,;
3aKOHOB  COXPaHEHHUs MacChl BEIECTB, IOCTOSIHCTBA COCTaBa BEUIECTB, ABOrajpo;
Ilepuomuueckoro 3axona [l. M. MenaeneeBa; Teopunu CTpOEHHs aroMa U YYEHHs] O CTPOCHUHU
BEIIECTBA; TEOPUH IEKTPOJIUTUYECKON JUCCOLUALIMHI U YUEHUSI O XUMUYECKOU peaKLuu.
YMeHue Ha3bIBaTh!

— XMMHYECKHE DIEMEHTHI;

— COEAMHEHHUS N3YYEHHBIX KJIaCCOB HEOPTraHUYECKUX BEIIECTB;

— OpraHu4eckue BellecTBa Mo ux (opmyse: MeTaH, 3TaH, ITUJICH, alleTUJIeH, METaHOJI, 3TaHOJI,
IJIMLIEPUH, YKCYCHAs KHACJIO0TA, TIII0K03a, CaXxapo3a.

OO0bscHEeHuE:

— (U3UYECKOT0 CMBICIIa aTOMHOTO (TIOPSIKOBOI0) HOMEpa XMMHYECKOTO 3JIEMEHTa, HOMEPOB
rpynnsl 4 nepuoaa B Ilepuonuueckont cucreme . M. MenneneeBa, K KOTOPBIM DJIEMEHT IIPU-
HaJJICXKUT;

— 3aKOHOMEPHOCTEW M3MEHEHUS CTPOCHHS aTOMOB, CBOMCTB JIEMEHTOB B IpEAEIax MaJbIX
NEPUOIOB U A TPy, a TAK)Ke CBOWCTB 00pa3yeMbIX UMHU BBICIIMX OKCUIOB U THAPOKCHU/IOB;




— CYIIHOCTH IpoIiecca dIEKTPOJIUTHUECKON JUCCOIMAIMH U PEaKLMii HOHHOTO 0OMEHa.
YMeHue xapakreprus3oBaTh:

— XMMUYECKHE JJIeMEHTHl (0T BOJOpPOJAa /O Kalbliis) HAa OCHOBE UX IIOJIOKEHHUS B
[lepuoanyeckoii cucreme xumuueckux »diemeHToB J[. M. MenneneeBa u  ocoOeHHOCTEH
CTPOCHHUS UX aTOMOB;

— B3aMMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM M CBOMCTBAMU HEOPTaHUYECKHUX BEIECTB;

— XHMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHUIOB, KHUCIOT,
OCHOBaHMH, aM(POTEPHBIX COCTMHEHUH U COJIEH).

OnpeneneHue:

— COCTaBa BEILECTB 10 ux popmynam;

— BAJICHTHOCTH U CTETICHH OKUCIICHUS SJIEMEHTOB B COSIMHEHHH;

— BUJIOB XUMUYECKOH CBSI3H B COCJIMHEHUSX;

— THUIOB KPUCTALUTMYECKUX PEIIECTOK TBEPBIX BEIIECTB;

— MPUHAAIEKHOCTH BEILIECTB K ONPEEIIEHHOMY KJIaCCy COETUHEHUII;

— THTIOB XUMUYECKUX PEAKIIHIA;

— BO3MOYKHOCTH MPOTEKAHMsI PEaKIUii HOHHOTO OOMEHa.

CocrapneHue:

— cxeM cTpoeHust aToMoB TiepBbix 20 sanemenToB llepuoauueckoii cuctemsl [. . Menaeneesa;
— (hopMyJT HEOPraHUYECKUX COSTMHEHHI N3YUYEeHHBIX KIIACCOB;

— ypaBHEHUN XHMMHUYECKUX peakuuid. be3zomacHoe oOpaiieHHe ¢ XUMUYECKOW MOCYIOH H
1abopaTopHBIM 000y TOBAaHUEM.

[IpoBeeHne XUMIYECKOTO IKCIEPUMEHTA!

— TOJTBEPKIAIOIIETO XHMHUYECKHE CBOIMCTBAa M3YUEHHBIX KJIACCOB HEOPTaHWYECKUX BEIECTB;
— MOATBEPKAAIOIIET0 XMMHUECKUN COCTaB HEOPraHMUECKUX COCIUHEHMUIA;

— IO TOJYYCHHWIO, COOMpaHWI0O W PACIO3HABAHUIO Ta3000pa3HBIX BeEIIECTB (KUCIOpOAA,
BOJIOPO/JIa, YTJIEKUCIIOTO ra3a, aMMHaKa);
— 1O OMNpeAeseHUI0 XJIOpHUI-, Cylb(aT-, KapOOHAT-MOHOB W HMOHA aMMOHHMS C TIOMOIIBIO
Ka4eCTBEHHBIX PEAKIUM.

Boeruucnenue:
— MAacCOBOM JIOJIM XUMUYECKOTO 3JI€MEHTa Mo (popMyIie COeTUHEHUS;
— MAacCOBOM JI0JIM BEILIECTBA B PaCTBOPE;
— Macchl OCHOBHOTO BEIIIECTBA MO U3BECTHOM MacCOBOM J0JI€ IPUMECEH;
— 00BEMHOI1 10J11 KOMIIOHEHTA T'a30BOM CMECH;
— KOJIMYECTBa BEIECTBA, 00beMa MJIM MacChl BELIECTBA MO KOJIMYECTBY BEIIECTBA, 00bEMY HIIU
Macce peareHTOB WIH MPOJYKTOB PEaKIUH.

Hcnonb3oBaHue NpUOOPETEHHBIX 3HAHMM M YMEHUW B TNPAKTUYECKON JeATeIbHOCTU U
MIOBCEIHEBHOM JKM3HHU:
— Juisi 0e30macHOro oOpallleHusi C BEleCTBAaMU M MaTepuajiamMHd B TMOBCEJHEBHOW KHU3HU U
IPaMOTHOTO OKa3aHUS MEPBOM MOMOIIY MPU 0XKOTaxX KUCIOTAMHU U IIeI0YaMU;
— JUIsl OOBSICHEHUS OTAEIBHBIX (PAKTOB U MPUPOIHBIX SBICHUII;

— JUI KpUTHYECKOU OLIEHKH UH(OPMAIIMU O BEIIECTBAX, UCIIOIb3YEMbIX B OBITY.

B IIEHHOCTHO-OPHEHTAMOHHOI cdhepe

AHanmu3 M OIeHKa TMOCIEJNCTBUH Ul OKpY)Karolledl cpeabl ObBITOBOM M NMPOMU3BOICTBEHHON
JeATeIbHOCTH YEJIOBEKa, CBA3aHHOM C MOJydeHUEM U nepepaboTKOM BEIIeCTB.

B TPY/10BOii chepe

[IpoBenenue omepanuii C HCHOJIB30BAHMEM HArpeBaHMs, OTCTaWBaHUs, (QUIBTPOBaHUA,
BBITIAPUBAHMS;, TOJTYYECHUS, COOHMpAHUs, pPACIIO3HABAHUS BEIECTB; HW3TOTOBIEHUS MOJenen
MOJIEKYT.

B c(epe 6e30aCHOCTH KU3HEAEATEIbHOCTH
— CobmtoieHue npaBuil TEXHUKHA 0€30MacCHOCTH MPH MPOBEIEHUH XMMHUECKOTO SKCIIEPUMEHTA;
— OKa3aHHe MEePBOil MOMOIIM MIPU 0XKOTax, Mope3ax U XUMUYECKUX TPABMaX.




8 KVIACC

Pa3nen: «HavyaabHbIE NOHATHSA M 3aKOHBI XUMHM.

IMpeamerHbIe

Yuenux nayuumcs:

-MCIOJIb30BaTh IPU XapaKTEPUCTHKE BELIECTB MOHITHUS: «aTOM», «MOJIEKYJay, «XUMUYECKUN
AIIEMEHT», «XMMHUYECKUN 3HAK, WIM CHUMBOJ», «BEIIECTBO», «IIPOCTOE BEIIECTBO», «CIOKHOE
BEIIIECTBO», «CBOWMCTBA BEIIECTB», «XUMHUCCKUE SIBICHUS», «DU3NUYECKHAE SBICHUS,
«KOX(POUIHMEHTBI», «HHICKCHI», «OTHOCHUTENIbHAs aTOMHAs  Macca», «OTHOCHTEIIbHAs
MOJIEKYJISIpHAsI Macca, «MaccoBasi A0JIS JIEMEHTay;

-y3HaBaTh MPEAMETHl HM3YyYEHHUs] E€CTECTBEHHOHAYYHBIX JUCUUIUIMH, B TOM YHCJIE XUMUU;
xumudeckne cumBogibl: Al, Ag, C, Ca, C1, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHwus
Y IPOU3HOIIICHUE;

-KnaccuuuMpoBaTh BEIIECTBA IO COCTaBY Ha NPOCTbIE M CIIOKHBIE; pa3iuyaTh: Tela U
BEIIECTBA; XUMUYECKHI 3JIEMEHT U IPOCTOE BELIECTBO;

-OIKCHIBaTh: (POPMBI CYIIECTBOBAHMS XMMHUYECKHUX 3JEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIE
BEIECTBA, CJIOXKHBIE BellecTBa); TabmuuHyio ¢opmy Ilepmoanueckoil cucTeMbl XMMHYECKHUX
JJIEMEHTOB; TMOJIOKeHHE »diemeHTa B Tabmuue J[. W. MenzgeneeBa, HCIONIB3YSl MOHSATHUS
«MIEPHOJ), «TPYMIa», «rjaBHAs MOATPYNIay», «I000YHAs MOIATrpYIa»; CBOICTBA BEIIECTB
(TBEpIBIX, JKUIKUX, Fa3000pa3HbIX);

-00BSCHATH CYITHOCTh XUMUYECKUX SIBJICHUN (C TOUKHU 3PEHHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHUs)
U UX NPUHIMIIHAIBHOE OTINYHE OT (PU3NUECKUX SIBICHUIA;

-XapaKTepU30BaTh: OCHOBHBIE METOAbl W3Y4E€HHs €CTECTBEHHBIX IUCLUIUIMH (HaOmroleHue,
IKCIIEPUMEHT, MOJEIUPOBAHME); BEIIECTBO 0 €ro XMMHUYECKOW (opMyse COIJIaCHO IUIaHY:
KayeCTBEHHBI COCTaB, THUIl BellecTBA (MPOCTOE WM CIO0XKHOE), KOJUYECTBEHHBI COCTaB,
OTHOCHTEJIbHAsI MOJIEKYJIIpPHAs Macca, COOTHOIIEHHE MAacC 3JIEMEHTOB B BEILECTBE, MAaCCOBBIE
JOJM SJIEMEHTOB B BEIIECTBE (U1 CIOXKHBIX BEILIECTB); POJIb XUMHUHU (TIOJOXKHUTEIBHYIO M
OTPHLIATENIbHYIO) B )KU3HU YEJIOBEKA, apIyMEHTUPOBATh CBOE OTHOILLIEHHE K 3TOM Mpoliieme;
-BBIYMCIISATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO MacCy BEIECTBA U MAacCOBYIO JOJII0 XUMUYECKOTO
3JIEMEHTA B COEJUHEHUSX;

-IIPOBOJANTH HAOIIOICHHSI CBOICTB BEIIECTB U ABJICHUN, MPOUCXOISIIUX C BELIECTBAMH;
-co0JII0aTh MpaBUa TEXHUKK 0€30MacCHOCTH IIPU MPOBEJEHUN HAOIIOAEHUHN U 1a00paTOpPHBIX
OIBITOB

-MCIIOJIb30BaTh IIPU  XapaKTEPUCTUKE BEILECTB MMOHATUA: «IUCTHILILMS», «IEPEeroHKay,
«KpUCTANIM3ALUS», «BbIIApPUBAHUE», «(QUIBTPOBAHHE», «BO3TOHKA, WIM CyOIUMAIUS,
«OTCTAauBaHUE», «UEHTPU(PYTUPOBAHUEY», «XUMHUUECKAs PEAKLMS», «XMMHUYECKOE YpaBHEHHEY,
«PEAKIHUU COECUHEHUNY, «PEAKLUN PAZIIOKEHUS», «PeaKM 0OMEHa», «PEeaKLUuu 3aMELCHUD,
«peaKUMU HEUTpaATU3aLUN», <«OK30TEPMHUECKHE pPEAKLUN», «IHIOTEPMUUYECKHE PpeaKIU»,
«PEaKIUU TOPEHUSA», «KATAJIU3aTOPb», «(HEPMEHThI», «0OpaTHUMblEe PEAaKLUN», «HEOoOpaTUMble
peaKkuumny», «KaTAIUTUYECKUE PpeaKLUN», «HEKaTaJIUTUYECKHE pEaKLUUun», «psAll aKTUBHOCTU
METAJIOBY, «TUAPOIIH3Y;

-yCTaHaBJIMBATh MPUYMHHO-CJIEJICTBEHHbIE CBA3M MEXIY (PU3NYECKUMU CBOWCTBAMH BEIIECTB U
crocoOOM pasJieieHus cMeceid;

- HaXOJUTh BAJIEHTHOCTb JIEMEHTOB 10 (opMylie OUHAPHOTO COEIMHEHMUS,

-OOBACHATh 3aKOH COXpPAHEHHs MAacChl BEIIECTB C TOYKH 3pPEHHUS aTOMHO-MOJIEKYISPHOTO
YUEHUS;

-COCTaBJIATh YPAaBHEHUS XMMHUYECKHUX PEAKLIUH HA OCHOBE 3aKOHA COXPAaHEHUS MacChl BELIECTB;
-ONHUCHIBAaTh PEAKIIMU C TMOMOIIBIO €CTECTBEHHOTO (PYCCKOI'O WJIM POJHOIO) s3bIKa U fA3bIKA
XUMUHY;



-K1accu(pUIUpOBaTh XMMUYECKUE PEAKIUU 10 YHUCIYy M COCTaBYy WCXOJHBIX BEIIECTB U
MPOJIYKTOB pEaKIWu; TEIUIoBOMY 3((eKTy; HampaBiICHHIO MPOTEKAHUS PEAKIUH; yIaCTUIO
KaTajau3aTopa;
-MCIOJIH30BaTh TAOJHUILy PACTBOPUMOCTHU ISl ONIPEIEIICHUS BOSMOXHOCTH MPOTEKAHUS PEAKITUI
oOMeHa; JJIEKTPOXUMUYECKHIA pPs HANPsHKCHUN (aKTUBHOCTH) METAUIOB ISl OIPEICITICHHS
BO3MOKHOCTH TPOTEKAHUS PEAKIUH MEXIy MeTaylaMd M BOJHBIMU PacTBOpaMH KHCIOT W
COJICH;
-HaOJIIOAaTh W ONKCHIBATh NPU3HAKU U YCIOBUS TEUCHUS XUMUYCCKUX PEAKIUH, ENIaTh BHIBOJIBI
Ha OCHOBAHUWU aHaJIN3a HAOJIIOJACHHH 32 SKCIIEPUMEHTOM;

Yuenuk nonyuum 6ozmoorcnocms Hayuumscs.
-0CO3HaBaTh 3HAUYCHUE TEOPETUUECKUX 3HAHUM IS TPAKTUYECKON JACSATEIHbHOCTH YETI0BEKA;
-OIMMKUCHIBATh U3yUYEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSISI JIOTUKY CHCTEMHOTO aHAJIN3a;
-pa3BUBaTh MHPOPMAIIMOHHYIO KOMIIETEHTHOCTh IMOCPEACTBOM YIiyOJeHUs 3HAHUN 00 UCTOPHH
CTAHOBJICHUSI XMMHUYECKON HayKd, €€ OCHOBHBIX MOHSITHH, MEPUOJNIECKOTO 3aKOHA KaK OJTHOTO
13 BOKXHEHIIINX 3aKOHOB IIPUPOJIBI, @ TAKKE O COBPEMEHHBIX JTOCTIKCHUSIX HAYKA U TEXHUKH.
MeTanpeamMeTHble
ITo3naBaTenbublie YY /I

Yuenux Hay4umcs.
-OMpeNeNsITh MpPOOJIeMBbl, T. €. YCTAaHaBJIWBATh HECOOTBETCTBHE MEXKIY KEITaeMbIM U
JICUCTBUTEIIBHBIM;
-COCTABJISTH CJIOKHBIN IIJIaH TEKCTA;
-BJIQ/ICTh TAKUM BHJIOM H3JIOKEHHS TEKCTa, KaK IIOBECTBOBAHUE;
-TI0JT PyKOBOJICTBOM YYHTEJISI POBOJAUTH HETIOCPEACTBEHHOE HAOIIOICHNUE;
-TI0JT PYKOBOJICTBOM Yy4YUTENsT OGOPMIIATH OTYET, BKIIIOYAIOIINI ONMUCAHUE HAOIIOIEHUS, €ro
pe3yJabTaTOB, BHIBOJIOB;
-MCIOJIb30BaTh TAaKOW BHUJ MBICICHHOTO (MACATIBHOTO) MOJICTUPOBAHUS, KaK 3HAKOBOE
MOJIETMPOBaHNE (HA TPUMEPE 3HAKOB XUMHUYCCKUX DJIEMEHTOB, XUMUICCKUX (POPMYII);
-MCIIOJIb30BaTh TaKOW BHJ MaTEepHAIBHOTO (MIPEAMETHOr0) MOJACIUPOBAHUS, KaK (U3HUECKOE
MOJIeTHpOBaHue (Ha TPUMEPE MOJCITMPOBAHUS aTOMOB ¥ MOJICKY);

-TI0JTy4aTh XUMUYECKYIO0 HHPOPMAITUIO U3 PA3IMYHBIX UCTOYHUKOB

Yuenuk nonyuum 603moocHOCMb HAYUUMBCAL:

-OTpeaeNsITh OOBEKT U aCIEeKT aHaJIM3a U CHHTE3a;

-OMPEeEeNISITh KOMIIOHEHTHI 00OBEKTa B COOTBETCTBUM C ACIIEKTOM aHajM3a U CUHTE3a,;
-OCYIIECTBIIATh KAYECTBEHHOE U KOJMYECTBEHHOE OIMMCAHNE KOMIIOHEHTOB 00BEKTAa;
-OMPEENSITh OTHOIIIEHUSI 00BEKTa C IPYrUMU 00bEKTaMU;

-OMPEENSITh CYIIECTBEHHBIC TPU3HAKK 00BEKTa
PeryasituBubie YY /1

Yuenux Haytmmwz:

-YMEHUIO CaMOCTOSITENIbHO OMPEEINATh IeJId CBOEr0 OOy4eHUs], CTaBUTh U (POPMYIUPOBATH IS
ce0s HOBBIE 3a/1auM B y4y€Oe M MO3HABATENIbHOM NESTeNbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI
CBOEH MO3HABATEILHOM JEATEIBHOCTH;

-YMEHHMIO COOTHOCUTbH CBOU JCHCTBUS C IJIAHUPYEMBIMU PE3YJIbTATAMMU, OCYILIECTBIATH KOHTPOJIb
CBOEH NIeSATENBHOCTH B TMpOIlecce JOCTUKEHHS pe3yiabTaTa, OMpeNeNsiTh CIOCOObI IEHCTBHUI B
pamMKax TpeIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTHPOBATh CBOM JACWUCTBUS B
COOTBETCTBUU C U3MEHSIOUIEHCS CUTYAINEH;

-YMEHUIO OIIEHMBATh MPABWILHOCTH BBHIMIOJIHEHHs Y4eOHOW 3a1aun, COOCTBEHHBIE BO3MOXKHOCTH
e€ peueHus

Yuenux nonyuum 6o3moorcnocms HAyUUmMbCs:

-OCHOBaM CaMOpETYISALUU B Y4eOHOU M MO3HABATEIbHOU JEATENHHOCTH B ()OpME OCO3HAHHOTO
VIOPABICHUS] CBOMM T[OBEICHUEM M JESATEIbHOCTbIO, HANpPABICHHOW Ha JIOCTUXKEHUE
MOCTABJIEHHBIX LIENEH;

-OCYIIECTBIISTH MMO3HABATENbHYIO PEIICKCHIO B OTHOIICHUH JCUCTBUIN MO PEIICHUIO0 YIeOHBIX U
MO3HABaTEJIbHBIX 3a/a4;
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-OCHOBAaM CaMOPETYJISALUN SMOLUOHAIBHBIX COCTOSHUN;

-IIpWJIaraTh BOJIEBBIC YCWIMS U MPEOJ0JIEBATh TPYIHOCTH U IPEISTCTBUSA HA IIyTH JOCTHKCHUS
nesuen.

-OCYIIECTBIISATh KOMMYHUKAaTHBHYIO DPE(ICKCHIO KaK OCO3HAaHME OCHOBAaHHMHA COOCTBEHHBIX
JIEUCTBUM U ICUCTBUI MMAPTHEPA

KommyHukatuBHubie YY /|

Yuenux HAYYUmcsi.

-yMEHHE OCO3HAaHHO HCIIOJb30BATh pEYEBBIE CPEICTBA B COOTBETCTBHM C 3aJayei
KOMMYHHMKAIIUKM [yl BBIPAKEHUS CBOUX YYBCTB, MBICIEH M MOTPEOHOCTEH; IJIaHUPOBAHUS U
peryisiliud CBOEH IEATENbHOCTH; BIAJCHUE YCTHOM M NHMCbMEHHOM PEYbI0, MOHOJOTMYECKOU
KOHTEKCTHOM PEYbIO;

-(OpPMUPOBAHHIO U PA3BUTHUIO KOMIETEHTHOCTH B OOJIACTU HCIOJIb30BaHUS HMH(OPMAIMOHHO-
KOMMYHUKAITMOHHBIX TexHoJorui (nanee MKT- komnereHun);

Yuenux nonyuum 6o3modicnocms HAyuUmovcs:

-B IIpOlleCC€ KOMMYHHUKAIIMM JOCTATOYHO TOYHO, ITOCJIEIOBAaTEIbHO M IIOJIHO II€pelaBaTh
napTHEPY HEOOXO0IUMYI0 UH(POPMAIMIO KaK OPUEHTHP Ui MOCTPOCHUS IEHCTBUS;

-BCTYNaTh B AUAJIOT, a TAK)KE y4aCTBOBAThH B KOJIJIEKTUBHOM OOCYKJIEHUH NMPOOJIEM, yUaCTBOBATh
B JINCKYCCUU U apTYMEHTHUPOBATH CBOIO MO3HUIINIO

-BJIaJIeTh MOHOJIOTUYECKOM U  JUaloruueckoil QopmamMu peuyn B  COOTBETCTBUU C
rPaMMaTUYECKUMH U CHHTaKCUYECKUMH HOPMaMH POJHOTO SI3bIKA

JIMYHOCTHBIE

Yuenux mayuyumcs:

-3HaTb W IMMOHMWMAaTb: OCHOBHBIC UCTOPUUCCKUEC CO6BITI/I$[, CBA3aHHBIC C pa3BUTUEM XUMHHU U O6III€CTBa;
JNOCTHIXKEHUsSI B OOJIACTH XMMHHM M KYJbTYpHBIC TpPaIulMy (B YACTHOCTH, HAayYHBIC TPAJMIIMU) CBOEH
CTpaHbI; 06II.IGMI/IpOBLIC JOCTH)XCHHSA B obtactu XHUMHH,

-OCHOBAaM 3/I0pOBOT0 00pa3a )KU3HH;

-yMeTh CIyIIaTh ¥ CIBIIIATh TapTHeEpa, IPHU3HABaTh IMPAaBO KaXKIOro Ha COOCTBEHHOE MHEHUE H
MPUHUMATh PEIIEHUS C YUETOM MO3UIUNA BCEX YUACTHUKOB;

-CaMOYBaXXCHHUIO X SOMOIINOHAJIBHO-TIOJIOXKUTECIIbHOC OTHONICHUIO K cebe

Yuenux nonyuum 6o3zmooicnocms HAyuumovcs:

-BBIPAXKEHHON YCTOMYMBON yueOHO-TI03HABATEILHOM MOTHBAIIMH U HHTEPECA K YUCHHIO;
-TOTOBHOCTH K CaM000pa30BaHUIO U CAMOBOCIHUTAHUIO;

-KOMIIETEHTHOCTH B peaJM3allMd OCHOB TPaXJAHCKOM MJIEHTUYHOCTH B IMOCTYNKax M
NEeSTENbHOCTH;

-MOpPAJIbHOTO CO3HAHMS Ha KOHBEHIIMOHAIHHOM YPOBHE, CLIOCOOHOCTH K PEIIEHUI0 MOPAIBHBIX
JUJIEMM Ha OCHOBE Yy4yé€Ta IMO3UIUI YYaCTHUKOB JIUJIEMMBI, OPUEHTAlUM HAa HUX MOTHUBBI U
YyBCTBA; YCTOWYMBOE CJEAOBAaHUE B TIOBEJACHMM MOpAJIbHBIM HOpPMaM M 3ITHYECKUM
TpeOOBaHUSM;

-3MIATUU KaK OCO3HAHHOTO IOHUMAaHUs U CONEPEKUBAHUS YYBCTBAM JIPYIUX, BBIPAXKAOILIEHUCS B
MOCTYIKaX, HAallPaBJICHHBIX Ha TIOMOIIb U 00ecreueHre OIaronoryyusi.

Pazgen:  «BaxHeillume  mpeACTABUTEJHM  HEOPraHUYECKHX  BEUIECTB.
KosinyecTBeHHbIC OTHOIICHUS B XUMUM.

IIpeamerHsble:

YHeHuK Hayqum(:ﬂ:

- UCIIOJIB30BaTh NPU PELICHUM PACUETHBIX 3a/1a4 IMOHATHUS: «KOJIUYECTBO BEILECTBA», «MOJIbY,
«TIOCTOSIHHAsE ABOTaJIpo», «MOJISIpHAsE Macca», «MOJISIPHBI 00bEeM Ta30B», «HOPMAaJIbHBIC
YCIIOBUSDY;

-IIPOBOJAUTH PACUYEThl C HCHOJIB30BAHUEM TMOHATHH: «KOJHWYECTBO BEILIECTBAY», «MOJISIPHAS
Maccay, «MOJISIPHBII 00beM ra30By, «IIOCTOSTHHAS ABOTaIpO»

- IPOBOJUTH PACUETHI [0 XUMUYECKUM YPAaBHEHHSIM HAa HAXOXKICHHUE KOJIMYECTBA, MACChl WU
o0beMa TPOAYKTAa pPEAKIHH TO KOJMYECTBY, Macce WIH O0bEeMYy HCXOJHOTO BEIIECTBA; C

HCIIOJIb3OBAHHUEM TIOHATUSA «OOJIA», KOTAa HCXOAHOC BCHIECTBO HdaHO B BHAC pPaCTBOpa C
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3aJaHHOM MacCOBOW JIOJIEW PACTBOPEHHOI'O BEILIECTBA WIIM COAEPKUT OIPEJNEICHHYIO HOJIIO
IIpUMECEH.

- co0ro/IaTh MpaBWIa TEXHUKH OE30MACHOCTH MPU MPOBEACHUH HAOMIOACHUN U 1a00paTOPHBIX
OIIBITOB

Yuenux nonyuum 603moocHocmes Hay4umsca.

-0CO3HAaBaTb 3HAYCHNEC TCOPECTHUICCKUX 3HAHUU JJIA HpaKTHqCCKOﬁ JACATCIIbHOCTH YCJIOBCKA,
-OIMUCbIBATh U3YYCHHBIC 00BEKTEI KaK CHUCTCMBbI, IPUMCHSA JIOTUKY CUCTCMHOI'O aHaJIn3a,
-IIPUMCHSATDb 3HAHUA O 3aKOHOMCPHOCTAX HepI/IOILI/I‘{eCKOﬁ CHUCTCMBI

XUMHUYCCKUX IJICMCHTOB JIs1 00BsACHEHHUS U MpeaABUACHUA CBOMCTB KOHKPCTHBIX BCHICCTB,
-pa3BuBaTh UHPOPMALMOHHYIO KOMIETEHTHOCTh ITOCPEJCTBOM YIIyOJI€HUS! 3HAaHUN 00 MCTOpUU
CTAHOBJICHHUS XUMHYECKOU HayKH, €€ OCHOBHBIX HOHﬂTHﬁ, NEpUOANICCKOIo 3aKOHa KaKk OJHOI'O
U3 BaXXKHEUIINX 3aKOHOB MMPpUPOJbI, a TAKIKEC O COBPEMCHHBIX JOCTHXXCHUAX HAYKH U TCXHHUKHU.
MeTtanpeaMeTHbIe

ITo3naBaTenbublie YY /I

Yuenux nayuumcs:

-(pOpMYyTUPOBATH THITOTE3Y IO PEIICHUIO TIPOOIIEM;

-COCTaBJIATh IUIAaH BBINOJHEHUS Y4Y4EOHOW 3agaud, pelleHus NpodJeM TBOPYECKOTO U
MTOUCKOBOTO XapaKTepa, BHIIIOJHEHUS MPOSKTa COBMECTHO C YUUTEIIEM;

-COCTaBJISITh TE3HWCHI TEKCTA;

-BJIAJACTh TAKUM BHJIOM H3JIOKCHHA TCKCTA, KaK OIIMCAaHHUC,

-HCIOJIL30BaTh TakKoH BHUJ MBICIICHHOT'O (I/I}IeaJ'IBHOFO) MOACIINPOBAHUA, KaK 3HAKOBOC
MOJICTTUPOBaHUE (Ha IPUMEPE COCTABJICHHS CXeM 00pa30BaHUS XUMHUECKOH CBSI3H);
-MCIIOJIh30BaTh TAKOH BHJI MaTePUAITBHOTO (IMPEIMETHOT0) MOJCTUPOBAHUS, KaK aHAJIOTOBOE
MOJENTUPOBAHUE;

-ICIOJIb30BaTh TaKO¥ BUJ MaTepuaibHOro (MPEAMETHOT0) MOJECIUPOBAHUS, KaK (pu3mueckoe
MOJIETMpOBaHKe (Ha TPUMEPE MOJIEIICH CTPOCHHS aTOMOB);

-OIpeeNsTh 00bEKThl CPABHEHUS U ACHIEKT CpaBHEHUSI 00BEKTOB;

Yuenuk nomyuum 603M0x4CHOCMb HAYUUMBCA.

-BBIMOJIHATh HEMNOJHOE OJHOJIMHEHHOE CpaBHEHUE; BBIMOJHATh HEMOJHOE KOMILJIEKCHOE
CPaBHEHMUE; BBITIOJHATH MOJIHOE OJTHOJIMHEHHOE CPaBHEHHE

KommynukatuBubie YV ]|

Yuenuk nayuumcs:

-BCTYyIaTh B JAUAJIOT, a TAK)KE Y4aCTBOBAThH B KOJUIEKTUBHOM OOCYKJI€HUHU MPOOIieM, y4acTBOBATh
B IUCKYCCHUU U apTyMEHTUPOBATh CBOIO MO3UIHUIO;

-BJIaJCTh MOHOJIOTUYECKOM U HHaHOFquCKOﬁ (1)OpMaMI/I pean B  COOTBCTCTBUU C
IrpaMMaTUYCCKUMHA U CUHTAKCUYCCKUMHU HOPMaMHU POJHOT'O A3bIKa

Yyenuk NnoYy4unt 603MONUCHOCNTb HAYUUMBCAL!

-B COBMECTHOM JIEATSIHLHOCTH YETKO (1)OpMy.TII/Ip0BaTL LEJI I'PyHIIbl U MO3BOJIATH eé Y4aCTHUKaM
IIPOABJIATD CO6CTB€HHYIO QHCPI'uio 111 JOCTUIKCHUS 3TUX ueneﬁ

PeryasituBubie YY /1

Yuenux Haydyumcs:

“YMCHUIO CAMOCTOATCIIBHO OIPCACIIATL LICII CBOCTO O6y‘{eHI/I$I, CTaBUThb U q)OpMy.TII/IpOBaTL I
ce0s1 HOBBIC 3aga4yu B yqe6e 1 II03HaBaTeIbHOM ACATCIIBHOCTHU, Pa3BUBATb MOTHBBI 1 HHTCPEChI
CBO€H ITO3HABATEIIHFHOM ACATCIBHOCTH

~YMCHUIO COOTHOCUTHL CBOU JIENCTBHS C TUIaHUPYCMBIMU pPE3YyJIIbTaTaMU, OCYIICCTBIIAATE KOHTPOJIb
CBOEH JEITEIbHOCTH B nmponecce NOCTHUXKCHUSA PpE3yJibTaTa, OIMPCACIIATH CITIOCOOBI JIENCTBUM B
paMKax HTOpCAIOKCHHBIX YCJIOBI/Iﬁ )51 TpC6OBaHI/II71, KOPPCKTHPOBATL CBOU JEeNCTBUSI B
COOTBETCTBUH C M3MEHSIOIICHCS CHTyaHHGﬁ;

~YMCHUIO OLICHUBATH NPABUIIbHOCTL BBITIOJTHCHUSA y‘{C6HOI>'I 3aJa4u, COOCTBEHHBIE BO3MOYKHOCTHU
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€€ peuieHust

Yuenuk nomyuum 603modcHocmes Hay4umsca.

-BJIAZICHUI0O OCHOBAMH CaMOKOHTPOJIS, CaMOOIICHKH, NPHUHSTHS PEIICHUH U OCYILECTBICHUS
OCO3HAHHOTO BbIOOpA B y4EOHOM U MO3HABATEIBHOM JIEATETLHOCTH

JIMYHOCTHBIE

Yuenux nayuumcs:

-3HaTh W IOHWMATh: OCHOBHBIC HMCTOPUYCCKHE COOBITHS, CBS3aHHBIC C PAa3BUTHEM XUMHH W
00IIIeCTBA;

- YBOXCHHIO ¥ IPUHATHIO JOCTH)KCHUN XUMHH B MUPE;

-CaMOYBa)KEHHE M SMOILMOHAIBHO-TIOJIOKUTENILHOE OTHOIIIEHHE K ceOe;

-0CO3HABaTh: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CaMOCTOSITEIIHHBIM TMOCTYIKaM H JICHCTBHSIM,
MPUHATHIO OTBETCTBEHHOCTH 3a WX PE3YJIbTaThl, TOTOBHOCTh (MJIH HETOTOBHOCTH) OTKPBITO
BBIPAXKATh M OTCTAMBATH CBOIO MO3UIUIO M KPUTUIHO OTHOCUTHCS K CBOMM TTOCTYITKAM;

Yuenux nomyuum 603mM0x4cHOCMb HAYUUMBCA.

