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1. IHoacnumenvnas 3anucka



[Iporpamma cocTaBieHa Ha OCHOBE  TpeOOBaHWW K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs, MPEACTaBICHHBIX B DenepaabHOMI
paboueli mporpamme, Ha OCHOBE (QeaepanbHON pabodeil MporpaMMbl BOCIHTAHHS M C y4ETOM
KOHIENIINK TpernojaBaHusi y4eOHOro mpeamera «XuMHs» B 00pa30BATEIbHBIX OPTaHU3AIMIX
Poccuiickoii denepanuu ¥ aBTOPCKOM MpOrpamMMbl OCHOBHOTO OOIIEr0 OOpa30BaHUS MO XUMHUU
«Xumusi. PabGoume mnporpammel. Ilpenvernas nuaus yueObuukoB O. C. T'abpuensna, M. T.
OctpoymoBa, C. A. CrnaagxoBa. 8—9 xjaccel : y4de0. mocobOue s 001meoOpa3oBaTeIbHBIX
opraam3auii / O. C. I'abpuensn, C. A. CnankoB— M. : [Ipocsemenue, 2021r.

N3yyenne kypca xumuu Ha B 8-9 — Kilaccax mpejrnosiaraet 2 4yaca B HEJENI0, HCXOS U3 Yero
o011ee Yncio y4eOHbIX YacoB, OTBOAMMBIX HAa M3y4YEHUE XMMHHM 3a JiBa roja oOydenus —138.

e & kiacc — 2 Jaca B HeJelro, 35 Hemenb - 70 yacoB

e 9 xitacc — 2 Jaca B Hefelo, 34 Heaelu- 68 4acos.

JlanHasi mporpamMma KOHKpPETH3UPYET COJAepKaHHUE CTaHIapTa, JaeT pacipeleieHre Y4eOHbIX
yacoB II0 pasJenaM Kypca, IOCIEOBAaTEIbHOCTh H3YYEHHS TEM M pa3lielioB C Y4YETOM
MEXIPEAMETHBIX M TMPEAMETHBIX CBSI3ed, JOTMKM y4eOHOro MpoIecC, BO3PACTHBIX OCOOEHHOCTEU
YUaIIUXCS.

Heap wu3ydeHHss XMMHU Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHus: pOpMUpOBaHUE 0a3bl
3HAHMA O BaXHCWIIUX  TIOHATHAX W 3aKOHAX XHWMHUHU, XHMHYECKOH CHUMBOJIMKE M Pa3BHTHE
MO3HABATENIbHBIX MHTEPECOB OOYYarOIIMXCS 4Yepe3 MPOBEIACHHE XUMHUYECKOrO OJKCIHEpUMEHTa U
peleHre pacu€THBIX 3a/1a4, OCBOCHHUE 3HAHWK 00 OCHOBHBIX MOHATHSX, 3aKOHAX XMMHUH, HanOojee
paclpoCTpaHEHHBIX ~XUMHUYECKHX JJIEMEHTaX W UX COCIMHEHUSX, a TaKkKe [OJIyYeHHe
NepBOHAYAIILHBIX 3HAHUH 110 KypCY OPTaHUYECKOW XHUMHUU.

3apaum uzydyenus xumun B 8-9 knacce:

- (opMupoBaHue y ydamMxcsl 3HAHWS OCHOB XMMHUYECKOW HAYKH: BaXHEUIIHX (aKTOPOB,
MOHSATUM, XMMHYECKHX 3aKOHOB M  TEOpUH, sA3bIKa HAYKH, JOCTYHHBIX  000OIIeHUN
MHUPOBO33PEHYECKOT0 XapaKTepa;

- pa3BUTHE yMEHUU HAOMIOJATh M OOBACHATH XMMHUYECKUE SBJICHUS, MPOUCXOISAIINE B
pUpOJIEe, TadOPaTOpUH, B TOBCETHEBHOM KU3HHU;

- (hopmupoBaHHe CreUATbHBIX YMEHHI: 00paliarbcs ¢ BEIIECTBAMHU, BBIMOIHITH HECIOXKHBIC
OKCIEPUMEHTHI, COONIo/as TpaBWiIa TEXHUKH OE30MaCHOCTH;, TPaMOTHO MPHMEHSATh XUMHYECKHE
3HaHUS B OOILLEHUHU C IPUPOJION U B MOBCEIHEBHON )KU3HH;

- PacKphITHE TYMaHUCTHYECKOW HANpPaBIIEHHOCTH XUMHH, €€ BO3PACTAIOIIEH POJIU B PEIICHUH
TJIaBHBIX MTPOOJIEM, CTOSIIUX Mepel YeIOBEYECTBOM, U BKJIa/la B HAYYHYIO KapTUHY MHpA.

- pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS: WX  HMHTEJUIEKTyalbHOE H  HPABCTBEHHOE
COBEpILIEHCTBOBAaHUE, (OPMUPOBAHME Y HUX TyMAaHUCTHMUYECKUX OTHOIIEHUH U 3KOJIOTHYECKU
11eJ1€c000pa3HOTro MOBEACHUS B OBITY U B IPOLIECCE TPYA0BOM 1€ATEIbHOCTH

I'naBHasi MeToAU4YecKasi uaest

OcCHOBHBIE HJIEH MpeJIaraeéMoro Kypca:

- MaTepHaIbHOE €IMHCTBO BEIIECTB €CTECTBEHHOTO MUPA, X T€HETHUYECKAas! CBS3b;

- IPUYUHHO-CIIECTBEHHBIE CBS3H MEXIy COCTAaBOM, CTPOCHHEM, CBOWCTBAMH, ITOTyYeHUEM H
IPUMEHEHHUEM BEILECTB;

- TI03HaBaEMOCTh BEIIECTB M 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKUX PEAKIINI;

- OOBACHSAIONMIAS U MPOTHO3UPYIOIIAS POJIb TEOPETHUECKUX 3HAHMM Ui (aKTOJIOTHYECKOTO
Marepualia XUMHH JIEMEHTOB;

- KOHKPETHOE XMMHUYECKOE COEIMHEHHME KaK 3BEHO B HEMPEPBHIBHOW LIeNMU MpeBpalieHuH
BEIIECTB, YYACTBYIOIIEEe B KPYTOBOPOTE XMMHUUYECKHX DJIEMEHTOB M XHMUYECKOH YBOIIOIINY;

- 00BEKTHUBHOCTh M TO3HABAEMOCTh 3aKOHOB INPHPOJIbI; 3HAHUE 3aKOHOB XMMHHU TO3BOJSET
YIPaBIATh XUMUYECKAMU TPEBPAICHUSMHI BEUIECTB, HAXOIUTH YKOJIOTHYECKH 0€30TacHbIe CIIOCOOBI
IPOM3BOJICTBA U OXPAHBI OKPY>KAIOLIEH Cpeibl OT 3arpsi3HEHMS;

- B3aUMOCBSI3aHHOCTh HAyKH W TPAKTUKH; TPeOOBAHWS TPAKTHUKU — JBHKYIIAs CHJIA
pa3BUTHUS HAYKH, YCIIEXU TPAKTUKU 00YCIOBICHBI TOCTHKEHUSIMU HAYKH;

- pa3BUTHE XUMHUYECKOW HAyKW M XHMH3AIWs HAPOJHOTO XO3SCTBa CIIy)KaT MHTEpecam
YeJoBeKa M OOIIecTBa B IIEJIOM, UMEIOT TYMAHUCTHYECKUH XapaKTep W MPHU3BaHBl CIOCOOCTBOBAThH
PELICHUIO II00aIbHBIX IPOOJIEM COBPEMEHHOCTH.



3HAYUTENbHOE MECTO B COJICpPKAHUU Kypca OTBOAMTCA XMUMHUYECKOMY JKcrepumeHTy. OH
MO3BOJIIET C(HOPMHUPOBATH Y yUAIUXCS CIIEIUANTBHBIE TIPEIMETHBIE YMEHHS pad0TaTh C XUMHUUYECKUMU
BEIIECTBAMM, BBIMOJIHATH MPOCTHIE XMMHUYECKHUE OMBITHI, HAYYUTh MX 0€30MaCHOMY U JKOJIOTMYECKU
IPaMOTHOMY OOpAIICHHIO C BEIIECTBAMU B OBITY U Ha TIPOU3BOCTBE.

N3yyenne kypca  MOCTPOEHO C YYE€TOM pa3BUTHsI OCHOBHBIX XHUMHUYECKUX TOHSTHI,
MPEEMCTBEHHO OT TeMbl K Teme. lIpuHIUIBI 0TOOpa OCHOBHOTO U JIOTIOJHHUTEIHHOTO COJIEPKaHUS
CBSI3aHBI C IPEEMCTBEHHOCTHIO 1IeJieii 00pa30BaHUs HA PA3IMYHBIX CTYNEHSX M YPOBHAX OOYy4YeHHS,
JIOTUKOM METaNpeIMETHBIX CBS3CH, a TAK)KE C BO3PACTHBIMU OCOOCHHOCTSIMH YYAITUXCSL.

MecTo y4eOHOTr0 npeaMera B y4eOHOM IIaHe
Mecto npenmera "Xumus" B yaeonom miane MAYO "OK "JIuneit Ne3" umenu C.I1. Yraposoii» -
npenMeTHas oonacts "EcTecTBeHHOHAay4HbIE IPEAMEThD. XUMHUSI HA YPOBHE OCHOBHOT'O OOILIEro
oOpa3zoBaHusi u3y4aercs ¢ 8 mo 9 Kiacchl.

[Ipn opranuzamuu ydeOHOro mporecca U OOy4YeHHMS ydYal[uxcsi Ha Yypokax OyayT
WCIIOJIb30BaHbI CIIEIYIOIINE BUIBI paboT: (poHTanbHas paboTa, paboTa B mapax, HHIWBHIyalbHAs
paboTa, cocraBieHre TaOJUIl, CXeM, MOJArOTOBKAa COOOIIEHUH, Mpe3eHTalul, paboTa ¢ pa3InyHbIMU
UCTOYHUKAaMU MHGOPMAIUH, HAITMCAHUE MCCIIEI0BATEIHCKUX MTPOCKTOB.

Texyuime camocToATeIbHbIC, MpPAaKTUYECKUE, JabopaTopHble pPadOTHl MPOBOISATCS MO Mepe
HeoOxoqumoctu. B coorBerctBun ¢ IlonoxeHueM O BHYTPEHHEM CHCTEME OLIEHKM KauecTBa
obpazoBanuss MAOY «OK «Jluneit Ne3» umenu C.IL1.YrapoBoit» B TeueHue ydeOHOro roja
MPOBOJIUTCS TPH BHUJIA AJIMUHUCTPATHBHOTO KOHTPOJIS: BXOJHOW, MPOMEXKYTOYHBIH M UTOTOBBI B
dopme, ompenensieMoil METOAMYECKUM OOBEAMHEHUEM.

CornmacHO W3MEHEHHSM, BHECEHHBIM B (helepaibHBId TOCYIapCTBEHHBIM 00pa30BaTEIbHBIN
CTaHJapT OCHOBHOIO oOmIero oOpas3oBaHus, B (efepanbHbI TOCyIapCTBEHHBIH 00pa3oBaTEeNbHBIN
CTaHJapT CpeaHero oOiero oOpa3oBaHMsI TEMAaTHUYECKOTO IJIaHUpOBaHUE paldouel MNporpammbl
pa3pabotano ¢ yuerom IIporpammel Bociutanus u pa3Butus MAOY «OK «JIuneit N3y nmenu C.II.
YrapoBoi»

Ha3panue y4e0HO-MeTOJUYECKOT0 KOMILIEKTA:

1. «Xumusa. Ilpumepnble pabouue mnporpammsel. Ilpenmernas nunus yueOHukoB O. C.
I'a6puensina, U. I'. OctpoymoBa, C. A. CnmankoBa. 8—9 kmaccel : yde0. mocobue ans
00111€00pa30BaTEeIbHBIX ~ OpraHU3AIMMA / O. C. Tl'abpuensn, C. A. CmnagkoB— M.
IIpocsemenue, 2021

2. 8 xnacc: yueonuk/ O. C. 'adbpuensn, U. I'. Octpoymos, C. A. Ciiankos.- 2 —e uzg. - M.:
ITpocsemenue, 2023.-175 c.