-yCTaHABJIMBATh CBSI3b MEKIY LENbI0O M3yYeHUS XHMHU U TEM, JUIsl Yero OHa OCYIIECTBIISIETCS
(MOTHMBaMM); BBITIOJHATh MPOTHOCTHYECKYIO CaMOOIICHKY, PETyJIUPYIONIYyI0 aKTUBHOCTH
JMYHOCTH Ha JTAlle €€ BKIIOYCHHS B HOBBIN BHUJI JESITEIHHOCTH, CBA3aHHBIN C HAYaJIOM U3yUCHUS
HOBOTO y4eOHOTO MpeaMeTa — XUMHH;

-BBITIOJTHATh KOPPUTHPYIONIYIO CaMOOIIEHKY, 3aKIIOYAMONIyIOcs B KOHTpOJIE 3a MPOIECCOM
W3YYCHHUS XWMHH W BHECEHUH HEOOXOJUMBIX KOPPEKTHBOB, COOTBETCTBYIONIUX OJTalaM |
croco6aM M3y4eHHs Kypca XUMUU

Pa3nen: «OcHOBHBIE KJIACChl HEOPTAHUYECKUX COeTUHEHU .

IIpenmeTHbIe

Yuenux nayuumces:

-00BSACHITH MHOTOOOpa3ne MPOCTHIX BEIIECTB TAKUM (PAKTOPOM, KaK aJJTIOTPOTIHS;

-OMMKCHIBaTh CBOMCTBA BEIIECTB (HA MpPUMEpax MPOCTHIX BEIIECTB — METAIOB U HEMETAJIIOB,
COEMHEHUI — OKCHJIOB, KHCJIOT, OCHOBAHHI, aM()OTEPHBIX OKCHIOB M THIPOKCHIOB, COJICH);
-coOJII0/IaTh MpaBWJIa TEXHUKH OE30MAaCHOCTH TP MPOBEACHUHM HAOIIOACHUN W J1a0OPaTOPHBIX
OIIBITOB;

Yuenux nonyuum 603modcnocms HAyUumscsi:

- TPaMOTHO 00paIIaThCs ¢ BEIIECTBAMU B TIOBCEIHEBHOM JKU3HU;

-IOHUMAaTh CMBICII M HEOOXOJUMOCTh COONIOACHHS TPEANUCAHUMA, TpeajaracMbiXx B
MHCTPYKIUSX TI0 MCTIOJIb30BAHUIO JICKAPCTB, CPEICTB OBITOBOM XUMHUU U JP.;

- 0CO3HaBaTh HEOOXOJIUMOCTh COOIIOJCHHUS IPABUIJI SKOJOTHYECKH OE30IMacCHOTO TOBEACHHS B
OKpY’Karollel TpUpoHOH cpejie;

-UCIIOJIb30BaTh  TNMPUOOPETEHHBIE  KIFOYEBBIE  KOMIIETGHTHOCTH  IPH  BBIOJIHEHUHU
HCCIIEIOBATENIbCKUX MPOEKTOB M0 M3YYEHUIO CBOMCTB, CIOCOOOB MOJIYYEHHUS W PACHO3HABAHHS
BEIIECTB

MertanpeaMeTHbIe

Ilo3HaBaTenbHbIe YY /I

YHeHuK HAy4umcs.:

-COCTaBIIATh KOHCIIEKT TEKCTA;

-CaMOCTOSITENIFHO HUCIOJIb30BaTh HEMIOCPEACTBEHHOE HAOII0ICHNUE;

-CaMOCTOSITENIbHO OQOPMIIATH OTYET, BKIIOYAIONIUN OMHCaHWE HAOMIOJCHHs, €ro pe3yabTaToB,
BBIBOJIOB;

-BBINIOJIHATH [MOJTHOE KOMIUIEKCHOE CPAaBHEHHE, BBIIOJIHATH CPABHEHHE 110 aHAJIOTUU.

Yuenux nomyuum 603modcHocms HAYUUMbCL:

-OCHOBaM pe(pIEeKCUBHOTO YTCHUS;

-CTaBUTh MPOOIEMY, apryMEHTHPOBATH €€ aKTYaIbHOCTB;
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-CaMOCTOSITENIbHO TPOBOJMTH HCCIECJOBAHUE HA OCHOBE MPUMEHEHHS METOJOB HAOMIOICHUS U
9KCIEPUMEHTA;
-BBIJIBUTATh TUIIOTE3BI O CBA3AX U 3aKOHOMEPHOCTAX COOBITHIA, TPOLIECCOB, 0OBEKTOB;
-OpraHHU30BbIBaTh UCCIEA0BAHUE C 1IEJIbIO IPOBEPKU THIIOTES;
-7ie1aTh YMO3aKI04eHHs! (MHAYKTUBHOE U 110 aHAJIOTHHN) U BBIBO/IBI HA OCHOBE apryMEHTalluu
KommyHukatuBHubie YY /|
Yuenux nayuumecs:
-B Ipoliecceé KOMMYHHUKAIlMM JIOCTATOYHO TOYHO, IIOCJIEI0BATEIbHO M IIOJHO IE€pelaBaTh
napTHEPY HE0OXOAUMYIO HH(DOPMAIINIO KaK OPHEHTHP JJISl TIOCTPOCHUS ICHCTBHS,
- BCTyHnarb B JHUAQJIOr, a TaKXKe Yy4acTBOBAaTh B KOJUIGKTMBHOM OOCYXIEHHH THpoOieM,
y4acTBOBATh B JUCKYCCUU M apI'yMEHTHPOBAThH CBOIO MMO3UIIHIO;
- BJaJeTh MOHOJIOTMYECKOW M JUaloruueckoil ¢opMaMu pedd B COOTBETCTBHHM C
IrpaMMaTUYECKUMHU U CHHTAaKCUYECKUMU HOPMaMH POJIHOTO SI3bIKa
Yuenux nonyuum 603mM00CHOCMb HAYUUMBCA:
-pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTh, UCIOJIb3YSl CPEACTBA YCTHON M NMHCbMEHHOM
KOMMYHMKAIlMM MpH paboTe ¢ TEeKCTaMH Yy4eOHHMKa U JIONOJHHUTENbHON JHUTepaTypou,
CIPaBOYHBIMU TAOMUIAMH, TPOSIBJIATH T'OTOBHOCTh K YBA)KEHUIO WHOM TOYKH 3pEHUS IPU
00CY)KJIEHUH pe3yIbTaTOB BBINOJIHEHHON paboTHI;
-00BEKTUBHO OLIEHUWBATh MH(OPMAILIMIO O BELIECTBaX M XMMHMUYECKHUX IpoLeccax, KPUTHUECKH
OTHOCUTBCSI K IICEBJIOHAY4YHON uWH(pOpMaluu, HEeI0OpOCOBECTHOM pekiiame, Kacarouencs
WCIO0JIb30BAHUS PA3IMUHBIX BEIIECTB
PeryasituBubie YV /I
Yuenux nayuumcs:
-CaMOCTOSITENIbHO CTAaBUTh HOBbIE y4eOHBIC 1IETTU U 33]Jauy;
- OCHOBaM CaMOPETYJISIIMY B YUeOHON M MO3HABATEIbHOMN JIEATEILHOCTH B ()OpPME OCO3HAHHOTO
yIOpaBJIEHUS CBOMM TIOBEJCHHEM U JEATEIbHOCTbIO, HANpAaBIEHHOW Ha JOCTH)KEHHUE
IMOCTaBJICHHBIX IICJICH;
Yuenux nomyyum 603mM0xcHOCMb HAYUUMbCAL:
-IpUJIaraTh BOJIEBBIE YCWJIUS U IIPEOJ0JIEBATh TPYAHOCTH U MPENATCTBUS HA IMYTH JOCTHIKEHUS
LeJeH;
-OCYIIECTBIIATh KOMMYHHUKAaTHBHYIO pe(IEKCHI0 KaK OCO3HaHME OCHOBaHMH COOCTBEHHBIX
JIEUCTBUI U IEUCTBUIA MapTHEPA
JInyHoCTHBIE
Yuenux naywumcs:
-OCHOBBI 3JI0pOBOTO o0OOpa3a KH3HM; IpaBWIa IOBEAECHUS B YPE3BbIUAMHBIX CHUTYyalUsX,
CBSI3aHHBIX C BO3/IEHICTBHEM PA3JIMYHBIX BEIECTB;
-HEOOXO0JMMOCTbh CAMOBBIPAXEHHUSI, CAMOPEAIN3ALUH, COLIUATBHOTO NPU3HAHHUS;
-0CO3HABaTh: TOTOBHOCTh (MJIM HETOTOBHOCTh) K CaMOCTOSITEIbHBIM MOCTYIKAaM U JIEHCTBUSIM,
IPUHATUIO OTBETCTBEHHOCTH 3@ MX PE3YJIbTaTbl; TOTOBHOCTh (MJIM HETOTOBHOCTb) OTKPBITO
BBIpaXKaTh U OTCTAaUBATh CBOIO MO3UIUIO U KDUTUYHO OTHOCUTBCSI K CBOMM MOCTYIIKaM
Yuenux nomyyum 603moxicHOCMb HAYUUMbCA
-YCTaHABJIMBATh CBSI3b MEXJY LIEIbI0 U3YUEHHMs] XUMUHU U TEM, JJI YEro OHA OCYLIECTBISAETCS
(MOTHBaMu);
-BBINOJIHATH POTHOCTHUYECKYIO CaMOOLIEHKY, PErYJIMPYIOIIYI0 aKTUBHOCTH JIMYHOCTH Ha JTare
ee BKJIIOYEHHUSI B HOBBIN BHJI I€ATEILHOCTH, CBSI3aHHBIN C HaYaJlOM M3y4YeHHsI HOBOTO y4eOHOTo
IpeIMeTa — XUMUU;

-BBINOJIHATh KOPPUTHPYIOLIYI0 CAMOOLIEHKY, 3aKIIOYaloIlylocs B KOHTPOJIE 3a
IPOLIECCOM H3YYeHHMs] XMMHMHM U BHECEHHMHM HEOOXOIUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX
JTanam M crnocobaM U3ydeHus: Kypca XUMHH

Pazgen: «llepuoamyeckuid 3aKOH U NEPUHOAMYECKAsT CHCTEMAa XUMHYECKHUX
3jeMeHTOB /[. U. Menpaesieesa. CTtpoeHue aromMma».
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IMpeamerHbIe

Yuenux nayuumca:

-MCIOJIb30BaTh IPHU XapAKTEPUCTHUKE ATOMOB MOHSTHS: IIPOTOH», «HEHUTPOH», «IJIEKTPOH»,
«XUMHYECKMH  3JEMEHT», «MacCOBOE€  UHUCIO»,  «U30TOI»,  «3JIEKTPOHHBIA  CIIOW»,
«QHEPreTUYECKUH  YPOBEHb»,  «QJIEMEHTBI-METAUIb»,  «AJIEMEHTbI-HEMETAJUIb»;,  IPHU
XapaKTEPUCTUKE BEILIECTB IOHATUS «UOHHASl CBSA3bY, «UOHBD», «KOBAJEHTHAs HEMOJIApHAs
CBS3b», «KOBAJEHTHAs IIOJIIpHAsl CBSA3bY», <«QJIEKTPOOTPHULATEIBHOCTD», «BAJIEHTHOCTbHY,
«METaJNInYecKas CBA3bY;

-OIMChIBaTh COCTaB M CTPOEHHE AaTOMOB 3JIEMEHTOB C MOPSAKOBbIMU Homepamu 1—20 B
[Iepnoanueckoii cucreme xumuueckux ieMeHToB J[. . Menneneesa;

-COCTaBJISITh CXEMbl DPACIpPEAEICHHS] AJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSM B 3JIEKTPOHHOM
000JI0UKE AaTOMOB; CX€Mbl 00pa30BaHUSA pa3HbIX THUIOB XUMHUYECKOW CBA3M (MOHHOM,
KOBaJIECHTHOM, METAJUTMUECKOH);

-OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHS! CBOMCTB XMMMUYECKUX DJIEMEHTOB (3apsiioB siziep
aTOMOB, YHCJIa AJIEKTPOHOB HA BHEUIHEM 3JIEKTPOHHOM CJIO€, YUCIIO 3alOJIHSIEMbIX 3JEKTPOHHBIX
CII0EB, pagUyC aTroMa, OJJIEKTPOOTPUIATEIbHOCTh, METAJUIMYECKUE U HEMETaJUINYecKue
CBOICTBa) B ImepHojgax U Tpynmnax (miaBHbIX noarpynnax) Ilepuoanueckoit cucteMbl
xuMH4ueckux aemMeHToB J[. 1. MenaeneeBa ¢ TOUKH 3pE€HUSI TEOPUH CTPOCHHS aTOMa;
-CpaBHUBATh CBOMCTBA aTOMOB XMMHYECKHX JJIEMEHTOB, HaXOAIIMXCS B OJHOM IEpUOJE WU
rnaBHOM moarpynne Ilepmoanueckoil cuctembl XxuMuueckux siemeHToB J[. M. MeHnneneeBa
(3apsiioB  saep aTOMOB, 4YHCJA OJJIEKTPOHOB Ha BHEUIHEM D3JEKTPOHHOM CJIO€, YHCIIO
3aIOJHIEMbIX 3JIEKTPOHHBIX CJIOEB, PaINyC aTOMa, 3JIEKTPOOTPUIATEIbHOCTh, METAJUINYECKUE U
HEMETAJUTMYECKUE CBONCTBA);

-laBaTh XapaKTEPUCTUKY XHMHYECKUX JJIEMEHTOB II0 HMX NOJOKeHuI0 B Ilepmognueckon
cucteMe xuMmuueckux smeMenToB JI. 1. MenneneeBa (XMMUYECKUN 3HAK, TOPSAKOBBIA HOMED,
IIEPUOJ, TPyIIa, NOArPYIA, OTHOCUTENbHAS aTOMHAsi Macca, CTPOCHUE aToMa — 3apsij sapa,
YHCII0 MPOTOHOB M HEHTPOHOB B sApe, 00IIee YUCIO IEKTPOHOB, paclpeieieHue dIEKTPOHOB
T10 DJICKTPOHHBIM CJIOSIM);

Yuenuk nomyuum 603m0dCHOCMb HAYUUMBCA.

-0CO3HABaTh 3HAYCHHUE TEOPETUUYECKUX 3HAHUH JJIS IPAKTUYECKOM NEATEIBHOCTH YEI0BEKa,
-OIUCBIBAaTh U3Y4YE€HHbIE OOBEKThI KaK CUCTEMBbI, IPUMEHSS JIOTUKY CUCTEMHOT'O aHAIIN3a;
-IIPUMEHSATD 3HAHUS O 3aKOHOMEPHOCTSIX NEPUOJUUECKON CUCTEMBI

XUMUYECKUX JIEMEHTOB Ul OOBSICHEHUS U MIPEJIBUICHUS CBONCTB KOHKPETHBIX BEILECTB;
-pa3BUBaTh UH(OPMAIIMOHHYIO KOMIIETEHTHOCTh IIOCPEJICTBOM YIilyOleHus 3HaHUH 00 ucTopuun
CTaHOBJICHUSI XUMHUYECKOW HAyKH, €€ OCHOBHBIX IOHATUH, IEPUOJUYECKOIO 3aKOHA KaK OJHOTO
13 BOKHEHIINX 3aKOHOB IPUPOBI, @ TAKIKE O COBPEMEHHBIX JOCTHKCHUSIX HAYKH U TEXHUKH.
MertanpeaMeTHbIe

Ilo3naBaTeabHble YY /I

Yuenux nayuumcs:

-(opMyIupOBaTh THIOTE3Y MO PEIISHUIO MPOooIIeM;

-COCTAaBJIATH IJIaH BHITIOJIHEHUS YUeOHOM 3a7a4uM, pelieHHus poOIeM TBOPUECKOTIO U IOMCKOBOTO
XapaKTepa, BBIIIOJIHEHUS IIPOEKTa COBMECTHO C YUUTENIEM;

-COCTaBJISITh TE3UCHI TEKCTA;

-BJIAJIETh TAKUM BUJOM H3JI0KEHHS TEKCTA, KaK OIIMCAHMUE;

-MCIIOJIb30BaTh TAaKOM BHJ MBICIEHHOIO (MJEIBHOTO) MOJICIMPOBAHUS, KaK 3HAKOBOE
MO/IeIUPOBaHUE (Ha MPUMEPE COCTABJICHUS CXeM 00pa30BaHMs XUMUYECKOH CBSI3H);
-MCII0JIb30BaTh TaKOW BUJ MaTepHaILHOTO (MPEIMETHOT0) MOJENHUPOBAHUS, KAaK aHAJIOTOBOE
MOJEINPOBAHUE;

-MCIIOJIb30BaTh TaKOW BHJI MaTepUAIILHOTO (MPEIMETHOT0) MOJIETUPOBaHMS, Kak (uznyeckoe
MO/IeIUPOBaHUE (Ha MIPUMEpE MOJIeNel CTPOECHUS aTOMOB);

-ONpeeNsaTh 0ObEKThl CPABHEHHS U aCIEKT CPaBHEHHS OOBEKTOB;

12



Yuenuk nonyuum 603M04CHOCMb HAYYUMbCA.
-BBIIIOJIHATH HENOJHOE OJHOJIMHEMHOE CpPAaBHEHHUE; BBIIIOJIHATh HEINOJHOE KOMILIEKCHOE
CPAaBHEHUE; BBINIOIHATH IIOJIHOE OTHOJIMHEWHOE CPAaBHEHUE
KommyHukatuBubie YY /|
Yuenuk nayyumcsa:
-BCTYIaTh B AMUAJIOT, a TAK)KE Y4aCTBOBATh B KOJJIEKTUBHOM OOCYKJIEHUHU ITPOOJIEM, y4acTBOBATh
B JIUCKYCCUU U apTyMEHTHUPOBATh CBOO ITO3HIIMIO;
-BJIaZICTh MOHOJIOTHMYECKOW W  JUAJIOTUYECKOM (GopMamMH peyd B COOTBETCTBUU C
IrPAMMaTUYECKUMH U CHHTAKCUYECKMMU HOPMAMH POJHOTO SI3bIKa
Yuenuk nonyuum 603M0d4CHOCMb HAYYUMbCA.
-B COBMECTHOM JESITEIbHOCTU YETKO (POPMYIMPOBATH LIEIH IPYIIIBI U MO3BOJIATH €€ y4aCTHUKAM
MPOSIBJIATH COOCTBEHHYIO SHEPTHUIO JUIS TOCTHXKEHUS 3TUX Lieeit
PeryasituBubie YY /I
Yuenux nayyumcsa:
-YMEHUIO CaMOCTOSITENIbHO ONPEIENATh 1IeJI CBOEro 00y4eHHsl, CTaBUTh U (POpMYIHpOBaTh IS
ce0s HOBBIE 3a/1auM B y4€O€ M MO3HABATEJILHOM NIESITEIbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI
CBOEH ITO3HABATENILHOM JESATENBHOCTH;
-YMEHHIO COOTHOCHUTB CBOM JCHCTBUS C IJITAHUPYEMBIMH PE3YJIbTaTaMH, OCYILECTBIIATh KOHTPOJIb
CBOEHl JIeATENIbHOCTH B MpOIlecce JOCTUKEHHS pe3yabTaTa, ONpeNeisTh CIocoObl JEHCTBHUIl B
pamMKax TpeUIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUpPOBaTh CBOM JEHCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTYyaIuEN;
-YMEHHUIO OLIEHUBATh MPABUIILHOCThH BBINOJIHEHUS Y4eOHOH 3a/1a4uu, COOCTBEHHBIE BO3MOKHOCTH
€€ peleHust
Yuenuk nonyuum 603m0x4CHOCMb HAYUUMbCA.
-BJIAJICHUI0 OCHOBAaMH CAaMOKOHTPOJIA, CAMOOLICHKH, INPHHATHS PEIICHUH M OCYLICCTBIICHUS
OCO3HAHHOTO BBIOOPA B y4eOHOM U MO3HABATEIbHOM JEATEIILHOCTH
JInyHoCTHBIE
Yuenux nayuwumca:
- ONpEeAENATh TUI XMMHUYECKOH CBS3U MO (OpMyJie BEIIEeCTBa; MPUBOIUTH IPUMEpPHI BELIECTB C
Pa3HBIMU THIIAMU XUMHUYECKOH CBS3U;
-XapaKTepU30BaTh MEXAaHU3Mbl 0Opa30BaHUS KOBAJIECHTHOW CBs3U (OOMEHHBII), HOHHOH CBs3H,
METaJNINYECKOU CBA3H;
-yCTaHaBJIMBAaTh IIPUYMHHO-CJICICTBEHHBIE CBS3HM: COCTaB BEILECTBA -TUIl XMMHUYECKOW CBSI3U;
HaXOJIUTh BAJICHTHOCTb JIEMEHTOB 10 (OpMyJie OMHAPHOTO COETMHEHUS
-3HaTh U IOHUMATh: OCHOBHbIE HCTOPUYECKHE COOBITHSA, CBSI3aHHbIE C Pa3BUTUEM XUMHMHU U
00I1IeCTBa;
- YBOXCHMIO U IPUHATHIO JOCTH)KEHUI XUMHH B MUDE;
-CaMOYBa)XKEHUE 1 SMOLMOHAIBHO-TI0JIOKUTENILHOE OTHOLIEHHE K ceOe;
-0CO3HABATh: TOTOBHOCTh (MJIM HETOTOBHOCTH) K CaMOCTOSITEJIbHBIM IOCTYIIKaM M JEHCTBUSM,
IPUHATUIO OTBETCTBEHHOCTH 3a UX pPE3Yy/lbTaThl; TOTOBHOCTh (WJIM HErOTOBHOCTb) OTKPBITO
BBIPAYKATh U OTCTAUBATh CBOIO MO3ULUIO U KPUTUYHO OTHOCUTBCS K CBOMM ITOCTYIIKAM;
-CTPOUTh JKU3HEHHbIE M TNPO(ECcCHOHANbHBIE IUIaHBI C YYETOM KOHKPETHBIX COLMAJIbHO-
HCTOPHUYECKUX, MOJUTUYECKUX U IKOHOMHUECKUX YCIIOBUI; 0CO3HABaTh COOCTBEHHbIE LIEHHOCTU
U UX COOTBETCTBHUE IPUHUMAEMBIM B KU3HU PELICHUAM
Yuenux nomyuum 603modcHocmes HAyUumsca.
-yCTaHAaBJIUBATh CBA3b MEXKIY LICJIBI0 MU3YUYECHUs XUMHUU U TE€M, JJI 4Er0 OHA OCYILIECTBISAETCA
(MOTMBaMHM); BBINOJIHATH HPOTHOCTUYECKYIO CAMOOIIEHKY, PpEeryJupyIOIIyl0 aKTUBHOCTb
JIMYHOCTH Ha DTalle €€ BKIOYECHUSA B HOBBIN BUJI JCATEIBHOCTH, CBA3aHHBIN C HAYAJIOM U3y4CHUS
HOBOT'O Y4eOHOI0 MpeaMeTa — XUMUH;

-BBIIIOJIHATh  KOPPUTHMPYIOLIYIO CaMOOLICHKY, 3aKJIIOYalollylocs B KOHTpOJE 3a
MPOIIECCOM H3YYEHHMsS] XUMUU U BHECEHHUH HEOOXOJMMBIX KOPPEKTHUBOB, COOTBETCTBYIOLIMX
JTanam M crnocobaM U3y4eHus: Kypca XUMHH
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Paznean: «Xumuyeckass  cBsi3b.  OKHCIAUTENBHO-BOCCTAHOBHUTEJIbHbIE
peaKkumm».

IMpeamerHbie

Yuenuk nayuumcs:

- HpI/I XapaKTepI/ICTI/IKC BC€IICCTB INOHATHUSA «MOHHAsA CBA3b)), KMOHbD)», KKOBAaJICHTHAs HCHOJ’IHpHaﬂ CBs3b»,
«KOBAJICHTHAA MOJIAPHAA CBA3b», «QJICKTPOOTPULATCIBHOCTE», «BAJICHTHOCTDLY, «MCTAJUIMYCCKAA CBA3b»,
-K1accu(UIUPOBATh XUMHUYECKHE PEAKIUH 10 «U3MECHCHUIO CTETICHEH OKWCIICHHS JJICMEHTOB,
00pa3ymIINuX pearupyrIue BenecTBay;

-COCTaBJISITh YPABHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI, UCIIOIb3Yys METO
JIEKTPOHHOTO OallaHca; ypaBHEHUS PeaKIlnid, COOTBETCTBYIONIUX MTOCIICIOBATEILHOCTH
(«ueroykey») MpeBpalleHuii HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

-ONPEACIIATh OKUCIUTENb U BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJICHUE B OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUSAX;

-yCTaHABJIMBATh MPUYNHHO-CJICICTBEHHBIE CBSI3H: KJIACC BEIIECTBA — XUMHYECKHE CBOMCTBA
BCIIICCTBA;

-IIPOBOJAUTH OTBITHI, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPraHWYECKUX BEIIECTB

Yuenuk nonyuum 603moorcHocms HAyuumobCsi.

-IIPOTHO3UPOBATh XUMHYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTABA U CTPOCHMUS;

-OIIMChIBATH (I)I/ISI/I'-IeCKI/Ie U XUMHUYCCKUEC MMPOUECCCHI, ABIAOIHUECA YaCThO KPYIrOBOpPOTa BEIICCTB
B IIPUPO/IE;

-OpraHM30BEIBATb, IMPOBOAWTHL YYCHHYCCKHUEC IIPOCKTHI IO HCCICOOBAHUIO CBOICTB BC€IICCTB,
HMCIOIINX BAXKHOC MMPAKTHYCCKOC 3HAUCHUC.

-IIPUBOJUTH MPUMEPHl PEAKLUUH, TMOATBEPXKAAIOIIUX CYIIECTBOBAHHE B3aUMOCBS3H MEXIY
OCHOBHBIMH KJIACCAMU HEOPraHWYECKUX BEUIECTB;

MeTtanpeaMeTHbIe
Ilo3naBaTenbHble YY /I

Yuenux nayuumces:
-COCTaBJISTh HA OCHOBE TEKCTA CXEMbI, B TOM YHCIIe ¢ mpuMeHeHuneM cpeacts UKT;
-CaMOCTOSITEIIbHO O(POPMIISATH OTYET, BKIFOYAIOIIUIN ONMHUCAHKE SKCIIEPUMEHTA, €r0 pe3y/bTaToB,
BBLIBOJIOB;
-MCIIOJI30BaTh TAKOW BHJ MBICICHHOTO (MACAIIBHOIO) MOJICIUPOBAHUS, KaK 3HAKOBOE
MOJENUpPOBaHUE (Ha MPUMEpPE YPaBHEHHU XUMHUECKUX pPeakluid);
-pa3nu4aTh 00BEM M COJICPIKAHUE IOHATHIA,
-pa3nuyYaTh poJ0BOE U BUIOBOEC IMOHSATHS
-00HapyKUBaTh U GOPMYIUPOBATH YUEOHYIO MPOOIEMY, COCTABIATH IJIaH BHIMIOTHEHUS paOOTHI;
OTIPEIEIIATh MOCIEeI0BATEILHOCTh IPOMEXKYTOUHBIX JEHCTBHM ¢ yU€TOM KOHEYHOTO pe3yabTaTa,
COCTAaBJIATH IUIaH, OLIEHUBATh BECOMOCTb MPUBOAUMBIX J10Ka3aTEIbCTB

yHeHZ/IK noOYydYum 603MOIHCHOCNIb HAYUUMbCAL:
-yMEeTh CTPOUTH JIOTHYECKHE IIETIOYKU PACCYKICHHM; BBISBISATH OCOOEHHOCTH (KayecTBa,
MPU3HAKN) Pa3HBIX 0OBEKTOB MPOLIECCE UX PACCMOTPEHUS; MPOU3BOIBLHO U OCO3HAHHO BIIAJETh
oOmuM TpuéMOM pelleHus y4eOHBIX 3a7ad; YMETh CTPOUTH pacCyXkJIeHus B ¢opMe CBSI3U
MPOCTBIX CYXAEHUN 00 00BEKTE, €r0 CTPOCHUH, CBOMCTBAX U CBSI3SAX

Kommynukarususbie YY /I

Yuenux Hay4dumcs:
-YMCTb BBICIYIIMBATb MHCHHUC YJICHOB KOMAH/IbI, HC HepeGI/IBa}I, IIPUHUMATD PCIICHUE,
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-BOCIIPUHUMATHh TEKCT C Yy4ETOM IIOCTABJICHHOW 3aqadd, HAaXOIUTh B TEKCTe HH(OPMAIIHIO,
HEOOXOIUMYIO JUTSl pelIeHHsI, 00CYKIaTh MOTYyICHHBIA PE3yIbTarT;

-popMHUPOBATh HABBIKM YYEOHOTO COTPYJHHYECTBA B XOJ€ HWHAMBUAYAIHLHON W TPYIIIOBOM
paboThI; YIPaBIATH CBOUM MOBEACHUEM (KOHTPOIIb, CAMOKOPPEKITHS, OI[EHKA CBOETO JICHCTBUS);
Yuenux nonyuum 603MO0diCHOCMb HAYUUMBCA:

PeryasituBubie YY/I:

Yuenux nayuumcea:

-KOPPEKTUPOBATh JIEATEILHOCTh; BHOCHUTh H3MEHEHHsS B TIPOLECC C YYETOM BO3HUKIIUX
TPYOHOCTEH M OMIMOOK, HAMEYATh CIIOCOOBI X MCIPABJICHHS; (JOPMUPOBATH IIETICBHIC YCTAHOBKH
y49eOHOW  JIeATEIBPHOCTH, BBICTPAWBATh  IOCIEAOBATEIHLHOCTh HEOOXOAMMBIX  OIEparuid
(asiropuT™ J1EHCTBHIN)

Yuenux nonyuum 6o3modicHocms HAyUUmMobCcs:

-0CO3HaBaTh YPOBEHb M Kaue€CTBO YCBOEHHUS pe3ysibTara; (OpMYIHpOBaTh IeJernojiaraHie Kak
MOCTAaHOBKY yue0OHOM 3a/1adyi Ha OCHOBE TOTO, YTO YK€ U3BECTHO U YCBOCHO YUAIITUMHUCS, M TOTO,
4YTO €lI¢ HEU3BECTHO;

-OTIPEIENISITH HOBBIM YPOBEHb OTHOIICHHS K C€0€ KaK CYOBEKTY JIeATeTbHOCTH.

JIMYHOCTHBIE

Yuenux nayuumcs

-YBOKEHHIO U MPUHATHIO JOCTIKCHUNA XUMHUH B MUPE; YBAKEHUIO K OKPYXAIOIIUM (yJamuMcs,
VUYHUTEIISIM, POJMUTENSIM U Jp.) — YMETh CIylIaTh W CIBIIIATh MapTHEpa, MPU3HABATH MPaBO
Ka)XJIOTO Ha COOCTBEHHOE€ MHEHWE U TPUHUMATh PEIICHHS C YIETOM TMO3UIINNA BCEX YJYaCTHUKOB;
CaMOYBa)XKEHHE M YMOIIMOHATHHO-TIOJIOKUTEIILHOE OTHOIIIEHHUE K ceOe;

-HE0OXO0IMMOCTH CaMOBBIPAXKEHHUSI, CAMOPEaTU3aliH, COITUATHFHOTO TIPU3HAHNS,

-0CO3HABaTh: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CaMOCTOSATEIbHBIM MOCTYIKAM U JIEHCTBUSIM,
MPUHATHIO OTBETCTBEHHOCTH 3a HMX pPE3yJAbTaThl, TOTOBHOCTh (MM HETOTOBHOCTbH) OTKPBITO
BBIpaXKaTh U OTCTANBATh CBOIO MO3ULMIO U KPUTHYHO OTHOCHUTHCS K CBOMM HOCTYIIKAM;
-IIPOSIBIIAT: JOOPOXKENAaTENbHOCTh, JOBEpUE W BHUMATEIBHOCTh K JIIOJSIM, TOTOBHOCTH K
COTPYIHHMUYECTBY W JIpyXKOe, OKa3aHWIO IOMOINM HYXJAIONIUMCI B HEH; yCTOWYUBBIN
MO3HABATEIbHBI HMHTEpEC, MHUIIMATUBY U JII0OO3HATEILHOCTh B M3YUYEHUU MHpPa BEUIECTB U
peakuMii; LeJIeyCTPEMIICHHOCTh W HAaCTOMYMBOCTh B JIOCTHMIKEHUM II€JIe, TOTOBHOCTb K
MIPEOJIONICHUIO  TPYAHOCTEH;  YOEKIEHHOCTh B  BO3MOXHOCTH  TO3HAHUS  HPUPOJIBL,
HEO0OXOIMMOCTH Pa3yMHOTO HCIOJIb30BaHUS JOCTHKEHUN HAyKHM U TEXHOJIOTMM Ui pa3BUTHUS
obmecTBa

Yuenux nomyuum 603modcHocms HAYUUMbCL:

YMETh: YCTaHABJIMBATH CBS3b MEXKJY LEJIBI0 U3YYEHHS XUMHHM U TE€M, I 4YEero oHa
OCYILIECTBISIeTCS (MOTUBAaMHU); BBINOJHITH MPOTHOCTUYECKYIO CaMOOILICHKY, PErylIHpYIOIIYIO
AKTUBHOCTh JIMYHOCTH Ha JTale €€ BKIIOUEHUS B HOBBIM BUJ ACSATEIbHOCTH, CBSI3aHHBIA C
HA4yajqoM H3y4eHHs HOBOTO Y4YeOHOTrO MpeiMeTa — XHMHH; BBIIOJHATH KOPPUTHPYIOIIYIO
CaMOOIIEHKY, 3aKJIIOYAIOIIYIOCS B KOHTPOJE 3a IMPOLECCOM HM3YYEHHMS] XUMUU M BHECEHUU
HE0OXO0IUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX ATAalaM U COcO0aM U3y4eHUs Kypca XUMUHU

9 KJIACC

Paznen: «IloBTopenme u 00001IeHHEe CBedeHHMil MmO Kypcy 8 KJjacca.
XuMH4YecKHe peaKkmum».

IIpeamerHbie

Yuenuk uayuumcs:

-UCIIOJIb30BaTh IIPU XapaKTEPUCTUKE NMPEBPALIEHUN BEIIECTB NOHATUS: «XUMHUUYECKasl PEAKIIUSD,
«PEaKIMU COCTUHEHUSY, «PEAKIIUU PA3N0KECHUS», «PEAKIIMH 0OMEHa», «PEaKIUU 3aMEIICHHS,
«pEAKUMM HEUTpaIu3alum», <«OK30TEPMHUYECKUE PpEAKUUN», <OHIOTEPMHUUYECKUE PEAKLIUN,
«0OpaTUMBIE pEaKIUuN», «HEOOpaTHUMbIe pPEaAKIHU», «OKUCIUTEIHHO-BOCCTAHOBUTEILHBIC
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peaklum», «rOMOTEHHBIE PEAKIUN», «TCTEPOTCHHBIC PEAKIUN», «KATATUTUYECKUE PEaKIIUN»,
«HEKATAJTUTHYECKUE PEaKIUW», «TCTUIOBON APPEKT XUMHUYECKOH pEaKIuu», «CKOPOCTh
XUMHUYECKON peaKiumny», «KaTajiu3aTopy;

-XapaKTepU30BaTh XHUMHYECKHE OJJIEMEHThI 1—3-r0 TMEepHOJOB IO WX TOJOXKEHUIO B
[Tepuonnueckont cucreme xumuueckux snemeHTtoB [I. M. MeHaeneeBa: XMMHUYECKUMH 3HAK,
MOPSIAKOBBIN HOMEp, MEPUOJ, TPYIa, MOJArPyNra, OTHOCUTENIbHAs aTOMHAas macca, CTPOCHHUE
aToMa (3apsil sjpa, YHUCIO IPOTOHOB M HEUTPOHOB B sApe, OOIlee YHCIO 3JIEKTPOHOB,
pacnpeziesieHue IEKTPOHOB 110 AIEKTPOHHBIM CJI0SIM, ITPOCTOE BEILECTBO, popMysa, Ha3BaHUE U
THUII BBICIIIETO OKCHJIA U THAPOKCUIA, JIETYUYEro BOJOPOIHOTO COSAMHEHUS (1711 HEMETAIIIOB));
-XapaKTepU30BaTh OOINE XUMUICCKIE CBOMCTBA aM()OTEPHBIX OKCHJIOB ¥ THAPOKCHIOB;
-IIPUBOJIUTH TPUMEPHI PEaKUUM, TMOATBEPKAAIONINX XUMUUYECKHE CBOMCTBA amM(OTEpPHBIX
OKCHJIOB U TUJIPOKCHJIOB;

-J1aBaTh XapaKTEPUCTUKY XUMHUYECKUX PEAKIUN IO YHUCIy W COCTABY MCXOJHBIX BEIIECTB U
MPOJYKTOB PEAKIMU; TEIIOBOMY 3¢ (heKTy; HaANpaBICHUIO MPOTEKAHUS PEaKlUU;, U3MEHEHHIO
CTENEHEH OKHUCJICHHUS DJIEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOJIHBIX BEIIECTB; Y4YacCTHIO
KaTajau3aTopa;

-OOBSACHITh U TPUBOJIUTH MPUMEPHI BIUSHUS HEKOTOPBHIX (PAKTOPOB (MPUPOJIa pearupyronmx
BEIIECTB, KOHIICHTPAIlUsSI BEIIECTB, JaBJIEHWE, TeMIepaTypa, KaTaJiu3aTop, IOBEPXHOCTh
COTIPUKOCHOBEHHS PEarupyroIfx BEIIeCTB) Ha CKOPOCTh XUMHYECKUX PEaKIIHA;

-Ha0JII0/1aTh M OMUCHIBATh YPABHEHUS PEAKITUNA MEXTY BEIIECTBAMHU C TIOMOIILI0 €CTECTBEHHOTO
(pyccKOT0 MIIM POJTHOTO) SI3bIKA U S3BIKA XUMHH;

-TIPOBOJIUTH OTBITHI, TOATBEPKIAIONINE XUMHUYECKHE CBONCTBa aM(OTEPHBIX OKCHAOB H
TUAPOKCHJIOB; 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEakiluu OT Pa3IuIHBIX (DakTOpoB (MIpUpoIa
pearupyomux BeleCTB, KOHLEHTpalMs BEUIeCTB, MAaBJIEHHWE, TEMIlepaTrypa, KaTalu3arop,
MTOBEPXHOCTh COMPUKOCHOBEHHS pearupyroluX BEIIecTB)

Yuenuk nomyuum 603M0x4CHOCMb HAYUUMBCA.

-IPUBOJUTH MPUMEPHl PpPEaKLUUH, MOATBEPXKAAIOIIUX CYIIECTBOBAHHE B3aUMOCBS3H MEXIY
OCHOBHBIMH KJIACCAMU HEOPraHUYECKUX BEILECTB;

-IIPOTHO3UPOBATh PE3YNbTAaThl BO3JEHCTBUS PA3IMUYHBIX (PAKTOPOB Ha HM3MEHEHHE CKOPOCTH
XUMHUYECKON PEeaKinH;

-IPOTHO3UPOBATh PE3yJAbTaThl BO3ACHCTBUS PA3NUYHBIX (AKTOPOB HA CMEIEHUE XMUMHYECKOTO
paBHOBECHS.

MIPOTHO3UPOBATh XHWMUYECKUE CBOMCTBA BEIIECTB HAa OCHOBE HUX COCTaBa M CTPOCHUS;
MIPOrHO3UPOBATH CIIOCOOHOCThH BEIIECTBA MPOSBIATH OKUCIUTENbHBIE WM BOCCTAHOBUTEIbHBIE
CBOMCTBa € Y4€TOM CTElEHEH OKHCJICHHsI SJIEMEHTOB, BXOJAIIMX B €ro COCTaB; BBISBIATH
CYyIIECTBOBaHHE T€HETUYECKON B3aUMOCBSI3U MEXAY BELIECTBAMU B PAAY: MIPOCTOE BEIIECTBO —
OKCHUJ] — THUAPOKCH]I — COJIb;

MertanpeaMeTHbie

Ilo3naBaTenbHbie YY/I:

Vuenux Hayywumcs.

-OIpeneNsaTh Leidb Y4eOHOW AeATeIbHOCTH C TOMOINBIO YYUTENS U CaMOCTOSTEIbHO, MCKATh
CpeICTBa €€ OCYIIECTBICHUS, paboTas MO IUIaHy, CBEPSATh CBOM JACUCTBUSA C IIENbI0 U TpU
HEO0OXO0IMMOCTH UCIIPABIIATH OMIUOKH C TIOMOIIBIO0 YUUTENS U CAMOCTOSITENIBHO;

-COCTaBJIATh AaHHOTAIIMIO TEKCTA;

-CO3/1aBaTh MOJIENH C BBIJCIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa U MPEICTaBICHUEM
WX B MPOCTPAHCTBEHHO-TpaUUECKOM UM 3HAKOBO-CUMBOJIMUYECKOH GopMme;

-OIpeneNsaTh BUABI Kiaccu(ukauu (eCTECTBEHHYIO U UCKYCCTBEHHYIO);

-OCYILIECTBJIATH NPSIMOE ACAYKTUBHOE JTI0KA3aTENBCTBO

Yuenux nonyuum 603moocHocms HAYUUMbCA:

-0CO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM ISl IPAKTUYECKOM AEATEIbHOCTH YEIIOBEKA;

-OIMUCBIBATh U3YYCHHBIC 00BEKTHI KaK CHUCTCMBI, IPUMCHSA JIOTUKY CUCTCMHOI'O aHaJIn3a,
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-IIPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSIX EPUOJUUECKON CUCTEMBI
XMUMHMUYECKUX 3JIEMEHTOB JUIsl OObSCHEHUS U IPEIBUACHUS CBOMCTB KOHKPETHBIX BEILLIECTB;
-pa3BuUBaTh HH(POPMAIMOHHYIO KOMIIETEHTHOCTbD ITOCPEACTBOM YIyOJIeHUs] 3HAaHUK 00 UCTOpHH
CTAHOBJIEHUSI XMMUYECKON HAYKH, €€ OCHOBHBIX MTOHATHH, IEPUOJIUYECKOTO 3aKOHA KAK OJIHOTO
13 BaKHEHIINX 3aKOHOB IPUPOJIbI, @ TAKKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKU U TEXHUKH.
KommyHukatuBubie YY /|
Yuenux nayuumca:
-y4acTBOBATh B KOJUIEKTUBHOM OOCYXACHUH MPOOIEMBbI;
-[IPOSIBIATh YBAXKUTEIBHOE OTHOILIEHHWE K TMapTHEpaM, BHUMAHHE K JIMYHOCTU JIPYroro,
aJICKBATHOE MEKIIMYHOCTHOE BOCIIPUATHE
Yuenux nonyuum 603mModCHOCMb HAYUUMBCA:
-[IepeBOIUTH KOH(DIUKTHYIO CUTyallMIO B JOTMYECKUN IJIaH M pa3peliars e€ Kak 3aJady 4yepes
aHaJIU3 YCIOBHI
PeryasituBubie YY /I
Yuenux nayuumca:
-OIpeNEeNATh 11eJIb y4eOHOM AeATEIbHOCTH C IIOMOILBIO YUUTES;
-OCYILECTBJISATh KOHTPOJb B JOPME CIMUEHUS criocoba NeMCTBUS U €ro pe3ysibTaTa ¢ 3aJaHHbIM
ATAJIOHOM C TEJTbI0 OOHAPYKEHHS OTKJIOHCHUH U OTJIMYUNA OT 3TaJloHA
Yuenux nonyuum 6ozmooicnocms HAyuUmvcs:
-IpusIarath BOJIEBbIE YCHIIMS U MPEOJ0JeBaTh TPYAHOCTH U MPENSATCTBUS HA MYTHU AOCTUKEHUS
meJei;
-OCYILLECTBJISATh KOMMYHUKATUBHYIO pPEQIIEKCHIO KaK OCO3HAHUE OCHOBAaHUI COOCTBEHHBIX
JNEUCTBUM U IEUCTBUI MAPTHEPA
JInyHOCTHBIE
Yuenux nayuumca:
-yYCTaHABIIMBAaTh CBS3b MEXAY LIEJBIO W3YYEHUS XUMHUHU U TEM, JUIS YEro OHA OCYILECTBIISIETCS
(MOTHBaMH); BBIMOJHATh KOPPUTHPYIOIIYIO CAMOOIICHKY, 3aK/IIOYAOLIYIOCS B KOHTpOJE 3a
MPOLIECCOM M3YYEHHS] XUMHH M BHECEHHHU HEOOXOAMMBIX KOPPEKTHBOB, COOTBETCTBYIOLIUX
TamaM M crnocobaM H3y4deHHs] Kypca XUMHUHU; BECTH JMAJOr HAa OCHOBE pPaBHOIPABHBIX
OTHOLLIEHUW U B3aUMHOTI'O YBA)KEHUS; BbIJICIATh HPABCTBEHHBIN ACIIEKT MOBEJICHUS 1 COOTHOCUTh
MOCTYIKH (CBOU U APYTUX JIOJEH) U COOBITUS C TPUHATHIMHU 3TUYECKUMU HOPMaMHU
Yuenux nonyuum 603modcHocms HAYUUMbCAL:

BBINIOJIHATh PETPOCHEKTUBHYIO CaMOOLEHKY, 3aKJIIOUYAOLIYIOCSd B OLEHKE mpouecca u
pe3ynbTaTa M3Y4E€HHMs Kypca XUMHUHM OCHOBHOM IIKOJIBI, MOJIBEICHHUH HTOIOB HAa OCHOBE
COOTHECEHMS LIeJIEH U PE3YJIbTATOB.

Pazgen: «XuMuYeCKHe peaKui B PaCTBOPax».

IIpexmeTHbIC

Yuenux Haywumcs.

-UCIIOJIb30BaTh MPU  XapaKTEPUCTUKE TMPEBpPALlCHUN  BEIIECTB IOHATHUS:  «PACTBOPY»,
(QIIEKTPOJIMTHYECKAS  JUCCOLMALMA»,  «QIEKTPOJIUTB»,  «HEAIEKTPOIUTBHI»,  «CTENEHb
JMICCOLIMAIINNY, «CHIIBHBIE AIIEKTPOJIUTBI», «CIAOble AJIEKTPOJUTHIY, «KATHOHBD), «aHHOHBIY,
«KHCIIOTBI», «OCHOBAHUS», «COJM», «UOHHBIE PEAKIHH», «HECOIEOOPa3yIoIue OKCHIIBIY,
«CcoJIe00pasyrole OKCUIb», «OCHOBHBIE OKCUIBD», «KHCIOTHBIE «OKCHJBD), «CPETHUE COJINY,
«KHUCIIBIE COJIN», KOCHOBHBIE COJIN», KT€HETHYECKUUN P, KOKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peaKuumn», KOKUCIUTEIb), KBOCCTAHOBUTEID), OKUCIEHUEY, KBOCCTAHOBJIEHUE),;

-OIKCHIBaTh PACTBOPEHHE KaK (PU3UKO-XUMHUYECKHI MPOIIece;

-WUIKOCTPUPOBATh ~ NPUMEPAMHU  OCHOBHBIE  IIOJIOXKEHUSI  TEOPUM  DIIEKTPOJUTHUYECKOU
JMCCOLIMAIIMH; TEHETUYECKYI0 B3aMMOCBS3b MEXKIy BEIIECTBAMH (IPOCTOE BEIIECTBO — OKCH]I
— TUJIPOKCUJ] — COJIb);
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-XapaKTepu30BaTh OOIIME XUMHUYECKUE CBOWCTBA KHUCIOTHBIX M OCHOBHBIX OKCHIOB, KHCIOT,
OCHOBaHUM MU COJIEM C TO3ULUUMH TEOPUM DIIEKTPOJMTUYECKOW JHUCCOLMALUM; CYIIHOCTh
JJIEKTPOJUTUYECKON TUCCOLMALMN BEIIECTB ¢ KOBAJICHTHOW IOJIAPHOM M MOHHOM XUMHUYECKOU
CBA3BI0; CYIIHOCTb OKUCIIMTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN;

-IIPUBOJUTH IPUMEPHl PEAKLUHN, IMOATBEPKAAIOIIMX XUMHUYECKHE CBOMCTBA KHUCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCIJIOT, OCHOBAHMH M COJIEH; CYIIECTBOBAHHE B3aWMOCBSI3U MEKIY
OCHOBHBIMHM KJIACCAMHU HEOPraHUYECKUX BEIIECTB;

-KJIaCCH(HUIUPOBATh XUMHUYECKHE PEAKIIMH N0 «M3MEHEHHIO CTETICHEH OKMCIIEHUS SJIEMEHTOB,
00pa3yIoKX pearupyronue BemecTBay;

-COCTABJIATh YPAaBHEHHs DIIEKTPOJIUTUYECKOM IUCCOLMALMM KHUCIOT, OCHOBAaHUW WU COJIEH;
MOJIEKYJIIDHBIE, TIOJHBIE W COKpAlICHHbIE HWOHHBIE YPAaBHEHUS pPEAKUUNA C y4acTHEM
JJIEKTPOJINTOB; YPABHEHUS OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMM, HCIOIb3YS METOJ
AJIEKTPOHHOTO OajlaHCa; YpaBHEHHUs pEaKlMH, COOTBETCTBYIOLIUMX IOCIEA0BATEIbHOCTU
(«uenoukey») MpeBpalleHnii HEOPraHNYECKUX BEUIECTB Pa3INYHbIX KJIACCOB;

-OIPENENIATh OKUCINUTENb U BOCCTAHOBUTEINb, OKUCIEHUE W BOCCTAHOBIICHHE B OKUCIUTEIBHO-
BOCCTAaHOBUTEIIBHBIX PEAKLIUAX;

-yCTaHAaBJIMBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U: KIIACC BELIECTBA — XMMHUYECKHME CBOMCTBA
BEILIECTBA;

-HaOMI0AAaTh M OIMCBHIBATH PEAKIUU MEXAY DJIEKTPOJUTAMH C TOMOINBIO €CTECTBEHHOTO
(pyccKoro WM poJHOTO) SI3bIKA U SI3bIKA XUMUU;

-IIPOBOJUTH  OMBITHI, IOATBEPKAAIOIINE XMMHUYECKHE CBOMCTBA OCHOBHBIX  KJIACCOB
HEOPraHUYECKHUX BEIECTB

Yuenuk nonyuum 603mM0x4CHOCMb HAYYUMbCA.

-COCTaBJIAITh MOJICKYJSIDHBIE W TIOJHBIE HMOHHBIC YPABHCHMS II0 COKPAIIEHHBIM HOHHBIM
YPaBHEHUSM;

-IIPUBOJUTHL IIPUMEPBI PEAKLHH, IOATBEPKAAOIMNX CYHIECTBOBAHUE B3aUMOCBSA3H MEXIY
OCHOBHBIMHM KJIACCaMU HEOPTaHUYECKUX BEUICCTB;

-IIPOTHO3UPOBATh XMMHYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHHS,
-IIPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATh OKUCIUTENbHBIE WIN BOCCTAHOBUTEIbHbBIE
CBOMCTBA C YUETOM CTEIIEHEH OKHUCIEHUS DJIEMEHTOB, BXOSLIUX B €r0 COCTaB;

-BBISIBJIATH CYLIECTBOBAHME I'€HETUYECKOW B3aMMOCBSA3M MEXAY BEIECTBAMU B PALY: IIPOCTOE
BEILECTBO — OKCUJ — FUAPOKCUJ — COJIb;

-XapaKTepu30BaTh 0COObIE CBONCTBA KOHLIEHTPUPOBAHHBIX CEPHOM M A30THOM KHCIIOT;
-IPUBOJIUTH IIPUMEPHl YPAaBHEHHM peakLUMH, JEKAIIMX B OCHOBE INPOMBIIUIEHHBIX CHOCOOOB
[IOJIy4EeHHUsl aMMHUaKa, CEpHOI KUCIIOThI, YyT'YHa U CTaJlU; ONUCHIBATh (PU3NYECKUE U XUMUYECKUE
IIPOLIECCHI, ABIAIOLIMECS YaCThIO KPYrOBOPOTA BEUIECTB B IIPUPOJC;

-OpraHH30BbIBaTh, IIPOBOAUTH YYEHMUYECKHE IPOEKTHI II0 HCCIECJOBAaHUIO CBOMCTB BEILECTB,
HMMEIOIUX BAKHOE NTPAKTUYECKOE 3HAYCHHUE.

MertanpeaMeTHbie

Ilo3naBaTeabHble YY /I

Yuenux nayuumca:

-Jie7aTh IIOMETKH, BBIITUCKY, IUTUPOBAHUE TEKCTA;

-COCTAaBJIATH JOKJIA;

-COCTaBJISATh HA OCHOBE TEKCTa I'pauKu, B TOM 4yHcie ¢ npuMeHeHueM cpeacts UKT;

-BJIaJICTh TAKUM BHUJIOM U3JIOKEHMS TEKCTA, KaK PaCCy>KICHHUE;

-MCIIOJIb30BaTh TAaKOM BHJ MBICIEHHOIO (MIEAJIBHOI0) MOJICIMPOBAHUS, KaK 3HAKOBOE
MO/IeIUPOBaHUE (Ha MPUMEpPEe YPaBHEHUN peakiMid JUCCOIMALU, HOHHBIX YPaBHEHUH peaKiuid,
MOJTypeaKIUi OKUCIEHUSI-BOCCTAHOBIICHUS);

-pa3nnyaTh KOMIOHEHTHI I0Ka3aTeabCTBa (TE3HC, apryMEHTHI U (OpMY J10Ka3aTeNbCTBA);
-OCYILECTBIIATH IIPAMOE UHAYKTUBHOE J1I0KA3aTEIbCTBO

Yuenuk nonyuum 603M04CHOCMb HAYYUMbCA.
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-OpPUCHTHPOBATHCSI HA BO3MOXKHOE pa3HOOOpa3we CrocoOOB pelieHus y4eOHOW 3amauu,
OPUMEHATh NPUEMBI pabOTHl ¢ WHpOpManueil: MOMCK W OTOOP HMCTOYHHKOB HEOOXOIUMOMN
nHpopManuy, cuctemMarusanus nHpopmaiyy, nocranoska 1 Kommynunkatususlie Y'Y /1:
Yuenux nayuumcs:
-IIPUHUMATh y4acTHe B paboTe TpynnaMu; UCTIOIb30BaTh B OOIEHHH IPAaBUJIa BEXIINBOCTH
Yuenux nonyuum 603mM00CHOCMb HAYUUMBCAL:
-IPUHUMATh JIPYyrOo€ MHEHHE W IO3ULUI0, CTPOUTh MOHATHBIE IJIsi NapTHEpa BbICKA3bIBaHMS;
a/IEKBaTHO HCII0JIb30BATh CPEJICTBA YCTHOTO OOIIEHUS AJIsl PELIEHUs] KOMMYHUKAaTUBHBIX 3a]a4
PeryasituBubie YY/I:
Yuenux nayuumcs:
- IIPOTHO3MPOBATH PE3yJbTaT U YPOBEHb YCBOCHHUS; OINPENEISATh HOBBI YPOBEHb OTHOLIEHUH K
camMoMy cebe Kak OOBEKTY J1eATeNbHOCTH; OLIEHUBATh BECOMOCTh IPUBOIMMBIX TOKA3aTEIbCTB U
PacCyKJIEHHI; OIPENeNATh MOCIEA0BATENIBHOCTE IMPOMEXKYTOUHBIX JIEUCTBUM € y4ETOM
KOHEYHOI'O pe3ysbTaTa, COCTaBIsATh IUIaH; OCO3HABaTh yYallUMHUCS YPOBEHb M KadyeCTBO
YCBOEHMSI pe3yiibTaTa; KOHTPOJIUPOBaTh B (hOpMe CpaBHEHUS COCOO JEHCTBUS U €r0 pe3ysbTaT
C 33JJaHHBIM 3TaJOHOM M BHOCUTbH HEOOXO/IMMbIE KOPPEKTUBBI
Yuenux nonyuum 603mM00CHOCMb HAYUUMbCA:
-yIAepKUBaTh LENb JEATEIbHOCTH /0 TOJy4eHHs pe3yibTara; (GOopMHpPOBaTH CHOCOOHOCTH K
MOOMJIM3allMK CUJI U SHEPTUH, K BOJIEBOMY YCHJIMIO B MPEOJIOJIEHUU MPENsATCTBUI; 0CO3HABATh
camMoro ce0si Kak JBIDKYIIYIO CHUJy CBOEro HaydeHus, (GOPMHUPOBAHMSI CIOCOOHOCTH K
MIPEOIOJIEHUIO NIPETISTCTBUN U CAMOKOPPEKIIMH, YMETh BBIIOJIHATH pabOTy HaJ OLIMOKaMHU.
JInyHOCTHBIE
Yuenux naywumcs:
-MOTHBAILIMU K TOJTY4YEHHUIO HOBBIX 3HAHWH, NalbHENIIEMY H3YUYEHHUIO €CTECTBEHHBIX HAYK;
-JI0003HATENIBHOCTh M UHTEPECK U3YUEHUIO IPUPOIbI METOIAMHU €CTECTBEHHBIX HAyK
Yuenux nomyuum 603modxcHoCcmy HAYUUMbCA:

-HPaBCTBEHHO-3THYECKOMY OLICHUBAHHIO YCEBAEMOI'O COJIEPKAHMS; YMEHUIO TPAMOTHOTO
oOpalieHus ¢ BEeeCTBAMH B XUMHUYECKON J1a00paTOpuu U B OBITY.

Pasznen: «HemeTaaJabl M1 X COeTUHEHU .

IIpenmeTHbIe

Yuenuk uayuumcs:

-MCIIOJIb30BaTh MPU XapaKTEPUCTUKE HEMETAUIOB U UX COCAMHEHUU TOHSTHUS: «HEMETAJLIbI»,
«TaJIOTEHbI», «aJIOTPOITHBIE BUAOU3MEHEHUS;

-laBaTh XapaKTePUCTHKY XUMHUYECKUX D3JIEMEHTOB-HEMETAUIOB (BOJOPOJa, TaJOreHOB,
KHCIIOpO/1a, cephl, a3oTa, docdopa, yriepoaa, KpeMHUs) 10 UX moJioxkeHuto B [lepuoanueckoit
cucteMe XxuMuueckux 3yeMeHToB JI. 1. MenneneeBa (XMMUYECKUN 3HAK, TOPSIKOBBIA HOMED,
NepHo/, TpyIa, MOArpyIna, OTHOCUTENbHAs aTOMHas Macca, CTpOeHHe aroma (3apsa sipa,
YHUCJIO MPOTOHOB M HEHUTPOHOB B sijpe, 00INEe YMCIIO JEKTPOHOB, PACIIPEICICHUE DICKTPOHOB
M0 3JIEKTPOHHBIM CJIOSIM), TPOCTOE BELIECTBO, (hopMyia, Ha3BaHUE U THUI BBICHIETO OKCHAA U
TUAPOKCHUAA, (hopMylia M XapaKTep JIETy4ero BOJOPOIHOTO COSAUHEHNUS);

-Ha3bIBaTh COCMHEHUSI HEMETAIIJIOB U COCTaBIATh UX ()OPMYIBI 110 HA3BAHUIO;
-XapaKTepu30BaTh CTpOCHHE, 00IIMe (PU3NYEeCKHe U XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETaJlJIOB;

-00BSCHATh 3aBUCUMOCTh CBOMCTB (WMJIM TMpeAcKa3bIBaTh CBOWCTBA) XUMUYECKHX AJIEMEHTOB-
HEMeTaJlJIOB (pammyc, HeMeTaJlJInuyeCKue CBOICTBA 9JIEMEHTOB, OKHCIIUTEIIHLHO -
BOCCTaHOBUTEJIbHBIE CBOWCTBA JJEMEHTOB) U O0pa3yeMbIX HMHU COETUHEHHH (KUCIOTHO-
OCHOBHBIE CBOMCTBAa BBICIIMX OKCHJIOB W THAPOKCUIOB, JIETYYMX BOJOPOJHBIX COEIUHEHHI,
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIE CBOWMCTBA) OT TMoJiokeHuss B llepuonnyeckoil cucreme
XuMu4eckux aneMeHToB /. . Menpaeneena;
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-OIMKCHIBATh OOIIME XUMHUYECKHE CBOWCTBA HEMETAJIOB C MIOMOIINBIO €CTECTBEHHOTO (PYCCKOTO
WJTU POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

-COCTABJIATh MOJIEKYJISIPDHBIE YPABHEHUs PEAKLUH, XapaKTepU3YIOIIUX XUMUYECKHE CBOMCTBA
HEMCTAJIZIOB U HUX COGI[HHCHI/Iﬁ, a TakKXe BJICKTpOHHBIe ypaBHeHI/IH HpOHCCCOB OKUCJICHUA-
BOCCTAHOBJICHHUA, ypaBHeHI/ISI BHGKTpOJIHTquCKOI;'I Jucconuanum, MOHCKYHHPHBIG, IIOJIHBIC H
COKpaHIeHHI)Ie HNOHHBIC ypaBHeHI/Iﬂ peaKuHﬁ C yT-IaCTI/IeM BHGKTPOJII/ITOB;

-YCTaHaBJII/IBaTI) HpI/I‘-II/IHHO-CJICI[CTBCHHBIG CBsI3U Memay CTpOCHI/IeM aToMma, XI/IMI/ILICCKOI71
CBA3BIO, THIIOM KpHCTB,JIJIH‘-ICCKOfI peHIeTKI/I HEMCTAJIJIOB U HX COGHHHGHHﬁ, nux O6HII/IMI/I
(1)I/I3I/I‘I€CKI/IMI/I U XUMHWYCCKUMHN CBOfICTBaMH;

-OIMCHIBAaTh XMMHUYECKHE CBOMCTBA BOAOPOJA, TAJIOTEHOB, KHCIOPOaa, Cephl, a30Ta, (ocdopa,
rpadura, ammasa, KpeMHHUS M MX COCAMHCHHMH C TIOMOIIBIO ©CTECTBEHHOTO (PYCCKOTO WU
POJHOTO) SI3bIKA U SI3bIKA XUMUU,

-OITUChIBATH CHOCO6I)I YCTpaHeHI/IH KECTKOCTU BOJAbI MW BBIIIOJHATH COOTBCTCTByIOHII/IfI nm
XI/IMI/I‘-IGCKI/II\/’I BKCHepI/IMeHT;

-BBITIOJIHATD, Ha6J'IIO)IaTI) 1 OIINCHIBATH XI/IMI/ILIGCKI/Iﬁ BKCHCpI/IMeHT 10 pacnosHaBaHmo MOHOB
BOJIOpPOJIa U aMMOHHUS, cylbdaT-, kKapOoHaT-, CHIUKAT-, docdar-, XJI0opua-, OpOMUI-, UOIUI-
HOHOB;

-3KCIICPUMEHTAIBHO ~ WCCIICJIOBATh CBOMCTBA METAUIOB W WX COCIUHCHHWH, pEIIaTh
SKCIIEPUMEHTAIBHBIC 3aJ1aud 10 TeMe «Hemeramiby;

-OINHACHIBATh XUMHUYECCKHH KCIIEPUMEHT C IMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HITH POJHOTO)
SA3bIKAa U A3bIKAa XUMUHU,

-IIPOBOJIUTH PACYEThl MO0 XUMHYECKUM (opMylaM M ypaBHEHUSM pPeakiuil, TPOTEKAIOUIUX C
Y4aCTHEM HEMETAJUIOB U UX COCTUHECHUM.

Yuenux nomyuum 603modcHocms HAyUumscsi:

-TPaMOTHO 00paIaThCsl C BEMIECTBAMU B TTOBCEIHEBHOM )KU3HU;

-0CO3HaBaTh HEOOXOJUMOCTb COOJIOJICHUS TPABUJ SKOJOTHUECKH OE€30MacCHOTO TOBEACHHUS B
OKpYy’Karolel NpUpoTHOU Cpee;

-MCIIOJIb30BaTh  MPHOOPETEHHBIE  KJIIOYEBHIE  KOMIIETEHTHOCTH  TPH  BBIMIOJHEHUU
HCCIEA0BATEIBCKUX TTPOCKTOB M0 M3YYEHHUIO CBOMCTB, CIIOCOOOB TMOJIYYCHUSI U PACIO3HABAHUS
BEIIECTB;

-pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, MCIIOJIB3YSl CPEJICTBA YCTHOW M MUCHMEHHO K
KOMMYHHUKAIIUU TIpH  paboTe ¢ TEKCTaMU Y4YeOHMKAa U JIOMIOJHHUTEIIBHOW JIMTEpaTypoH,
CIIPaBOYHBIMH TaONHIIAMH, MPOSBIATh TOTOBHOCTh K YBOKCHHMIO WHOW TOYKH 3pPCHHS TIPH
00CYXJICHHH Pe3yIbTaTOB BBHIITOJTHEHHOU paOOTHI;

-00BEKTHBHO OIICHMBATh MH(POPMAIMIO O BEIIECTBAX M XMMHUYECKHUX IPOIECCax, KPUTHUCCKU
OTHOCHTBCS K TICEBIOHAYYHOW HWH(OpMaIMu, HEeI0OpOCOBECTHOW pEKIaMe, Kacaromiencs
WCIIOJIb30BAaHUSI PA3JIMYHBIX BEIIECTB

MertanpeaMeTHbIe

Ilo3naBaTeabHble YY /I

Yuenux Hayywumcs.

-COCTaBJIATh pedepar 1o onpeacieHHon Gopme;

-~OCYIICCTBIISITH KOCBCHHOC Pa3ACIIMTCIbHOC JOKA3aTCIbCTBO.
Yyenux noOY4uUn 603MONHCHOCNTb HAYUUNMBCA!

-CaMOCTOATCIIBHO ITPOBOAUTH UCCIICAOBAHUEC HAa OCHOBC ITPUMCHCHUA MCTO/I0B Ha6J'IIOI[eHI/I$I
H SKCIICPUMCHTA,

-BBIJIBUTATh TUMOTE3bI O CBA3AX U 3aKOHOMEPHOCTAX COOBITUMH, MPOLIECCOB, 0OBEKTOB;
-OpraHK30BbIBaTh UCCIEA0BAHNE C LIENIBIO TPOBEPKU TUIIOTES;

-J1eJ1aTh YMO3aKIIOueHHs! (MHIYKTUBHOE U 10 aHAJIOTHH) ¥ BBIBOJIBI HA OCHOBE apryMEHTAIH
Kovmmynukatusubie YY |

Yuenux nayyumcs:
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-OpraHu30BbIBaTh y4eOHOE B3aUMOJCHCTBUE B Irpymme (pacrpeaeisarTh poJid, JTOTOBApUBATHCS
JPYT C IPYroM U T. 11.);

-B JIMAJIOTE C YYUTEJIIEM YYHUTHCS BBIPA0OATHIBATH KPUTEPUU OIICHKH U OMPEACISATh CTEICHBb
YCIIENTHOCTH BBITIOJIHEHUSI CBOCH pabOThI U pabOTHI BCEX, MCXOJS M3 UMEIONIUXCS KPUTEPUEB,
OTCTauBaTh CBOIO TOUKY 3PEHUS, apryMEHTHUPYS €€;

Yuenux nonyuum 603modcHOCMb HAYUUMBCA:

-TIOJITBEPXKJATh apryMeHThl (haKTaMH; KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHIO; CIYIIATh
JIPYTUX, MBITAThCA MPUHUMATH JIPYT'YI0 TOUKY 3pEHHUS, ObITh TOTOBBIM M3MEHUTHb CBOIO TOYKY
3peHuUs;

PeryasituBubie YY /I

Yuenux nayuumca:

-IIPeIBUIETH (MMPOTHO3UPOBATH) MOCIEACTBUS KOJUICKTUBHBIX PEIICHH;

-TIOHUMAaTh IPUUMHBI CBOETO HEyCIeXa U HaXOUTh CIIOCOOBI BBIXOA U3 ITOW CUTYAIIHH;

Yuenux nonyuum 603modicHocms HAyUUmovcs:

-COBEPILIEHCTBOBATh KPUTEPUH OIIEHKH U MOJIH30BATHCSI UMH B XOJI€ OLIEHKU U CAMOOIICHKH;
JIMYHOCTHBIE

Yuenux nayuumca:

-3HaTh W TIOHUMATh: JOCTIDKCHHSI B OOJIACTH XMMHUHU W KYJIbTypHBIC TpaauluH (B YaCTHOCTH,
HaydHbIE TPATUIIMK) CBOEH CTpaHbl, OOMEMHUPOBBIC JOCTIDKCHHsI B OO0JaCTH XHMUH;
WCTIBITHIBATh: YYBCTBO TOPJIOCTH 32 POCCUUCKYI0O XUMHUYECKYIO HAYKY M YBaKEHHUE K UCTOPHH €€
Pa3BUTHS, YBaXKCHUE U IPUHATHE JOCTHIKEHUN XUMUU B MUPE;

-TIPU3HABATh: [IEHHOCTH 3/I0POBBS (CBOETO M JPYTHX JIFO/ICH); HEOOXOIMMOCTh CaMOBBIPAKEHUS,
camopeanu3aliu, COIUaIbHOrO MPU3HAHUS;

Yuenux nonyuum 6o3zmooicnocms HAyuumovcs:

-0CO3HABaTh: TOTOBHOCTh (MJIM HETOTOBHOCTH) K CAMOCTOSITENIHBIM MOCTYIKaM M JE€WCTBUSM,
OTBETCTBEHHOCTh 33 MX PE3yJbTaTbl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBITO BBIpAXaTh U
OTCTauBaTh CBOIO MO3HUIMIO U KPUTUYHO OTHOCUTBCS K CBOUM ITOCTYITKAM;

0000IICHHBINA, YCTOWYWBBIH W W30MpaTENbHBIA TO3HABATEIbHBIN HWHTEPEC, WHUIIUATUBY |
M0003HATENILHOCTh B M3YyYEHHMM MHpa BEIIECTB M PEAKIHil; IeNeyCTPEMICHHOCTh H
HACTOMYMBOCTH B JJOCTHKEHHUH IIeJIel, TOTOBHOCTh K IIPEOJIOJICHUIO TPYAHOCTEH; yOeKIEHHOCTD
B BO3MOXXHOCTHU TO3HAHUS MPUPOJIbI, HEOOXOAUMOCTH Pa3yMHOTO HCIOIb30BaHUS JOCTHKEHUMN
HAyKH U TEXHOJIOTUH JIJIs1 pa3BUTHS 00ILIECTBa;

YMETh: YCTaHABIIMBATh CBSI3b MEXKIY LIEJIbI0 W3YyYEHUsS XUMHHU U TE€M, JUIsI 4Ero OHa
ocyIecTBisieTcsl (MOTUBAMHU); BBITIOJIHATH KOPPUTHPYIOIIYIO CAMOOIICHKY, 3aKIIOYAIOIIYIOCs B
KOHTpOJIE 3a TMpOLIECCOM M3y4eHUS] XHMHUU M BHECEHHMM HEOOXOIUMBIX KOPPEKTUBOB,
COOTBETCTBYIOIIMX 3TallaM M CIOoco0aM M3yueHUsl Kypca XMMHH; BBIIOJIHATH PETPOCIIEKTUBHYIO
CaMOOIICHKY, 3aK/IIOYAIOIIYIOCS B OLEHKE Ipoliecca M pe3ysbTara M3Y4eHHUs Kypca XUMHUHU
OCHOBHOM HIKOJIbI, OJBEJCHUN UTONOB HAa OCHOBE COOTHECEHMs LIeJICH M Pe3yJbTaToOB; BECTU
IUaJoOr Ha OCHOBE pAaBHOIPABHBIX OTHOUIEHWH W B3aUMHOTO YBA)XKEHMS; BBIICIAThH
HPABCTBEHHBIN aCMEKT MOBEACHUS U COOTHOCUTH MOCTYNKHU (CBOU M JPYTUX JIIOJEH) U COOBITUS
C IPUHATBIMHU 3TUYECKUMHU HOPMaMH.