3.9 kiacc: yuebnux/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos.- 2 —¢ u3i. - M.:
ITpocsemenue, 2023.-175 c.

2. IInanupyemsie pe3ynsmamol 0c60eHUA yUeOH020 npeOmema

H3yuenue xumuu Ha yposHe OCHOBHO20 00uje20 00pA308aHUS HANPABIEHO HA OOCMUICEHUE
00yUarOWUMUC JTUYHOCIMHBIX, MEMAanpPeoOMemnblX U NPEOMEMHBIX Ppe3yabmamos OCBOeHUs
yuebHO20 npeomema.

Jluunocmuule pe3ynbmamel OCBOEHUS TPOTPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B XOJ¢ OOy4YeHHS XUMHUU B €JUHCTBE y4eOHOW U BOCIHUTATENbHON NEATEIBHOCTH B
COOTBETCTBUU C TPAJAUIIMOHHBIMA POCCUUCKUMHU COIUOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHATBIMH B OOIIECTBE MpaBWIAMH W HOPMAaMHU TIOBEJEHUS U CIHOCOOCTBYIOT
poleccaM CaMOIO3HaHMsI, CAMOPA3BUTHSI U COLIMANTU3ALNN 00yYatOIIUXCsl.

JIMYHOCTHBIE Pe3yIbTAaThl OTPAKAIOT TOTOBHOCTH 00YYAIOIINXCSI PYKOBOJICTBOBATHCSI CUCTEMOM
MO3UTHUBHBIX IEHHOCTHBIX OPHEHTAIMH W PACHIUPEHHE OMbITAa NEATETLHOCTH Ha €€ OCHOBE, B TOM
YHCJIE€ B YACTH:

1) mMaTpuoOTHIECKOTO BOCITUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS! K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY U HAYyYHOMY
HACJeJWI0, TOHWMAHHS 3HAYCHHS XUMHUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJAJIETh JOCTOBEpHON HHQpOpMAIEl O MepeloBhIX JOCTHKECHHSIX W OTKPBITHIX
MHPOBOW U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U
00111eCTBA;

2) TpaXKIaHCKOTO BOCITMTAHUS:



MPEJICTAaBICHUs] O COLMAJIbHBIX HOPMax U TMpaBWIaX MEXJIMYHOCTHBIX OTHOILEHUH B
KOJUICKTHUBE, KOMMYHUKATUBHOMN KOMIIETEHTHOCTHU B 00IIECTBEHHO MOJIE3HOM,
y4e0HO-UCCIIEIOBATENIbCKOM, TBOPYECKOM M JAPYrUX BUJAX JI€ATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JAEATEIbHOCTH TPU BBHIMOJHEHHH Y4YeOHBIX, MO3HABATENBHBIX 3aj1ad,
BBIMIOJTHEHUH XMMHMYECKUX OKCIIEPUMEHTOB, CO3[JaHUM Y4YEOHBIX TMPOEKTOB, CTPEMJICHHUS K
B3aMMOIMIOHMMAHUIO W B3aMMOIIOMOIIM B TMpolecce AITOW Y4eOHOH AeSITeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IMOBEACHHUE M MOCTYNKH CBOMX TOBapHILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) LIEHHOCTH HAYyYHOT'O MMO3HAHUS:

MHUPOBO33PEHUECKUX MPEACTABICHUI O BEUIECTBE U XUMHYECKOW PEaKIIMH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAyKH M COCTABIISIIOIIMX OCHOBY [JIsi TOHHMMAaHUS CYIIHOCTU
HAYYHOW KapTHHBI MUpA, MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TMPHPOJIBI,
B3aMMOCBS3SIX YeJIOBEKa C MPUPOTHOM Cpesioil, O POk XMMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHBIX MOTHBOB, HAIPaBJICHHBIX HA TMOJYyYEHHE HOBBIX 3HAHUN 10 XHUMHH,
HEOOXOUMBIX 7151 O0BSICHEHHSI Ha0JII01aeMbIX ITPOLIECCOB U SBJICHUI;

MO3HABATEIbHON, WH(OPMAIMOHHOW ¥ YHTATEIbCKOW KYJIBTYPHl, B TOM YHCJIC HaBBIKOB
CaMOCTOSITENIbHOM  paboThl C Y4YeOHBIMM TEKCTaMM, CIPABOYHOM JUTEPaTypoil, TOCTYHHBIMU
TEXHUYECKUMH CPEACTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEepeca K OOYyYEeHHI0O W TO3HAHHIO, JF0OO3HATENBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TMPOCKTHOW ¥ HCCIICOBATEILCKON JEATCIIEHOCTH, K OCO3HAHHOMY BEIOODY
HAIPaBIEHHOCTU U YPOBHs 00yUYeHUS B JajbHEHIIEM;

4) hopMHUpPOBaHHUS KYJILTYPHI 37I0POBBSI:

OCO3HAHUS LIECHHOCTH KH3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHU Ha
3JI0pPOBBIN 00pa3 KU3HHU, OCO3HAHMS TIOCIICACTBUN W HEMPHATHS BPEIHBIX MPHUBBIYCK (YIIOTPEOJICHUS
QJIKOTOJIsl, HApKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COONIIOICHUS TpaBUil Oe30MacHOCTH NpU
oOpaleHuu ¢ XMMHUYECKUMU BEIIECTBAMHU B OBITY U PEabHOM JKU3HHU;

5) Tpy10BOTO BOCIIUTAHHUS:

WHTEpeca K MPaKTUICCKOMY HM3ydeHHIo mpodeccuii U Tpyaa pa3iudHOTO POJa, YBOKEHUE K
TPYILy U pe3yibTaTaM TPYAOBOH JEATENbHOCTH, B TOM YHCJIE€ HA OCHOBE NMPUMEHEHHs MPEIMETHBIX
3HAHUH 10 XUMUHU, OCO3HAHHOTO BHIOOpA MHAMBUAYATEHON TPACKTOPHUH TTPOOJDKEHUST 00pa30BaHUsI C
y4éTOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMHUH, OOIIECTBEHHBIX HWHTEPECOB U
MOTpeOHOCTEH, yCIenmHo NpodecCHOHaTBbHON ACSITENPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHH,
TOTOBHOCTB aJaliTUPOBATHCSI B MPOPECCUOHANBHON Ccpefie;

6) 9KOJIOrMYECKOT0 BOCITUTAHHMS:

AKOJIOTHUYECKU I1eNIeCO00Pa3HOr0 OTHOIICHUS K MPUPOAE KaK MCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIEeCTBOBaHMS, MOHMUMAaHHUS IIEHHOCTH 3J0pOBOr0 M Oe3omacHOro oOpasa >KW3HH,
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3I0POBBIO, OCO3HAHUS
IIEHHOCTH COOJIIOICHUSI TIpaBUJI O€30MacHOTO TOBEACHUsSI MpPU paboTe C BEMIECTBAMH, a TaKXe B
CUTYaIUsX, YIPOKAIOLUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHHS, MOJydaeMble TMPU MU3YYCHUH XUMHH, JJIs PElIeHUs 3aaad,
CBSI3aHHBIX C OKpY)Karolleil MPUPOJHON CpeAol, MOBBILIEHUS YPOBHSA 3KOJOTHYECKON KYJIBTYpHI,
OCO3HAHUs TJIOOAIBHOTO XapaKTepa SKOJOTUYECKHX MPOOJeM M IMyTeH HX PEIICHHs MOCPEICTBOM
METO/IOB XUMUU;

9KOJIOTUYECKOTO  MBINUICHUS, YMEHHUS pPYKOBOACTBOBAaThCSA UM B  TO3HABaTEIbHOM,
KOMMYHUKATUBHOM M COLIMAJIBHOM MTPaKTHUKE.

Memanpeomemnule pe3ynbmamsl. B cocTaBe MeTalpeIMETHBIX pPe3YyJIbTaTOB BBIIEISIIOT
3HauUMMBbIEe NI (DOPMUPOBAHMSI MHUPOBO33PEHUS OOIICHAYYHBIE MOHITHS (3aKOH, TEOPHsS, MPUHIIHII,
TUMoTe3a, (HaKT, CUCTEMA, MTPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIE UCIIONIH3YIOTCS B €CTECTBEHHO-
HAYYHBIX YUYEOHBIX MpeIMeTax W TMO3BOJSIOT HA OCHOBE 3HAHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH
IpEJICTAaBICHUE O IIeJIOCTHOM HAyyHOM KapTUHE MHpa, M YHUBEpCAJbHblE Y4eOHble JeHCTBUS
(mo3HaBaTenbHbIe, KOMMYHHUKATHBHBIC, PETYJISTHUBHBIC), KOTOpbIE OOECHednBaOT (OpPMHUpPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY ITUTAHHPOBAHUIO W OCYIICCTBJICHHUIO YYE€OHOW JesATEThHOCTH.
MertanpenmMeTHble pe3yNbTaThl OCBOCHHS OOpa30BATENbHOM MPOrpaMMbl MO XHMHH OTPaXKaroT
OBJIQJICHHE YHUBEPCATHLHBIMHU MTO3HABATEILHBIMHU JACHCTBUSMH, B TOM YHCIIC:



1) 6a3oBbIe JJIOTHYECKHE JCHCTBUS:

YMEHHE HCIIOJIB30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TIPU OCBOCHHUH 3HAHHI: pacKphIBAThH
CMBICT XUMHUYECKUX MOHATUN (BBIAEIATh UX XapaKTepHbIe NMPU3HAKH, YCTAHABIUBATH B3aUMOCBS3b C
JIPYTHMH TIOHSTUSIMH), WCIOJB30BaTh TMOHSATHS JUISI OOBSCHEHHUS OTHEIbHBIX (DAKTOB W SIBICHUM,
BbIOMpaTh OCHOBAHMUS U KPUTEPHUH Ui KJIaCCU(PUKAUU XUMHUYECKHX BEIIECTB M XHUMHUYECKUX
peakuuii, yCTaHABIWBATh MPUYMHHO-CIICJCTBCHHBIC CBSI3U MEXKAY OOBCKTAMH HW3YYCHHS, CTPOHTH
JIOTHYECKHE pacCykKIeHUs (MHAYKTUBHBIC, IEAyKTHBHBIC, [0 aHAJIOTHUH), MPOBOAUTH BBIBOABI U
3aKJTFOYCHHS,

yMEHHE MPHUMEHSTh B TMpoliecce IMO3HAHUSA TMOHATUS (IIpeIMETHbIE W MeTalpeIMEeTHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, UCHOIb3yeMble B XHMHH, MPEOOpPa3OBHIBATH IIHPOKO
IPUMEHSEMbIE B XHMHU MOJEJIbHBIE MPEJICTaBICHUS — XUMHYECKHH 3HAK (CHMBOJ DJIEMEHTA),
XuMHU4eckas popMmysa U ypaBHEHHE XMMHUYECKON peakluy — MPU PEUICHUH Y4eOHO-T03HABATEIHHBIX
3a1a4, ¢ y4€TOM STHUX MOJENBHBIX MPEJICTaBICHUN BBIABISATH M XapaKTepU30BaTh CYIIECTBEHHBIC
MPU3HAKK U3Y9aeMbBIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMHUYECKHX PEAKIUH, BBISIBIATH OOIINE
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3M M TMPOTUBOPEUUS B M3Y4YaeMbIX IMpoLeccax H
SIBIICHUSIX;

2) 6a30BBIE UCCIIEOBATEIBLCKHUE JCHCTBUS:

YMEHHE UCTOIb30BaTh MOCTABIICHHBIC BOMIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHMSI, 2 TAKIKE B
KayecTBE OCHOBBI UIs (DOPMUPOBAHMSI THUIIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXICHUN;