Paznen: «MeTaJJbl M HX COeIMHEHHUA».

IMpeamerHsbie

YHeHuK Hay4umcs:

-MCIIOJIb30BaTh IPU XapaKTEPUCTUKE METAJUIOB U UX COCAUHEHUN NOHATHUS: «METAJUIBD», «PST
aKTUBHOCTH METAJIJIOBY, «IEJIOUYHBIC METAJJIBI», «IISIOYHO3EMEIbHBIE METAJIJIBIY, «KECTKOCTh
BOJIbI», «BPEMEHHAS )KECTKOCTh BOJBI», «IIOCTOSTHHAS KECTKOCTh BOABI», «00IIast )KECTKOCTh
BOJIBI»;

-J1aBaTh XapaKTePUCTUKY XUMHUECKUX JIEMEHTOB-METAJUIOB (IETIOYHBIX METAJIOB, MarHus,
KaJIbLIMsI, IFOMUHUS, JKeJle3a) 10 UX MOJI0KeHUIo B [leproauyeckoit cucteMe XuMUYeCKUX
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aneMeHToB J[. 1. MeHneneeBa (XuMHU4YECKUI 3HaK, HOPSAKOBBIM HOMED, IEPUOJ, TPYIIIIA,
MOArpYyIIa, OTHOCUTENbHAS aTOMHAsl Macca, CTPOEHUE aToMa (3apsij Apa, YUCIIO IPOTOHOB U
HEHTPOHOB B sAJpe, 00IIee YNCIIO FNEKTPOHOB, PACIPEaeTICHIE HIEKTPOHOB 0 3JIEKTPOHHBIM
CIJIOSIM), TIPOCTOE BEIIECTBO, (hOpMyIa, Ha3BaHHE U THII BBICIIETO OKCHJIA U THIIPOKCUIA);
-Ha3bIBaTh COCIMHEHUS METAJUIOB U COCTABIIATH UX (POPMYIIBI 110 HA3BAHUIO;
-XapaKTepU30BaTh CTPOEHHUE, 001IMEe PU3NUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELLIECTB-
METaJJIOB;

-00BSACHATH 3aBHCUMOCTb CBOWCTB (MJIM IIPECKAa3bIBATh CBOMCTBA) XUMUYECKUX AIIEMEHTOB-
METaJJIOB (pajinyc, METANINYECKHE CBOWCTBA AIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX MU COCAMHEHHUH (KMCIOTHO-OCHOBHBIE CBOMCTBA BBHICIIUX
OKCHUJIOB U TUJPOKCUJIOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT MOJIOKEHUSI B
[Tepnoanueckoii cucreme xumuueckux ieMeHToB J[. . Menneneesa;

-OIKCHIBaTh 00IIMEe XUMUYECKUE CBOMCTBA METAJJIOB C MIOMOIIBIO €CTECTBEHHOIO (PYCCKOTO
WM POJIHOTO) S3bIKA U S3bIKAa XUMMUH;

-COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHUS PEAKIIUM, XapaKTepU3yIOLUX XUMUYECKHE CBONCTBA
METaJJIOB ¥ UX COEMHEHUM, a TAK)KE AIEKTPOHHbIE YPABHEHUSI MPOIIECCOB OKUCIICHUS -
BOCCTaHOBJICHUS; YPAaBHEHUS AJIEKTPOJIUTHUECKON IUCCOIMAIINH; MOJIEKYIISIPHBIE, TTOJIHbIE U
COKpAIlleHHbIE HOHHBIE YPAaBHEHUS PEaKIUi C y4acTUEM DJIEKTPOJIUTOB;

-yCTaHaBJIMBATh IPUYUHHO-CIIEJICTBEHHBIE CBS3U MEXKAY CTPOCHHEM aTOMa, XUMHYECKOMN
CBSI3b10, TUTIOM KPHCTAJUIMYECKOH PEIIeTKH METAJIOB U UX COSAMHEHUN, UX 00IUMU
(bu3MYECKUMU U XUMUYECKIMU CBOWCTBAMU; OMIMCHIBATh XUMHUYECKUE CBOMCTBA MIEIOYHBIX U
IeJIOYHO3EMETIbHBIX METAJNIOB, a TAK)KE AIFOMUHMS U Kelle3a U UX COEIMHEHUH C MOMOUIBI0
€CTECTBEHHOT'0 (PyCCKOT'0 MITU POJIHOTO) sI3bIKa U SI3bIKAa XUMMUU;

-BBINOJHATH, HAOMIOATh U OMHUCHIBATh XUMHUUECKUN SKCIIEPUMEHT I10 paclO3HaBaHHUIO
BAKHEHIINX KaTUOHOB METAJIIIOB, THIPOKCH]I- HOHOB;

-3KCIIEPUMEHTAIBHO MCCIIE0BATh CBOIICTBA METAUIOB U UX COECMHEHHIA, pelIaTh
SKCIEPUMEHTAJIbHBIE 3a/1a4t 10 TeMe «MeTabhy;

-OIKCHIBATh XUMUYECKHM SKCIIEPUMEHT € TOMOIIIbIO €CTECTBEHHOT'O (PyCCKOTO MITH POJIHOTO)
SI3bIKA U SI3bIKa XUMUMU;

-IPOBOJIUTH PACUYETHI IO XUMHUYECKUM (hopMyliaM U YpaBHEHHSIM peaklUid, IPOTEKAIOIINX C
y4acTUeM METAJJIOB U UX COCAUHEHUH.

Yuenuk nomyuum 603M04CHOCMb HAYUUMBCA.

-TpaMOTHO 00pamiaThCsi ¢ BEUIECTBAMH B MOBCEAHEBHON KU3HU;

-0CO3HAaBaTh HEOOXOAMMOCTh COOIIO/ICHUS ITPABUII HKOJIOTUYECKU OE30MIaCHOT0 TIOBEICHUS B
OKpY’Karollel IpupoIHOU Cpeie;

-ICIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHTHOCTHU IPU BBITIOJHEHUH
UCCIIEIOBATENIbCKUX MPOEKTOB M0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOTYYEHHUS U PaCTIO3HABAHUS
BEIIECTB;

-pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YsI CPEACTBA YCTHOW U MUChMEHHON
KOMMYHHKAITMH MPU paboTe ¢ TEKCTaMH YUeOHHKA U JOTIOJHUTEIBLHOM TUTEPaTypOid,
CIPaBOYHBIMU TaOIUIIAMU, TPOSBIIATH TOTOBHOCTh K YBKEHUIO HHOM TOYKH 3pEHUS IPU
00CY)XKJICHUH Pe3yJbTaTOB BBINOJIHEHHOHN paOOTHI;

-00bEKTUBHO OIIEHMBATh HH(OPMAIIMIO O BELIECTBAX U XUMUUECKUX MPOLECCAX, KPUTHUECKH
OTHOCHTKCS K IICEBJOHAYYHOH MH(OpMAaIK, HeT0OpOCOBECTHOM pekIaMe, Kacaromeics
WCII0JIb30BAHNUS PA3IMUHBIX BEIIECTB

MeranpeamMerHble

Ilo3HaBaTeabHble YY /I

Yuenux naywumcs:

-paboTaTh O COCTaBICHHOMY IUIaHY, UCTIOJIb3YS HapsAAy C OCHOBHBIMU H JIOTIOJIHUTEIbHBIE
cpezcTBa (CIpaBOYHYIO JIUTEpaTypy, clIoxKHbIe proopsl, cpeactsa UKT);

-C MIOMOILBIO YUUTENsI OTOUPATh JJIS pelIeHus] yueOHbIX 3a71a4 HEOOX0JMMbIE CIIOBAPH,
SHIUKJIONIEINH, CIIPABOYHUKH, JIEKTPOHHBIE IUCKU;
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-COMOCTABJIATh U OTOMPATh HH(POPMAIHIO, TOTYICHHYIO U3 Pa3IMYHBIX UCTOYHUKOB (CIOBAPH,
SHIMKJIOTIEINH, CIIPAaBOYHUKH, 3JIEKTPOHHBIE TUCKH, ceTh VIHTEpHET);

-TIPE/ICTABIATH UHPOPMAIIUIO B BHJIE TAOJIUI, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumenenueM cpencrts UKT;

-0(hOpMIISITH CBOM MBICIIH B YCTHON M MUCHMEHHOM PEYH C yIETOM CBOMX y4€OHBIX U
JKU3HEHHBIX PEUYEBBIX CUTYallUli, B TOM 4HCIIe ¢ npuMeHeHueM cpencts UKT;

-COCTABJIATh PELIEH3UIO HA TEKCT;

-OCYILECTBIIATH JOKA3aTEIbCTBO OT IPOTUBHOTO.

Yuenuk nonyuum 603M0M4CHOCMb HAYYUMbCA.

-IPOBOJIUTh aHAJIN3 CIIOCOOOB PELICHUs 3a/1a4M ¢ TOUKU 3PEHUS UX PallMOHAIBHOCTH U
SKOHOMHUYHOCTH

KommyHukatuBubie YY /|

Yuenux naywumcs:

-pa3BHUBaTh YMEHHE OKA3bIBAaTh IOMOIIb ¥ YMOLMOHAIBHYIO ITOIECPKKY;

-JIEMOHCTPUPOBATH CIOCOOHOCTh K AMIIATHH, YMEHHUE YCTaHABIUBATh JOBEPUTEIIbHBIE
OTHOILEHHUs], B3aUMOIIOHMMaHUE

Yuenuk nonyuum 603M0x4CHOCMb HAYUUMbCA.

- OCO3HAHHO HCIIOJIb30BATh PEUYEBBIE CPEJACTBA B COOTBETCTBUU C 33]1a4€il KOMMYHHMKALIUN JUIS
BBIPA)KEHUS CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTE; BIIaZICHUIO YCTHOM U MU CbMEHHO peyblo,
MOHOJIOTUYECKON KOHTEKCTHOM PEUblo;

-(OpPMUPOBAHUIO U PA3BUTUIO KOMIIETEHTHOCTH B 00JIaCTH MCIIOJIb30BaHUsI HH()OPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TexHosorui (ganee MKT- komnerenun)

PeryasituBubie YY /|
Yuenux nayuumca:
-COCTaBJIATH IUIAH M ITOCIIEA0BATCIIFHOCTE ICHCTBHIA,
-BHOCHUTb KOPPEKTUBHI U JOTIOJHEHUS B CIIOCOOBI CBOMX K€ JICHCTBUIL B pe3ysbTaTe
PacXOKIEHUS C ITAJIOHOM PEAIBHOIO JEHCTBHS U €0 MPOLYKTA
Yuenux nonyuum 6o3mooicnocms HAyuUmMovCs:
MpUJIaraTth BOJEBbIE YCUIIUS U NIPEOI0JIEBATh TPYAHOCTH U MPENSATCTBUS HA ITYTH JT0CTHKEHUS
meJeH;
-OCYILECTBISATh KOMMYHUKAaTUBHYIO pedIeKCHI0 KaK 0CO3HAHNE OCHOBAHUMN COOCTBEHHBIX
JIEUCTBUM U ICUCTBUIA MapTHEPA
JIn4HOCTHBIE
Yuenux nayuumca:
-3HATh U MIOHUMAaTh: IOCTHXKEHUS B 00JIACTU XUMUHU U KYJIbTypHbIE TPAIUIUHU (B YACTHOCTH,
Hay4YHbIE TPAJUIMN) CBOEH CTPaHbI; OOIIEMUPOBBIE TOCTIKEHUS B 00J1aCTH XUMUH;
HCIBITHIBaTh: YyBCTBO FOPJIOCTH 32 POCCUMCKYIO XUMHUECKYIO HAYKY U YBaXKE€HUE K HCTOPUU €€
Pa3BUTHS; YBAXKEHUE U IPUHATHE JOCTUKEHUN XUMHUHU B MUPE; YBAKECHHUE K OKPYKAIOLIUM
(ydqamumcs, y9uTensiM, pOJUTeNsM U JIp.) — YMETb CIIYIIaTh U CIbIIIATh MapTHepa, MIPU3HABATh
MPaBO KaKJOTO Ha COOCTBEHHOE MHEHUE, IPUHUMATD PEILICHUS C YIeTOM MO3UIINI BCcex
YYaCTHHKOB; YyBCTBO MPEKPACHOIO U 3CTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM
BEILIECTB U MX MPEBPAILCHHI; CAMOYBaXXEHUE U SMOIIMOHAIIBHO -[I0JIOKUTEIBHOE OTHOIIEHUE K
ceOe;
0000111eHHBIN, YCTONYMBBIN U M30MpaTeIbHbIN M03HABATENbHBIN HHTEpEC, MHUIIUATUBY U
TM0003HATENFHOCT B U3YUYE€HUH MUpPa BEIIECTB U PEaKIMii; [1eNIeyCTPEMICHHOCTb U
HACTOMYMBOCTb B JOCTHXEHMH IieJieil, TOTOBHOCTb K ITPEO0JI0JIEHUIO TPYAHOCTEN; yOSKIEHHOCTh
B BO3MO>KHOCTH MO3HAHMS IPUPO/IbI, HEOOXOAUMOCTH Pa3yMHOTO MCIIOJIBb30BaHUS JJOCTHKEHHH
HAyKH W TEXHOJIOTHUH JJIs pa3BUTHsI 00II[eCTBA
Yuenux nonyuum 603MOMCHOCMb HAYUUMBCA:

-yCTaHaBJIUBATh CBSI3b MEXKAY LEIbIO U3YyUEHUSI XUMUU U TEM, JJIs Yero oHa

OCYIICCTBIIAACTCA (MOTI/IBaMI/I); BBIIOJIHATH KOPPUTUPYIOITYIO CAMOOILICHKY, 3aKIIIOYAIOIIYIOCA B
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KOHTPOJIE 3a IIPOLIECCOM U3YUEHMSI XUMUU U BHECEHUH HEOOXOIUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIUX 3TalaM U croco0am M3y4eHUs! Kypca XMMUU; BBITIOJIHATH PETPOCIIEKTUBHYIO
CaMOOLIEHKY, 3aKJIIOYAIOLIYIOCS B OLICHKE IIPOLIECCa U PE3YNIbTaTa U3YUYEHUs KypCca XMMHUH
OCHOBHOM IIIKOJIBL, TOJBEICHUU UTOTOB HA OCHOBE COOTHECEHUS LIEJIEU U Pe3yJIbTATOB; BECTU
JUAJIOT HA OCHOBE PABHOIIPABHBIX OTHOLIECHUH U B3aUMHOTO YBAKCHUS; BBIACIIATD
HPaBCTBEHHBIN aCHEKT MOBEIECHUS U COOTHOCUTDH IMOCTYIKU (CBOM U JPYTUX JIIO/IEH) U COOBITUS
C MPUHATBIMH STUYECKUMHU HOPMaMHU.

Pa3nein: «XuMHus M OKPYKaOIIAs cpeaa».

IMpenmerHbIe

Vuenux nayuumcs:

- WCIOJB30BaTh MPUOOPETEHHBIC 3HAHWS W YMEHUS B MPAKTUYCCKOW JCSITEILHOCTH U
MTOBCETHEBHOM JKH3HU: JIJIS1 OOBSICHEHUS OT/ICIBHBIX (DAKTOB U IPUPOJIHBIX SBJICHUH;

JUTS. KPUTHIECKOM OTICHKU MH(OPMAIIHH O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY.

Yuenux nomyuum 603mM0x4cHOCMb HAYUUMBCA.

- XapaKTepu30BaTh OCHOBHBIE METOJBl TIO3HAHHUS XHUMHUYECKUX OOBEKTOB: HaOIIOJCHUE,
U3MEPEHHE, SKCTIEPUMEHT, MOJICTUPOBAHHUE;

- HCIIOJIb30BAaTh TPHOOPETEHHBIC KITFOYEBBIC KOMIICTCHIIMM JIJIS BBITIOJIHEHUS IPOCKTOB W
y4eOHO-HCCIEA0BATEILCKUX pa0OT MO U3yYEHUIO CBOMCTB, CITOCOOOB TOJTYYCHHS U PACTIO3HAHUS
BEIIIECTB;

MeranpeamMeTHble

ITo3naBaTtenbublie YY /1

Yuenux nayuumcs:

-U3BJIEKaTh HEOOXOAUMYIO HH(OPMALIMIO U3 MPOCTYIIAaHHBIX TEKCTOB PA3IMUHbIX KAHPOB;
-BBIACTATH U (POPMYIUPOBATH TPOOIEMY

Yuenuk nomyuum 603M0x4CHOCMb HAYUUMBCA.

- OMpeneNsaTh UICTOYHUKH XUMUYECKOH MH(GOpMaIuy, MPeACTaBIsATh CIIUCOK MH(POPMALIMOHHBIX
pecypcoB, B TOM 4YHCI€ W HAa MHOCTPAHHOM $3bIKE, TOTOBUTh MH(OPMALMOHHBIA MPOIYKT U
MIPE3EeHTOBATH €T0;

- 00BEKTUBHO OLIEHWBATh MH(QOPMAIIMIO O BEIIECTBAX M XMMHYECKHUX IMPOIEcCcax, KPUTUUECKH
OTHOCHUTCSI K IICEBIOHAy4YHOI nHpOpMaIuu, HeIOOPOCOBECTHON peKIaMe B CPEJCTBaX MaCcCOBOM
nHpopMmaluu;
- CO3/IaBaTh MOJICJIM U CXEMBI JIJIsl pelIeHHs yueOHBIX U MO3HABATEIbHBIX 3a/1a4.

PeryasituBubie YY /I:

Vuenux nayuumcs:
-0CO3HABaTh Ka4eCTBO U YPOBEHb YCBOCHHSI 3HAHMIA;
-BHOCHUTb KOPPEKTUBHI U JOTIOJTHEHUSI B COCTaBJICHHBIE IJIaHbI

Yuenuk nomyuum 603M04CHOCMb HAYUUMBCA.
-IPEBOCXUIIATh U OCO3HABATH KAYECTBO U YPOBEHb YCBOCHHUSI 3HAHHIA

Kommynukarusubie YY /I

Vuenux nayuumcs:
a/IeKBaTHO HCII0JIb30BaTh PEUEBbIE CPEACTBA ISl TUCKYCCHH M apTyMEHTAIlUU CBOEH MO3ULINU
Yuenux nomyuum 603M04CHOCMb HAYUUMBCA.
-0OOMEHMBAThCS 3HAHUAMU C YJICHAMH TPYNNbl A7 TPUHATHS SPGEKTUBHBIX COBMECTHBIX
pElIeHU; aIeKBaTHO MCIIOJIb30BaTh PEUEBhIE CPEICTBA IS AUCKYCCHU M apryMEHTAIlMH CBOEH
MO3UIUU

JIMYHOCTHBIE

Yuenux naywyumcs:
-opMUpPOBaTH MOTHBAIIMIO K 00YUEHHIO, CTPEMIICHUE K YCIIEXY

BBIPKEHHOW YCTONYMBON y4eOHO-TI03HABATEIHHON MOTUBAIIMU U HHTEPECA K YUCHUIO;

Yuenux nomyuum 603modcHoCmb HAYyUUMbCA
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-TOTOBHOCTH K caM0O00Opa30BaHUIO i CAMOBOCIIUTAHUIO;
-aJeKBAaTHOM MMO3UTUBHOM CAMOOILICHKU U SI-KOHIIEIIIHH.

Pasnen: «OO0o00mIieHHe 3HAHMH 10 XMMHHM 32 KYPC OCHOBHOH IIKOJIBI.
IHoaroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3Kk3amMeny (OI'J)».

IMpeamerHbIe

Yuenuk mayuumcs:

-BBITIOJIHSITh TECTOBBIE 33/IaHUsI HA 3aKPEIJICHUE U IIOBTOPEHUE U3YYEHHOTO MaTepHaia
Yuenuk nonyuum 6o3moorcnocms Hayuumscs:

-TI0JIb30BAThCSl CXEMaMH U OTIOPHBIMH KOHCIIEKTaMH TI0 TEME
MeTanpeamMeTHble

ITo3naBaTtenbublie YY /I

Yuenuk mayuumcs:

-U3BJIEKaTh HEOOXOIMMYIO0 HH(POPMAIIMIO U3 MPOCITYIIAHHBIX TEKCTOB Pa3IMYHbBIX KAHPOB;
-BBIACTIATH U POPMYTUPOBATH TPOOIEMY

Yuenuk nonyuum 6o3moorcnocms Hayuumscs:

PeryasituBubie YY/I:

Yuenuk mayuumcs:
-0CO3HaBaTh KaUY€CTBO U YPOBEHb YCBOCHUS 3HAHUIA;
-BHOCHUTBH KOPPEKTHUBHI U IOTIOJTHEHHS B COCTABJICHHBIC TIJIAHBI

Yuenuk nonyuum 6o3moorcHocms Hayuumscs:
-TIPEIBOCXUIIATh M OCO3HABATh KAYECTBO M YPOBEHb YCBOCHUS 3HAHUM
KommynukatuBHbie YY1

Yuenuk mayuumcs:
aJICKBaTHO MCMOJIb30BATh PEUEBBIE CPEICTBA ISl AUCKYCCHHU U apryMEHTAllUh CBOEH MO3UIUN
Yuenuk nonyuum 603mMoxcHOCMb HAYYUMBCAL:
-0OMEHHMBATHCS 3HAHUSAMU C WICHAMH TPYIIBI 7151 TPUHATHS 3()PEKTUBHBIX COBMECTHBIX

pelIeHU; aleKBaTHO HCII0JIb30BATh PEUEBbIE CPEACTBA ISl TUCKYCCUU U apTyMEHTAIlMU CBOEH
MO3UIIUU

JIMYHOCTHDBIE

YVuenux nayuumcs:

-(opMupoBaTh MOTHBAITUIO K 00YUEHUIO, CTPEMJICHUE K YCTIEXY

BBIPAKEHHOM YCTOMYMBOM y4eOHO-TT0O3HABATEIIBHON MOTHBAIIUU U MHTEPECA K YUECHUIO;
Yuenux nonyuum 603modcHocms HAyUUmMbCsi:

-TOTOBHOCTH K CaMOOOPa30BaHUIO M CAMOBOCIIUTAHHUIO;

-aJIeKBaTHOM MO3UTHUBHOMN CaMOOIIEHKH U S-KOHIIEIIIH .

Dopmbl U 6UOBL KOHMPOJALHO-OUCHOUHBIX RPOUEOVD

B 8-9 kitacce npemycMOTpeH BXOTHOM, TEKYIIUI U UTOTOBBI KOHTPOJIb (IIPOMEKYTOYHAS
aTTeCTaIus).

KonnyecTBO NpakTHUECKUX M KOHTPOJIBHBIX pabOT COOTBETCTBYIOT PEKOMEHAALUSAM
IPOrpaMMBI:

8 Kiacc 9 kiacc
ITpakTyeckue paboThl 7 7
KoHTpospHbIE pabOThI 4 4
KonTposnpeHble paboThl MO TEKCTY | 2 3
aJIMUHUCTPAIIHH.
HTorosast KoHTpoJbHAs paboTa 1
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HpOMe)KyTO'lHaﬂ aTTeCcTalus NPpOBOAUTCH

8 kacc B BH/JIE UTOIOBOM KOHTPOJIBHOM pabOThl, ydyeTa TEKYLIEro KOHTPOJIS
¢ ukcanueil pe3ynbraTa B BUJIE TOJI0BOH OTMETKH IO MPEIMETY.

9 kmace 0€3 aTTeCTallMOHHBIX UCIIBITAHUN HA OCHOBE TEKYILIEro KOHTPOJIS
¢ ¢ukcanueil pe3ynpraTa B BUJIE TOJI0BOW OTMETKH IO MPEIMETY

KOHTpOJII)HO-OHeHO‘-IHLIC mnmpoucaypsl MmpoBOAATCA B COOTBCTCTBHU C KaJICHAAPHO-
TEMAaTUYCCKHUM INIAHUPOBAHUECM.

COAEPKXAHHUE YYEBHOI'O ITPEAMETA, KYPCA

8 KVIACC

(3 4 6 Heoenro, 6cezo 105 u)

Halla.ﬂbﬂble IMOHATHUA U 3AKOHbI XUMHUH

Tena u BemectBa. CBoMCTBa BellecTB. DTalOHHbIE (PU3MUECKHE CBOMCTBA BellecTB. Marepuaiibl
1 MaTepuasioBefieHue. Poib XUMUM B )KH3HU COBpEMEHHOTO 001mecTBa. OTHOIIEHHE 00IIEeCTBa K
XUMHH: XeMOopHIns U xeMohoOus.

Mertoasl wu3yueHuss xumuu. HaOmogenue. OxcnepumeHT MogenupoBanue. Moaenu
MaTepuaIbHbIC U 3HAKOBHIC WJIH CUMBOJIbHBIC.

I'a3bl. XKuakoctu. TBEpabIe BemecTBa. B3auMHble epexoabl MEXIY arperaTHbIMU COCTOSIHUSMU
BEIIECTBA: BO3TOHKA (cyOnuMmanus) W jAecyOnumarusi, KOHJIEHCAIMsS W HCIapeHHe,
KpUCTAJUTH3alUs ¥ TJIaBJICHHUE.

dusnyeckue apiaeHus. Yucteie BeniecTsa U cMecu. ['oMorenHsie U rereporeHssie cMecu. Cmecu
razoobpasssie, xkuakue W TBEpAbIe. CrocoObl pa3ieneHus CcMecel: TMeperoHka, WIn
TUCTWUIALMSA,  OTCTauBaHWe, (PWIbTpOBAHME, KPUCTAUIM3AIMs WM  BBIIAPUBAHHE.
Xpomatorpadus. [I[puMeHeHne 3TuX croco0oB B TJAOOPATOPHOM MPAKTUKE, HA TIPOMU3BOJICTBE U B
OBITY.

XHUMHYECKHE IIEMEHThI. ATOMBI M MOJICKYJIbI. [IpOoCThIe M CIOKHBIE BelecTBa. AJUTOTPOIHS Ha
npuMepe kuciopoaa. OCHOBHBIE IMOJIOKEHUSI aTOMHO-MOJICKY I pHOTO yueHus. Monsl. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS.

3Haku (CMMBOJIBI) XUMHUYECKUX AIeMEHTOB. MH(opmalus, KOTOpYIO HECYT 3HAKW XUMUUYECKHX
AJIEMEHTOB. DTHMOJIOTHS Ha3BaHUH HEKOTOPBIX XHUMHUYECKUX dseMeHToB. [lepuoawdeckas
Tabnuia xumMueckux 3meMeHToB JI. M. MenaeneeBa: KOpOTKOIIEPUOIHBIN U JTTMHHOTICPHUOJHBIH
BapuaHThl. [lepuonsl u rpynnbl. ['maBHas u moOouyHas MOArPYNIbIL, Wil A- W B-rpynmbl.
OrtHocHTeNbHAs aTOMHAas Macca.

Xumuyeckue (opmynbl. Munexcsl u koddduumentsl. OTHOCUTENbHAS MOJEKYISpHAs Macca.
MaccoBasi 7071 XHMHUYECKOTO J3JeMeHTa B coeAuHeHuu. MHdopmamus, KOTOPYO HECyT
XUMHYECKHEe (POPMYIIBI.

BanentHocts. CtpykTypHBbIe (HOpPMYITBl. XUMUYECKHE AJIEMEHTHI C IOCTOSTHHOM U TepeMEeHHOU
BaJICHTHOCTHIO0. BBIBO (opMynbl coenvHeHus MO BalieHTHOCTU. OmpeeneHue BaJeHTHOCTH
XMMHYECKOTO »dleMeHTa 1o ¢opmyrne BemectBa. (CocTaBlieHWe Ha3BaHUN COEAMHEHUH,
COCTOSIIIIUX K3 JBYX XMMHUYECKUX 3JIEMEHTOB, 10 BAJIEHTHOCTU. 3AaKOH MOCTOSIHCTBA COCTaBa
BEIIECTB.

XUMHUYEeCKUEe peakiuu. PeareHTbl W NpoAyKThl peakuuu. [Ipu3HaKu XUMHYECKUX pPEaKIUH.
VYcnoBus uMX TMpoTeKaHUsT M MpeKpaileHus. Peakuuu ropeHus. DK30TEPMHUECKHE U
SHIOTEPMHUUYECKHUE PEAKIUU.
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3aKkOH COXpAaHEHHsS MacChl BEIIECTB. XUMHUYEcCKHE ypaBHEHHMsS. COCTaBJIEHHE XUMHUYECKHX
ypaBHeHuid. THpopMaLus, KOTOPYIO HECET XUMHUECKOE ypaBHEHHE.

Knaccugukanuss XMMUYECKUX pEaKUil 10 COCTaBy M YUCIYy PEareéHTOB U MPOAYKTOB. THIIBI
XUMUYECKUX peakiuil. Peakunum coeauHeHUWs, pa3jioXeHus, 3aMelleHus u OoOMeHa.
KaranusaTtops! u kaTanus.

JdeMoHcTpanuu

*  Kosneknus marepuanoB U U3AEIUN U3 HUX.

* Mopenu, ucrosb3yeMble Ha ypoKax (pU3HuKH, OHOIOTUN U TeoTpaduH.

* OOBEMHBIE U IIAPOCTEPKHEBBIE MOJIEIN HEKOTOPBIX XUMUYECKUX BELIECTB.

* Mojenu KpucTamIn4eckux pemeToK.

* CoOupanue npudopa JuIst MOTYICHHUS Ta3a U MPOBEPKA €r0 TepPMETHIHOCTH.

* Bosroska cyxoro jibJa, MojJa uin HadTaauHa.

* ArperarHble COCTOSIHUS BOJbI.

* PazneneHue AByX HECMEIIMBAIOLINXCS KUIKOCTEN C OMOIIBIO JIETUTEILHON BOPOHKHU.

*  JIuCTHILIATOP | €ro padoTa.

* VYcraHoBKa JUisl QUIBTPOBAaHUA U €€ paboTa.

* VYcraHOBKa JUIsl BhIIapUBaHUs U €€ paboTa.

» Komneknust ObITOBBIX TPHOOPOB IS (GUIBTPOBAHUS BO3TyXa.

* Paznenenue kpacdmero BemecTBa (aomactepa ¢ MOMOIIbIO MeToAa  OyMa)KHOM
xpoMarorpadum.

* Moaenu aJuUTIOTPOITHBIX MOTU(DUKAIIUN YIIepo/a U CephI.

* Ilonmydyenue o30Ha.

« Tloprperst 1. SI. Bepuenuyca u JI. YI. Menseneesa.

* KopoTkonepuoAHslii W AJMHHONEPUOJHBIA BapHaHThl mnepuoanyeckor cucremsl [l H.
Meunneneesa.

* KoHcTpyHnpoBaHHe MIapOCTEPKHEBBIX MOJIETIEH MOJIEKYII.

* Annapar Kunna.

* Pasnoxxenue 6uxpomaTta aMMOHUSI.

* ['opeHune cepbl  MArHUEBOM JICHTHI.

* [Toptpetsr M. B. JlIomonocoBa u A. JI. JlaByasne.

* OnbIThl, WITIOCTPUPYIOLIME 3AKOH COXPAHEHHUS! MACChl BEIIECTB.

* ['openue gocdopa, pactBopeHne MpoayKTa rOpeHHs B BOJIE U UCCIIEI0BAHUE TIOTYYEHHOTO
pacTBOpa JIAKMYCOM.

* BzaumonelicTBHE CONSHON KUCIOTHI C IIUHKOM.

* [Tonyuenue runpoxcuaa meau(Il) u ero pasznoskenue npu HarpeBaHUU.

JlaGopaTopHble ONBITHI

* O3HaKOMJICHHE C KOJUIEKIHEH 1abopaTopHOil MOCYIbI.

* [IpoBepka repMeTUYHOCTH TpUOOpa IS TOTYICHHS Ta30B.

* O3HaKOMJICHHE C MUHEpaJlaMU, 00Pa3yIOLUIUMU TPAHHUT.

* [IpuroToBiieHHE reTEPOreHHON CMECH TOPOIIKOB CEPHI C HKEJIE30M U UX pa3/ieliCHuE.

* BzaumoeiicTBre pacTBOPOB XJIOPUJIOB U MOJUIOB KaJIUs C PaCTBOPOM HUTpaTa cepedpa.

* [Tonyuenue runpoxcuaa meau(Il) u ero B3aumoaelicTBre ¢ CEPHOI KUCIOTOM.

* BzaumopaelicTBue pacTBopa co/ibl ¢ KUCIOTOM.

* [IpoBepka 3ak0Ha COXpaHEHMsI MAcChl BELLIECTB HA IPUMEPE B3aUMOJEHCTBHSI LIENOYH C
KHUCJIOTOM.

* [IpoBepka 3ak0Ha COXpaHEHMsI MACChl BEILIECTB HA IPUMEPE B3aMMOIEHCTBHS IENOYH C COJIBIO
xeneza(Ill).

* PaznosxeHue nepokcuia BOJOpoa ¢ moMolbio okcuaa mapradna (IV). 11. 3amemenue
HKEJIE30M MEIM B METHOM KYIIOpPOCE.

IIpakTnuyeckne padoTsl

1. TIpaBmiia TeXHUKM OE30MACHOCTH M HEKOTOpbIE BHJBI pabOT B XMMHUYECKOH jaboparopuu
(kabuHeTe XUMHUN).

27



2. HaGnronenue 3a ropsiei CBE4OH.
3. Ananu3 no4Bbl (aHAIOT PabOThl «OYHCTKA TOBAPEHHOM COJINY).

Baskneiiiue npeacraBuTe/IM HeOPraHuyecknx semects. KosmyecTBeHHbIe OTHOLICHUS B

XUMHH

CocraB Bozayxa. [Tonsarue 06 00bEMHOMN 101€ () KOMIIOHEHTA MPUPOJHON ra30BOM CMECH —
Bo31yxa. Pacu€r 00bpEéMa KOMIIOHEHTA Ta30BOi CMECH 10 €ro 00BEMHOM J10J1e U HA0O0POT.
Kucnopon. Ozon. Ilomydenue xucmopoga. CobOupanue u pacrno3HaBaHHE KHUCIOPOJA.
XUMHYECKHE CBOWCTBA KUCIOPOJa: B3aUMOJICHCTBUE C METAJJIaMH, HEMETAJIJIaMU U CJIOKHBIMU
BeuecTBamu. [Ipumenenue kuciopoaa. Kpyropopor kuciaoposa B Ipupo/ie.
Oxcunpl. O6pazoBaHye Ha3BaHUI OKCUAOB 10 UX popmynam. CocraBienne GopMyll OKCHIOB TI0
ux Ha3BaHusAM. [IpencraBureny OKCUAOB: BOJIA U YTJIEKUCIIBIN Ta3, HEraméHasi U3BECTb.
Bonopon B mpupone. ®dusznueckue M XMMHUYECKHE CBOMCTBA BOJOpOJA, €ro MOJIydYeHUE U
MIPUMEHEHHE.
Kucnotel, ux coctaB u ux kinaccudukamnus. Uuaukaropel. Tabmuna pactBopumoctu. CepHast 1
COJIsSIHasl KUCJIOThI, UX CBOMCTBA U PUMEHEHHE.
Conu, ux coctaB u Ha3BaHus. PacTBopumocTh coneil B Boje. [IpeacraBurenu cosei: Xmopup
HaTpusl, KapOOHaT HaTpus, pocdar KaabLusl.
[Tocrostnnas ABoraapo. KosmuectBo BemectBa. Moiib. MosisipHast macca. KpatHble enuHUIBI
U3MEpEeHusi KOJIMYEeCTBAa BEIIeCTBA — MWUIMMOJb M KWJIOMOJb, MHWUIMMOJSpHAs U
KUJIOMOJISIPHAs MacChl BEILIECTBA.
Pacuérel ¢ wucCHoOIB30BaHUMEM TIOHATUH «KOJMYECTBO BEIIECTBA», «MOJIIpHAs Maccay,
«MOCTOSTHHAsI ABOTaZpo».
3akoH ABoraapo. MosipHblil 00bEM Ta3000pa3HbIX BemecTB. OTHOCUTENbHAS MJIOTHOCTh raza
0 Ipyromy rasy.
KpaTHble equHUIBI U3MEPEHNUS — MUJUTUMOJIPHBIA U KHUJIOMOJIIPHBIA 00BEMBI Ta3000pa3HbIX
BEIIECTB.
Pacuérbl ¢ ncnonb30BaHNEM MOHATUH «KOJMYECTBO BEIIECTBA», «MOJIIPHAs Maccay, «MOJISPHBIN
00BEM razoBy, «4UciI0 ABOTaIPO».
I'uppocdepa. Kpyrosopor Boabl B mpupoae. Pu3HMYECKHEe W XMMHUYECKHE CBOMCTBA BOJIBI:
B3aUMO/ICHCTBUE C OKCUIAMH.
OcHoBanusl, ux coctaB. PacTBopumMocTs OCHOBaHUil B BoJie. MI3MeHeHne OKpacKu UHAUKATOPOB B
uiesioyHo cpeze. [IpeacraBureny menoveii: ruAPOKCUAbI HATPUS, KaIHsI U KalbIuUs.
PacTBopuTens u pactBopénHoe BemiecTBO. PactBopel. PacTBopenue. ['mapatel. MaccoBas 1o
pacTBop&HHOro BemecTBa. Pacy€rol, cBsi3aHHBIE ¢ UCHOJIB30BAHUEM IOHSATHUS «MaccoBasi JOJIs
PacTBOPEHHOTO BEILIECTBAY.
JdemoHcTpauuu
* OnpezenieHre coAepKaHus KUCIOPOa B BO3IyXe.
* [Tonydenue kucaopoaa pa3nokKeHHEeM MepMaHraHaTa Kalusl U IepoKCHIa BOAOPO/Ia.
» CoOupaHue METOIOM BBITECHEHHS BO3/1yXa U BOJIBI.
* Pacnio3HaBanue kucnoposa.
* ['openue maruus, xxenesa, yris, cepsl 1 ocdopa B KUCIOPO/IE.
* Konnexmus okcumos.
* [lonryuenue, cobupanue U pacro3HaBaHHe BOJIOPOJIA.
* ['openue Bogopoaa.
* BzaumopeiictBue Bogopoaa ¢ okcuaoM meau(Il).
* Konnexius MUHEpanbHbIX KHCIIOT.
* [IpaBusio pa3daBieHHs cepoil KUCIOTHI.
*» Konnexnus coneil.
* Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAHUH U coyieil B BOJIE.
* HekoTopblie MeTasuibl, HEMETaUIbl U COEIUHEHUS C KOJMYECTBOM BEIIECTBA, PABHBIM | MOJIb.
* Mojienb MoJIsipHOTO 00BEMa ra3000pa3HbIX BEIIECTB.
* Konnekmus ocHoBaHMiA.
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JlabopaTopHbIe ONbITHI

* [IoMyTHEHHE N3BECTKOBOM BOJIbI TP MPOIYCKAHUU YIIJIEKUCIIOTO rasa.

* [TosryueHnue BOIOPO1a B3aMMOAEHCTBUEM LIMHKA C COJISTHOW KMCIIOTOM.

* Pacrio3HaBaHue KMCIIOT € IOMOIIBIO MHIMKATOPOB.

* MI3MeHeHre OKpacKu MHAUKATOPOB B IIEJIOUHON cpelie.

* O3HaKOMJIEHHME C MpenaparaMy JIOMallHEd WM IIKOJIBHON anTedyKH: PacTBOpaMM MEPOKCUAA
BOJIOPO/JIa, CIIUPTOBOM HACTOMKHU MO/1a, aMMHUAaKa.

IIpakTnuyeckune padoTol

4. Ilomyuenue, cobrpanue U pacrio3HaBaHUE KUCIOPO/Ia.

5. Ilonyyenue, cobupanue 1 pacro3HaBaHUE BOJAOPOIA.

6. [IpuroToBneHue pacTBopa ¢ 3alaHHO MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA.

OcHOBHBIE KJIACCHI HEOPTAHMYECKUX COeTUHEeHUH
O06006mmenne cpeneHui 00 OKCHAAX, UX KIAacCHU(PHUKAIMU, Ha3BaHUSIX M cBoilcTBax. CrocoObl
MOJTy4eHUSI OKCHUJIOB
OcHoBaHusl, WX KiIaccu(pUKalMsi, Ha3BaHUS W CBOWCTBA. B3ammonelcTBHE C KHCIOTaMH,
KHCIIOTHBIMH OKCHJAaMU U coJiiMH. Pa3nokeHne HepacTBOPUMBIX OcHOBaHUU. CrocoObl
MOJTy4E€HHS] OCHOBAHUH.
Kucnotsl, ux knaccupukanuss u HazBaHus. OOImMe XUMHYECKHE CBOWCTBA KHCIOT.
B3anmopeiicTBiue KHUCIOT C MeTaulaMd. DJIEKTPOXHUMUYECKUM pAJl HANpPsSHKEHUA METaslIoB.
BzaumopelicTBre KUCIOT C OKCHJIaMU METaJUIOB. B3aumonelicTBue KHCIOT ¢ OCHOBAaHHUAMH —
peakuus HeWTpanu3anud. B3anmmosencTBre KUciaoT ¢ coysiMu. [lomydenne O€CKUCIOPOIHBIX U
KHCJIOPOJICOACPIKAITUX KUCIIOT.
Conu, ux knaccudukanus u cBoiicTBa. B3anmoencTBre comeit ¢ MeTaiiaMu, 0COOCHHOCTH 3TUX
peakuuii. BzaumoencTBue coieit ¢ Cosamu.
l'enernueckue psapl MeTauia W HemeTaiia. ['eHeThueckass CBA3b MEXKAY KiaccaMH
HEOpPraHUYECKUX BEIIECTB.
JlaGopaTopHble ONBITHI
* BzauMoielicTBUE OKCHIA KAJIbIIHS C BOIOM.
* [ToMmyTHEHHE U3BECTKOBOU BOJBI.
* Peaknusa HeUTpanu3aiuu.
* [Tomyuenue ruapokcuaa meau(ll) u ero B3anMoaeCTBHE C KHCIIOTOM.
* Paznoxxenue runpokcuaa meau(Il) mpu HarpeBanum.
* BzaumoieiicTBrHE KHUCIIOT ¢ METaJIaMH.
* BzaumoieiicTBHE KHUCIIOT C COJISIMH.
e O3HaKOMJIEHHE C KOJUIEKLIUEN COJIEH.
* BzaumopeiictBue cynbdata menu(Il) c sxemezom.
* B3auMoelicTBre coyiei ¢ COISIMU.
* ['eHeTHuecKast CBS3b MEXK]Y KJlaccaMU HEOPraHMYECKUX BEIIECTB HAa MpPUMEpPE COCAUHEHUM
MEJIH.
IIpakTHyeckue padoTbl
7. PemeHue SKCHEpUMEHTANIBHBIX 3adad 10 TeMe «OCHOBHBIE KJIACChl HEOPraHUYEeCKUX
COCIUHEHUI.

Iepuoauyeckuii 3aK0H ¥ NEPUOAMYECKAs] CHCTEMa XUMH4YecKuX djaemenToB /1. U.
Menpeaeea. CtpoeHue aToma
EcTecTBeHHBIE ceMelCTBa XUMHYECKHUX 3JIEMEHTOB: MIEI0YHbIE U MISTOYHO3EMEIbHBIE METAILIBI,
TaJloTeHbl, HHEpPTHBIE (OJaropojHbIe) Tra3bl. AmdpoTepHOCTh. AMQOTEpHBIE OKCUIBI H
ruapokcubl. KommiekcHbie comu.
Otkpeite JI. YI. MeHaeneeBbIM MNEPUOAMYECKOTO 3aKOHA U CO3/aHME MM IEPUOJAMYECKOU
CHCTE€MBI XUMHYECKHUX 3JIEMEHTOB.
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ATOMBI KaK (popMa CyIIECTBOBAHUS XUMHUYECKUX 1eMEHTOB. OCHOBHBIE CBEJCHHUS O CTPOCHUU
aTroMoB. Jloka3zarenbcTBa CIIOKHOCTH cTpoeHus aromoB. OmbiTel Pesepdopna. [Tnanerapuas
MOJEJb CTPOEHUS aTOMA.

CocTaB aTOMHBIX siA€p: NMPOTOHBL, HEUTpPOHBI. OTHOCHUTENBbHAs aTOMHas Macca. B3aumocBssb
MOHATUH «IIPOTOH», KHEUTPOH», «OTHOCUTENIbHASL ATOMHAsI Maccay.

Muxkpomup. InekTpoHbl. CTpOEHUE AIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX 3JIEMEHTOB 1—
20. Ionsartue o 3aBepUIEHHOM JIEKTPOHHOM YPOBHE.

W3oronbl. ®usnueckuilt cmpicn  cuMBOIMKM [lepumonmueckoit cuctembl. CoBpeMeHHas
(bopMynHpOBKa TMEPHOANYECKOTO 3aKOHA. VI3MEHEHHs CBOWCTB AJIEMEHTOB B IEPHOJAAX U
rpymnmnax Kak (PyHKIHS CTPOSHHS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa dJeMEHTa-MeTajula U  JJIeMEHTa-HeMeTajlyla [0 HX [OJIO)KEHHIO B
MIEPUOANYECKON CHCTEME XMMUYECKUX d11eMeHTOB /. M. Menneneena.

JdeMoHcTpanuu

* Paznuunbie popMbl TAOIUI] IEPHOTUIECKON CUCTEMBI.

* MozaenupoBanue nocTpoeHus nepuoandeckon cucremsl /. 1. Menneneesa.

* Mozenu aTOMOB XUMHUYECKUX JIEMEHTOB.

* Mojenu aToMOB 3JIeMEeHTOB 1—3-T0 MeprooB.

JlaGopaTopHble ONBITHI

* [Tonydyenue ampoTepHOro rUPOKCUIA U UCCIIEIOBAaHNE €TO CBOMCTB.

Xumuyeckas cBsizb. OKUCIUTEILHO-BOCCTAHOBUTEIBHbBIEC PEAKIIUN

HNonnas xumudeckasi cBsizb. MoHBI, 00pa30BaHHBIE aTOMaMH METAJUIOB M HeMETaIOB. CXeMbl
00pa3oBaHusi MIOHHOW CBS3M 11 OMHAPHBIX coeMHEeHNN. IOHHBIE KPUCTAJUTMYECKUE PEIIETKH U
(bM3UYEeCKHEe CBOMCTBA BEIIECTB C ATUM THIOM peméTok. [loHsTHe o GopMyabHOU eaMHHIIE
BEIIECTBA.

KoBanenTtHas xumMuueckas CBs3b. OJEKTPOHHBIE M CTPYKTypHbIe ¢opmynbl. [loHsTHE O
BasieHTHOCTH. KoBasieHTHas HemoJisspHash CBs3b. CxeMbl 00pa30BaHMS KOBAJICHTHOW CBS3U IS
OMHApHBIX COeAMHEHU. MOJIEKYIsIpHBIE M aTOMHBIE KPUCTAJUTMYECKUE PEMIETKH U CBOMCTBA
BEIIECTB C 3TUM THUIIOM PEHIETOK.

DIIEKTPOOTPUIIATEIBHOCTD. Psijt anexkrpooTpunarenbHocTi. KoBanieHTHas MOJIIpHAs XUMUYECKas
cBa3b. Jlumonb. CxeMbl 00pa3oBaHUs KOBAJCHTHOM TMOJISIPHOW CBS3M JUIsl  OWHAPHBIX
coeMHEeHU. MOJIEKyJISIpHbIE U aTOMHbBIE KPUCTAIIMYECKUE PEIIETKM U CBOMCTBA BEILECTB C
STUM THUIIOM PEIIETOK.

Merannuueckass XMMHYECKas CBSA3b W METaJUIMYECKas KpucTtajuinueckas pemérka. CoiicTBa
BEIIECTB C 3TUM TUIIOM pemieéTok. Enunast mpupoia XMMHUUYECKUX CBA3CH.

Crenenp okucneHus. CpaBHEHUE CTENEHUM OKHUCICHHMS W BajJeHTHOCTH. I[lpaBumia pacuéra
CTETeHEeW OKUCICHUS M0 POpMYIaM XUMUYECKUX COETMHEHUH.
OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE  peakuuu. OrnpeneneHue CTeNeHed OKUCICHMS Ui
AJIEMEHTOB, OOpa3yIOIIMX BELIECTBA pa3HbIX KiaccoB. Peaknuu HOHHOTO OOMEHa U
OKHMCJIMTEIbHO-BOCCTAHOBUTEbHBIE peakiuu. OKHUCIUTEIb M BOCCTAHOBUTEIb, OKHUCICHHE U
BoccTtaHoBiieHUEe. (CoCTaBiI€HUE YpAaBHEHUN OKHUCIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKUUl
METOJIOM 3JIEKTPOHHOTO OajiaHca.

JdeMoHcTpanuu

* BuneodparmenTsl u cnaiiasl «loHHAs XUMUYECKasi CBSA3hY.

» Komekuus BemecTB ¢ MOHHOW XUMUYECKOH CBA3BIO.

* Moien HOHHBIX KPUCTAITMYECKUX PEHIETOK.

* BuneodparmenTs u cnaiiapl «KoBaneHTHas XUMUYECKas CBS3bY.

* Kosekuus BenecTB MOJIEKYASPHOTO U @aTOMHOTO CTPOEHHUSL.

* Moienu MOJIEKYISIPHBIX M @TOMHBIX KPUCTAIUNTMYECKUX PEIIETOK.

* BuneodparmMeHTsI U ciaiipl «MeTammndeckass XMMHUECKasi CBS3bY.

» Komnekuus «MeTtasibl U CILIaBbI».

* B3aumoeiicTBre ITUHKA C CEPOM, CONSTHOM KHCIOTOH, Xnopuaom meau (II).
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* ['openue maruus.

* B3aumonelicTBre XJIOpHON U CEPOBOAOPOAHON BOBI.

JlabopaTopHbIe ONbITHI

* I3rotoBiieHHE MOAEIIN, WILTIOCTPUPYIOLLIEH CBOWCTBA METAINIMYECKOUN CBSI3U

9 KJIACC

(3 u 6 Hedenro; 6ceco 102 u)

IloBTOpEeHuUe u 00001IeHHE CBEeIEHUIT 110 KYpcy 8 Kiacca

bunapusie coemunenus. OKcuIbl CcoJIeOOpa3yrolIMe W HecoJieoOpasyromue. [ UapoKCUab:
OCHOBaHUs, aM(OTEpHBIC THIPOKCHIIBI, KUCIOPOACOACpKAIIUe KUCIOTH. CpeaHue, KUCIbIE,
OCHOBHBIE W KOMIUICKCHBIE COJIH.

O06o001eHre cBeIeHUH O XMMMUYECKUX peakiusax. Kiaccupukanus XMMHUYECKMX peaklHuid Mo
pPa3IMYHBIM TPU3HAKAM: COCTaBy W YHCIY pEarupylomux W 0O0pa3yIoIMXCs BEIICCTB,
TeroBoMY 3P PexTy, 00paTUMOCTH, U3MEHEHUIO CTETICHEN OKUCIICHUS DJIIEMEHTOB, 00pa3yIOIINX
pearupyromye BeIIecTBa, arperaTHOMY COCTOSHHIO pPEarupyroluxX BEIIECTB, UCIOJIb30BAHUIO
KaTajan3aTopa.

[ToHsATHE O CKOPOCTH XMMHYECKOUW peakiuu. DakTopbl, BIUAIONIUE HA CKOPOCTh XUMHYECCKHX
peakIuii: TPHpOJa PEAruPYIOIIMX BEIISCTB, WX KOHIICHTpAIUs, TeMIlepaTrypa, IUIONIaIb
CONPUKOCHOBEHHUS, HATMUWE KaTaim3aropa. Karamms.

JdeMoHcTpanuu

* O3HaKOMJIEHHE C KOJUIEKIIUSIMH METaUIOB U HEMETAJLIOB.

* O3HaKOMJIEHHE C KOJUIEKIUSIMH OKCHUJIOB, KHCIIOT U COJIEH.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peaKkiui OT MPUPOJIbl pearupyroninx BeIecTB.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakIii OT KOHIIEHTPAIMH pearupyroninx BEeIecTB.

* 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON PEaKIHMH OT IUIOMIaJN COMPUKOCHOBEHHS pearupyrommx
BEIIECTB ((«KKUTISIIHHA CIIOW»).

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOU PeakIui OT TEMIIEPATyphl PearupyroinX BEIIeCTB.
JlaGopaTopHble ONBITHI

* BzaumoelicTBue aMmmMuaka 1 XJ0pOBOJIOPO/Ia.

* Peaknusa HeHUTpanu3aiuu.

» HabGmronenue termoBoro ¢ dekTa peakiiuu HelTpaIn3aluy.

* BzanmoeiictBre cepHoit KUCcIoThl ¢ okcuaom meau(Il).

* Paznoxenue nepokcua BOJAOPOJa ¢ IOMOIIbIO KaTanas3bl KapToQers.

* 3aBUCHMOCTh CKOPOCTH XHMHUYECKOW peakUuu OT MPUPOJbl pPEarupyrolux BeElIecTB Ha
pUMepe B3aUMOJCHCTBUS PACTBOPOB THOCYNb(hara HATpUS M XJopuna Oapus, THOCyIbdaTa
HATPUSI U COJISTHOM KUCIIOTHI.

* 3aBUCHMOCTb CKOPOCTH XMMHYECKON PEaKIMK OT IPUPOJIbI METAJUIOB MIPH UX B3aUMOJCHCTBUU
C COJITHOM KUCJIOTOM.

* 3aBHCUMOCTh CKOPOCTH XMMHUYECKON PEaKIuu OT MPUPOIbI KUCIOT MPH UX B3aUMOJICUCTBUU C
KEIIe30M.

* 3aBUCUMOCTh CKOPOCTH XUMUYECKOH PEaKIIUU OT TEMIIEPaTypHI.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEaKIINi OT KOHIICHTPAITHH.

* 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIUu OT TUIOIIAIU CONPHUKOCHOBEHUS Pearupyromnx
BEIIECTB.

* 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peakiliy OT KaTaau3aTopa.

XuMHuYecKHe peakiuu B pacTBOPax 3J1eKTPOJINTOB
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[TonsiTHe 00 SMEKTPOIUTHUYECKON JUCCOIMAINMU. DICKTPOIUTHI M HEIJICKTPOIUTHL. MexaHu3m
JUCCOIMAIIMN 3JIEKTPOJIUTOB C PA3IMYHBIM XapaKTepoM CBs3U. CTeneHb 3JIEKTPOJIUTUUYECKOU
nucconuarui. CUIbHBIE U clTa0ble JIEKTPOITUTHIL.

OCHOBHBIE TOJIOKEHUS TEOPUH IEKTPOIUTHIECKOM nucconmanuu. Kinaccuduxarys HOHOB U UX
cBoiicTBa. KHCIOTBI, OCHOBAaHUS M COJIU KaK 3JIEKTPOIUTHI. VX kiaccudukanus 1 TUCCOHAHS.
OO0mue XMMUYECKHe CBOMCTBA KUCIOT: U3MEHEHHE OKPACKM MHJIUKATOPOB, B3aWMOJICUCTBHE C
METaJUlaMH, OKCHUJAaMU M THJIPOKCHUIAMU METaUIOB M COJSIMUA. MOJIEKYJISIpHbIE W HOHHBIC
(TIOJIHBIE M COKpAILIEHHBIE) YPAaBHEHUS peaKifil. XUMUYECKUNA CMBICI COKPAIIEHHBIX YPaBHEHUH.
VYcnoBus mpoTeKaHusl peakuii MEXy MEKTPOJIUTAMHU JI0 KOHIIA. Psij1 akTHBHOCTH METaJlIOB.
OO0mue XUMUYECKHE CBOMCTBA IIEJIOYEH: B3aMMOJCHCTBUE C KHUCJIOTaMH, OKCHIAAMHU
HEMETAJUIOB, cojsiMu. OOmmMe XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX  OCHOBAHUM:
B3aMMOJICHCTBUE C KUCIOTaMU, Pa3JI0KEHNE TIPH HarPeBaHHUU.

OO0mue XMMHUYECKHE CBOMCTBA CpPEIHUX COJICH: B3aMMOJIEUCTBHE C KHCJIOTAMH, IIEII0YaMH,
COJISIMH M MeTaJUIaMH. B3anMoelicTBHE KUCIBIX COJIEH CO IIEJIOYaMU.

IMaaponus kak 0OMEeHHOE B3aUMOICHCTBHE COJIei ¢ BOIOM. [ MapoIM3 CONM CUITBHOTO OCHOBAHUS
M ci1aboil KHUCIOTHL. ['Maponu3 coiu cmaboro OCHOBAHHS W CWJIBHOW KHUCIOTHI. BomopomHbii
nokaszatens (PH).

CBoiicTBa KHCJIOT, OCHOBAHMI, OKCHJIOB M COJIEM B CBE€TE€ TEOPHUH IIIEKTPOIUTUUECKON
JTUCCOITHAITMN U TIPEJICTABIIEHU 00 OKHCIUTEITEHO-BOCCTAHOBUTEIBLHBIX PEAKITHSIX.
JdeMoHcTpauuu

* cipiTaHKe BEIIECTB M KX PACTBOPOB HA AJIEKTPOMPOBOTHOCTb.

* 3aBHCUMOCTb JIEKTPOTIPOBOTHOCTH YKCYCHON KHCIOTHI OT KOHIIEHTPAIIHH.

* JIBi>KeHME OKpAIIEHHBIX HOHOB B JIEKTPUYECKOM TI0JIE.

* OnpenenieHue xapakTepa cpeibl B paCTBOPAxX COJIEH.

JlaGopaTopHble ONBITHI

* lucconnanus cinalpIX 3JIEKTPOIUTOB HAa IPUMEPE YKCYCHON KHUCIIOTHI.

* lI3MeHeHne OKpacKy MHIUKATOPOB B KUCJIOTHOM CpeEIE.

* Peakuus HelTpanu3ayu pacTBopa IEI0UH pa3InIHbIMU KUCIOTAMH.

* [Tomyuenue ruapokcuaa meau(ll) u ero B3anMoeiicTBHE ¢ pa3TMYHBIMUA KHUCIIOTAMHU.

* BzaumoelicTBre CHIIBHBIX KUCIOT ¢ okcuioM meau(1l).

* B3aumonenicTBre KUCIOT ¢ METaJUIAMM.

» KauecTBenHnas peakius Ha KapOOHAT-HOH.

* [losmyueHue cTyAHSI KDEMHUEBOW KUCIIOTHI.

 KauecTBenHas peakuus Ha XJIOPUI- WK CYlb(aT-UOHBIL.

* I3MeHeHNe OKpAacKu MHAUKATOPOB B IIEJIOYHOM Cpefe.

* B3auMoieiicTBrE 1IEJI0YEH C YIIIEKUCIIBIM Ta30M.

» KayecTBeHHas peakuysi Ha KATUOH aMMOHUSI.

* [Tonyuenue runpoxcuna meau(ll) u ero paznoxenue.

* BzaumoelicTBue kapOOHATOB C KUCIOTaMHU.

* [Tonyuenue ruapoxcuaa xeneza(Ill).

* BzaumoseiictBue xenesa ¢ pactBopom cynbdara menu(Il).

IIpakTHyeckue padoTbl

1. Pemienrie 3kciepuMEHTANbHBIX 33124 110 TeEME « DJIEKTPOJIUTHUECKAs] JUCCOLUALIISI.
HeMmeTasiibl M UX COeIUHEHUS

CrpoeHue aTOMOB HEMETAUIOB W HUX TOJOKEHHE B TNEPUOJUYECKOM cucreMe. Psn
ANEKTPOOTPUIATENBHOCTH. KpucTaminueckue pemeéTkd HEMETANIOB — MPOCTHIX BEHIECTB.
Oduznyeckue  CcBoiicTBa  HemeTalyioB. OOmme XMMHUYECKHE  CBONCTBA  HEMETaJUIOB:
OKUCIIUTENbHBIE U BOCCTAHOBUTEIIBHBIE.

l"anorensl, crpoeHre UX aTOMOB U MOJEKYJ. PU3HUECKHE U XUMHUYECKUE CBOMCTBA T'aJIOTEHOB.
3aKOHOMEPHOCTH HW3MEHEHHUsI CBOMCTB TaJOr€HOB B 3aBHUCUMOCTH OT HMX TOJIOKEHUS B
nepuoandeckon cucteme. HaxoxieHrue rajJoreHoB B MPUPOJIE U UX MosydeHue. buonornueckoe
3HaUYE€HHE U PUMEHEHUE TraJOre€HOB.
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l'amoreHoBoopoAbI M COOTBETCTBYIOIIME MM KHCJIOTHI:  IUIABUKOBas,  COJIAHAs,
OpOMOBOJIOpOIHASI, MOA0BOJAOpOaHAs. ['amorenunasl. KauecTBeHHBIE peakIu HA TaJlOTeHU-
noHsl. [IpuMeHenue coeMHEHNH Trajlor€HOB.

OOmass xapakrepuctuka 3i1eMeHTOB VIA-rpynmel. Cepa B mnpupose u e€ MOJydeHHE.
AnnotponHbsle MOAM(UKALMK Cepbl M HX CBOICTBA. XHMMHYECKHE CBOWCTBAa cephl U €€
IIPUMEHEHHUE.

CepoBoIOpO/I: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe W XHUMHYECKHE CBOMCTBA, MOJy4YCHUE U
sraueHue. CepoBogopoanas kuciota. Cynbduasl u ux 3HadeHue. JIroMHHO(OPHI.

Oxcun cepri(1V), cepaucras kuciota, cynbpuTsl. KauecTBeHHas peakius Ha CyIb(QHUT-HOH.
Oxcun cepri(VI), cepHast kucnora, cyiabdarsl. Kpucrammoruaparsr.

CepHast KMCJIOTa KaK CWJIBHBIA 2ieKkTpoiuT. CBoiicTBa pa30aBICHHON CEPHOM KHCIOTHI Kak
TUMWYHOW KHUCIIOTHI: B3aUMOJEMCTBHE C METaulaMU, OCHOBHBIMU M aM(OTEPHBIMU OKCUAAMH,
OCHOBaHUSAMHU M aM(OTEpHBIMHM THIpPOKCHAAaMH, coisiMU. KauecTBeHHast peakius Ha Cyibdar-
HOH.

OO6mrast xapakTepucThka IJIeMeHTOB VA-rpynmbl. A30T, CTPOCHHE €ro aroMa M MOJICKYJIbI.
Ouznyeckue M XMMHUYECKHE CBOWCTBA M NpPHUMEHEHHE a30Ta. A30T B MPUPOJE U €ro
OnosioruuecKas poJb.

AMMUak, cTpoeHue MOJIEKYJIbl U pU3NYECKUe CBOMCTBA. AMMUAaYHas BOJa, HAIATBIPHBIN CIIUPT,
rupaT amMmmuaka. JIoHOpHO-aKIENTOPHBIM MeXaHU3M 00pa30BaHUS CBA3M B KaTHOHE aMMOHMUSL.
BoccranoButenbsHbie cBoiicTBa aMmmuaka. Conu aMMOHMSL U MX NpuMeHeHue. KauecTBeHHas
peaxiusi Ha KAaTHOH aMMOHHS.

Oxcuapl a3oTa: HEcoJaeo0pas3yroUuue U KUCIOTHbIE. A30THCTas KHCIOTa U HUTPUTHL. A30THas
KHCJIOTa, €€ ToJlydeHue 1 cBoricTBa. Hurpartsl.

®docdop, ctpoerne aroma u amwtoTponus. Dochuapl. Dochun. Oxcun dochopa(V) u
dhocdhopnas (oprodocdopnas) kucinorta. Docdarsr.

OO6mrast xapakTepuCTHKa JIeMEHTOB [VA-rpynmbl: 0COOEHHOCTH CTPOCHHSI aTOMOB, MPOCTHIX
BEIIECTB M COCAMHEHUI B 3aBUCUMOCTHU OT MOJIOKEHUS AJIEMEHTOB B NEPUOJAUYECKON CHUCTEME.
VYrnepon. AsnotponHble MoAudUKanuH: anMas, rpadut. AmopdHBIH yriepod: caxa,
AKTUBUPOBAHHBIA yroib. AnmcopOums. XUMUYECKHE CBOWCTBA yriepoja. Kokcoxmmuyeckoe
MIPOM3BOJICTBO U ero mpoaykuus. KapOup.

Oxkcun yrinepoaa(Il): crpoenme Momekynbl, monydeHue W cBoiictBa. Oxcup yriepona(lV):
CTpPOEHHUE MOJIEKYJbl, MOJy4YeHHUE W CBOMCTBAa. YrojbHas kuciora. Conu yroibHOW KHUCIOTHI:
KapOOHaThI U THIPOKapOOHaThl. TexHu4yeckas U MUIIEBas CoJa.

Opranuyeckast XuMusi. YTJI€BOJIOPOIbI.

Mertan, 3TaH U OpomnaH Kak NpeAeibHbIe (HACHIIICHHbBIE) YIJIEBOJAOPOIbl. JTUICH U alleTUJIeH
KaK HempeAenbHble (HEHACBINIEHHbIE) YriIeBOAOpoabl. CTpyKTypHble (GOpPMYIbl BEIIECTB.
I'openue yriaeBonopoaos. Peakuuu aeruapupoBanus MpeaeiabHbIX YTIeBOA0POIOB.

CnupTbl. DTUIIOBBI CIUPT, €r0 MOJy4YeHHE, MPUMEHEHHEe MU (PHU3UOJIOTUYECKOE JIeHCTBUE.
TpéxaToMHBI cIUPT MHULIEPUH. YKCYCHAsI KUCIIOTAa KaK MPECTaBUTENb KAPOOHOBBIX KUCIIOT.
Kpemuuii: ctpoenue atomMa u HaxoxxJaeHue B nmpupojie. Cunuiuasl U cuiiad. CBOMCTBa KPEMHUSL.
Oxkcun kpemuansa(IV). KpemuaneBas kuciora u €€ COH.

[IpousBojcTBO cTekia U 1eMeHTa. lIpoayKius CHIMKATHOW MPOMBINIJICHHOCTH: ONTHYECKOe
BOJIOKHO, KepaMuKka, Gpapdop, pasHc. OnTuueckoe BOJIOKHO.

Hemerannel B npupone. ®@pakiroHHasi MEPEroHKa KHMJKOTO BO3JlyXa KakK CIoco0 MOJyd4eHUs
Kuciopoaa, asora u aproHa. [lomyuenue dochopa, KpemMHMs, XJIOpa, HOJAA. DIEKTPOJIU3
pacTBOpOB.

[Tonyuenue cepHON KUCIOTHI: CBIPbE, XMMHU3M, TEXHOJIOTHUECKAsA CXEMa, METOJ| KUITALLIETO €04,
NPUHLUIOBL TEIIOOOMEHa, NPOTHBOTOKAa M HMpKymsiuuu. Oneym. IlpousBoiacTBo ammuakxa:
CBIPBE, XUMHU3M, TEXHOJIOTUYECKAS CXEMA.

JdeMoHcTpanuu

* Konnekmus HemeTamios.

* Mozenu KpUCTAJUIMUECKUX PEMIETOK HEMETAIIJIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
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* O30HATOP W MPUHITUIIBI €r0 PAOOTEHI.