MpHOOpEeTEeHUE OMbITa MO IUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEICHHUIO YUYEHHYECKHX
IKCIIEPUMEHTOB: yMEHHE HAOIIOAaTh 3a XOJOM IIPOIECCa, CAMOCTOSITEIBHO NPOTHO3UPOBATH €r0
pe3ynbTat, (opmynupoBaTh 0000IIEHHS ¥ BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMS, COCTABIISATh OTYET O IPOICTAHHOM padoTe;

3) pabora ¢ uHpopMaIuei:

YMEHHE BBIOWPATh, AaHAJTU3UPOBATh U MHTECPIPETUPOBATH MHPOPMAIUIO PA3INYHBIX BHUJIOB H
dbopM mpeacTaBieHUSA, MOMy4YaeMyl0 M3 pPa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJSpHAas IJUTEpaTypa
XUMHYECKOTO COJICpPIKAHMS, CIPAaBOYHBIE TOCOOMs, pecypchl MHTepHETa), KPUTHYECKU OIICHWBATH
MPOTUBOPEUYMBYIO M HEJJOCTOBEPHYIO HHPOPMAIHIO;

YMEHHE TPHUMEHSATh Pa3IUYHbIE METOJBI M 3alpoChl MPHU IMOWCKe W 0oTOOpe MHpopMmanmu u
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX ISl BBIMOJHEHHUS Y4YeOHBIX M TO3HABATENbHBIX 3aau
OTIpeIeIEHHOTO THIIA, npuoOpeTeHne OTTBITa B obiactu WCTIOJTb30BAHUS
UH(HOPMaIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA, OBIAJCHHE KyIbTYPOH aKTUBHOTO MCIOIB30BaHUS
Pa3IUYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSITCIILHO BHIOMpAaTh ONTUMAIBHYIO (OPMY TPEICTABICHHS
uH(pOpMaIlMK U WUTIOCTPUPOBATH PelllaeMble 3a/1a4l HECIOKHBIMU CXeMaMH, TuarpaMMaMu, APyTuMU
dbopmamu rpadUKu ¥ ©X KOMOWHALIUSIMH;

YMEHHE WCIIOJIb30BaTh W aHAIM3UPOBaTh B Tpollecce Y4eOHOM U HCCIeI0BaTeIbCKOM
NESATSIILHOCTH WH(POPMAITUIO O BJIMSHUU MPOMBIIUICHHOCTH, CEIBCKOTO XO3SICTBA M TPAHCIIOPTa Ha
COCTOSIHME OKPY Karolen IPUPOJHON Cpebl;

VY oOyuaromierocsi OyayT chOpMHPOBAHBI CIEAYIONIHNE YHUBEPCATbHBIE KOMMYHUKATHBHBIE
JEUCTBUS:

YMEHHUE 3a/1aBaTh BOMPOCH (B X0j€ auajora u (Win) JUCKYCCUH) MO CYIIECTBY 00CYKIaeMOit
TeMBI, (HOPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOTHEHUS MPEITIOKEHHON 3a/1a4;

MPUOOPETEHUE ONBITA MPE3CHTAIIMM PE3yJbTATOB BBIMOJIHCHHUS XHUMHYECKOTO JKCIIEPUMEHTA
(;mabopatopHoro ormbITa, Ja00OPAaTOPHON pPabOTHI MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHHKAMU MMO3HABATEIHLHONW U UCCIIEI0BATEIHCKOM
JEATCIILHOCTH TPH PEIICHWH BO3HUKAIOIMMX MPOOJIeM Ha OCHOBE y4éra OOIMMX HWHTEPECOB W
COTJIacoBaHUsl TO3UIMKA (0O0CYXKJIeHHUS, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD», KOOPIWHAIUS
COBMECTHBIX JICHCTBH, OIpe/IelicHUe KPUTEPHEB IO OICHKE KAavecTBa BBHIMOJTHCHHOW padOTHI U
pyrHe);

Y oOyuatomerocst OyayT chOpMHpPOBaHBI CIENYIONIME YHUBEPCAIbHBIE PETYyJIATHUBHBIC
JEUCTBUS:



YMEHHE CaMOCTOSITENIBHO ONPENEATh LU JEATEIbHOCTH, IUIAHWUPOBATh, OCYLIECTBIISATH,
KOHTPOJIMPOBATh U MPHU HEOOXOTUMOCTH KOPPEKTUPOBATH CBOKO JESATEILHOCTh, BRIOMPATh Hamboee
s dexTuBHBIC CIOCOOBI pelieHUs yYeOHBIX W MO3HABATENbHBIX 3a7a4, CAMOCTOSITEIIbHO COCTABIISITh
WM KOPPEKTUPOBATh IPEUIOKEHHBIM AITOPUTM JEUCTBUM IIPU BBIIOJIHEHUU 3aJaHUN C Y4ETOM
MOJly4YeHUsI HOBBIX 3HAHUH 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIUsiX, OLIEHHUBATh
COOTBETCTBUE MOJIYUYEHHOI'O PE3yJIbTaTa 3asBJICHHON LEJIN;

YMEHHUE UCIOIb30BATh U aHAJTU3UPOBATh KOHTEKCTHI, IPEIJIaraéMble B YCJIOBUU 33 JaHUN.

Ilpeomemmnvie pe3ynbmampt OCBOCHUS POTPAMMBI 10 XUMHU Ha YPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHus.

B cocraBe mpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHIO O0S3aTEIBHOIO  COJCpIKAHUSA,
YCTaHOBJICHHOTO  JaHHOW  (enepanmpHO  pabodeil  mporpamMmoi,  BBIIEISIOT:  OCBOCHHBIE
00y4JarOIMMHUCST HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI JCUCTBUM, crienu(UYECKUue ISl IPeIMETHON
obnmactu «XuUMHSD», BHUIBl JACSITEIBHOCTH IO TIOJTYYEHHIO HOBOTO 3HAHHWA, €r0 HWHTEpIpeTalui,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUYECOHBIX U HOBBIX CUTYyAIIHSIX.

K xonmy oOyuenuss B 8 kiacce y oOyuaromerocsi Oyny chOpMHUPOBaHBI CIEIyIOIIHE
MpEeAMETHBIC PE3YIbTAThI 10 XUMUHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUNA: aTOM, MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAsA), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHasi U MOJIEKYJsipHash macca, KOJMYECTBO BEIIECTBa, MOJb, MOJSpHas Macca,
MaccoBasi JOJiI XUMHUYECKOTO OJJIEMEHTa B COCIMHEHUU, MOJIAPHBIA OO0BEM, OKCHJA, KHCIOTA,
OCHOBaHHUE, COJb, JJIEKTPOOTPULATENBHOCTb, CTEINEHb OKHUCJICHUS, XHUMHUYECKass peakius,
KIIaCCU(UKALMS PEaKIUW: pPeaKIMH COCIUHCHHS, PEaKIMH PA3JIOKCHUS, PEaKIUUd 3aMEIICHUs,
peakiuu oOMEHa, 9K30- U SHAOTEPMHUECKHUE PEaKIuu, TerioBod 3¢h(deKT peakiuu, SApO aroma,
QJICKTPOHHBIA CIIOW aToMa, aroMHash OpOWTa b, pPaauyC aTroMa, XMMHYECKas CBs3b, MOJSIPHAS U
HEIOJISIPHAsl KOBAJEHTHAsl CBs3b, MOHHAsS CBS3b, MOH, KATHOH, aHUOH, PacTBOpP, MAacCOBasl 1O
BellecTBa (IIPOLICHTHAS] KOHIIEHTPAIHs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX NOHATUH M NPUMEHSTh 3TH MOHATHS
P ONHMCAHHUH BEIIECTB U MX MPEBPAIICHUII;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHKY JUJIsl COCTaBieHHs] (OpMyN BEHIECTB M YpaBHEHHI
XUMHYECKUX PEAKIUN;

OTIpEIETISATh BaJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENIEHb OKHCIICHUS
9JIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAJICKHOCTh BEHIECTB K OMNpPENeIEHHOMY KIlaccy
coequHeHU Mo (opmyrnaMm, BUI XUMHYECKOW CBS3U (KOBAJIEHTHAs M WOHHAs) B HEOPTraHMYECKHX
COCTMHCHUSIX;

packpbeiBaTh  cMbicn  [lepuoamueckoro 3akona [[.W. MenpaeneeBa: JAeMOHCTPUPOBATh
MOHUMAaHWE TEePUOJANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKUX JJIEMEHTOB OT WX TOJIOKEHUS B
[lepmonnueckoid cucTeMe, 3aKOHOB COXPAHEHUsS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
ATOMHO-MOJICKYJISIPHOTO YYE€HHs, 3aKOHa ABOTaJpo, OMHCHIBATH U XapaKTEPH30BaTh TAOIUYHYIO
dopmy I[leprogudeckoil CHCTEMbI XUMUYECKHX AJIEMEHTOB: pa3jNyaTh MOHATHUS «TJIaBHAS MOATPYIIa
(A-rpynma)» u «mnobounas mnoarpymnmna (b-rpymnma)», Manasie ¥ OoJblIME TMEPUOABI, COOTHOCHUTH
o0o3HavYeHHs, KOTOpble MMeroTcsl B Tabnuie «llepuoanueckas cucreMa XHUMHUYECKHUX SJIEMEHTOB
.. MenneneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB XHMHUYECKHX 3JIEMEHTOB
(cocTaB u 3apan sapa, 00IIee YHCIO FIEKTPOHOB M pacTpeielieHHe X MO SJIEKTPOHHBIM CIOSM);

KJIACCU(PUITUPOBATh XMMHYECKHUE DIIEMEHTHI, HEOPTAHUUYECKHE BEIIECTBA, XUMUICCKHE PEAKIIHH
(110 YKCITy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY D (DEKTy);

XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBONCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPKJasi OMUCAHUE NPUMEPAMH MOJEKYISPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XMMHYECKUX
peaKiuit;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHM OT HX KAaue€CTBEHHOIO COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPALEHUN B PA3IUYHBIX yCIOBUSIX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO OO
XUMHYECKOT0 3JIeMEHTa 10 (opMyJie COeTMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, IPOBOAUTH
pacy€Thl MO YpaBHEHUIO XUMHYECKON peaKiInu;



MIPUMEHSTh OCHOBHBIE OINEPAIIMH MBICIIUTEIbHON AEITEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00o011eHne, CUCTEeMAaTH3AIHIO, KJIacCU(UKAIUIO, BBISIBICHUE MPUUYMHHO-CIEICTBEHHBIX CBS3EH — IS
M3YYECHUsI CBOICTB BEIIECTB M XMMHMUYECKUX pEaKUUN, €CTeCTBEHHO-HAyYHbI€ METOJbl MO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJICIIUPOBAHUE, SKCIICPUMEHT (pealibHbI U MBICTICHHBIH );

CJIeIOBaTh MpaBUJIaM MOJIb30BaHUS XUMHUYECKOM MOCY10i U 1a00opaTOPHBIM 000PYIOBAaHHUEM, A
TaKXKe IMpaBHjaM OOpallleHHs] ¢ BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH IO BBITOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB MO MOJYYSHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB (BOIOpOAa
U KHUCJIOpOJia), MPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHON MacCcOBOM JoJield pacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh M MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB
IIeJI04el U KUCIIOT C MIOMOIIBIO HHIMKATOPOB (JaKMyc, (heHondTanent, METHIIOPAHXK U IPyTHE).