* ['opeHne HEMeTaJlJIOB — MPOCTHIX BEIIECTB: cepbl, (hocdopa, APeBECHOTO YIIIA.
* O0pa3Ibl raJIOTeHOB — MPOCTHIX BEIIECTB.

* B3aumoelcTBYE rajIorTeHOB ¢ METaJUIAMH.

* BeiTecnenue xyopa 6poMOM WM MOJIa U3 PACTBOPOB MX COJICH.

* Kosunexius npupoJHbIX COEAMHEHUH XJI0pa.

* B3auMoielicTBrE CEphl ¢ METAJIIAMH.

* ['opeHue cepbl B KUCIOPOJE.

* Konnekmust cynbGuaHBIX py/I.

» KauecTBeHnHas peakuus Ha Cyab(UA-HOH.

» O0ecrBeUrBaHNE OKPAILIEHHBIX TKAHEH CEPHUCTBHIM Ia30M.

* B3anmoencTBre KOHIEHTPUPOBAHHON CEPHON KHCIIOTHI C MEJIBIO.

* OOyrivMBaHHe OPraHMYECKUX BEIIECTB KOHLEHTPUPOBAHHOMN CEpPHON KHCIOTOM.
* luarpamma «CocTaB BO3/IyXa».

* BuneodparmenTs! u cnaiasl «IItnubu 6a3apei».

* [lonydenue, coOupanue u pacro3HaBaHUE aMMHUAaKa.

* Paznoxxenune 6uxpoMara aMMOHUSI.

* B3anmonelicTBre KOHIIEHTPUPOBAHHON a30THOM KMCIIOTBI C MENIBIO.

* ['openne ué€pHoro nopoxa.

* PaznoxeHune HUTpaTa KaJlus U TOPEHNUE B HEM JIPEBECHOTO YrOJIbKA.

» OOpasipl MPUPOIHBIX COeAMHEHHH docdopa.

* ['openue gocdopa Ha Bo3ayXE U B KHCIOPOIE.

* [Tomyuenue 6emnoro ¢ocdopa U UCIIBITAHUE €TO CBOWCTB.

* Kommekmust «O0Opa3ibl TPUPOTHBIX COSTUHEHHUH YTIIEPOaay.

e [Toprper H. JI. 3enunckoro. Ilornomenne pacTBOPEHHBIX BELIECTB WM
AKTHUBUPOBAHHBIM YIJIEM.

* YCTpOMCTBO MPOTUBOTA3A.

* Moenu MoJIeKyln MeTaHa, 3TaHa, TUJIEHA U alleTHICHA.

* BzaumoneilicTBre 3TUIeHA ¢ OpOMHOM BOJION M pacTBOPOM TIEpPMaHTaHATa KA.
* O0mue XMMHYeCKUe CBOMCTBA KUCIIOT Ha MIPUMeEpPE YKCYCHOM KHCIIOTHI.

» KayecTBeHHas peakuysi Ha MHOTOQTOMHBIE CITUPTBHI.

* Konnexius «O06pa3ibl IPUPOIHBIX COSTUHEHUI KPEMHUSD.

» Kosnekuus crekna, KepaMUKH, IEMEHTA U U3/I€TIUI U3 HUX.

 Koytekuus npoyKIuu CUIIMKAaTHON TPOMBIIIIEHHOCTH.

* BuneodparmenTs u cnaiiapl «II[pon3BoACTBO CTEKIIA U [IEMEHTaY.

» Komnekuus «IIpupoaHbie COeIMHEHNS] HEMETAILIIOBY.

* BuneodparmenTsl u crnaipl «DpakiimoHHAas IEPETOHKA KUIKOTO BO3AyXay.

rasoB

® BI/II[eO(bpal"MeHTH u clam bl ((HOJ'IY‘IGHI/IG BOJ0poOJa, KHCJjIopoaga u rajJorc¢HoB

JIEKTPOIUTUYECKUM CIIOCOOOM.

* Moaenu annapaToB JUlsl IPOU3BOJICTBA CEPHOM KUCIIOTHI.

* Mozenp KUIALIETO CIIOSL.

* Mozenb KOJIOHHBI CUHTE3a AMMHAKA.

* Buneodparments! u cnaidipl «I[Ipon3BOICTBO CEPHOM KUCTOTHI».
* Buneodparments! u cnaiiap! « I Ipon3BoICTBO aMMUaKay.

* Komnexuus «CpIpb€ 1Sl TOTyYEHUsI CEPHON KUCIOTBD).
JlabopaTopHbIe ONBITHI

* Pacnio3HaBaHue rajoreHu-uOHOB.

» KauecTBeHHBIE peaklnu Ha CyIb(aT-UOHBI.

» KauecTBeHHas peakuysi Ha KATHOH AMMOHHUS.

* XMMUYECKHE CBOMCTBA a30THON KHUCIIOTBI, KaK IEKTPOJIUTA.
» KauecTtBenHble peakuuu Ha pocdar-uoH.

* [IosryueHue 1 CBONCTBA YIOJIBHON KUCIIOTHI.
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» KauecTBeHHas peakuust Ha KapOOHAT-UOH.

* [Iponyckanue yriekucioro ra3a yepes3 pacTBOp CUJIMKAaTa HaTpHsL.
[IpakTuyeckue paboTHI

2. VI3yueHue CBONCTB COJISTHOM KUCIIOTBI.

3. U3ydeHune CBOMCTB CEpHOM KHCIIOTHI.

4. TlonydyeHue aMMuaKa U U3y4eHUE €ro CBOWCTB.

5. INonmydenue yraekucaoro ra3a. KayecrBenHas peaknus Ha KapOOHAT-HOHBL

MeTaabl M HX COeAMHEHUS

[TonoxeHne METAIIIOB B EPUOJUYECKON CUCTEME XMUMHUYECKUX 31neMeHToB [I. 1. Menneneesa,
CTPOEHHE AaTOMOB W KPHUCTaUIOB METAUIOB. MeTamindeckas CBsI3b W METaJUIMYECKas
KpHUCTajuinueckas pemeérka. Ouzndeckrne CBOMCTBA METAIIOB: AJIEKTPO- M TEIIONMPOBOJHOCTD,
OTpaXKaroIasi CrIoCOOHOCTD, MIACTUYHOCTh. YEPHBIC U IBETHBIC METAJLIIBI.

Mertaniabsl Kak BOCCTAaHOBMTENHW. OJEKTPOXUMHUUYECKUU psii HanpsbkeHuil. B3aumonelicTBue
METAJUIOB C HEMETAJIJIaMU, OKCUAAMU, KUCIOTAMU, COJISIMU. AJTFOMUHOTEPMHUSL.

OO0mas xapakTepucTuka 31eMeHToB [A-rpynnbl. OKCHABI U TUAPOKCUABI IIEJOYHBIX METAJUIOB,
WX TIOJyYeHHE, CBOMCTBA, MPUMEHEHHE. Ba)kHEHIINE COJIH IIEIOYHBIX METAUIOB, UX 3HAYCHHE B
MIPUPO/IE U )KU3HU YEIOBEKA.

O6mras xapakrepuctuka memMeHToB [IA-rpynmel. OKCHIBI U THAPOKCUIIBI MIETOYHO3EMETBHBIX
METaJUIOB, WX TOJy4YeHHE, CBOWCTBAa M NMPUMEHEHHE. BakHeHmme coim MIeI0YHO3eMEeTbHBIX
METAJIJIOB, UX 3HaUYEHWE B MPUPO/IE U )KU3HU YesoBeka. KapOoHaThl 1 ruipokapOOHATHI KATbITHSI.
Bpemennas u moctostHHas KECTKOCTh BOABL. CrocOOBI YCTpaHEHHS BPEMEHHOU >KECTKOCTH.
Crioco0pl ycTpaHEeHHUsI TTOCTOSIHHOM KECTKOCTH.

CoenuHeHus AIFOMUHUS B IPUPOJIe. XUMUYECKHUE CBOMCTBA amtoMuHUs. OCOOEHHOCTH OKCHA U
TUAPOKCH/IA aTIOMUHHS Kak aM(POTEpHBIX COCAMHEHHI. BaxxHeimme comm amoMuHus (XJI0pU/I,
cynedar).

OcobGenHoctn cTpoeHHs aroma keneza. JKeme3o B mpupoze. Baxkueimue pyasl kesesa.
[Tonydyenue uyryna u cramm. Oxcuasl u ruapokeust sxeneza(ll) u (1), Comm xeneza(Il) u (III).
OO6HapyxeHue KaTHOHOB eJjle3a B pacTBOPE. 3HAYCHHE COCTMHECHUN Kee3a.

Koppo3us razoBas (XuMuYecKas) W IIIEKTPOXUMHUYECKas. 3aluTa METAUIOB OT KOPPO3HH.
Meramnel B npupoae. llonsatne o wMerawtypruu. Yé€pHas W UBETHas METaJUTyprusl.
[IupomeTamnyprusi,  THAPOMETAUTYpTHs,  dJeKTpoMmeTautyprus.  JlomMeHHbIA  mpolecc.
[TepepaboTka yyryHa B cTajib. DJIEKTPOJIU3 PACIIIABOB.

JdemoHcTpauuu

* BauMoieiicTBE HATpUs, JIUTHUS U KAIbIUS C BOJIOM.

* ['opeHue HaTpusi, MarHusl 1 JKeJjie3a B KUCIOPOJIE.

* BCcribIlika TEpMUTHOM CMECH.

* B3auMoieiicTBHE CMeCH TTOPOIIKOB CEPhI U JKeJie3a, LIMHKA U CEPBI.

* BzanmogeicTBHE aIFIOMUHHS C KUCJIOTaMH, II1€JIOYaMH 1 BOJOM.

* BzauMojelicTBure xeme3a U MEU € XJIOPOM.

* BzaumoieiicTBUe MeAu C KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOM KHCIOTOM
(pa36aBICHHOM U KOHIICHTPUPOBAHHOM ).

» Okpacka IjaMeHu COEAMHEHUSAMH HIEIOYHBIX METAIIOB.

* Okpacka IjaMeHu COSAMHEHUSIMHU IEI0YHO3EMEIbHBIX METAJIIOB.

e ["amenue u3BeCTH BOJOH.

* [Tonyuyenue »xE€CTKOM BOJIBI B3aUMOICUCTBUEM YIJIEKHUCIIOTO Ia3a ¢ U3BECTKOBOM BOJOM.

* YcTpaHeHne BpeMeHHOU KECTKOCTH KUTITYCHUEM U T00aBICHUEM CO/IBI.

* YcTpaHeHue MOCTOSTHHOM KECTKOCTU JOOABICHUEM COJIBI.

* MoHuTHI 1 IpUHIMT UX AelicTBUs (BUAeOopparMenr).

* Kosnekuust npupoAHBIX COEIMHEHUN aTFOMUHHSL.

* BuneodparmenTsl u cnaiiapl «OKCHUI aTIOMUHUS U €70 MOAU(PUKAIIII.

* [Tonydenue am(poTepHOTO TUAPOKCUIA ATIOMUHUS U UCCIIE0OBAHNE €T0 CBOWCTB.
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» Komnexkuuss « XMuMHUYECKHE UCTOUHUKH TOKa.

* PesynbpTaThl JUIMTEIBHOTO AKCHEPUMEHTA [0 H3YYEHHUIO KOPPO3UH CTAIbHBIX M3IEIUN B
3aBUCHUMOCTH OT YCJIIOBHM IIPOLIECCOB.

* Boccranosnenue meau u3 okcuaa meau(Il) Bogopoaom.

* Buneodparments! u cnaiiapl « [pou3BOICTBO UyryHa U CTAIN».
* Buneodparments! u cnaiiapl «3aenus U3 4yryHa u CTaim.

* Buneodparments! u cnaiiap! « [pou3BOICTBO QIIOMUHUSY.
JlabopaTopHbIe ONBITHI

* BzaumoeiictBue xeie3a ¢ pactBopoM cynbdara meau(Il).

* [TonmyyeHne U3BECTKOBOM BOBI U OIBITHI C HEX.

* [Tonyuenue runpoxcunos xene3za(ll) u (I111).

* KauecTBeHHBIE peakuu Ha KaTUOHBI XkKeJe3a.

IIpakTnuyeckune padoThl

6. XKECTKOCTH BOJIBI U CLIOCOOBI €€ YyCTpaHEHUS.

7. PenieHne sKCIEpUMEHTAIBHBIX 3aJa4 110 TeMe «MeTamisD».

XuMHS M OKPYKAIOLIAs cpeaa

Crpoenne 3emuu: sapo, MaHTHS, 3e€MHas Kopa, JuTocdepa, ruapocdepa, armocdepa.
Xumuyeckui coctaB 3emiuu. ['opHbie nmopoasl. Munepansl. Pyasl. Ocanounbie rOpHbIE TOPOIBI.
[Tone3Hbie UCKOMaemeIe.

HcTtouynnkn XMMHYECKOTO 3arps3HEHUsT OKpyKaromied cpeapl. [o0anbHBIE HKOJIOTHYECKUE
mpoOJIeMbl  YEJIOBEYECTBA: HAPYIICHHE OHOT€OXMMHYECKHX KPYTOBOPOTOB XUMHUUYECKHX
AJIEMEHTOB, MOTEIJICHUE KJIMMaTa, KUCIOTHBIE JOXIN U Ap. O30HOBBIE IBIpEI. MexayHapoaHOe
COTPYIHHYECTBO B O0JAacTH OXpaHbl OKpYXKalolleld cpeipl OT XUMHUYECKOTO 3arpsi3HEHUSs.
«3enéHast XuMus».

JleMoHCTparmu

* Buneodparmentsl u cnaiinpl «CtpoeHne 3eMiH U €€ XUMUYECKUN COCTaBy.

 Kostekuysi MUHEpasioB ¥ TOPHBIX TOPOJ.

» Komnekuust «Pyabl METaIoBY.

* BuneodparmenTs u cnaiipl «I'obaibHbIe SKOJIOrHUECKUEe TPOOIeMbl YEIOBEUECTBAY.

* BuneodparMeHTsI U Cialiipl O CTENIEHU KOJOTHYECKON YHCTOTHI TOBApa.

JIaGopaTopHbIE ONBITHI

* M3yueHue rpanura.

* I3ydyeHne MapKUpPOBOK PA3JIMYHBIX BUJOB IPOMBIIIJIEHHBIX U IPOJIOBOJIbCTBEHHBIX TOBAPOB.

O0600menne 3HAHUI IO XMMUM KYyPCa OCHOBHOI HIKOJIbI.

[ToaroroBka k OCHOBHOMY IrOCYJapCTBEHHOMY K3aMEHY

CrpoeHue atromMa B COOTBETCTBUU C TOJOXKEHHEM XHMUYECKOTO 3JIEMEHTa B MEPUOJAUYECKOM
cucteMe. CTpo€HHE BEIIECTBA: XUMUYECKAsl CBA3b U KPUCTAILUIMYECKAs PEIIETKA. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX JIEMEHTAMH MPOCTHIX BEIIECTB (METAJIOB, HEMETAJIOB, OJIArOPOIHBIX
ra3oB) OT MOJIOKEHHsI DJIEMEHTOB B MEPUOJAMYECKON cucTeme. TUIMOJOrus HEeOpraHHuYeCKUX
BEIIECTB, pa3/ielIeHre UX Ha Kiacchl ¥ rpynmnsl. [IpencraBureny.

[Ipu3Haky M ycinoBusl MPOTEKaHUSI XUMHUYECKUX peakUuuil. TUIIONOrusl XUMHUECKUX PeakUui 1o
pa3nuYHbIM Tpu3HakaMm. Peaknuu uoHHOro oOMeHa. OKHCIUTENIBHO-BOCCTAHOBUTENIBHBIE
peaKkiuu.

XUMHYECKHE  CBOMCTBA MPOCTBIX  BEIIECTB.  XapaKTepHble  XUMHUYECKHE  CBOMCTBA
coneoOpa3yoIuX OKCHIOB, THUAPOKCUIOB (OCHOBAaHUM, KHUCIOPOACOICPKAIMIUX KHUCIOT U
aM(pOTEepPHBIX TUIPOKCUIIOB), COJICH.

Kypc xumun 8 kiacca nsydaercs B JBa JTana.

[lepBblit 3Tan — XUMUS B CTaTUKE, HA KOTOPOM pacCMaTPHUBAIOTCS COCTAB U CTPOEHUE aTOMa U
BemecTBa. Ero OCHOBY COCTaBISIOT CBEJIEHUS O XHMHUYECKOM »JJIeMEeHTe U (opmax ero
CyLIECTBOBaHUSI — aToMaxX, H30TONAaX, HOHAX, MPOCTHIX BEIIECTBAX M HUX BAXKHEHIINX
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COCIUHCHUAX (OKCI/IIIaX U Apyrux 6I/IHapHBIX COCAUHCHUAX, KUCJI0TaX, OCHOBAHUAX H COHHX),
CTPOCHHHU BCIICCTBA (TI/IHOJIOI‘I/II/I XUMHYECKHUX CBS3CH U BHUJaX KPUCTAJUIMYCCKUX peL[IeTOK).

BTOpOﬁ oTaln — XHMHUAd B AJMHAMHUKC, Ha KOTOPOM YydallUMCCA 3HAKOMATCA C XUMHUYCCKHUMU
peakuusAMU Kak (QYHKIMEW COCTaBa M CTPOCHHUS YYACTBYIOUIMX B XMMHUYECKHX IMPEBpAIICHUSIX
BeIIEeCTB U uX Kiaccudurarmu. CBONCTBA KHCIOT, OCHOBAHUHN U COJICH cpa3y pacCMaTpPUBAIOTCS
B CBETE TECOPHUHU DJIEKTPOJHUTHYECKOW auccouuanuu. Kpome 3TOro, cBOMCTBa KHUCIOT U COJIEH
XapaKTEPU3YIOTCS TAK)KE B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB.

TEMATHYECKOE INTAHUPOBAHHUE

8 KJyace
Ne Ha3Banune Bunel nestenbHOCTH 00yYaromuxcs Komnue | Cpoku
pasze | pasznena CTBO poBeze
ja /TeMbI 4acoB | Hug
1 Hauvaneubie | O0wscHamb, 9TO TpeAMETOM H3y4deHus xumuu | 21 1-2 yetB

TIOHATHUS U SBIISTIOTCSL ~ BEIIECTBA, HMX  CBOWCTBA U

3aKOHBI MIpeBpaIeHUsI.

XUMUHU Pasznuuams Tena W BelmecTBa, BEIIECTBA H

MaTepHaIbI.

Ycemanagnueams ~ PUYIMHHO-CIIEICTBEHHBIC
CBSI3M MEXIy CBOWCTBaMH BEIIECTB H WX
MPUMEHEHHEM.

Xapakmepuzoéamv ~ TIOJOXHUTEIBHYIO U
OTPHUIIATEIIEHYI0O  POJIb  XHMHU B JKU3HHU
COBPEMEHHOTO O0IIeCcTBa.

Apeymenmuposéams ~ CBOIO  TIO3UIUIO IO
OTHOIICHUIO K XeMO(PHIHH U XeMohoOru
Xapaxmepuz06amb OCHOBHBIE METOJIbl U3YUCHHS
€CTECTBEHHO-HAYYHBIX TUCIIUILINH.

Ilpueooums ~ TpUMEpbl  MATEPHAIBHBIX |
3HAKOBBIX,  WJM  CHMBOJIHBIX,  MOJEJICH,
UCIIOJIb3YeMbIX Ha ypoKax (M3WKH, OMOJIOTUU U
reorpaduu.

Cobupamb 00BEMHBIE U  HIAPOCTEPIKHEBBIC
MO/JIEJIA HEKOTOPBIX XMMHYCCKHUX BEILICCTB
Pasnuuams  TpUM  arperatHbIX  COCTOSIHHS
BCIIIECTBA.

Ycemanasnueams B3alMOCBS3b MEXIY
arperaTHbIMH  COCTOSIHHSIMH ~ Ha  OCHOBE
B3aMMHBIX I1€PEX0/I0B BEIIECTBA.
Hnniocmpuposams B3aMMHbIE Nepexo/ibl
BEIIECTB MPUMEPAMH.

Habniwooams  XuMUYeCKUH  SKCHEPUMEHT |
Odeniamsb BLIBOJIBI HA OCHOBE HAOIIOAEHUI
Pabomams ¢ nabopaTopHbIM 000pyIOBaHHEM

Y HarpeBaTeIbHBIMH npudopamu B
COOTBETCTBUU C MpaBUIIAMH TEXHHUKH
0€30IacHOCTH.

Buinonnams  mpocredilive  MaHMIYJSLUM €
71a00paTOPHBIM 000pyZI0BaHUEM: C
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71a00paTOPHBIM IITATUBOM, CO CITUPTOBKOM
Buinonnams 6e30macHble B TOMAIIHAX YCIOBUSX
OKCIICPUMCHTBI, IMPOBOJUTH Ha6JIIOI[€HI/ISI 3a
ropsILIen CBEYOH.

Ogpopmnsasme OTYET O MPOJEIAHHON padboTe ¢
UCIIOJIb30BAHUEM PYCCKOro (pPOAHOIO) s3bIKa U
A3bIKa XUMHHN

Pasnuuams  dusmueckue M XUMHYECKHE
SABJICHHA, YUCTBHIC BEIICCTBA U CMCCH.
Knaccugpuyuposams cmecn.

Ilpusooums  TpUMeEpbl  CMECEW, HMEIOUIUX
pa3IMYHOE arperaTHoe COCTOSIHUE.

Yemanasnueams MPUYHHHO-CJICICTBEHHBIC
CBs3U MCXKIY (1)I/I3I/I‘-ICCKI/IMI/I CBOIICTBaAMU
KOMIIOHEHTOB cMeEcu M crocobamu ux
pazaeneHusl.

Paznuuams  ciocoObl  pa3fenieHus  CMecei,
onucvl8amy U 0XapaKmepuzoebi8amb 170'¢

MPAKTUYECKOE 3HAUCHUE

ObvscHamb, 9TO TaKO€ XUMHYECKUH DIIEMEHT,
aToOM, MOJIEKYJIa, aJZIOTPOTIHS, HOH.

Paznuuams mpocThie W CIOKHBIC BEIIECTBA,
BEIIIECTBA MOJICKYJSPHOTO M HEMOJICKYIISIPHOTO
CTpOEHUSI.

Yemanasnueams MPUYUHHO-CJIEICTBEHHbBIE
CBSI3M MEX]Iy COCTAaBOM MOJIEKYJ U CBOICTBaMU
AITOTPOTIHBIX MOAU(UKAIINI KUCIOPOAA.
Dopmynuposams OCHOBHBIE TMOJIOKEHHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHUs

Hazvieamv m 3anucviéams 3HAKHM XUMHUYECKUX
JJIEMEHTOB.

Xapaxmepuzoeams  uHGOPMALIMIO, KOTOPYIO
HECYT 3HAaKU XUMHYECKUX 3JIEMEHTOB.

Onucwvieams CTPYKTYPY MEePUOINYECKOU
TaOJIUIIBI XuMudyeckux  snemednTos  J[.H.
Meunneneena.

ObwscHambs STUMOJIOTHYECKHE Hayaaa Ha3BaHUH
XUMHUYECKUX 3JIEMEHTOB M UX OTAEJbHBIX TPYIIIL.
Paznuuamo KOPOTKOTIEPUOHBIN u
JUITMHHOIIEPUOIHBIA BapHaHThl MEPUOAUYECKON
cuctemsl /1. 1. MeHnaeneeBa

Omobpasicamb COCTaB BEUIECTB C TIOMOIIBIO
XUMHYECKUX POPMYII.

Pa3znuuams nHaeKch 1 KO3 OUIIUEHTHI.
Haxooums  OTHOCHUTENBHYIO  MOJEKYISPHYIO
Maccy  BEIIeCTBA M MAacCOBYK  JOJIIO
XHMHUYECKOI'0 3JIEMEHTA B COCAUHEHUU.
Tpancauposams uHGOPMALHIO, KOTOPYIO HECYT
XUMHYECKUE (OPMYIIBI

ObvsicHamb, 9YTO TAKOE BAIICHTHOCTD.
llonumams oOTpakeHUE TMOpALKAa COEAUHECHUS
aTOMOB B MOJIEKYJIaX BEIIECTB IOCPEACTBOM
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CTPYKTYPHBIX (POPMYIL

Ymemov cocmaeniame (HOpMyNbl  COCIUHEHUN
110 BAJIGHTHOCTU M onpeodensims BaJEHTHOCTb
aJieMeHTa 1o popmyIie ero coeTMHeHus
Xapaxmepuzosamb XUMHYECKYIO PEAKIIUIO U €€
YYaCTHUKOB (peareHThbl U MPOIYKThl PEAKLIUH).
Onucvieams TPU3HAKU M YCIIOBUS TEUYEHMS
XUMUYECKUX PEAKLUH.

Paznuuamo AK30TEPMUYECKHUE u
SHIOTEPMHUYECKUE PEAKIIAH.
Coomnocumuw peakuuu TOPEHUS "

IK30TEPMHUYECKHUE PEAKITUH.
Habniooams W onucvléams  XUMHYSCKUN
9KCIIEPUMEHT C TMOMOIIBI0 PYCCKOTO (POJHOTO)
SI3BIKA U S3BIKA XUMUH

Dopmynuposams  3aKOH COXPAHEHUS MAacChl
BemiectB. Cocmaensams Ha  €r0  OCHOBE
XHUMHYECKUEC YPABHCHUS.

Tpancauposams wHGOPMAIIHIO, KOTOPYIO HECYT
XHUMHYECKUEC YPAaBHCHUS.

DKCIepUMEHTAIBHO noomeeporcoams
CIPaBEUTMBOCTh 3aKOHA COXPAHEHUS MAacCChI
BEIIECTB

Knaccugpuyuposames XUMHYECKHE PEAKIUU TIO
NMPU3HAKy 4YHCIa M COCTaBa pPEarcHTOB |
MPOJTYKTOB.

Xapakmepuzosams ~ poib  Karajguzaropa B
MPOTEKAHUH XUMHUYECKOHN peakIny.

Habniooams W onuceléams  XUMHYSCKUN
9KCIEPUMEHT C IMOMOIIBI0 PYCCKOTO (POIHOIO)
SI3BIKA U S3BIKA XUMUH

Baxwueitmme
MpEeACTaBUTE
1
HEOpraHuyec
KHUX BEIECTB.
Kommuecrsen
HBIE
OTHOILIIEHUS B
XUMUHU

Xapaxmepuzosambo 00BEMHYIO JIOJTIO
KOMIIOHEHTa TaKOW MPUPOJHON Ta30BOM CMECH,
KaK BO3JYyX, U paccuumuléams 00bEMHYIO JIOJIIO
o 00bEMY 3TOM cMecH.

Onucvieams 00BEMHBIN cocTaB aTMochepHOro
BO3[yXa W NOHUMAamMb 3HAYEHHE TOCTOSHCTBA
3TOTO COCTaBa JJIsl 37I0POBbs
Xapaxmepuzogams 030H, Kak aUIOTPOIHYIO
MOAU(DUKAINIO KUCIOPOA.

Onucviéams ~ GU3NYECKUE U XUMHUYECKHE
CBOMCTBA, MOJYYCHHE U MIPUMEHEHHE KUCIOPOIa
C HCIIOJIb30BaHUEM PYCCKOTO (POAHOTO) sA3bIKA U
SI3BIKA XUMUH.

Ycemanasnueame MPUYHUHHO-CJIEICTBEHHBIE
CBS3M  MEXIy (U3NYECKUMHU  CBOICTBaAMU
KHCJIOpOJia ¥ crioco0aMu ero coOupaHusl.
Ilposooums M Habmodams  XUMHUYECKHH
OKCIEPUMEHT TIO TMOJYYEHHUIO0, COOMpPAaHUI0 U
pacmo3HaBaHUIO KHUCIOpPOJa ¢ COONIOIeHUEM
MpaBWJI TEXHUKH Oe3zomacHocTu. Onucvigams
XUMHYECKUN IKCIIEPUMEHT
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Pabomams ¢ naGopaTopHbIM 000pYZOBaHUEM H
HarpeBaTeJIbHBIMHU IPHOOPAMH B COOTBETCTBHHU C
MpaBUJIAMH TEXHUKH 0€30TIaCHOCTH.

Buinonnams npocteiiie npuémMsl 0OpaiieHus ¢
1a00paTopHBEIM  00OpyIOBaHUEM:  COOHMpaTh
npubOp UIA TOJYYEHHUsS Ta3oB, MPOBEPATH €ro
TepPMETHYHOCTh U MCIIOJIB30BATh ISl TIOTYUCHHSI
KHCJIOpOJa.

Cobupams KHCIOPOJ METOAOM BBITECHEHHS
BO3/lyXa U pacno3Hasams KUCiopoo.
Habniooams 3a  cBoiicTBaMM  BEUIECTB U
SIBIICHUSIMH, TIPOUCXOISIIUMHE C BEIIECTBAMH.
Onucvligams ~ XUMUYECKUH  DKCIIEPUMEHT  C
MOMOIIBI0 PYCCKOTO (POJHOIO) s3bIKA U SI3bIKa
XUMHH.

Cocmagnamo OTUéT o pe3ynbTaTam
IIPOBEIEHHOI0 DKCIIEPUMEHTA

Bovioensimyb cyniecTBEeHHBIC IPU3HAKH OKCHIIOB.
/Jlasamb Ha3BaHUS OKCHUJIOB IO UX (popmymnam.
Cocmasnsms ~ QOPMYIBI  OKCHIIOB IO WX
Ha3BaHUSIM.

Xapaxkmepuzoéams ~ TaKUX  TpEICTaBUTENCH
OKCHJIOB, KaK BOJa, VYIVIGKUCIBIA Ta3 |
Herau€Has U3BeCThb

Xapaxmepuzosambo COCTaB MOJIEKYIIHI,
¢buznueckue U XUMHUYECKHE  CBOMCTBA,
MOJIy4eHHUe ¥ MPUMEHEHHe BOJI0PO/Ia.
Yemanasnueams MPUYUHHO-CJIEICTBEHHbBIE
CBS3M MEXIy (U3NYECKUMU CBONCTBAMU U
cnocobamMu  coOMpaHus  BOAOPOJA, MEXIY
XMMHYECKUMU CBOWCTBaMU BOJOpOJa U €ro
IPUMEHEHHUEM.

Ilposooums W HabarwOoamv  XUMHAYECKUU
9KCIEPUMEHT N0 TMOJY4YEeHHI0, COOUPAHUIO U
pacrmo3HaBaHUIO BOJOpOJa C  COOJIIOJIEHUEM
OpaBWJI TeXHUKH Oe3zomacHoctu. Onucvieamo
XUMHYECKUN SKCIIEPUMEHT

Pabomamsb ¢ nabopatopHbIM 000pYyZAOBaHUEM H
HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBUH C
paBUJIaMU TEXHUKU 0€30TaCHOCTH.

Buinonnams npocteiimme npuéMpl 0OpaIieHus ¢
nabopaTopHbIM  00OpyIOBaHUEM:  cOOHMpaTh
npubop JUIs HOJYYEHHUs ra3oB, MPOBEPATH €ro
TePMETUYHOCTh M HCIOJIb30BATh JJISl TIOMYYCHHUS
BOJIOPOJIA.

Cobupams  BOJOPOJT METOJOM  BBITECHEHMS
BO3/yXa U pacno3Hasams 6000poo.

Habniooams 3a CBOWCTBAMH  BEIHIECTB U
SIBIICHUSIMH, TIPOUCXOISIIUMU C BEIIECTBAMHU.
Onucvligams ~ XUMUYECKUH  DKCIIEPUMEHT ¢
MOMOIIBIO PYCCKOTO (POJHOTO) fA3bIKA U S3bIKA
XUMHH.
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Cocmasnsamo OTUYET 10 pe3ynbraram
IIPOBEAEHHOIO YKCIIEPUMEHTA
Ananuszuposams coCTaB KUCIOT.

Pacnosnasams KHUCJIOTBI c MIOMOIIIBIO
WHJIUKATOPOB.

Xapaxmepuzosamv TPENCTABUTENEH  KHUCIIOT:
CEPHYIO U COJISIHYIO.

Onpedensimp ~ PacTBOPUMOCTb  COCIUHECHHM
C TIOMOTIIBIO Ta0JIHIIBI PACTBOPUMOCTH.
Yemanasnueams MPUYHHHO-CJICICTBEHHBIC
CBS3U MEXJY CBOWCTBAMHM CEPHOM M COJSTHOM
KHUCJIOT U 0OJIACTSAMU UX TIPUMEHEHHUSI.
OcosHasams  HEOOXOOUMOCTH  COOITIOAECHUS
MpaBWJl TEXHUKH OE30MaCHOCTH TpHU paboTe C
KHCJIOTaMHU

Xapaxkmepuzosams ~ COIA  KaK  TPOJYKTHI
3aMeNIeHus BOJAOPO/ia B KUCIOTE Ha METaJI.
3anucvieamv GOPMYIIBI COJIEH TIO BAJICHTHOCTH.
Ha3zvieamov comm o hopmymnam.

Hcnonvzoeames TaOAWIy PaCTBOPUMOCTH IS
XapaKTEPUCTUKN CBOWCTB COJIEH.

IIposooums pacy€rsl 1o hopmMyiiam cojiei
ObvscHambs TOHATUSL «KOJIMYECTBO BEIIECTBAY,
«MOJIb»,  «4HCIO  ABOragpo»,  «MOJISIpHAs
Maccay.

Pewams 3amaum ¢ UCNIOIB30BAHUEM MOHITHI
«KOJINYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«4uciio ABoraapo
ObvscHamb TOHATHUS «MOJISIPHBIM 00BbEM Tra30By,
«HOPMAJIbHBIE YCIOBUS.

Pewams 3amaunm ¢ MCHOJIB30BAaHUEM MOHATHUM
«KOJINYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCIO ABOTAIPO»
Xapakmepuzoeams KOIMYECTBEHHYIO CTOPOHY
XUMHUYECKUX OOBEKTOB U MPOLIECCOB.

Pewams 3anaun ¢ UCNONb30BaHUEM MOHATUI
«KOJINYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCIO ABOTAIPO»
ObvscHams TOHITHSI «OCHOBAHUM», «IIENOYNY,
«Ka4eCTBEHHAasl peakLUs», «MHAUKATOPY.
Knaccugpuyuposamso OCHOBaHUs o
pacTBopuMOCcTH B Bojae. Onpedensims 1O
dbopMmyne TNPUHAATIEKHOCTh HEOPraHUUYECKUX
BEILECTB K KJIacCy OCHOBAHUH.
Xapaxkmepuzosamo CBOMCTBaA OTHEIBHBIX
IIPEACTABUTENEH OCHOBAHUM.

HUcnonvszoeams TaOMUIYy PACTBOPUMOCTU IS
ONpeNeNIeHUsl PpAaCTBOPUMOCTH OCHOBAHUI
ObvscHamy MOHATHUSA «MaccoBasi 107
PacTBOPEHHOTO BEIIECTBAY.

Ycemanasnueames ananorum ¢ oObEMHOUN moueit
KOMIIOHEHTOB ra30BOM CMECH.
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Pewams 3amaun ¢ WCHOJB30BAaHHEM IOHATHUI
«MaccoBas JI0Jsl  JJIEMEHTa B  BEIICCTBEY,
«MaccoBasi JIOJIl PACTBOPEHHOTO BEIIECTBAY,
«00BEMHAS I0JIS Ta3000PA3HOTO BEIIECTBA»

OcCHOBHBIE
KJIaCChI
HEOpraHu4Iec
KHX
COCTMHEHUH

Obvacuams  TOHATHA — «HEcoJeoOpasyromue
OKCHUJIBI», «coJIe00pa3yromme OKCHIBD»,
«OCHOBHBIC OKCHUJIBI», «KHCIOTHBIC OKCHIBI.
Xapaxmepuzoeamv oOmue XHUMHYCCKUC
CBOMCTBa COJICO0PA3YIONIUX OKCHJIOB
(kucnotHelx U OCHOBHBIX).  Cocmagnamo
YpaBHEHUS PEAKIMA C Yy4acTHEM OKCHJIOB.
Habniooams n onucvleams peakyu ¢ ydacTueM
OKCHJIOB C IIOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA
Y SI3bIKA XUMHUH.

IIposooumu OTIBITHI, TTOITBEPIK TAOTITHE
XHUMHYECKHAE CBOMCTBA OKCHIOB C COOJIIOJICHUEM
MpaBUJI TEXHUKHU 0€30M1acCHOCTH

Cocmasnsimes ypaBHEHUS PEAKIUMH C ydacTHEM
OCHOBaHMH.

Habnwoams v onucvieams peakiiuy ¢ y4acTHEM
OCHOBAaHUN C TOMOIIBIO PYCCKOTO (POJHOTO)
SI3BIKA W SI3BIKA XHMHH.

IIposooumu OTIBITHI, TTOITBEPIK TAFOTITHE
XHUMHUYECKHE CBOMCTBaA OCHOBaHHI, c
coOIroIcHUEM MTPaBUJI TEXHUKH 0€30IaCHOCTH
Xapaxmepuzosambo oOmiue XUMHYECKHE
CBOWCTBA KUCJIOT

Cocmasnams ypaBHEHUS PEAKUUA C y4acTHEM
KUCIOT. Habarwoams M onucviéams peakiuu ¢
y4yacTHEM  KUCJIOT  C IIOMOHIbIO  PYCCKOTO
(poztHOTO) SI3BIKA U SI3bIKA XUMHH.

1Iposooumy OTIBITHI, HOITBEPKJAIOIIHE
XMMHYECKHUE CBOMCTBA KUCJIOT, C COOJIIOJICHUEM
IIPaBHJI TEXHUKH 0€301aCHOCTHU

PaznuyaTth MOHATUS «CPEAHHUE COJMY», «KHCIbIE
COJIN», OCHOBHBIE COJII.

XapakTepu3oBaTh 0o0OIIMe XUMHUYECKHE CBONCTBA
coJIeH.

Cocmagnams ypaBHEHUS PEAKIHA C y4acTHEM
coneir. Habrodams W onucvléamv PEaklUH C
y4yacTHEM COJIeH ¢ TIOMOIIbIO  PYCCKOTO
(potHOTO) SI3BIKA M SI3bIKA XUMHH.

IIposooumy OTIBITHI, MO ITBEPKJAIOIIHE
XHMHUYECKHUE CBOMCTBA COJIEH, C COOIIOIEHHEM
MPaBHUJI TEXHUKH 0€30TTaCHOCTH
Xapakmepuzoseamb  TIOHATHE  «TCHETUYECKUUI

psi.

Hnnrocmpuposams TEHETHUECKYIO CBSI3b MEXTY
BEUIECTBAMU: IIPOCTOE BEILIECTBO — OKCUJ —
TUAPOKCU — COJIb.

3anucvieamo ypaBHEHUs peaxiuid,
COOTBETCTBYIOLINX I10CJIEOBATEIBLHOCTH
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(mermouke)  MpeBpalleHHH  HEOPraHWYECKUX
BEIIECTB PA3TUYHBIX KJIACCOB

Ymemv ~ oOpamarbcs ¢ 1a0OPaTOPHBIM
obopynoBaHueM 1 HarpeBaTEIbHBIMU
npubopamMu B COOTBETCTBUM  C IPaBUIAMHU
TEXHUKH 0€3011aCHOCTH.

Pacnosznasams HEKOTOPBIE AHUOHBI U KATHOHBI.
Habniooams ~ cBONCTBA  JJEKTPOJIUTOB U
IPOUCXOSAIINX C HUMH SIBJICHUH.

Habniooams n onucvleams peakyu ¢ y4acTueM
IEKTPOJIUTOB C MOMOILBIO PYCCKOTO (POAHOIO)
SI3BIKA U SI3BIKA XMMHUU.

Dopmynuposamb  BBIBOJBI  TI0  pe3yJabTaTaM
IIPOBEIEHHOTO DKCIIEPUMEHTA

[Iepnoanuec
KM 3aKOH U
MIEPUOINIECK
as cucremMa
XUMHUYECKUX

aneMeHToB /l.

.
Menneneena.
Crpoenue
aroMa

Obvsacuamo MPU3HAKH, TIO3BOJISIIOIINE
OOBEAMHSTh TPYIITBI XUMHUYECKUX JJICMECHTOB B
€CTECTBEHHbBIE CEMENCTBA.

Packpvieamo XUMUYECKU CMBICIT
(aTEIMOITOTHIO) Ha3BaHUN €CTECTBEHHBIX
CEMENCTB.

Apeymenmuposames OTHOCUTEIHHOCTH HA3BaHUS
«MHEPTHBIE Ta3bI».

ObvscHamo, MIOHATHE «aMmpoTepHbIe
coenuHeHus». Habnwooams W onucvieamob
peakuuu  MEXIy BelIeCTBaMU  C IIOMOUIBIO
PYCCKOTO (POTHOTO) SI3bIKA U S3BIKA XUMHH.
Xapaxmepuzoeamv  TBOVMCTBEHHBIA  XapakTep
CBOMCTB aM(pOTEPHBIX OKCUIOB U THIPOKCHUIIOB.
Ilpogooums  ONBITBI  TO  MOJIYYEHUIO U
MOJATBEPKICHUIO XUMHYECKUX CBOMCTB
aM(pOTEepHBIX OKCHAOB U THUIPOKCHUIOB C
coOroIcHUEM MTPaBUJI TEXHUKH 0€30IaCHOCTH
Paznuuams  ecTeCTBEHHYI0O M HCKYCCTBEHHYIO
KJ1acCU(DUKAITUH.

ObvsacHams, TOYEMY TEPUOAMYECKUN 3aKOH
OTHOCST K €CTECTBEHHOH Kiaccuukaiuu.
Mooenuposams XUMHUYECKHE 3aKOHOMEPHOCTH,
BBIICTISIL  CYIIECTBEHHBIE  XapaKTePUCTUKU
00BEeKTa U MPEJICTaBIsAs UX B IPOCTPAHCTBEHHO-
rpadguyeckoii  WIM  3HAKOBO-CHMBOJHYECKON

hopme
ObvscHaAmb, 4TO TAKOE «IPOTOH», «HEHUTPOHY,
(OIEKTPOHY, «XUMUYECKHH DIIEMEHTY,

«MacCOBOM YHUCIIO.

Onucvleams CTPOEHUE AJIpa aTOMa UCTOJb3Ys
MIEPUOINYECKYIO CUCTEMY XUMUYECKUX
anemeHTOB J. . Meneneena.

Ionyuams wHQOpPMAIIMIO 1O XUMUU U3
Pa3IMYHBIX UCTOYHUKOB, AHAIUZUPOBAMb €€
ObvscHAmMb TIOHATHE «AIEKTPOHHBIN CIOW», WIH
«QHEPreTUYECKUN YPOBEHbY.

Cocmaensams CXEMBI pacnpeneneHus
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IEKTPOHOB [0  3JIEKTPOHHBIM  CIIOSIM B
ANEKTPOHHOU 000JI0UKE

Packpvisams u3ndeckuii CMBICT TOPSAKOBOTO
HOMEpa XMMHMYECKOIO  JJIEMEHTa, HOMepa
IeproJia ¥ HOMEpa IPYIIIHI.

Obvsacuamo 3aKOHOMEPHOCTH W3MEHEHUS
METaJUIMYECKUX U HEMETAUINYECKUX CBOWCTB
XUMUYECKUX DJIEMEHTOB U HMX COCIUHEHUU B
NepHo/Iax v rpyrmax

Xapaxmepuzosams XAMUYIECKUE JIEMEHTHI 1—3
NEPUOJIOB 0 UX IMOJIOKEHUIO B IEPUOAUYECKOI
CUCTEME XUMHUUYeCcKux odjaemeHtoB . .
Menpeneesa.

Apeymenmuposams ~ CBOMCTBA  OKCHAOB U
TUAPOKCUAOB  METAJUIOB M HEMETaJUIOB
IIOCPEACTBOM YPABHEHUN PEAKIIUN

Onpedensimo HUCTOYHUKU XUMUYECKON
nHpopmanuu.

Ionyuams HeoOXonuMyro HHGMOpPMaLMIO U3
Pa3IMYHBIX HCTOYHUKOB, QHAIU3UpPOBAmMb €€,
oopmasamo WH()OPMAITMOHHBIM  MPOJYKT,
npe3enmosams ero, secmu HAy4YHYIO
JMCKYCCUIO, Omcmaueams CBOIO TOYKY 3PEHHS
WJIH KOPPEeKmuposamo €€

Xumudaeckas
CBS3b.
OxucauTeabH
o-
BOCCTaHOBHTE
JIbHEIE
peakuu

ObvscHAmMb, 4TO TaKOE UOHHAS CBSA3b, HOHBI.
Xapaxmepuzoeams  MexaHuU3M  00pa3zoBaHUs
HWOHHOM CBSI3H.

Cocmaenams  CXeMBbl 00Opa30BaHHUS HOHHOM
CBSI3U.

Hcnonvzo6amsb 3HaKOBOE MOJIETUPOBAHUE.
Onpedensmv  THN  XUMHYECKOW CBS3H  TIO
(dbopmyre BemiecTa.

Ilpusooums TpuUMEpHl BEIIECTB C HOHHOM
CBA3BIO.

Yemanasnueamo MIPUYMHHO-CJICACTBEHHBIE
CBS3M MEXJIYy COCTaBOM BEIIECTBA M BUJIOM
XUMUYECKOM CBSI3U, MEXKIY HOHHOW CBSI3bIO U
KPUCTAJUIMYECKUM CTPOEHUEM BELIECTBA, MEKY
KPUCTAJUIMYECKUM CTPOECHHUEM BEIECTBA U €O
(bu3MYeCcKUMU CBOCTBAMH

ObvscHams TIOHSATUS «KOBAJICHTHAs CBS3bY,
«BAJICHTHOCTbY.

Cocmasnams cXxeMbl 00pa30BaHMs KOBAJIEHTHOM
HETIOJIAPHOM XMMHYECKOM CBS3H.

Hcnonvzoeams 3HaKOBOE MOJIETUPOBAHUE.
Onpeodensms  TUN  XAMHUYECKOM CBSI3U  TIO
(dhopmyre BeriecTna.

IIpuooums TpuMepsl BEIIECTB C KOBAJEHTHOM
CBA3BIO.

Yemanaenuseamo MPUYHHHO-CJIEICTBEHHBIE
CBSI3U MEXJy COCTaBOM BEIIECTBA WU BUJOM
XUMUYECKOM  CBSI3U, MEXAY KOBAJICHTHOMU
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CBSI3bI0 U KPUCTAUIMYECKUM  CTPOCHHEM
BEILIECTBA, MEXK/y KPUCTAIUIMYECKUM CTPOCHUEM
BEII[ECTBA U €r0 (PU3UIECKUMH CBOHCTBAMU
ObvsicHsams TIOHITUS «KOBAJICHTHAS TOJISPHAS
CBSI3bY, «AIEKTPOOTPULIATETLHOCTDY,
«BO3TOHKaY», WU «CYOJIUMAITHS.

Cocmaenams cxeMbl 00pa30BaHUsI KOBAJICHTHOM
MOJIIPHON XUMHUYECKOM CBSI3U.

Hcnonvszoeams 3HaKOBOE MOJIETUPOBAHHUE.
Xapaxkmepuzoeams ~ MeXaHU3M  00pa30BaHUs
HOJISIPHOM KOBAJICHTHOM CBSI3H.

Onpedenssimp  THN  XUMHYECKOM CBS3HM  TIO
(dhopmyre BerecTna.

Ilpusooums mpuUMeEpHl BEIIECTB C KOBAJEHTHOM
MOJIIPHOM CBSI3BIO.

Yemanasnueamsn MPUYHHHO-CJICICTBEHHBIC
CBSI3M MEXJy COCTAaBOM BEIIECTBA U BHUIOM
XUMHYECKOM  CBSA3M, MEXKIY KOBAJECHTHOMU
CBS3bI0 W  KPUCTAUIMYECKUM  CTPOCHHEM
BEIIIECTBA, MKy KPUCTAUTMYECKUM CTPOCHUEM
BEIIIECTBA M €T0 (PU3MUECKHUMHU CBONCTBAMU.
Cocmaensasms GHOpMynbl OMHAPHBIX COEITMHEHUM
M0 BaJ€HTHOCTH W HAX0OUMb BAJICHTHOCTH
AJIEMEHTOB o bopmyie OMHApPHOTO
COEJIMHEHUSI.

Hcnonvzosams MaTepuanbHOE MOJEINPOBAHHE
ObvscHAmMb, UTO TaKOE METAIIINYECKas CBSI3b.
Cocmagnamo CXEMBI o0Opa3oBaHus
METAJUTMYECKON XUMHYECKOU CBSI3H.
Hcnonvzoeams 3HaKOBOE MOJIETUPOBAHUE.
Xapaxmepuzogams  MexaHuU3M  00pa3zoBaHUs
METAJIJTNYECKON CBA3H.

Onpedensmv  THN  XUMHYECKOW CBS3H  TIO
(dhopmyre BemiecTa.

IIpusooumo PUMEPBI BEIIECTB c
METAJJTNYECKON CBS3bIO.
Ycemanasnueamsn MPUYUHHO-CJIEICTBEHHbBIE

CBSI3M MEXJIy COCTaBOM BEIIECTBA U BHJIOM
XAMHUYECKOH CBSI3HM, MEXKIY METaTHUeCKON
CBSI3pI0 M KPUCTAJUIMYECKHM  CTPOCHHEM
BEILIECTBA, MEKY KPUCTAJUTMUECKHM CTPOCHHEM
BEILIECTBA U €ro (PU3NYECKUMH CBOHCTBAMHU.
Obvsacuamb  TIOHSATUS «CTENEHb OKHCICHUS»,
«BaJICHTHOCTBY.

Cocmasnsams GopMysbl OMHAPHBIX COEAUHEHHH
Ha OCHOBE OOIEro croco6a uxX Ha3BaHU.
Cpaenusamv  @anreHmHocmb W CTENEHb
OKHCIICHMSL.

Paccuumvieams ~ cTENEHM  OKMUCIEHUS IO
(bopMynaM XUMHYECKUX COEAUHEHUI

OOBACHATD MOHATHUS «OKHUCIIUTEIIBHO-
BOCCTAHOBMTEJIbHBIE PEAKIUN», «OKHCIUTEIbY,
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«BOCCTAHOBUTEIIY, «OKHUCIICHUE,
«BOCCTAHOBJICHUEY.

KnaccupunupoBarh XUMHYECKHE PEAKIUi 110
MPU3HAKY HW3MEHEHUS CTENEHEW OKHUCIEHUSA
3JIEMEHTOB.

Onpenensatb OKUCITUTEIb M BOCCTAHOBUTEINb,
IIPOLIECCHI OKUCIIEHUS U BOCCTAHOBJICHUS.
Hcnonp30BaTh 3HAKOBOE MOAEINPOBAHUE

9 kaacc
Ne HasBanue Bunel nestenbHOCTH 00yYaromuxcs Komnue | Cpoxu
paszne | pasnena CTBO poBeJie
ja /TeMbl 4acoB | Hug
1 [ToBTOpenune | XapakTepu3zoBaTh OKCH/JIBI, TUAPOKCUIIBI | 7 1
n 000011eHne | (OCHOBaHUS, am(oTepHbIe THJIPOKCH/IBI, YeTBEPTh
CBEICHMM 10 | KUCIOPOJICOAEPKAIME KHUCIOThI) U COJU IO
Kypcy 8 TJIaHy: cocTaB,  cmocoObl  00pa3oBaHUs
KJiacca. Ha3BaHM, XapaKkTepHbIE CBOMCTBA U MOJTyUEHHE.
Xumunueckue | KnaccuuuupoBaTh  OKCHIBI, THAPOKCHIbI
peakuuu (ocHOBaHUS, am(oTepHbIe TUJIPOKCH/IBI,

KHCIIOPOJICOepKAIIUe KHUCIOThI) U COJIU TI0
Pa3JIMYHBIM IIPU3HAKAM.

Ymets MOATBEPIK/1aTh XapaKTEePUCTUKY
OTJIEIbHBIX npeicTaBuTeNeH KJIaCCOB
HEOPraHUYECKUX BEIIECTB ypaBHEHUSMU
COOTBETCTBYIOLIUX PEAKIIUH.

PackppiBaTh TE€HETHUYECKYIO CBSI3b MEXIY
KJlJacCaMH HEOPraHWYEeCKUX COeTMHEHUN
OOBACHATD TOHATHS «XUMHYECKas peakuus»,

«pC€aKuuun COCIANHCHUA», «PpCaAKINU
Pa3IoXKECHUA», «PCAKIUU O6MCH3», «pCaAKIU
3aMCIICHUS), «PCAKINHU HCﬁTpaHHSaHHH)),
OK30TCPMHUUCCKUC pCaKIuu»,
OHIAOTCPMUYCCKUC pCaKuuu», «O 6paTI/IMBIe
pPEaKIIun», «HeO6paTI/IMI>Ie pC€aKuuu»,
«OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUU,
«T'OMOI'CHHBIC pCaKuuu», «I'CTCPOIrCHHLIC
pE€aKuum», «KAaTaJIUTHUYCCKHUC PpCaKIuu»,

CHEKATAIMTHYECKUE  PEAKIUN»,  TEIJIOBOM
3 PEeKT XUMUIECKON peaKIum.
KnaccupunupoBaTh XUMHYECKHE PEAKIUU TI0
pa3IMYHBIM OCHOBAHUSM.

Onpenensatb OKUCIUTENb W BOCCTAaHOBUTEID,
MPOIECCHl OKUCICHUS U BOCCTAHOBJICHHSL.
HabmronaTe ¥ oONMCHIBATH PEAKIUU  MEXKAY
BEIIECTBAMHU C TOMOIIBID PYCCKOTO (POJHOTO)
SI3BIKA U SI3BIKA XUMUU

OOBACHATH, YTO TAKOE «CKOPOCTh XUMHUYECKOM
peaxIum.

ApryMeHTUpPOBaTh BHIOOp €AMHHUI] U3MEPEHUs V,

p.
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YcranaBiaMBaTh NMPUYMHHO-CIICACTBEHHBIE CBSI3U
BIUSIHHUS Pa3IUYHBIX (PAKTOPOB Ha CKOPOCTh
XUMUYECKUX PEAKLUH.
HabGnronate ¥ ONKMCHIBaTH PEAKIMH  MEXKIY
BEILIECTBAMHU C IMOMOIIBIO PYCCKOTO (POJHOTO)
SI3bIKA U SI3BIKA XUMUHU
[IpoBoanTH OTIBITEHI, MOITBEPIK IAFOIIIHE
3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOH peakiu OT
pa3nuyHbIX (HaKTOPOB

XUMHYECKHUE
peakuuu B
pacTtBopax

XapaxkTepu30oBaTh MOHATHS «AJIEKTPOJIUTUYECKAS
JMCCOLIMALIUS», «QIEKTPOJIUTHIY,
«HEAIIEKTPOIUTHI».

YcranaBnuBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY IPUPOJION IEKTPOIUTA U CTEHEHBIO €ro
M CCOLIMALIUY.

YcranaBnuBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY TUIIOM XUMHUYECKOH CBSI3U B AJIEKTPOJIUTE
Y MEXaHHU3MOM €ro JUCCOLUAINH

XapakTepu3oBaTh MOHSITUS «CTETEHb
JUCCOIMALN»,  «CHUJBHBIE  DJIEKTPOJIUTHDY,
«cnabbie ANEKTPOJIUTED, «KaTUOHBDY,

«AHHUOHED», «KHCJIOTBI», «OCHOBAHUSI, «COJIM.
CocTaBiATh  ypaBHEHHsI  DIIEKTPOJIUTHYECKOMN
JIMCCOIMAIINU KUCIJIOT, OCHOBAHWI U COJICH.

HnmroctpupoBaTh npuMepamMu OCHOBHEIE

MTOJIOKECHHS TEOpHH AIIEKTPOUTHIECKOM
JICCOTIMAIIN Y.

Pazniuath KOMITOHCHTBI JI0Ka3aTeIbCTB
(Te3ncos, apryMEeHTOB " hopmbl
JI0Ka3aTeIbCTBA)

XapakTepu3oBaTh oOlIMe XUMHUYECKHE CBONCTBA
KUCJIOT C MO3HUIUNA TEOPUHU DICKTPOIUTUUECKOM
JMCCOLIMAIIUU.

CocTaBisaTh  MOJEKYJISpHbIE,  TMOJHBIE U
COKpallEHHbIE HOHHBIC YPAaBHEHUS pEaKIuil C
y4acCTHEM KHUCIIOT.

ApryMeHTUpOBaTh BO3MOKHOCTh IPOTEKaHUS
peakxIuii ¢ yuacTHeM KUCJIOT Ha OCHOBE MpaBuia
Bbeproine u psga akTUBHOCTH METaJIIOB.
[IpoBoauTh OTIBITHI, MOITBEPIK TAIOIIHE
XMUMHYECKHUE CBOMCTBA KUCIIOT, C COOIIIOJICHUEM
MPaBWJI TEXHUKH 0€30MaCHOCTH.

HabntonaTe ¥ onmuceIBaTh peakiuul ¢ y4acTHEM
KHCJIOT C TIOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA
U SI3bIKa XUMHU

CocTaBisTh ~ MOJEKYJISPHBIE,  TOJHBIE U
COKpallI€HHbIE HMOHHBIC YPABHEHUs pEaKkLUil C
y4acTHEM OCHOBAHMM.

AprymMeHTHpoBaTh BO3MOKHOCTb IIPOTEKaHUS
peakuuii ¢ y4aCTHEM OCHOBAaHHNM Ha OCHOBE
npasuia beproiue.
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[IpoBoauTh OTIBITHI, IO ITBEPIK TAIOIIIE
XMUMHYECKHE CBOICTBa OCHOBaHUH, c
COOIIIO/ICHUEM TIPaBUJI TEXHUKU 0€30MacHOCTH.
HaGnronate ¥ OnMCHIBaTh PEAKUUU C y4acTHEM
KHCJIOT C IOMOUIbIO PYCCKOIO (POJHOIO) SI3bIKa
U SI3bIKA XUMUH

XapakTepru3oBaTh 00IIHME XUMUYECCKHE CBOHCTBA
COJIEM C NO3ULMU TEOPUM DIIEKTPOIUTHYECKON
JMCCOLIMALIUU.

CocTaBisTh  MOJEKYJISpHbIE,  MOJHbIE U
COKpAILLEHHbIE HOHHBIE YPAaBHEHUS pEakUui C
Y4aCTHEM COJIEH.

ApryMeHTHpoBaTh BO3MOXKHOCTb IPOTEKaHHS
peaKkuuii ¢ y4yacTUEM COJIEN Ha OCHOBE IpaBHIIa
beprome.

[IpoBoauTH OTIBITHI, MO/ITBEPIK TAIOIIIHE
XHUMHAYECKHE CBOMCTBA COJIEH, C COOJIIOIEHUEM
MpaBUJI TEXHUKH 0€30MaCHOCTH.

HabmtonaTe ¥ onuceiBaTh peakiyuy ¢ y4aCTHEM
CoJIel C TIOMOIIbI0 PYCCKOTO (POJIHOTO) S3bIKA U
SI3bIKA XUMUHU

YcTaHaBnuBaTh 3aBHUCHUMOCTh MEXAY COCTaBOM
COJIM ¥ XapaKTepoM €€ ruApoJIn3a.
AHanu3upoBaTh Ccpely pacTBopa COJU  C
MTOMOIIBIO0 UHAUKATOPOB.

[IporHo3upoBaTh THI THAPOJIU3A COJM Ha
OCHOBE aHayM3a €€ GopMyJIIbI

YMmetb oOpamaTecs c 71a00paTOPHBIM
o0opynoBaHueM u HarpeBaTeIbHbIMU
npubopaMu B COOTBETCTBUU C IIpaBUIIAMU
TEXHUKH 0€30MaCHOCTH.

Habmtonate cBOiCTBA 3JIEKTPOIUTOB.
HabmtonaTe ¥ onuceiBaTh peakiuy ¢ y4yacTHEM
JNIEKTPOJIUTOB C TOMOUIBIO E€CTECTBEHHOTO
(pyccKoro Wiu poJHOTO) SI3bIKA U SI3bIKA XUMUHU.
@opMyaHpoOBaTh  BBIBOJABI MO  pe3yjibTaTam
POBEIEHHOTO SKCIIEPUMEHTA

Hewmerasl n
ux
COEIUHEHUS

OOBACHATD, YTO TAKOE HEMETAJIBI.
XapakTepu3oBarb XUMHYECKHE DJJIEMEHTBI —
HeMeTallIbl U  CTpoeHue, (U3MYecKue Hu
XMMHMYECKHE CBOMCTBA IPOCTBIX BEILIECTB —
HEMETAJIJIOB.

OOBsCHATD 3aBUCUMOCTD OKHCIIUTEIILHO-
BOCCTaHOBUTEIIbHBIX CBOMCTB (i
IIPEICKa3bIBATh CBOMCTBA) JJIEMEHTOB-
HEMETAJUIOB OT UX IIOJI0KEHUS B IIEPUOJUYECKOMN
cucreMe  xumudyeckux onementos [, WM.
Menpeneesa.

VYcraHaBiIMBaTh NIPUYMHHO-CIICACTBEHHBIE CBS3H
MEXK/y CTPOCHHUEM aTOMa, XUMUYECKOU CBS3bIO,
TUIIOM KPUCTAJUIMYECKOU PEIIETKH HEMETalIa U
€ro COeJMHEHUH W (U3NYECKUMHU CBOWCTBAMU
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JAHHOTO HEMETAaJlIa U €r0 COCAMHEHUH.
Jloka3bIBaTh OTHOCHUTEIILHOCTh MOHSITHIA
«METaI» U «HEMETAILDY

XapakTepu3oBaTh CTpOCHUE, (U3NYECKUE U
XUMHYECKUE CBOMCTBA, MOJTy4ECHHE u
NPUMCHCHHE TaJOreHOB B IUIaHE OOmIero,
0COOEHHOTO U €IUHUYHOTO.

YcTaHaBIMBaTh MPUYMHHO-CIICICTBEHHBIC CBSI3U
MEXJy CTPOCHHEM aToMa, XUMHUYECKOH CBSI3bIO,
TUTIOM KPUCTAJUTMYECKON PEIMIETKN Yy TaJOTCHOB
U (PU3UYECKIMH W XUMHUYECCKHUMH CBOHCTBaAMHU
9THX BEIICCTB

XapakTepu3oBaTh C HMCMOJIB30BAaHUEM PYCCKOTO
(pomHOTO) sI3BIKA M SI3bIKA XUMHH COCTaB,
¢usnueckne W XUMHUYECKHE  CBOICTBa,
MOJIydeHHe W TPUMCHECHHWE  COCIUHEHUI
raJIOre€HOB.

HaspiBaTh coeTMHEHUS TaJOreHOB M0 GOpMYyJIe |
COCTaBIIATH (POPMYJIBI ITO WX HA3BAHHUIO.
YcTaHaBIMBaTh MPUYHMHHO-CIICICTBEHHBIC CBSI3U
MEXIYy XAMHYECKOW  CBSI3bI0 W THUIIOM
KPUCTANTMYECKOW PEIIeTKH B  COCAMHCHHSIX
TAIOTCHOB W (DM3MYECKHUMHU W XUMHUYCCKUMHU
CBOMCTBaMH DTUX BEIECTB.

[IpoBoauTh, HaOII0IaTh U OIUCHIBATH
XMUMHYECKUN SKCIIEPUMEHT MO pacHo3HaBaHHUIO
TJIOTeHUJ-MOHOB €  COOJIOIGHUEM  TPaBHII
TEXHUKH 0€30MaCHOCTH.

Boimonuate  pacu€rel 1o XUMHYECKUM
bopmynam u YpaBHEHUSM peaxiui,
OPOTEKAIIUX €  Y4acTHUEeM  COEIMHEHUM
raJioreHoB

YmMmetb oOpamaTecs c J1a60paTOPHBIM
000pyI0BaHHEM u HarpeBareIbHbIMU
npubopaMu B COOTBETCTBUU C IpaBUIIAMU
TEXHUKH 0€30MaCHOCTH.

HabGmiomate  cBoiicTBa ~ DIIEKTPOJIUTOB U
MPOUCXOISIINX C HUMH SBIICHHIA.

HabmonaTe ¥ onmuceIBaTh peakiuy ¢ y4aCTHEM
AJIEKTPOJIUTOB C TIOMOIIBIO PYCCKOTO (POAHOTO)
SI3BIKA U SI3bIKA XUMHH.

@opMynHpoBaTh BBIBOJBI [0  pe3ylbTaTaM
MPOBEIEHHOTO SKCIIEPUMEHTA

JlaBaTh  OOIIyI0O  XapaKTEPUCTHKY aToMaM,
IPOCTBIM BEIleCTBAM U COETMHEHUSIM
XallbKOT€HOB B 3aBUCUMOCTH OT UX MOJIOXKEHUS B
NEPUONIECKON CHUCTEME.

XapakTepu3oBaTh ~ CTPOEHHE,  AJUIOTPOIHIO,
¢uznueckue U XUMHUYECKHE  CBOICTBa,
MOJIy4eHUE U TIPUMEHEHHE CEPBI.

YcTanaBnuBaTh MPUYHMHHO-CIIEICTBEHHBIC CBSI3U
MEXAY CTPOCHHEM aTOMa, XMMHUYECKOU CBSI3BIO,
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TUMNOM KPHUCTAJUIMYECKOM PEIIETKU CEPbI U €€
(U3HYECKUMU U XUMUYECKUMU CBOMCTBAMH.
Brimomaare pacyéTbl 1o XUMHYSCKUM

dhopmynam u YpaBHEHUSM peaxiui,
MIPOTEKAIOIINX C YIaCTHEM CEPBI.
[IpoBoauth,  HaOMIOMATH M OINKCHIBATH

XUMHUYECKUN IKCIIEPUMEHT 110 TOPEHUIO CEpPhI Ha
BO3JIyX€ U B KHCJIOPOJI€ C COOJIIO/ICHUEM TTPaBUII
TEXHUKH 0€30MaCHOCTH

XapakTepu3oBaTh C HMCIOJIB30BAHHUEM PYCCKOTO
(pomHOrO) sI3pIKA M S3bIKA XUMHH COCTaB,
¢u3uyeckue M XMMHUYECKHE  CBOWCTBA,
MOJydYeHUE W MPUMEHEHHE COCAMHEHUMN Cephbl B
CTENEHU OKUCITIEHUS —2.

Ha3piBaTh coenuHEeHHMs cepbl B CTENEHU
OKUCJIEHHS —2 10 (¢opMylde M COCTaBIATh
(hopMyIIBI O UX HA3BAHUIO.

CocTaBiaTh  MOJEKYJISIPHBIE W HOHHBIC
ypaBHEHUS peaKIuii, XapaKTEPHU3YIOITHE
XUMHUYECKHE CBOWCTBA COEAUHEHUM CEpbl B
CTEIICHU OKUCIICHUS —2.

OnuceIBaTh TIPOTIECCHI OKHCIICHUS-
BOCCTAHOBJICHHUS, ONPENETATh OKHCIUTEIh U
BOCCTAHOBHUTENb M COCTABIIATH AJIEKTPOHHBIN
0anaHC B peakIUsaX C Y4acTHEM Cepbl B CTEEHH
OKHCIIEHUS —2.

VYcraHaBnMBaTh NPUYMHHO-CIICICTBEHHBIE CBSI3H
MEXJy XHMHYECKOM  CBA3BIO U THUIIOM
KPUCTAJUIMYECKOM PEIIETKH B  COEIUHEHHUSIX
ceppl U (QUINYECKUMU U  XUMHUYECKUMU
CBOMCTBAMH 3TUX COCIMHEHUN

3anuceIBaTh POPMYIBI OKCHIIOB CEpbl, HA3bIBATh
UX, ONMUCHIBaTh CBOMCTBA HAa OCHOBE 3HAHUM O
KHCJIOTHBIX OKCHJIAX.

XapakTepu3oBaTh C HCIOJIb30BAaHUEM PYCCKOTO
(pogHOro) s3pIKa W S3bIKA XHMHUHU COCTaB,
¢usznueckue W XMMHYECKHE CBOWCTBA CEpHOI
KHUCJIOThI KaK 3J€KTPOJIUTA.

CocraBiiATh ~ MOJIEKYJSIPHBIE W HOHHBIE
ypaBHEHUS peakuuii, XapaKTEepU3yIOIINX
XUMHUYECKUE CBOMCTBA CEPHOM KHUCIIOTHI.
Pacrnio3znaBate cynbgaT-HOHBI.

XapakTepu3oBaTh C HMCMIOJIb30BAaHHUEM PYCCKOTO
(pomHOrO) s3BIKA W SI3bIKA XHUMHH CBOMCTBa
KOHILICHTPUPOBAaHHOM CEpPHOM  KHUCIOTBHI  Kak
OKUCITUTETIS.

CocraBnATth YpaBHEHUS OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakuuii METOJ0M
ANIEKTPOHHOTO OanaHca.

BoimonHsaTe  pacuérbl () XUMHUYECKUM
bopmynam u YPaBHEHUSIM peakuuid,
MPOTEKAIOIINX C YYACTUEM CEPHOU KUCIIOTHI.
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HaGHIOI[aTB n OITMChIBATh XUMHYCCKHI

IKCIIEPUMEHT
Ymertb oOpamarbcs c  11abopaTopHBIM
obopynoBaHueM " HarpeBaTeIbHBIMU

npubopaMu B COOTBETCTBHM C IIpaBUJIAMHU
TEXHUKH 0€301aCHOCTH.