K xonmy oOyuenuss B 9 kiacce y oOyuaromierocsi Oyny chOpMHUPOBaHBI CIEIyIOIIHE
IIPEIMETHBIE PE3YJIbTAThl 10 XUMUU:

PacKpbIBaTh CMbBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa,
VOH, KaTHOH, AHHOH, IPOCTOE BELIECTBO, CJI0)KHOE BELIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMHYECKasi peaklusi, XUMUYecKasl CBs3b, TEILNIOBOU
3peKT peakuuu, MOJib, MOJSAPHBIA O00BEM, pPACTBOp, DIEKTPOIMUTHL,  HEIIEKTPOJIUTHI,
ANEKTPONUTHYECKAS AUCCOIHAIINS, PEaKIIMU HOHHOTO OOMEHa, KaTallu3aTop, XUMUYECKOe paBHOBECHE,
oOpatuMble U HEOOpAaTUMBIE PEAKLMH, OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIIMM, OKHCIUTEIb,
BOCCTaHOBUTENb, OKHCIECHHE U BOCCTAaHOBIIEHUE, AJIOTPONHUS, aM(POTEPHOCTb, XUMHUYECKasi CBS3b
(KoBaJIeHTHasi, MOHHAs, METAJUINYECKas), KpUCTAUINYECKasi PEIIETKA, KOPPO3UsI METAJUIOB, CIUIABBI,
CKOPOCTh XUMUYECKOM peakIuu, npeaeabHo nomyctumas konuentpanus [1/1K Bemiectsa;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHMX MOHATUN U MPUMEHSATh 3TU NOHSATHUS
IIPYU OMHMCAHHUU BEUIECTB U UX MPEBpaIllCHUN;

WCTOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISI COCTaBICHHS (OpMyINl BEIIECTB M YypaBHEHHIA
XUMHUYECKHUX PEaKIIHii;

OIpEENATh BAJIEHTHOCTb U CTENEHb OKUCICHHS XUMHYECKHX 3JIEMEHTOB B COEIUHEHMSIX
pa3IMYHOTO COCTaBa, MPUHAAJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COEOUHEHHH T
dopMynaM, BUJ XUMHUYECKOM CBS3U (KOBAJIEHTHAs, MOHHAs, METa/VIMYeCKas) B HEOPraHMYECKHUX
COCMHEHUSX, 3aps] HOHA IO XHUMUYECKOW (opmyre, XapakTep cpeabl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COEAMHEHUMN, TUIl KPUCTAINTINYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIci [lepumonmueckoro 3akona J[.M. MenneneeBa M JEMOHCTpPUpPOBAaTh €ro
NOHMMAaHUE: OIKChIBaTh W XapakTepus3oBaTh TalOiaMuHyto Qopmy Ilepuoanueckoil cuctemsl
XMMHUYECKHX 3JIEMEHTOB: pa3lIMyaTh IOHATUS «rJaBHas noAarpynmna (A-rpynma)y M «1mobodHas
noarpynna (b-rpynna)», maneie u 6oJbIINE IEPUOJIBI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS B
NepUOIMYECKO TabiuIe, C YHCIOBBIMM XapaKTEepPUCTHMKAMHM CTPOEHHUS AaTOMOB XHMHYECKHUX
3JIEMEHTOB (COCTaB U 3aps] sApa, o0Illee YUCIIO AIEKTPOHOB U PACHPEENIEHNE UX MO AJIEKTPOHHBIM
CJI0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COEIMHEHUH B
npejienax MaJlbIX NEPUOA0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJ1acCcu(UIUPOBATh XUMUUYECKUE 3JIEMEHThI, HEOPraHMYECKHe BELIeCTBA, XUMUUECKHE PEAKLIUU
(o 4YuCily M COCTaBYy Y4acTBYIOIIMX B PEAKIMHU BEILIECTB, MO TEIJIOBOMY 3((DEKTy, M0 U3MEHEHUIO
CTETNIEHEW OKUCIICHUSI XUMHUYECKHUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME W CHEIU(PUUECKHNE XUMUUYECKHE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEILECTB, MOATBEP)KJas ONHMCAHHWE NPUMEpPAMU MOJEKYJISAPHBIX M HOHHBIX YypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJIATh YPAaBHEHHUS JIEKTPOIUTHUECKON JUCCOLMALMN KUCIIOT, IEI0YEH U COJIEH, TIOJIHbIE
U COKpalll€HHBbIE YpaBHEHHUS peakuil HOHHOIO OOMEHa, yYpaBHEHHUS peaklui, MOJITBEP:KIAIOLINX
CYILLIECTBOBaHME FEHETHUUECKOM CBSI3M MEXK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUi  MOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX peaKluii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX NPEBPALLIEHUN B Pa3INYHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELECTB, MACCOBYIO JIOJIO
XMUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COSTUHEHNUs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacuéThl 10 ypaBHEHUIO XUMUUYECKOM peakluu;



coOJro1aTh TIpaBuJa MOJb30BAHUS XUMHUYECKOM MOCYI0M B Ja00paTOPHBIM 000pYyAOBaHHUEM, a
TaKkKe TpaBuia OOpalIeHHs C BEMIECTBAMU B COOTBETCTBHHM C HHCTPYKIIUSMHU [0 BBITOJHEHHUIO
1a00PATOPHBIX XMMUYECKUX OIBITOB IO MOJTYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEMIECTB (aMMHaKa
Y YTJIEKHUCIIOTO rasa);

MIPOBOAUTh PEAKIMH, TMOATBEP)KIAIONINEe KAaYeCTBEHHBIH COCTaB pPa3jMYHbIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUAOPOMUA-, HOIUA-, KapOoHaT-, pocdar-, cunukar-, cynbdart-,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U HMOHBI M3YYEHHBIX METAJIOB, NMPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE ONEPAIIMH MBICIIUTEIBHON ACITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00001IeHNe, CUCTEMATU3AINIO, BBISBIICHUE IPUYMHHO-CIIEICTBEHHBIX CBS3€H — JUI U3YUYEHUS CBOWCTB
BEIIECTB U XHMHUYECKHUX pEaKlMil, €CTeCTBEHHO-HAy4YHbIE METOJAbl TMO3HaHWUS — HaOI0aeHHeE,
U3MEpPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIIEHHBIN).

3. Cooepotcanue yueonozo Kypca

Cooepotcanue 00yuenus 6 8 Knacce.

[lepBoHayaIbHbIE XUMUYECKUE TTOHSATHUS.

[Ipenmer xumuu. Posib XMMHM B )KM3HH 4YeloBeKa. XUMHUs B CUCTEME HayK. Tena u BeniecTna.
Odu3nyeckue CBOICTBa BelIeCTB. ArperaTHoe cocTosiHhe BemiecTB. [loHsATHE 0 MeTo/ax MO3HaHMs B
xuMuud. Yucteie BemecTBa U cmecu. CriocoObl pa3eieHus: cMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE MeMeHThl. CUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocThie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckass (opmyna. BajJeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAS aTOMHas Macca. OTHocUTeNbHAsE MOJIEKYJIsipHas Macca. MaccoBas
JIOJIs XUMHYECKOTO 3JIEMEHTa B COEIMHEHUU.

KommuectBo BemecrBa. Mons. MomnsipHast macca. B3auMocBsA3b KOM4YeCcTBa, MacChl U 4UCia
CTPYKTYPHBIX €IUHHII BelecTBa. Pacu€Tsl o Gpopmynam XUMUYECKHX COSTUHEHUI.

dusnyeckue M XUMUYECKHE SBJICHMS. XHUMHUYECKas peakuuss U e NpHU3HAKU. 3aKoH
COXpaHEHHUS MAacChl BELIECTB. XUMHUYeckue ypaBHeHHs. Kiaccupukanusa XUMHUECKUX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

XUMUYECKUH JKCHEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TMOCYJIOH, MpaBuwiaMu paboOThl B
nabopaTopuu U TpUEMaMU OOpalieHus: ¢ JIa0OpaTOPHBIM O0OpPYAOBAHHEM, M3YYEHHE U ONMHUCAHUE
¢u3nUecKux CBOMCTB 00pa3lloB HEOPraHWYECKHX BeLIeCTB, HaOmrogeHue (u3nueckux (IMIaBlieHUE
BOCKa, TasHUE JIbJla, paCTUpAaHUE caxapa B CTyIKe, KUIEHUE W KOHJEHCAIUS BOJbI) U XUMHUYECKHUX
(ropeHue cBeud, MPOKAJIMBaHWE METHOW MPOBOJOKH, B3aUMOJEHCTBUE Mela C KHCIOTOH) sIBIEHUM,
HaAOJIIOJIEHUE U OINHCAaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKMX peakluuid (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHCIOTHI C XJOpuAOM Oapwusi, paznoxenue ruapokcuna menu (II) mpu
HarpeBaHuM, B3auMoJielicTBUE kene3a ¢ pactBopoM conu Meau (II), uzydyenue ciocoboB pasaeneHus
cMeceil (C TOMOIIbID MarHuTa, (PUIBTpOBaHWE, BBIMAPUBAHHE, IUCTHIULAIMS, XpomaTorpadus),
IIPOBEJICHNE OYMCTKHU MOBAPEHHON COJIM, HAOIIOJEHHE U OMHCAHHE PEe3yJIbTaTOB MPOBEACHUS OIBITA,
WITIOCTPUPYIOIIET0 3aKOH COXPaHEHHs MacChl, CO3JJaHue MOJIEeNIei MOJIeKyJI (IIapOCTEP>KHEBBIX).

Baxuerimme npeactaBuTeNn HEOPraHUYECKUX BEIIECTB.

Bo3nyx — cmecp raszos. CocrtaB Bo3ayxa. Kucimopom — 2JI€MEHT M IPOCTOE BELIECTBO.
Haxoxnaenue xuciaopona B NpHpojae, (U3NYECKHE U XMMUYECKHME CBOMCTBA (peaklUUU TOPEHHs).
Oxcunpl.  Ilpumenenne kucnopoaa. CrocoObl TOJMy4YeHHs KuCIopoja B JabopaTopuu U
npoMbIlieHHOCTH. KpyroBopor kuciopoga B mnpuponae. O30H — amgoTponHas MoJupuKanus
KHCIIOpOJIa.

TemnoBoit 3¢hdekT XUMHUYECKOM peakluH, TEPMOXMMHUYECKHE YpaBHEHHUS, D5K30- H
SHJOTEPMHUUECKHE peakluu. ToMIMBO: yrojap U MeTaH. 3arpsA3HEHNE BO3/4yXa, YCHIICHNUE TAPHUKOBOIO
s dexra, pazpyiieHrne 030HOBOTO CJIOSI.

Bonopon — snemeHT U npocToe BemecTBo. HaxoxieHre Bojioposia B mpupoje, puzndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oayueHus. KucioTel u comnu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoMcTBa BOABl. Boma kak pactBopurenb. PactBopbel. HacelmieHHble
HEHACBILIEHHBIE PACTBOPHI. PacTBOpMMOCTH BElIECTB B BoJe. MaccoBas 10Ji BEILECTBA B PAacTBOPE.



Xumuueckue cBoicTtBa Bonbl. OcHoBaHus. Poib pacTBOPOB B MpUPOAE W B JKU3HU YEIIOBEKA.
KpyroBopoT BozibI B ipupoe. 3arpsi3HeHrue NpupoHbIX BoJ. OXpaHa U OUUCTKA IPUPOAHBIX BOJI.

Knaccudukanmss Heopranmueckux coeauHeHud. Oxcunpl.  Kimaccudukamuss OKCHIOB:
cojeoOpa3yromue (OCHOBHBIC, KHUCIOTHBIE, aMmdoTepHble) M HeconeoOpasyromume. Homenknarypa
OKcHJI0B. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyuenue okcuaoB.

OcnoBanmst. Knaccupukanuss oOcCHOBaHWI: HIENOYM M HEPACTBOPHMBIC  OCHOBAHWSL.
Homenknarypa ocHoBanuil. ®dusnueckue U XHUMHYECKHE CBOWCTBAa OcHOBaHUU. [lomyueHue
OCHOBaHUM.

Kucnorsl. Knaccudukanus kucnor. Homenknatypa kuciaor. Ou3nyeckue W XUMHYECKHE
cBoiictBa kuciaot. Psan akruBnoctu metamwioB H.H. bekerosa. Ilomyuenue kucior.