HabGmonate  cBoiicTBa  DJEKTPOJUTOB U
IPOUCXOSIINUX C HUMU SIBJICHUI.

Habntonate u onuceiBaTh peakuu C y4yaCTHEM
IEKTPOJIUTOB C IOMOUIBIO E€CTECTBEHHOIO
(pyccKoro UM poJHOTO) sI3bIKa U sSI3bIKa XUMUMU.
@opMyIHpoBaTh BBIBOJBI MO  pe3yibTaTaM
IIPOBEIEHHOIO DKCIIEPUMEHTA

JaBaTh  OOLIyl0O XapaKTEpUCTHKY aToMaM,
MPOCTBIM  BEIlleCTBaM u COETUHEHUSIM
2JIEMEHTOB VA-Tpynnbl B 3aBUCUMOCTH OT MX
IIOJIO’KEHHUS B IEPUOJUYECKOMN CUCTEME.
XapakTepu3oBaTh C HCIOJIb30BaHHUEM PYCCKOTO
(pomHOTO) sI3BIKA W SI3bIKA XUMHH CTPOCHUE,
¢buznueckue U XUMHUYECKHE  CBOIICTBa,
MOJIy4eHHe U IPUMEHEHHUE a30Ta.

HaspiBaTth coeauHeHus azota mo Qopmyne u
COCTaBIIATH (OPMYJIBI [0 UX HA3BAHUIO.
VYcraHaBnMBaTh NPUYMHHO-CIICICTBEHHBIE CBSI3H
MEXJy CTPOCHHEM aTroMa U MOJIEKYJbl, BHJIOM
XUMHUYECKOM CBSI3H, THUIIOM KPHUCTAJNIMYECKON
peméTku a3ora W ero  (U3MYECKUMHU U
XUMHUYECKUMH CBOMCTBAMU.

BemonHATe  pacu€rel 1O XUMHUYECKUM
bopmynam u YPaBHEHUSIM peakuuid,
IPOTEKAIOLIUX C YYaCTHEM a30Ta
XapakTepu3oBaTh C HMCIOJIB30BaHUEM PYCCKOTO
(pogHOro) s3pIKa W S3bIKA XHMHUU COCTaB,
CTPOEHHE MOJIEKYJIBI, buznueckue u
XUMUYECKUE CBONCTBA, MOJIy4E€HHE u
IPUMEHEHUE aMMHAaKa.

HaspiBath conmu amMMoHHS 1o QopmynaMm H
COCTaBIATH (POPMYJIBI [0 UX HA3BAHUSM.
3anuchiBaTh  MOJIEKYJISIDHBIE M HOHHBIC
ypaBHEHUS peakuuii, XapaKTEepU3yIOIINX
XUMUYECKHE CBOMCTBA aMMuaka U  CcoJied
aMMOHUSL.

CocraBniTh ypaBHEHUS OKHUCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX pEAaKUUHd C  ydacTHEM
aMMHaKka C IOMOIIBI0 METOJAa 3JIEKTPOHHOTO
OanaHca.

YcranaBnuBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXIYy BHIOM XUMHUYECKOM CBS3HM, THUIIOM
KPUCTAITIMYECKON PEMIETKH B aMMHaKe U COJIAX
aMMOHUS U (U3UYECKUMU U XUMHUYECKUMHU
CBOMCTBaMH 3TUX BEILECTB.

IIpoBouTH, Ha0JI01aTh U OIUCHIBAThH

51



XUMUYECKUNA SKCHEPUMEHT M0 Pacro3HABAHUIO
MOHOB aMMOHHUS ¢ COOJIOJICHHUE TIPABIIT TEXHUKU
0e30MacHOCTH.

BremonaaTs pacyéTnl o XUMHUYECKUM
hopmynam u YpaBHEHUSM peaxiui,
MPOTEKAIOIIUX C YIaCTHEM aMMHUaKa

[Tomyuats, coOupare W pacro3HaBaTh aMMHAK.
OOpamiarbest ¢ 1abOpaTOPHBIM 0O0OPYIOBAHHEM

51 HarpeBaTeIbHBIMU npudopamu B
COOTBCTCTBUHU C HpaBI/IJIaMI/I TCXHUKHU
0€30I1aCHOCTH.

Habnromate W omMCHIBAaTH  XUMHUYECKUH
9KCIIEPUMEHT C TMOMOIIBI0 PYCCKOTO (POJIHOTO)
SI3BIKA U SI3BIKA XHUMUU.

@opMynupoBaTh BBIBOJBI O  pE3yJIbTaTaM
IIPOBEIEHHOI0 DKCIIEPUMEHTA.

CoTpyaHuyaTh B nporecce y4eOHOT0
B3aMMO/ICHCTBUS ITPH pabOTe B TPyIIIIax
XapakTepHu30BaTh C UCIOJIH30BAHUEM PYCCKOTO
(pomHOTO) s3BIKA W SI3bIKA XUMHH COCTaB,
¢usnvyeckne W XUMHYECKHE  CBOWCTBA,
MOJTydeHHE ¥ IPUMEHEHHE OKCHJIOB a30Ta.
CocTaBnsiTh ~ MOJIGKYJNSpHBIE W HOHHBIC
ypaBHEHUS peaxuui, XapaKTepU3yIOLIUX
XMMHYECKHE CBOMCTBA OKCHUJIOB a30Ta.
YcTanaBnuBaTh NPUYMHHO-CIIEICTBEHHBIE CBS3U
MEXAY BHJIOM XHMHUYECKON CBSI3H, THUIIOM
KPUCTAJIMYECKON PEIIETKH B OKCHUIAX a3oTa U
uX pU3NUECKUMH U XUMHUYECKUMH CBONCTBaMHU.
XapakTepu3oBaTh C HCIOJIb30BAaHHUEM PYCCKOTO
(pogHOro) s3pIKa W S3bIKA XHMHUU COCTaB,
¢u3nueckue M XMMHUYECKHE CBOICTBA a30THOI
KHCJIOTHI KaK AJIEKTPOJIUTA U €€ TpUMEHEHHUE.
3anuchiBaTh ~ MOJICKYJISPHBIE U HOHHBIE

ypaBHEHUS peaxuui, XapaKTepU3ykolue
XMMHYECKHE CBOWMCTBA a30THOM KHUCIOTHI Kak
ANEKTPOJINTA.

[IpoBoauTH, HaOII0IaTh U OIUCHIBATH

XUMUYECKUH 3KCIIEPUMEHT, XapaKTepHU3YIOLIUi
CBOMCTBA a30THOM KHUCIOTBI KaK JIEKTPOJIMTA, C
COOJIIOICHUEM IIPAaBUJI TEXHUKU 0€30MacHOCTH.
XapakTepu3oBaTh  A30THYIO  KHUCIOTY  Kak
OKHUCJIUTEb.

CocraBniTh ypaBHEHUS OKHUCJIUTEIBHO-
BOCCTaHOBUTENBHBIX peaKIuid,
XapaKTEPU3YIOIINX  XMUMHUYECKHE  CBOMCTBA
A30THOW KHCIIOTHI KaK OKHCIIUTENS, ¢ TIOMOIIBIO
METO/Ia AIEKTPOHHOI0 OaaHca.

[IpoBoauTh,  HaOmMOJaTh M OIHUCHIBATh
XMMHMUYECKUH DKCIEPUMEHT, XapaKTepU3YIOLIU
CBOMCTBA a30THOM KHCIIOTBI KaK OKHCIMTENS, C
COOJIIOJICHHEM IPAaBUJI TEXHUKU 0€30aCHOCTH
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XapakTepu3oBaTh C UCIOJIB30BAHUEM PYCCKOTO
(pomHOTO) sI3bIKA M SI3bIKA XUMHH CTPOCHHE,
AUIOTPONHI0, (U3MYECKHEe U XUMHUYECKHE
CBOICTBa, MmoJrydeHue u nmpumMmeHeHue gocdopa.
CamOCTOSITEIbHO OIHUCHIBATh CBOWCTBA OKCHIA
dochopa(V) Kak KHCIOTHOTO OKCHIA U
cBoiicTBa PoCchHOPHOI KUCITOTHI.
NnnroctpupoBats cBoiicTBa okcuaa docdopa(V)
u  QochopHOH  KHUCIOTBI  YpPaBHCHHUSMH
COOTBETCTBYIOIINX PEAKLIAMN.

[IpoBoanTh,  HaOmMIOmATH M OIKMCHIBATH
XUMUYECKHH OKCIEPUMEHT C COOJOJCHUEM
MpaBUJI TEXHUKH 0€3011aCHOCTH.

Pacnio3znaBate (ocdar-noHsl

HaBate  OOIIyr0  XapaKTEPUCTHUKY aTOMaM,
OpPOCTBIM  BEMIECTBAM | COCZIMHEHUSIM
aneMeHTOB [VA-rpynmnel B 3aBUCUMOCTH OT HX
MOJIOKEHHUS B IEPUOIUYECKON CUCTEME.
XapakTepru30BaTh C UCIOJIB30BAHUEM PYCCKOTO
(pomHOTO) sI3BIKA W SI3bIKA XUMHH CTPOCHUE,
AUIOTPONIHI0, (U3HYECKHE W  XUMHUYECKHUE
CBOMCTBA, MOJTy4eHHUE " IIPUMEHEHNE
amopdHOro yriepoja.

CpaBHUBaATh CTPOEHHWE W CBOMCTBAa ajlMasza U
rpadwura.

OnuceiBaTh OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE
CBOICTBA yriiepoja.

[IpoBoguTth,  HAOMOJATH U ONHUCHIBATh
XUMHYECKUH OSKCIIEPUMEHT C COOJII0JIEHUEM
IPaBHJI TEXHUKH 0€30IaCHOCTH
XapakTepu3oBaTh C HCIOJIb30BAaHHUEM PYCCKOTO
(pogHOro) s3plka U S3bIKa XHMHH COCTaB,
¢buznueckue U XUMHUYECKHE  CBOIICTBa,
MOJIy4YeHUE U IPUMEHEHHE OKCUIOB YIiepoa.
YcTanaBnuBaTh NPUYHMHHO-CIIEICTBEHHBIE CBSI3U
MEXJIy BHUIOM XHMHYECKOH CBS3M U THUIIOM
KPUCTAJUTMUECKON PEIIETKH B OKCUIaX yriepoaa
U uxX  (GUBNYECKUMH U  XUMUYECKUMHU
CBOMCTBaMH, a TaKXKe MPUMEHEHUEM.
CobOmoaTh mpaBUiia TEXHUKA OE30MaCHOCTH
IIPU UCTIOJI30BAHUHU TIECYHOTO OTOTLIICHUSI.
Oxka3plBaTh MEPBYK MOMOIIb HpPU OTPaBICHUU
yrapHBIM Ta30M.

XapakTepru3oBaTh C UCMOJIb30BAHUEM PYCCKOTO
(pomHOrO) s3bIKA W S3bIKAa XMMHH COCTaB,
¢usnyeckue M XUMHYECKHME  CBOMCTBa,
HOJy4eHUE U MPUMEHEHUE YrOJbHON KUCIOTHI U
e€ couelt (kapOOHATOB M THPOKAPOOHATOB).
WnmocTpupoBaTh 3aBHCUMOCTh CBOHCTB coOJIei
YTOJILHOW KUCIIOTHI OT UX COCTaBa.

[IpoBoguTh,  HAOMOJATP W OMUCHIBATh
XUMHUYECKHH OKCIEPUMEHT C COOJI0JCHUEM
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MIPABUJI TEXHUKU OE30MIAaCHOCTH.

Pacnio3znaBatk kapOOHAT-HOH.

BrinonHsaTh pacyéTbl o XUMHUYECKUM
dhopmynam u YpaBHEHUSM peaxiui,
NPOTEKAKIINX C  y4aCTHEM  COCAMHEHUU
yriepojaa

[omyyars, coOupaTh M pacro3HaBaTh
yIIIeKUCHbIN Ta3. O0pamatscsi ¢ 1ab0paTOpHBIM
000pyI0BaHUEM " HarpeBaTeIbHBIMU

npubopaMu B COOTBETCTBHHM C TIPaBHIIAMHU
TEXHUKH 0€30TTaCHOCTH.

HaOmomate W ONMCHIBAaTH  XUMHUYECKUH
9KCIIEPUMEHT C TMOMOIIBI0 PYCCKOTO (POJIHOTO)
SI3BIKA W SI3BIKA XMHH.

@opMynupoBaTh BBIBOJBI O  pE3yJIbTaTaM
IIPOBEIEHHOI0 DKCIIEPUMEHTA.

CoTpyaHuyaTh B nporecce y4eOHOT0
B3aMMO/ICHCTBHS ITPH padOTe B TPYyIIIIax
XapakTepru3oBaTh OCOOCHHOCTH COCTaBa |
CBOMCTB OPraHMYECKUX COCTMHEHUMH.

Paznuuate  mpenenpHBIE W HEMpeIeNbHBIC
yTI€BOIOPOIbI.

HaspiBath " 3aIACHIBATH bopMyITBI
(MOJIEKYISIpHBIE W CTPYKTYPHBIC) Ba)KHEUIITHUX
MIpe/ICTaBUTENECH YIIeBOI0POIOB.

Habmonate 3a X0JIOM XUMHYECKOTO
JKCIIEPUMEHTa, OINUChIBaTH €ro M JenaTh
BBIBOJIbI HA OCHOBE HAOJIO/ICHUI.

@OuKCHUpOBaTh PE3yNbTaThl AKCIHEPUMEHTa C
MOMOIUIBIO PYCCKOTO (POAHOTO) SI3bIKA, a TAKXKE C
MOMOIUIBIO0 XUMHUYECKUX (POPMYI U ypaBHEHUI

XapakTepus3oBaTh CIUPTHI KaK
KHCJIOPOJICOAEePIKAIIIE OpraHryYecKue
COEJIMHEHUSI.

Knaccupummposare  coupTel [0 YHCIY
TUAPOKCUIIBHBIX TPYII B UX MOJIEKYJax.

HasbiBatb MpeCTaBUTENCH OJTHO- u
TPEXaTOMHBIX CIHUPTOB M  3alUCBhIBATh HX
(hopMyIBL.
XapakTepu3oBaTh KapOOHOBBIC KHCJIOTBI Kak
KUCJIOPOJICOICpIKAIIINe OpraHuvecKue
COCIIMHCHUSI.

XapakTepu3oBaTh C HUCIOJIB30BAHUEM PYCCKOTO
(pogHOrO) s3BIKA W SA3BIKA XUMHUU CTPOCHHE
aTOMOB ¥ KPHUCTAUIOB,  (U3MYECKHUE U
XUMHUYECKHE CBOICTBA, MOJIyYEHHE u
IIPUMEHEHNE KPEMHHUSL.

VYcranaBinuBaTh NPUYMHHO-CIIEACTBEHHBIE CBSI3U
MEXAY CTPOECHHEM aTOMa, BHUJIOM XUMHYECKOU
CBSI3M, THUIIOM  KPUCTAJUIMYECKOW  PELIETKH
KpEMHUSI U ero (PU3UYECKUMH M XUMUYECKUMU
CBOMCTBaMHU.
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BrinonHsaTh pacyéThl o XUMHUYECKUM
hopmynam u YpaBHEHUSM peaxiui,
MPOTEKAIOIIUX C Yy4acTUEM KpPEMHHUS U €ro
COCIMHEHUM.

XapakTepu3oBaTh C HMCIOJIB30BAaHHUEM PYCCKOTO
(pomHOTO) sI3BIKA W SI3bIKA XUMHHM COCTaB,
¢usnyueckue W XUMHUYECKHE  CBOICTBA,
NOJIy4eHHE W NPUMEHEHHE  COCJAMHECHHI
KPEMHHUS.

CpaBHHMBATH JUOKCHUIBI YTIEPOIa U KPEMHUS.
OnuceiBaTh BaXHEWIIME THUIBI  MPUPOIHBIX
COCIMHEHUIN KPEMHMsI KaK OCHOBHOTO DJIEMEHTA
TUTOCGEPHI.

XapakTepu3oBaTh CUJIMKATHYIO
MIPOMBIIIIJIEHHOCTh U €€ OCHOBHYIO MPOTYKITHIO.
VYcranaBnuBaTh aHAJIOTHMH MEXKIY Pa3IUYHBIMU
OTPACIISIMH CHJIMKATHOM MPOMBIIIICHHOCTH
OmnuceiBaTh  HAXOXKJICHWE  HEMETA/NIOB B

MPUPOJIE.
XapakTepu3oBaTh (pakIMOHHYIO TEPErOHKY
JKUJIKOTO BO3/yXa Kak COBOKYITHOCTh

(hu3HYECKUX MPOIIECCOB.

ApryMeHTHpOBaTh OTHECEHUE IIPOLIECCOB
MOJTy4YEeHUS AKTUBHBIX HEMETAJUIOB K
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIM IIPOLIECCAM
XapakTepu3oBaTh XMMH3M, CBIPbE, aAMIaApaTypy
M HAay4yHbI€ NPHUHLMIBI MPOU3BOJICTBA CEPHOMU
KHCIIOTHI.

CpaBHUBaTh MPOU3BOJCTBO CEPHOM KHUCIOTHI U
IIPOU3BOJICTBO AMMHUAaKa

[IpoBOANTH OLIEHKY COOCTBEHHBIX JOCTH)KCHHUH B
YCBOEHUH TEMBI.

KoppektupoBaTh cBOM 3HaHHSI B COOTBETCTBHH C
IJIAHUPYEMBIM PE3YJIbTaTOM.

[Tonyyats  xuMuueckyro uHOpMaUUd W3
pPa3INYHBIX UCTOYHHUKOB.

[IpencraBnsaTe nHpopmaIuio o TeEME
«HemeTamnel» B BUjaE TaOJHIl, CXEM, OMIOPHOTO
KOHCIIEKTa, B TOM UYHCIE C TMPUMCHCHHEM
cpeacts UKT

Merannber n
ux
COEIMHEHUS

OOBACHSATH, YTO TAKOE METAJLIBL.
XapakTepu3oBaTh  XMMHUYECKHE  DJIEMEHTbI-
METaJUIbl M0 MX MOJIOKEHUIO B MEPUOIUYECKOI
cucteme /1. 1. Menaeneena.

[Iporno3upoBatb CBOMCTBa HE3HAKOMBIX
METAJUIOB IO TMOJIO)KEHHI0 B TMEPUOIUYECKOMN
cucTeMe xuMmuueckux oaiemeHtoB . U
MeHaeneena.

VYcranaBnuBaTh NPUUYMHHO-CIIECTBEHHBIE CBSI3U
MEXJly CTPOCHHUEM aToMa, BUJOM XHUMHUYECKOU
CBSI3U M TUIIOM KPHUCTAJUNIMYECKOW PEIIETKH Yy

23

34

YCTBCPTH
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METAJUIOB —  MPOCTBIX BEIIECTB M  HX
COCIMHEHUI

OOBSACHATH, dYTO TaKO€ PSIA  AKTUBHOCTH
METaJJIOB.

[IpumensTsb ero JUTSt XapaKTePUCTUKHU
XUMUYECKUX  CBOMCTB  MPOCTBHIX  BEHIECTB-
METaJlIOB.

O600mare CcUCTEMY XUMHYECKHUX CBOWCTB
METaJUIOB KaK «BOCCTAHOBUTEIHHBIC CBOMCTBAY.
CocraBidrth MOJICKYJISIPHBIE ypaBHEHUS
peakuuii,  XapakTEepPU3YIOINIUX  XUMHUYECKHE
CBOWCTBA METAJUVIOB B CBETE€ YUEeHHS 00
OKUCITUTEIHHO-BOCCTAHOBUTENLHBIX TIPOIIECCaXx,
a peakIuu C  y4yaCTHEM  DJIEKTPOJIHUTOB,
MPEACTABIATH TAK)KE€ U B HIOHHOM BUJIE.
HaGnrogate W OMUCHIBATH PEAKIUU  MEXKTY
BEIIIECTBAMHU C TMOMOIIBIO PYCCKOTO (POJIHOTO)
S3BIKA U SI3bIKA XUMUM.

CaMoCTOATETHHO MIPOBOJIUTH OTIBITHI,
MOATBEPXKIAIOIINE  XUMHYECKHE  CBOMCTBA
METaJJIOB, C COOJIOIGHUEM MpaBUJI TEXHUKHU
0€30macHOCTH

OOBACHATP HSTUMOJIOTHIO HA3BaHUA TPYIIIBI
«ILETOYHBIE METAJIIBI».

JlaBaTh 0OIIyI0 XapaKTEPUCTUKY IIETOYHBIM
MeTajulaM IO MX IMOJIOKEHUIO B MEPUOUYECKON
cucteMe xumuueckux aiaementor J. .
Meunneneena.

XapakTepu3oBaTh CTpoeHUE, (GU3NYECKUE U
XUMUYECKUE CBOMCTBA IIEIIOYHBIX METAUIOB B
cBeTe 00I11ero, 0COOEHHOTO U €IMHUYHOTO.
[IpenckaspiBath (u3MUecKUe U XUMHUYECKUE
CBOWCTBA OKCUJOB M THUAPOKCHJIOB IIEIOYHBIX
METaJUIOB Ha OCHOBE MX COCTaBa U CTPOCHUS U
HNOATBEPKIATh IIPOTHO3bI YpaBHEHUSIMU
COOTBETCTBYIOIINX PEAKLIUMN.

[IpoBouTH pacy€Thl MO XUMUYECKUM (POpMYTIaM
U YpPaBHEHHUSM pEaKIMi, TMPOTEKAIIIUX C
y4acTHEM  IIEJOYHBIX  METAUIOB M HX
COEIMHEHUN

OOBACHATH DJTUMOJIOTMIO HA3BaHUS TPYIIIIbI
«ILEJTOYHO3EMENbHbIE METAJUIBLY.

HaBatb oO11yt0 XapakTepucTuky Metamuiam ITA-
rpymnmbl (IIeT0YHO3EMENBHBIM METallIaM) TI0 UX
NOJIOKEHUIO B TEPUOJAMYECKOM  CHCTEMeE
xumMuueckux anemeHToB J[. . Menneneesa.
XapakTepu3oBaTh CTpoeHHE, (GU3NYECKUE U
XUMUYECKHE  CBOWCTBA  IIEJIOYHO3EMEIBHBIX
METAJIZIOB B CBETE OOIIEro, OCOOESHHOrO H
€MHUYHOTO.

[IpenckaspiBath (U3MUECKUE H XUMHUYECKUE
CBOWCTBA OKCHUJOB M THUIPOKCHIOB METAJJIOB
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[TA-rpymnmbl Ha OCHOBE UX COCTaBa U CTPOCHUS U
MOJITBEPKIATh MPOTHO3bI YPaBHEHHSIMHU
COOTBETCTBYIOLIUX PEAKIIUH.

[TpoBoUTE pacy€Thl MO XUMUYECKUM (POpMYIam
U YpAaBHECHUSM pEAKUHUH, MPOTEKAIOIHNX C
YYaCTUEM IIEJIOYHO3EMENBHBIX METAUIOB M MX
COCIMHEHU I

OOBICHATD IIOHATHE «KECTKOCTH BOIBI».
Paznuuate  BpEMEHHYIO M MOCTOSIHHYIO
JKECTKOCTH BOJBI.

[Ipennarate crocoObl yCTpaHEHHUS KECTKOCTH
BO/JIBL.

[IpoBoauTs, Ha0II0AaTh u OIUCHIBATh
XUMUYECKUNA DKCIEPUMEHT C COONIOJCHHEM
MPaBWJI TEXHUKU 0€30TTaCHOCTH

[omyvars, coOupaTh U pacro3HaBaTh
yraekucnbiil ra3. Obpaimarbes ¢ 1a00paTopHbIM
000pyI0BaHHEM " HarpeBaTeIbHBIMH

npubopaMu B COOTBETCTBUU C TpaBUIAMHU
TEXHUKU 0€301MacHOCTH.

HaOmronars " OIIMCHIBATH XUMHAYECKUU
SKCIIEPUMEHT C TOMOIIBI0 PYCCKOTO (POJHOTO)
SA3bIKA U A3bIKA XUMHUHU.

@opMyIHpoBaTh  BBIBOJABI 1O  pe3yibTaTaM
MPOBEEHHOTO IKCIEPUMEHTA.

CoTpyaHuyaTth B nporecce y4ebHOT0
B3aUMO/JICHCTBUS IpU paboTe B rpymmax

XapakTepu3oBaTh ATIOMUHUA o ero
MOJIOKEHUI0O B TEPUOJAMYECKOM  CHCTEMeE
xuMu4eckux saeMmenToB JI. Y. Meneneena.
OnuceIBaTh CTpPOCHHE, buzndeckue u
XUMHUYECKHE CBOMCTBA aTIOMHHMS, TIOITBEPXKIas
UX COOTBETCTBYIOIIMMH YPAaBHEHUSMH PEAKITHI.
OOBICHATD JIBOMCTBEHHBIN XapaxkTep
XUMHUYECKUX CBOMCTB OKCHJAa M THAPOKCH]IA
AJTIOMUHUSL.

KonkpeTtusupoBaTh ANEKTPOJTUTUICCKOE
MOJIyY€HUE METAJUIOB OMHCAHUEM IPOU3BOJCTBA
AJTIOMUHUSL.

YcTaHaBiauBaTh 3aBUCHMOCTD obOnacrei
NPUMEHCHUS AQIOMUHUS M €ro CIUIaBOB OT
CBOMCTB 9THX BEIIIECTB.

[TpoBoUTH pacy€Thl MO XUMUYECKUM (POpMYIIaM
U YpPaBHEHHUSM pEaKIUH, TMPOTEKAIIUX C
Y4acTHEM AIIOMUHUS U €r0 COSAMHEHUN
XapakTepu3oBaTh  IOJIO)KEHHE  JKelle3a B
NEePUOIUYECKON cucTeMe XUMHUUYECKUX
snementoB JI. M. MeHneneeBa M 0COOCHHOCTH
CTPOEHHMS aTOMa XKeJe3a.

OnuceiBath  (u3MUECKUE U XHUMHYECKUE
CBOMCTBA Kenesa, MOATBEPIK1ast 150:¢
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COOTBETCTBYIOIIMMHU YPAaBHEHUSIMU PEAKIIHIA.
OOBSCHATh HAIMYUE JIBYX M'EHETHYCCKHUX PSIOB
coenuHeHui xxeneza Fe2+ u Fe3+ .
VYcranaBnuBaTh 3aBUCUMOCTh obacreit
MIPUMEHEHHUS JKeJie3a U €ro CIUIaBOB OT CBOMCTB
STUX BEIIECTB.

[TpoBoUTE pacdEThl IO XUMUYECKUM (POPMYIIaM
U YPaBHCHUSM PEAKIHH, TPOTEKAIONINX C
YYaCTHUEM KEJI€3a U €r0 COCMHEHUM.
HaGnrogate W ONUCHIBATH PEAKIUU  MEXKIY
BEIIIECTBAMHU C TOMOIIBIO PYCCKOTo (POIHOTO)
SI3BIKA W SI3BIKA XUMUHU

DKCHEepPUMEHTAIBHO  HCCIEAOBaTh  CBOMCTBA
METAJUIOB M WX  COEAWHEHWH,  pemiaTth
AKCIIEPUMEHTAJIbHBIE 3a/1auu 1o TeMe
«MeTanib».

PaGorate ¢ maGopaTopHbIM 00OpYAOBaHHEM U
HarpeBaTeIbHBIMU TPHOOPAMHU B COOTBETCTBUH C
MpaBUJIAMH TEXHUKH 0€30MaCHOCTH.

HaOmronate  cBO¥icTBA  METAIOB M HX
COEIUHEHU.

OnuceiBaTh  XUMUYECKUH  DKCIIEPUMEHT  C
MOMOIIBI0 PYCCKOTO (POJHOIO) s3bIKA U sI3bIKA
XUMHH.

@opMyIHpoBaTh  BBIBOJABI 1O  pe3yibTaTaM
MPOBEIEHHOTO IKCIEPUMEHTA.

Onpenenaty (ucxoAs U3 ydeOHOW 3amaym)
HEOOXOIMMOCTh MCHOJIB30BAHUS HAOIIOACHUS
WJIM 3KCTIEpUMEHTA

OOBACHATDH MOHATHE KKOPPO3HUS».

Paznuyath XUMHUYECKYIO U AIEKTPOXUMUYECKYIO
KOPPO3HIO.

NnmroctpupoBatsb npuMepamMu TIOHSTHS
«KOPPO3HSI, «XHUMHYECKas KOPpO3Us»,
«OIEKTPOXUMHYECKAss KOPPOUSD).
XapakTepu3oBaTh CHOCOOBI 3aIIUTHl METAIOB
OT KOPPO3UHU

Knaccudummposats dbopMbI MPUPOIHBIX
COEIMHEHUN METaJlIOB.

XapakTepu3oBaTth OOIIME CIOCOOBI TOTYYCHHUS

MCTAIJIOB: IIhpo-, Truapo- u
QJICKTPOMETAJLTYPTHULO.
KOHerTI/BI/IpOBaTB CHOCOOBI MOJIYUYCHUS

MCTAJJIOB IPpUMEpAMU U YPABHCHUAMU peaKHI/Iﬁ
C COCTABJICHHUEM JJICKTPOHHOT'O OamaHca.
OnuceIBaTh JIOMEHHBIN mnmponecc )51
QJICKTPOJIUTUYCCKOC TIOJIYUCHUC MCTAJIOB.
Pazauygath qépHLIe U OBCTHBIC MCTAJUIbI, YYyI'YH
n CTallb

HpOBO,Z[I/ITL OLICHKY COOCTBEHHBIX JOCTHKECHUN B
YCBOCHUU TCMBI.
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KoppektupoBaTh cBOM 3HaHUS B COOTBETCTBHHU C
IUIAHUPYEMBIM PE3YIbTATOM.

[omyyare  XuUMHYECKyl0 HHGPOPMAIMIO W3
Pa3INIHBIX UCTOYHUKOB.

[IpencraBnsaTe nHPOPMALIUIO o TEME
«Metautel» B BHUAE TaOIUI, CXEM, OMOPHOTO
KOHCIICKTa, B TOM YHCJIC C [PUMCHCHUCM
cpeacts UKT

XuMus u WnuterpupoBates cBegeHHs 1O  (U3NYECKOH | 2 4
OKpyXarmas | reorpagun B 3HAHUA O  XUMHYECKOH YETBEPTh
cpena OpraHu3aIuy TUIaHETHI.
XapakTepu3oBaTh XUMUYECKUN cOoCTaB
Te0JIOTHYECKUX 000JI0UEeK 3eMIIH.
Paznuuaths MuUHEpABI ¥ TOPHBIE TIOPOIBI
XapakTepu3oBaTh  HUCTOYHHUKH  XUMHYECKOTO
3arps3HEHUs OKPYXKAIOIIEH CpPe/Ibl.
OnuceIBaTh rJI00abHbIC AKOJIOTUYECKUE
poOIIEMBI, CBS3aHHBIE  C  XUMHUYECKUM
3arps3HEHUEM.
[Ipennarate mMyTM MUHHMU3AIMA BO3JEHCTBUSA
XUMHUYECKOTO 3arps3HEHUST Ha OKPYKAIOIIYIO
cpeny.
[IpuBoIUTH MIPUMEPHI MEXTyHapOHOTO
COTPYHHYECTBA B obnactu OXpaHbI
OKpYyXarolmen  cpeapl  OT  XMMHYECKOIO
3arps3HEHUs
O6o06menue | [IpencraBisaTe nHpopMaIio 1o Teme | 17 4
3HaHUM MO «lleppogmyecknii 3aKOH W  TMEPUOTUYECKAS YETBEPTh
XUMHUH 3a cucrema JI. . MengeneeBa B CBETE TEOpPUU
Kypc CTpOEHHUSI aToMa» B BHUAE TaONHI, CXEM,
OCHOBHOM ONIOPHOTO  KOHCHEKTa, B TOM 4YHCIE C
IIKOJIBI. npuMmeHenuem cpencts UKT.
[ToaroroBka | BeIMOJIHATH TECTOBBIE 3aJaHUS 1O TEME.
Kk ocHoBHOMY | [IpencraBnsate uHbpopmanuio no teme «Buabl
roCyJapCcTBe | XUMHUYECKOW CBSI3M M THUIBl KPUCTAUIMYECKHX
HHOMY pem€Tok. B3auMOCBs3b CTpPOEHUS M CBOMCTB
3K3aMEHY BEIIECTB» B BHUJAEC TaONUIl, CXEM, OINOPHOTO
(0I9) KOHCIIEKTa, B TOM YHCI€ C [PUMEHEHHEM

cpeacts UKT

IIpencraBnsaTs UHpOPMALIUIO 1o TeMe
«Knaccudukanuss XUMHUYECKUX peakuuid 1o
pa3IMYHBIM NpHU3HAKaM» B BHJIE TaOJUL], CXEM,
OIIOPHOTO  KOHCIIEKTa, B TOM 4YHUCIE C
npuMmeHenneM cpencts UKT.

BbINOIHATE TECTOBBIE 3aaHKS 10 TEME.
XapakTepu3oBaTh OKHCIIUTEIBHO-
BOCCTAHOBUTEJILHBIE DPEAKLUU, OKUCIUTENb U
BOCCTaHOBUTEIIb.

OTnnuaTh  OKUCIUTEIBHO-BOCCTAHOBUTEIBHbIE
peakIMu OT peakuuii oOMeHa.

3anuceIBaTh YpaBHEHUS OKHCIIUTEIIbHO-
BOCCTAHOBHUTEIIBHBIX PEAKUHU C  IMOMOILIBIO
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METO/1a AJIEKTPOHHOTO OanmaHca
XapakTtepuzoBatb ~ o0mme, OcCoOEHHBIE U
WHJIMBUIyaJIbHbIE CBOMCTBA KHCIIOT, OCHOBaHUU
U COJIEd B CBETE TEOPUM DIICKTPOJIUTHUECKOU
JIUCCOLIMALIAH.

ApryMEeHTUpPOBaTh BO3MOKHOCTh ITPOTEKAHUS
XUMUYECKUX peakuuii B pacTBopax
AJIEKTPOJIUTAX UCXOMS U3 YCIOBUM.
KrnaccuduimpoBare HEOPraHUYECKUE BEIIECTBA
10 COCTaBY M CBOMCTBAaM.

[IpuBoIUTH MIPUMEPHI MpeICTaBUTENEH
KOHKPETHBIX KJIACCOB U TPYMHI HEOPraHUYECKHUX
BEIIECTB

BrIMmonHATE TECTHI W yINpaXHEHHUs, pelaTh
3a7a4M 1O TEME.

[TpoBOAUTH OLIEHKY COOCTBEHHBIX JOCTH)KCHHUH B
YCBOCHUU TEMBL.

KoppektupoBarh cBOM 3HaHUSA B COOTBETCTBHH C
IUIAHUPYEMBIM PE3YJIbTATOM
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