Conu. Homenkiarypa cosieil.

Du3nYeCcKUe U XMMUYECKUE CBOMCTBA conel. [lonyuenue coieil.

['eneTnyeckas cBSI3b MEXKIy KacCaMu HEOPraHUYECKUX COCTUHEHUM.

XUMUYECKUN SKCIIEPUMEHT: KAUECTBEHHOE ONPENICTICHUE COJEPKaHMs KUCIOPOJia B BO3AYXE,
nojlyueHue, coOupaHue, pacrno3HaBaHME M HU3Y4YEHHE CBOMCTB KHUCIOpOJa, HaOo/eHue
B3aUMOJICCTBUSL BEILIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HHUKHOBEHUSI M TMPEKPAIICHUS TOPEHHS
(moxapa), 03HaKOMJICHHE ¢ 00pasllaMyd OKCHIOB U OMNHCAHHME WX CBOWCTB, MOJyuyeHUE, cOOMpaHue,
pacro3HaBaHUE W W3Y4YEHUE CBOMCTB BOJIOpoJa (rOpeHue), B3auMOICHCTBHE BOJAOPOJa C OKCHIIOM
Meau (II) (BO3MOXKHO HCMOJB30BAaHME BHJICOMATEPUATIOB), HAOMIOACHHUE OOpa3loB BEIICCTB
KOJUYeCcTBOM |  MOJb, HCCIEOBaHHE OCOOEHHOCTEHPACTBOPEHUS BEIIECTB C  Pa3IMYHOMN
pPacTBOPUMOCTbIO, IIPUTOTOBJIICHHE PACTBOPOB C ONPEAEIEHHOM MaccOBOW J10JIeM pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJICUCTBHE BOJBI C METAJIaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIOB), HCCIENOBaHHE OOpa3llOB HEOPraHHMYECKUX BEIIECTB pPAa3IMYHBIX KIACCOB,
HAOJIOZICHUE WM3MEHEHUS OKpPacKd HWHIUKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYeH, H3yYCHHUE
B3aumozeiicTBus okcuna meau (II) ¢ pacTBopom cepHOIl KHCIOTBI, KUCIOT ¢ METaNIaMH, peaklui
HEUTpaNM3alyy, MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHHI, BBITECHEHHE OJHOTO METaula JIPYyTUM W3
pacTBOpa COJIM, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHeine Kiaccbl HEOpraHU4eCKux
COCMHEHUIN.

[Iepuonnueckuii 3akoH u Ilepuonuueckas cucrema xumMudeckux 3iemeHToB [[.M. Menneneesa.
Crpoenue atoMoB. XuMHueckasi CB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

[lepBble MOMBITKU KIACCU(PUKALNUU XUMUYECKUX dJeMeHTOB. [loHATHE O rpymmax CXOAHBIX
9JIEMEHTOB (IIETIOYHBIE W MIEIOYHO3EMETbHBIE METAJUIbI, TajJOreHbl, HHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3ytoT aM(pOTepHbIE OKCUIBI i THAPOKCUIBI.

[Iepnonnueckuit 3akoH. [leproauyeckas cucremMa XuMu4eckux 31aeMeHToB [[.1. Menneneesa.
KopoTtkonepuoanas u juaHonepuoanas popmsl [leproanueckoil cucTeMbl XUMUYECKUX SJIEMEHTOB
.. Menneneea. [lepuoapl u rpynnbl. DU3HUECKU CMBICI HOPSAKOBOIO HOMEPA, HOMEPOB MEpUOIa
Y TPYIIIbI 3JIEMEHTA.

Crtpoenue atomoB. CoctaB aTroMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpOEHHE DJIEKTPOHHBIX
o0osiouek aToMoB TepBbIx 20 xumHuueckux snemeHToB [lepuoanueckoit cuctemsl [[.M. Menneneesa.
XapakTepucTuka XUMHUYECKOTO »JJeMeHTa Mo ero mnosioxeHuto B Ilepuoamueckoit cucreme
J.1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUsI Pajdyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB, METAJUIMYECKUX H
HEMETaJUIMYECKUX CBOMCTB MO TrpynmnamM M nepuoaaMm. 3HaueHue [lepmoanueckoro 3akoHa U
[lepponnueckold  CHUCTEMBl XHUMHYECKHMX DJIEMEHTOB JUIsl Pa3BUTHA HAayKH W  TPAKTHUKH.
.. MenneneeB — yu4€HBIN U TPaXAaHUH.

Xumudaeckas cBsi3b. KoBaneHTHas (MOIspHAS W HETOJSPHAs) CBsI3b. DIEKTPOOTPHUIIATETHHOCTD
XUMHUYECKUX AJIeMEHTOB. VIOHHas CBS3b.

Crenenp okucienusi. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE peakiuu. [Iporeccsl OKUCIeHUs U
BOCCTaHOBJIEHUS. OKUCIUTENU U BOCCTAHOBUTEIH.

XWMHYECKUN OSKCIEPUMEHT: H3ydeHHe OOpasloB BEIIECTB METAUIOB W HEMETAJJIOB,
B3aUMOJICMCTBUE THUJPOKCUAA ILIMHKA C pacTBOpPaMH KHUCJIOT W WIEJIOYei, MPOBEACHHUE OIbITOB,
WUTFOCTPUPYIONIUX TPUMEPhl  OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUK (TOpeHHe, peaKiuu
Pa3NoXKEeHUs], COETUHEHNUS).

MexnpeaMeTHbIE CBSI3U.



Peanuzanus MeXnpeaAMETHBIX CBSI3€W MPU U3YyUYEHUH XMMHUHU B 8 KJIACCE OCYILECTBISETCS Yepes
UCTIONIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHSATUH, SBISIONUXCS
CHUCTEMHBIMU JJI OTAEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAyYHBIH ()akT, TUNIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KJacCHU(pUKaIus, IEPUOAUYHOCTb, HAOIIOIEHNE, IKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHHUE,
MOJIEIIb, SIBJIICHHE.

®usnka: MaTepus, aroM, SJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJA, W30TOIHI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsijl, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, ra3, PU3NYECKUE BEIMYNHBI, €AMHULIBI U3MEPEHUs1, KOCMOC, TIaHeThl, 3BE3/1b1, CouHIIE.

buonorus: porocunres, qeixanue, buochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaAJbl, TOPHBIE MOPOAbI, MOJE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCBI.

Cooeprcanue ooyuenus 6 9 Knacce.

BenecTBo 1 XxuMHUeCKast peakusl.

[Tepuonuueckuii 3akoH. Ilepuoguyeckas cucrema xumudeckux snemeHToB [[.M. Menpeneena.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, Kallis, KaJbLMS M HMX COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHUEM DHIIEMEHTOB B
[Iepnoanueckoii cucTeMe U CTPOCHUEM UX ATOMOB.

CrpoeHue BemecTBa: BHUAbl XUMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKHX PEIIETOK,
3aBHCUMOCTbH CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOpraHMYEeCKUX BellecTB. XMMHUUYECKHUE CBOICTBA BEIIECTB,
OTHOCSAIIMXCA K Pa3JIMYHbIM KJaccaM HEOPraHMYEeCKUX COCAUHEHUH, TEHETUYeCKas CBS3b
HEOPraHUYECKHUX BEILECTB.

Knaccudukanuss XuMUYECKUX peaKIui MO Pa3Iu4HbIM IpU3HaKaMm (10 YUCIYy U COCTaBy
Y4acTBYIOIIMX B PEAKIUHM BEIIECTB, MO TEIIOBOMY 3G (eKTy, M0 U3MEHEHUIO CTENeHEH OKUCICHUS
XUMHUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO YYaCTHIO KaTajau3aTopa). JK30- U 3HJIOTEPMHUYECKHE
peaklu, TEePMOXUMHUYECKUE YPABHEHHUS.

[loHATHE O CKOPOCTH XWUMHUYECKOW peakiuu. [loHsTHE 00 OOpaTHMBIX W HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsTHEe O TOMOreHHBIX M TreTeporeHHnIX peakuusax. [lonstue o karamuze.
ITonsiTue 0 xuMHuueckoM paBHOBecHH. DakTOPhI, BAUAIONIME HA CKOPOCTh XMMHYECKOM pEaKUUHd U
MIOJI0’KEHUE XUMHUUYECKOTO PABHOBECHSI.

OKHCINTENEHO-BOCCTAHOBUTEIbHbBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHCIIMTEIBHO-BOCCTAHOBUTEIBHON peaKkItH. CocraBienue ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C HCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTr0 OaaHca.

Teopus 3JIEKTPOIUTHUYECKON ITUCCOLMAIMU. OJEKTPOIUTBI M HEINEKTPOJIUThl. KaTuoHBI,
aAHUOHBI. MeXaHW3M JIUCCOLMAIMN BEIIECTB C PA3IUYHBIMU BHUJIAMU XUMHUYECKOH cBsizu. CTemneHb
mucconraiuu. CHUIbHbIE U c1a0ble SJIeKTPOIHTHI.

Peakuuu noHHOro oOMeHa. YcCIoOBHS NPOTEKaHUS pEaKUMid HMOHHOTO OOMEHa, IOJIHbIE U
COKpall€HHbIE HOHHBbIE YypaBHEHHUs peakiuuil. CBONCTBa KHCIOT, OCHOBAaHMM M COJIEM B CBETE
MIPEICTABJICHUI 00 AJEKTPOIUTUYECKON Aucconnanuu. KauecTBeHHbIE peakiiny Ha UOHBL. [loHsITHE O
TUAPOIU3E COJIEH.

XUMUYECKUN OKCIIEPUMEHT: O3HAaKOMIICHHME C MOJEISAMH KPHUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METaNIOB M HEMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opuna HaTpusi), UCCIIEIOBAHUE 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKOM peakluu OT BO3AEUCTBUS
pa3IMuYHbIX  (PAKTOPOB, MCCIEIOBAHHE DSIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, TMpollecca
JUCCOLMAIIMU KUCIIOT, 1iefiouei U cosiel (BO3MOKHO MCIOJIb30BaHNE BUJIEOMAaTEPHAIIOB), IPOBE/ICHNE
OTIBITOB, WLTIOCTPUPYIONINX MPU3HAKU MPOTEKAHUS peaklnii HOHHOTO oOMeHa (oOpa3oBaHHe OCajiKa,
BBIJICIICHHE rasa, oOpa3oBaHUe BOJIbI), OTIBITOB, WUTIOCTPUPYIOIITUX TIPUMEPHI
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX ~ peakuuil (TOpeHue, peakluu pa3lioKEeHHs, COEAUHEHUs),
pacrno3HaBaHWE HEOPraHWYECKUX BEHIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIMI HAa MOHBI, PEIICHHE
SKCHEPUMEHTAIIbHBIX 3a7a4.

Hewmeramibl u uX coequHEHUS.

OOmas xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOEHHUsS aTOMOB, XapaKTepHBIC CTETICHU
okucnenus. CtpoeHne W (U3MYECKHE CBOMCTBA MPOCTBIX BEHIECTB — TAJOTCHOB. XHMHYECKHE



CBOMicTBa Ha TmpuMmepe xjopa (B3auMMOAEHCTBHE C MeTalylaMH, HEMeTaUlaMH, IeJI0YaMHu).
Xnoposogopoa. CossiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, ITOIy4YeHHE, TpUMEHEHHeE. JlelicTBre XJiopa
U XJIOPOBOJIOPO/Ia HA OPTaHU3M YelloBeKa. BaxkHelme XJI0pu/Ibl U UX HaX0XACHHUE B IPUPOJIE.

OOmast xapakrtepuctuka 3ieMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIEC CTETICHH OKUCIICHHUSI.

Crpoenre u (GHU3NUECKUE CBOMCTBAa MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOIHbIE
Moau(pUKaMK KHUCTIOpoJa M cepbl. XHUMHUYecKue cBoWcTBa ceprl. (CepoBOJOPOJ, CTpPOEHUE,
¢usnueckue u XuMu4eckue CBOMCTBA. OKCHIBI Cepbl KaK MPEIACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, (pU3MUECKue U XMMHYECKHE CBOMCTBA (00IIMe KaK MpeICTaBUTENs Kilacca KUCIOT U
cneuuduyeckne). XMMUYECKHE PEaKIUH, JISKAIIHEe B OCHOBE IMPOMBIIUIEHHOTO CIIOCO0a MOITy4YeHUs
cepHoit kucnotsl. [Ipumenenue. Conu cepHOW KHUCIIOTHI, KaUeCTBEHHAs peaklus Ha Cylbdar-uoH.
Haxoxnenue cepbl U €€ cOeAMHEHUN B IPUPOJEC. XMMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOLIEH Cpebl
COCMHEHUSIMU cepbl (KHUCIOTHBIE JOXIM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IpeOTBPALICHHUS.

OOmiass xapakTepucThka dleMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIICHH OKUCIICHUSL.

A30T, pacnpocTpaHeHle B IpUpojie, pusndeckre U XuMuueckue cBoiicrsa. Kpyrosopor azora
B mpupoae. AMMHAK, ero (U3NYecKne M XMMHYECKHE CBOWCTBA, MOydeHue W npuMeHeHune. Comu
aMMOHHUSI, UX (PU3NYECKHE U XUMHUYECKHE CBOMCTBA, mpuMeHeHHe. KadecTBeHHas peakiusi Ha WOHBI
aMMOHHS. A30THasi KHCJIOTa, €€ TMOoydeHue, (U3NYeCKHue W XUMHUYECKHEe CBOWCTBa (00mmMe Kak
MpeJICTaBUTENs Kilacca KUCIOT U crneuuduueckue). Mcnonb3oBaHue HUTPATOB U COJEH aMMOHHUS B
Ka4eCcTBE MHUHEPAIBHBIX YAOOpEHMA. XMMHUYECKOEe 3arpsi3HEHHE OKPYKAIOMIEH Cpebl COCTUHEHUIMHI
a30Ta (KHCIOTHBIE JI0XK/IHU, 3arpsi3HEHNE BO3/yXa, [TOYBBI U BOJOEMOB).

docdop, ammorponHbie Moaupukammuu Gochopa, puznueckrue u XUMUIECKUe cBoicTBa. OKCH]T
dochopa (V) u dochopnas kucnora, QusMyeckue H XUMUYECKHE CBOWCTBA, IMOJIyYEHUE.
Hcnons3oBanue ¢ochaToB B KauecTBE MUHEPATIBHBIX y100pSHHUH.

Obmass xapaktepuctuka sneMeHToB I[VA-rpynmbl. OcoO€HHOCTH CTPOCHHsSI aTOMOB,
XapaKTepHbIE CTEIIEHH OKUCIICHUSI.

VYrnepon, amnoTpomnHble MOIUM(UKAIMM, PAcHpOCTpaHEHHWE B Tpupone, Gusnueckue Hu
XUMHYeCKHe cBoiicTBa. Axacop6mms. KpyroBopor yrimepoma B mpupone. OKCHIBI yriepona, HX
¢u3nyeckue U XMMHUYECKHE CBOMCTBA, JICHCTBHE Ha KUBBIE OPraHU3MBI, MOJyYeHUE U IpPUMEHEHHE.
Dxoyiorudeckue TMpoOJemMbl, CBsi3aHHBIE C oOkcugoMm yriaepona (IV), rumoreza riaoGambsHOTO
NOTEIUIEHUS] KJIUMaTta, MapHUKOBBIA >(PQexT. YroiapHas KucioTa U e€ coiu, UX (u3nyYeckue |
XMMHYECKHE CBOWCTBA, IOJIyYeHHE W TpUMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-MOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIJICHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauabHBIE TOHATHS OO0 OPraHWYECKHWX BEIIECTBAX KaK O COEAMHEHHUSIX YTIiepoja
(MeTaH, 3TaH, 3TUJIEH, alleTWJEH, 3TAaHOJ, TJIMLEPHH, YKCycHas kuciora). [IpuposiHble MCTOYHHUKH
YTIEBOIOPOAOB (Yroiib, IPUPOJIHBIA ra3, HEQTh), MPOAYKTHl UX MepepadoTku (OEH3MH), UX POJb B
OBITY ¥ IPOMBILIUIEHHOCTH.

[ToHATHE O OMONOTHYECKH BAXKHBIX BEUIECTBAX: JKUPAX, OENIKax, yIiIeBoJax — M HX POJU B
KHU3HU yesloBeka. MaTrepraibHOE €IMHCTBO OPTaHMUECKUX U HEOPraHUYECKUX COEAMHEHU.

Kpemunii, ero pusmueckie 1 XUMUYECKHE CBOMCTBA, MOydYeHUE U npuMeHeHne. CoeqnHeHus
KpemHuss B mpupoze. OOmue mnpenacraBieHuss o0 okcuae kpemMHus(IV) u KpeMHueBOW KucIoTe.
CunmKatel, UX WCIOJIB30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH. BaskHeime cTpouTenbHbIe
MaTepuanbl: KepaMmHKa, CTEKJIO, IIeMeHT, OeToH, xene300eroH. IIpoGmembr OGe3omacHOro
WCTIOJTB30BaHUS CTPOUTEIHHBIX MATEPHAIIOB B TOBCETHEBHOM JKU3HHU.

XUMUYECKUH IKCIIEPUMEHT: U3yueHHe 00pa3ll0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COISTHOM
KHCJIOTHI, MPOBEJACHNWE KAUECTBEHHBIX PEAKIMil Ha XJIOPUA-WOHBI W HAOIIOJICHHE TPU3HAKOB HX
IPOTEKAHHUS, ONBITHI, OTpaXKaroIIye PU3NIECKHUE U XMMUYECKHE CBOMCTBA raJlOr€HOB U UX COEIMHEHUHN
(BO3MOXHO  HCIIOJIb30BAaHWE  BHJACOMATEpPUATIOB), O3HAKOMJIEHHE ¢ o0paslamMu  XJIOPHIOB
(raoreHNI0B), O3HAKOMJIEHHE C O0pasliaMu cepbl U €€ COCTUHEHUSMHU (BO3MOYKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHAIIOB),  HaOmIoJeHWEe  mporecca  oOyriMBaHUS —~ caxapa  TOJX  JIEWCTBHEM
KOHIICHTPUPOBAHHONW CEpHOW KHCIOTBHI, H3yYeHHE XUMHUYECKHUX CBOMCTBpa30aBIeHHON CepHOM
KHCJIOTHI, TPOBEJCHHE KadeCTBEHHOW peaknuu Ha cynb(aT-uoH W HAONIOJCHWE TpU3HaKa eé



MPOTEKAHUs, O3HAKOMJICHHE C (U3MYECKUMHU CBOWCTBaMHU aszora, (ocdopa um ux coeaumHEHUI
(BO3MOKHO HCIOJb30BAaHUE BHJCOMATEpHANIOB), OOpa3laMH a30THBIX M (POCHOpHBIX yaoOpeHuil,
HOJy4YeHHue, coOMpaHue, paclio3HaBaHUE U M3Y4YEHUE CBOMCTB aMMHaka, IIPOBEJCHUE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHHSI M GochaT-uOH M M3yYeHHE NMPU3HAKOB UX MPOTEKAHHs, B3aUMOACHCTBHUE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTBI C MeAbl0 (BO3MOYKHO HCIOJIb30BAaHUEBUIEOMATEPHAIIOB),
U3yueHHe MOJeJel KPUCTAUTMYECKUX pemEToK anmasza, rpadura, QymiepeHa, 03HAKOMIICHHE C
IPOLIECCOM  aICOPOLUU  PACTBOPEHHBIX BELIECTB AKTMBUPOBAHHBIM YINIEM U yCTPOHCTBOM
NpOTHBOra3a, IOJIydeHHe, cOoOMpaHue, pacrno3HaBaHUE U H3YyYEHHE CBOWCTB YIJIEKHCIIOrO rasa,
IPOBE/ICHUE KAayeCTBEHHBIX pPEAaKLUMH Ha KapOOHAT M CHJIMKAT-MOHBI M H3Yy4YEHUE IPHU3HAKOB HX
IPOTEKaHUsl, O3HAKOMJIEHME C  MNPOAYKIMEH  CHWJIMKaTHOM  IPOMBIIUIEHHOCTH, PpEUICHHE
JKCIIEPUMEHTAIBHBIX 3a7a4d 110 TeMe «BakHele HeMeTaJulbl U UX COCIUHEHUSY.

MerTaJibl ¥ X COEIMHEHUS.

OOwiast xapakTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM UX IOJI0XKEHUS B
[Tepuoanueckoii cucreme xumuueckux snementoB /.M. MenneneeBa u crpoenus atomoB. CTpoeHue
MeTaJIJI0B. MeTajuinyeckas CBA3b U METAJUINYECKask KPUCTAIIIMYECKAsl PEIIETKA. DICKTPOXUMUYECKHAN
psaa HampspKeHud MeTayuioB. DHU3MUYECKHME W XMMHYECKHE CBOWCTBA MeTayuioB. OOmme crocoObl
HoJy4YeHus MeTaisioB. [IoHATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HH.
Cnnagsl (CTalib, 4YyT'yH, JIOpaTIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBILLIEHHOCTH.

[lenouynsle MeTajuipl: 1oJOKeHHWE B Ilepuonnyeckoil cUCTEME XUMHUYECKMX JJIEMEHTOB
J.1. MenneneeBa, CTpoeHHME HUX aTOMOB, HAaxXO0XJICHHE B npupone. PuU3NUEeCKHE U XUMHUYECKUE
cBoiicTBa (Ha mpumepe HaTpusi W Kamus). OKCHUIBl U THAPOKCHUIBI HaTpus W Kanus. llpumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUH.

[IlenoyHO3eMenpHbIE METAUIBI MarHUW M KaJbLUi: NosiokeHue B llepnonnueckoil cucreme
xuMudeckux aneMeHtoB J[.M. MenaeneeBa, cTpoeHHE HX aTOMOB, HAaXOXIECHHE B MPUPOJIE.
dusnuecKkue U XUMHUYECKUE CBOMCTBA MarHus M Kajiblus. Baxkneilmume coequHenus kanpius (OKCu,
TUAPOKCH, coyin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AnromuHuii:  nosoxxeHue B Ileppogudeckoll  cUCTEME  XMMHYECKHMX  DJIEMEHTOB
J.1. MenneneeBa, cTpoeHrne aroMa, HaxoJAeHHE B npupone. Gusnyeckne U XMMUYECKHUE CBOMCTBA
atoMuHus. AM(pOTEpHBbIE CBOMCTBA OKCHJA U THJIPOKCUAA AIIFOMUHUS.

Kenezo: nonoxenue B Ilepuognueckoil cucreme xumudeckux snemeHtoB J[.1. Menneneena,
CTpPOEHHE aToMa, HaxOXkJIeHue B mnpupone. Puznyeckue U XMMHYECKHE CBOMCTBa xkene3a. OKCcHipl,
ruApokcuabl ¥ conu conu xenesa (I1) u xenesa (I11), ux cocras, cBolicTBa U MOJTyYEHUE.

XUMHUECKUI SKCIIEpUMEHT: O3HaKOMJIEHHE ¢ oOpaslaMd MeETaJuloB U CIUIaBOB, UX
($u3NYECKUMU CBOWCTBAMH, U3Y4YEHHE PE3YyJbTAaTOB KOPPO3UU METAJIOB (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), 0COOEHHOCTEH B3aUMOJIEMCTBUS OKCHJIA KajJblMsg M HATPUS C BOAOH (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPUANIOB), HCCJIEIOBAaHUE CBOWCTB KECTKOW BOJBI, Ipollecca TOpPEeHUs
xKeneza B KUCIOpoAE (BO3MOXKHO HCIOJIb30BAHUE BHMCOMATEPHANIOB), TNPHU3HAKOB MPOTEKAHUS
KayeCTBEHHBIX pEaKlMi Ha MOHBI (MarHus, Kaiblius, aJlOMUHUS, IIUHKA, xkene3a (II) u xenesa (IID),
menu (II), HaGnrogeHue M omMcaHue MPOLIECCOB OKPALIMBAHMS IUIAMEHU MOHAMM HATpus, Kajlus U
KaJaplusl (BO3MOXHO HCIOJB30BaHUE BHUIEOMATEPHUATIOB), HCCIEAOBaHUE aM(OTEpPHBIX CBOWCTB
THAPOKCUAA aJIOMUHUS M TUIAPOKCHJA ILMHKA, PEIICHHE OHKCIEPUMEHTAIBHBIX 3ajad IO TeMe
«BakHelme MeTauIbl U UX COSTUHEHUS.

XUMHS 1 OKpYyXkarolias cpeaa.

BemectBa u Marepuaibl B IOBCEJIHEBHOM >KM3HU ueioBeka. be3omacHoe wHcmonb3oBaHHe
BEIIIECTB U XMMUYECKHX peakiuii B ObITy. IlepBast momMous npu XMMHUYECKHX 0XKOTrax M OTPaBJICHUSX.

XUMUYECKOe 3arpsi3HeHUEe OKpyKarollel cpenbl (MpeaenbHas AOMyCTUMas KOHLIEHTPAlUs
BeecTB (nanee — [1JIK). Ponb xuMuu B perieHu# 3K0JIOTHYeCKUX MpodIieM.

XUMUYECKUH SKCIIEPUMEHT: H3ydeHHEe 00pa3lloB MaTepHalioB (CTEKJIO, CIUIaBbl METAJIOB,
MIOJIMMEPHBIE MAaTEPUAJIBI).

MexnpeaMeTHbIE CBSI3N.

Peanu3zanus MeXnpeaMETHBIX CBSI3€H MTPU U3yUYEHUU XUMHHU B 9 Kilacce OCYIIECTBISETCS Yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TMOHATUH, TaK M MOHATUH, SBIAIOLIUXCS
CHUCTEMHBIMU JJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.



OOw1re ecTeCTBEHHO-HAay4YHbIE IOHATHS: HAy4HbIM (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAIM3,
CHHTE3, KJacCU(pUKaLus, TePpUOJUUYHOCT, HAOMIOIEHHE, SKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHHUE,
MOJIEIIb, SIBJIEHUE, TAPHUKOBBIN 3(h(heKT, TEXHOIOT U, MaTepHab.

®dusuka: MaTepus, aroM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUA, H30TOIBI,
PaIMOaKTUBHOCTb, MOJIEKYJIA, HJIEKTPUUECKUH 3aps], IPOBOJHHUKH, MOTYIPOBOJHUKH, JAUIIEKTPUKH,
¢oTo37IEMEHT, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHME BEIIecTBa, Tra3, pacTBOp,
pPacTBOPUMOCTh, KpUCTALIIMUECKasi PELIETKA, CIUIaBbl, (PU3MUECKUE BEJINYMHBI, €UHULBI U3MEPEHHUS,
KOCMHUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CONHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, >SKOcCHCTeMa, MUHEpaJIbHblE YyI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BELIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpasIbl, TOPHbIE IOPObI, OJIE3HBIE HCKOMAEMBIE, TOIIHBO,
BOJIHBIE PECYPCHI.

K koHmy oOydenus B 9 kmacce y oOydaromierocs Oyay chopMupoOBaHBI ClEIyIOLIHE
IpEeIMETHBIE PE3YJIbTAThI IO XUMUHU:

PacKpbIBaTh CMbICI OCHOBHBIX XUMUYECKUX MOHATHHI: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa,
VIOH, KaTHOH, AHHOH, IPOCTOE BELIECTBO, CJI0)KHOE BELIECTBO, BAJICHTHOCTD,
JIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCICHHS, XMMHUYECKasl peaklysi, XMMHUEeCcKasi CBs3b, TEIIOBOM
3pQeKT peakuuu, MOJib, MOJSIPHBIH  O0BEM, PACTBOp, DIEKTPOJIUTHL,  HEIJIEKTPOJHUTHI,
JIEKTPOIUTUYECKAs JUCCOLMALIUS, PEaKI[MM HOHHOTO 0OMEeHa, KaTalu3aTop, XMMHUUECKOe paBHOBECHE,
oOpatuMble U HEOOpAaTUMBIE PEAKLMH, OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIIMM, OKHCIUTEIb,
BOCCTaHOBUTEJIb, OKUCIIEHHME M BOCCTAHOBJIEHUE, AJUIOTPONHUs, aM(pOTEPHOCTb, XMMUYECKas CBS3b
(koBaJIeHTHasi, MOHHAs, METAJUINYECKas), KpUCTAUINYECKash PEIIETKA, KOPPO3USI METAJUIOB, CIUIABBI,
CKOpPOCTh XUMHUYECKOM peakuuu, npeienbHo pomycrumas konueHnTpanus [11K Bemectsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUN M NPUMEHSTH 3TU NOHATHUSA
IpY ONMCAHMU BEIECTB U UX MIPEBpaILECHUI;

WCTIOJIB30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBICHHS (OpMyINl BEIIECTB M ypaBHEHHIA
XUMHUYECKHX peaKiuii;

OIpEeENATh BAJIEHTHOCTb U CTENEHb OKUCICHHS XUMHYECKHX 3JIEMEHTOB B COEIUHEHMSIX
pa3InYHOIO COCTaBa, IPHUHAJICKHOCTh BELIECTB K ONPENeNEHHOMY KJIAcCy COEAMHEHUH 1o
dopMynaM, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHAs, MOHHAs, METa/VIMYecKas) B HEOPraHMYECKHX
COEJMHEHUSX, 3apsA] MOHA IO XMMHYECKOoil (opMmyne, xapakTep cpeabl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COEAMHEHUMN, TUIl KPUCTAINTMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepuonmueckoro 3akona J[.M. MenneneeBa M JEMOHCTpPHpPOBAaTh €ro
NOHMMAaHUE: OIKChIBaTh W XapakTepus3oBaTh TalOiaMuHyro @opmy Ilepuoanueckoil cuctemsl
XMMHUYECKHX 3JIEMEHTOB: pa3lIMyaTh IOHATUS «riaBHas noArpymmna (A-rpynma)y M «mobodHas
noarpynna (b-rpynna)», manelie u 6oJblINE IEPUOJIBI, COOTHOCUTH 0003HAYEHUS], KOTOPbIE UMEIOTCS B
NepUOIMYECKO Tabiuie, C YHCIOBBIMM XapaKTEepPUCTHMKAMHM CTPOEHHUS AaTOMOB XHMHYECKHUX
3JIEMEHTOB (COCTaB U 3apsl sAApa, oOIIee YUCIIO MEKTPOHOB M PaCHpEeICHUE UX IO 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COEIMHEHHUH B
npejienax MaJlbIX NEPUOAO0B U TJIABHBIX MOJATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;

KJ1accu(UIUpPOBaTh XUMUUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUUECKHE PEAKLIUU
(o 4YuCily M COCTaBYy Y4acTBYIOIIMX B PEAKIUHU BEILIECTB, MO TEIIOBOMY 3((}EKTy, M0 U3MEHEHUIO
CTETNIEHEW OKUCIIEHUSI XUMHUECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATh) OOIIME W CHEIU(PUUECKHE XUMUUYECKHE CBOWCTBA MPOCTHIX U
CIIOXKHBIX BEILECTB, MOJATBEP)KJas ONHMCAHWE NPUMEpPAMU MOJEKYJISAPHBIX M HOHHBIX YypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJIATh YPAaBHEHHUS JIEKTPOIUTHUECKON JUCCOLMALMN KUCIIOT, IEI0YEN U COJIEH, TIOJIHbIE
U COKpalll€HHBbIE YpaBHEHHUS peakuil MOHHOIO OOMEHa, YpaBHEHHUS peakiui, MOJTBEP:KIAIOLINX
CYLLIECTBOBaHHE FEHETUUECKOM CBSI3M MEX/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKkpblBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUi  MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX peaKluii;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOKHOCTH
NPOTEKaHUS XUMUYECKUX MTPEBPAILEHUH B Pa3INYHbIX YCIOBUSAX;



BBIYHCIIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIIO
XHUMHUYECKOT0 3JIEMEHTA 10 (OpMYJIe COSTUHEHNUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacyEThl IO YPaBHEHHUIO XUMHUYECKOI peakiui;

co0Jr0IaTh MpaBUIIa MOJIb30BAaHUS XUMUYECKOH MOCYI0i M 1ab0paTopHBIM 000PYAOBaHHEM, A
TaKOKe IpaBWiIa OOpalIeHUS C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSMH IO BBIITOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB IO MOJyYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIIEKHUCIIOTO Ta3a);

MPOBOJUTh PEAKLUWH, TOATBEPKIAIOINE KAaYeCTBEHHBI COCTaB pPAa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUAOPOMUA-, HOAWA-, KapOoHaT-, pocdar-, cuimkar-, cynbdar-,
THJIPOKCU-UOHBI, KAaTHOHBI aMMOHHUS M MOHBI M3YYEHHBIX METaJIOB, NMPHCYTCTBYIOIINE B BOIHBIX
pPacTBOpax HEOPraHUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE OIEPAIIUN MBICIUTEILHON IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00001IeHNe, CHCTEMATH3aIHIO, BBISIBICHNE IPHYMHHO-CIICICTBEHHBIX CBSA3EH — ISl M3YUYEHUS CBOICTB
BEIIECTB M XHMHUYECKHUX PEaKIHid, €CTECTBEHHO-HAYYHBIE METOJbl TO3HAHUS — HAONIO/ICHHE,
U3MEpEeHNE, MOJCITMPOBAHNE, SKCIICPUMEHT (PEAbHBIN U MBICIICHHBIN).



4.Temamuueckoe nnanupogéanue no Kypcy Xxumuu, 8 knacc

Ne HaumenoBanune |KosnvecXapakTeprucTHKA OCHOBHBIX BU/OB AeSITEJIbHOCTH Y4AIIUXCH
n/n pa3aesioB, TeM TBO
4acoB
1. HavyanbHble 20 ObvscHaAmMb, 9TO TPEIMETOM U3YUEHUS XMMUU SBIISFOTCS BEIIECTBA, MX CBOMCTBA M MpEeBpalleHus. Paziuuams Tena u
TMOHSATHSA H 3aKOHBI BEILIECTBA, BEILIECTBA U MAaTepUalbl. ¥Ycmanasnueams NIPUIMHHO CIEICTBEHHBIE CBSI3H MEXK]Iy CBOMCTBAMHU BEILIECTB U
XHMHH WX IpUMEHEHUEM. Xapaxmepu306ambs MOJI0KUATEIBLHYIO U OTPULIATEIILHYIO POJIb XUMHUHU B KU3HH COBPEMEHHOT'O

obmectBa. Pabomamu ¢ 1a00paTOpHBIM 00OPYOBAHUEM U
HarpeBaTeIbHBIMHIIPHOOPAMHUBCOOTBETCTBHHUCIIPABUIAMUTEXHUKUOC30MIACHOCTH. BbinoiHsams NPOCTEHIIINE
MaHHITYJISLIUH C Ja00paTOpHEIM 000pyIOBaHHUEM: C Ta0OPATOPHBIM ITATUBOM, CO CIIUPTOBKON. Oghopmusams OTYET O
MPOJICTIAHHOM paboTe ¢ HCIOIB30BAaHUEM PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUU

Pasnuuams Pusmueckue 1 XMMUYECKUE SIBICHUS, YUCTHIC BEIIECTBA H CMECH.

Knaccuguyuposamo cmecu. Ilpueooums npuMepbl cMeceil, UMEIOIINUX Pa3IMYHOE arperaTHOe COCTOSIHHE.
ObvsacHamb, 9TO TAKOE XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, aJUIOTPOTIHSI, HOH.

Pasznuuams pocThie M CIIOXKHBIC BEIIECTBA, BEIIECTBA MOJICKYJIIPHOTO U HEMOJICKYJIIPHOT'O CTPOCHHUSI.
Dopmynuposames OCHOBHBIE MTOJIOKEHHSI aTOMHO-MOJIEKYJISIPHOTO YUCHUS

Has3zvieamw u 3anucvliéams 3HAKN XUMHUYECKUX HJIEMEHTOB.

Xapaxmepuzosams UHHOPMALIUIO, KOTOPYIO HECYT 3HAKU XUMUYECKUX AIIEMEHTOB.

Omobpasicameb COCTaB BEUIECTB C TTOMOIIBIO XUMHUECKUX (POPMYIL.

Haxooums 0OTHOCHTENBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBAa M MACCOBYIO JIOJII0 XUMHUYECKOTO JIEMEHTA B
COCIMHEHUH.

Xapaxmepuzoeams XAMHYECKYIO PEAKIUIO U €€ yYaCTHUKOB.

Onucvieams IPU3HAKU U yCIIOBUS TEUCHHSI XUMHUYECKIX PEaKIIN.

Paznuuams 5x30TEpMHUYECKUE U DHIOTEPMHYECKUE PEAKIINH.

Dopmynuposams 3aKOH COXpaHEHUs Macchl BemecTB. Cocmasnsims Ha €r0 OCHOBE XUMHUECKUE YPABHEHUSI.
Tpancauposams MHPOPMAIHIO, KOTOPYIO HECYT XUMHYECKHE YPaBHEHUSI.

DKCIEPUMEHTAITBHO 100MBepHcOams CIPABEATNBOCTh 3aKOHA COXPAaHEHHSI MAaCChI BEIECTB
Knaccugpuyuposames xumudeckue peakliuy 10 MPU3HAKy YKMCIIa U COCTaBa peareHTOB U MPOYKTOB.
Xapakmepuzoeamsb poib KaTaIH3aTOPOB MPOTEKAHNH XUMHUYECKON pPEaKIIny.

Habnwoams 1 onuceiéams XAMUUYECKUH SKCIIEPUMEHT C TIOMOIIBIO PyCCKOTO(POTHOTO) SI3bIKA U SI3bIKA XMMMUU.
Paszseusame noznasamenvhyio u meopueckyio akmugHOCMU, UHUYUAMUBHOCTb NPU U3YYEHUU XUMUU.

Yuumocs obcyrcoame ungopmayuro u 8vickazviéams c6oe MHeHUeE No ee N0y, PA36UEAMb YMEHUS CO8EPULamb
npasuibHblll 6b100p

@OpMMPOSCZMb NOHUMAHUE nodpochaMu HeobxXooumocmu HA)Y4YHbIX SHAHULL U 06pa306aHuﬂ st paseumusl Tu4HoOCmu U




06114607’]16’61, HA OCO3HAHRUE UX POJIU 6 JCU3HU, mpy()e, meopuyecmee.

Baxneiimmue
NMpeACTABUTEN
HEOPraHM4YeCcKHX
BelleCTB.
KoanyecTBeHHbIE
OTHOIIIEHUS B
XUMHH
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Onucwvieams cocTaB aTMOC(HEPHOTO BO3TyXa U NOHUMAMb 3HAUEHUE TIOCTOSIHCTBA ATOTO COCTaBa IS 370POBBS
Bvioenamu cyliecTBeHHbIE IPU3HAKUA OKCUIOB. /Jaéams Ha3BaHUs OKCUAOB 10 ux popmynam. Cocmasnsimes HOPMYIIbI
OKCH/JIOB T10 UX HA3BAHUSIM.

Ananuzuposams cOCTaB KUCIOT. Xapakmepu3osamy MPeACTaBUTEICH KUCIOT.

Xapaxmepuzoeams COMM KaK MPOIYKTHI 3aMEIICHHS BOJOPO/Ia B KUCIOTE HA MeTallL. 3anucvigams HOPMYIIBI COJICH 10
BaJICHTHOCTH. Ha3zvieams conu o popmyram.

ObvscHAmMb TOHIATHUS «KOJIMYECTB O BEIIECTBAY, «MOJIbY, «UUCIO ABOTAIpO», «MOJIsIpHAsi Macca». Pewams 3a1auu ¢
MCIIOJIb30BaHNEM TOHATUN «KOJINYECTBO BEIIECTBA»,«MOJISIPHASL MACCa»,«UUCI0 ABOTAPO», «MOJSIPHBIN 00BEM
ra3oBy, «4UCI0 ABOTaIPO»

Onpeoenamp 110 PopMyJie IPUHAAIICKHOCTH HEOPTAHUYECKUX BEIECTB KJacc y OCHOBaHUM. Xapakmepuzosams
CBOICTBA OTAEJIBHBIX MPEICTABUTENICH OCHOBAHUM.

ObvsicHamb TIOHATUE ~ «MAacCCOBas J10JI PACTBOPEHHOTO BEILECTBAY. Y cmaHnasnueams aHaIOTUU ¢ 00bEMHOI JToy1ei
KOMIIOHEHTOB Ira30BOM CMECH.

Pewams 3anaun ¢ uCNIONB30BaHUEM TIOHATUN «MacCOBasi 10JI SJIEMEHTOB BELIECTBEY, «MAaCcCOBAast 10JIsl pACTBOPEHHOTO
BELIECTBa»,«00bEMHAs J10JI Fa3000pa3HOI0 BEUIECTBA»

Pazsusams nosnasamenvuyro u meopueckyro akmusHOCMU, UHUYUAMUBHOCTb NPU USVYEHUU XUMUU.

Yuumocs obcyrcoams ungopmayuro u 8bickazvléams c6oe MHeHUe No ee N080OY, PA36UBAMb YMEHUS CO8EPULAMb
NpAUIbHLILL 8b100D

Hcnonvzosams 6ocamoe ucmopuieckoe cooepicanue XUuMuiecko2o 00pas308anus, 3HAKOMUMbCS C HCUZHBIO
8b10AIOWUXCSL VUEHBIX-XUMUKO8, OJIS1 (POPMUPOBAHUS NPEOCABNIEHUI O PA3GUMUL XUMUL U ee POTU U 3HAYEHUU 8 IHCUSHU
0bwecmsa u 2ocyoapcmeaa.

OCHOBHBIE KJIACChI
HEOPraHUYeCKUX
coeIMHEeHu

10

ObvsicHAmMb IOHATUS OKCHUJIBIL.

Xapaxkmepuzoseams 001IME XUMHUYECKHE CBOMCTBA OKCUI0B. Cocmasnsims ypaBHEHUS pEaKIMi ¢ y4aCTHEM OKCHUJIOB.
Cocmaenams ypaBHEHUS pPEAKLUN ¢ y4acTHEM OCHOBAaHUM.

Xapaxmepuzoseams 001IME XUMUYECKHE CBOMCTBA KUCIOT. Cocmasnsaims ypaBHEHUS peaklUi ¢ y4aCTHEM KHUCIIOT.
1Ipo6ooumsb OMBITHI, TOATBEPKIAIOIINE XUMUYECKUE CBOWCTBA KUCIIOT, C COOIIIO/IEHUEM TMPAaBUI TEXHUKU
0e30macHOCTH.

Pa3znuyams OHATHS «CPETHUE COINY, «KUCIBIE COIY, KOCHOBHBIE CONN». Xapaxkmepu3o6ams O0IINE XUMHUYECKHUE
cBoiicTBa coneit. Cocmasnsams ypaBHEHHS PEAKIUH C ydacTueM coyiei. Habnrodams U 0nuculéams ¢ TOMOIIBIO
pyccKoro (pOAHOTO) S3bIKA U SI3bIKA XUMUU PEAKIMH C yYACTHEM coJiel. [/posodums ONBITHI, MOATBEPKAAIOIINE
XUMHYECKHE CBOICTBA COJIEH, C COOJIIOIEHNEM TIPAaBUII TEXHUKH 0€30IaCHOCTU Xapakmepu3oeams
MOHSATUEKTEHETUUECKUY psii» . Antocmpuposams TEHETUUECKYIO CBSI3b MEX/y BELIECTBAMMU: MPOCTOE BEIIECTBO—
OKCU—THUJPOKCUI—COJIb. 3anucvléams ypaBHEHHs peakluid, COOTBETCTBYIOILIUX [1OCIIEI0BATEIbHOCTH (memouke)
MIpEeBpaIICHN HEOPraHUYECKUX BEIIECTB PA3IMUYHbBIX KJIACCOB




Pacnoznaeams HeKOTOPbIE AaHUOHBIM KaTUOHBL. Habnio0ams CBOWCTBA 3IEKTPOIUTOB U MIPOUCXOIALINX C HUMH
aBJIeHUN. Habnooams 1 onuceiéams ¢ IIOMOIIBIO PYCCKOTO (POAHOIO) SI3bIKA U SI3bIKa XUMUU PEAKIIUU C yYAaCTHEM
JIEKTPOJIUTOB.

I1Ipo6odums n Habar0O0ams XUMUYECKUNA SKCTIEPUMEHT T10 TIOTY4YEHHUI0, COOMPAHMIO U PACIIO3HABAHUIO KUCIIOPOIA U
BOJIOpOZia € COOJIIOJICHHEM IIPAaBUII TEXHUKU 0€3011aCHOCTH. Onuculgams XUMUUECKUIN SKCIIEPUMEHT

Pabomamw ¢ nabopatopHbIM 000pYyIOBAaHUEM M HArpeBaTEIbHBIMH MPHOOpAaMH B COOTBETCTBUU C MTPABHIAMH TEXHUKU
0e30MacHOCTH.

Bvinoaname nipocteiinme npuémsl o0pamieHus ¢ 1adopaTopHBIM 000py10BaHHEM

Habnooams 3a cBOWCTBAMU BELLIECTB U SIBICHUSIMH, IPOUCXOJSIIMMU C BELIECTBAMM.

IMepuoguveckuii
3aKO0H M
nepuoguvecKasi
cucremMa
XUMHYECKHX
3jemenTosB /. U.
Mennaeieena.
Crtpoenne atoma

Ob6vsacuams TPU3HAKY, NTO3BOJIAIONINE O0BbETUHATH IPYIIIIBI 3JIEMEHTOB B €CTECTBEHHbIE CEMENCTRa.
Apeymenmupoeams OTHOCUTEIBHOCTh HA3BAHUS «MHEPTHBIE Ta3b». O0bACHAMb TIOHATHE «aM()OTEPHBIE COCTUHEHUS.
Habnwooams 1 onuceiéams peakiii MeXy BEIIECTBAMH € TIOMOLIbIO PyCCKOIO(POIHOr0)sA3bIKA U S3bIKA XUMUH.
Xapakmepuzoeams TBOWCTBEHHBIN XapaKTep CBOWCTB aM(OTEPHBIX OKCHUAOB ¥ THAPOKCUIOB. [Ip0800umb OMBITHI IO
HOJYYEHHUIO U TOATBEPXKICHUIO XUMUYECKUX CBOMCTB aM()OTEPHBIX OKCHJIOB U THJIPOKCUIOB C COOITIOIEHUEM ITPABUIT
TEeXHUKU Oe3omacHocTU. O0bscHAmMb, TIOYEMY IEPUOANUYECKUN 3aKOH OTHOCST K €CTECTBEHHOM Ki1accuuKaiuu.
Ob6vsacHAmb, YTO TAKOE KIIPOTOH», KHEUTPOH», «IIEKTPOH», «XUMUYECKUN 3JIEMEHT», «MAaCCOBOE YUCIION.

Onucvieams CTPOEHUE AApa aTOMA, UCIOJIb3Ys IEPUOINYECKYIO CUCTEMY XuMudeckux anemenToB J[.M. Menneneesa.
Tonyyames MTHGOPMALIUIO TIO XUMUH U3 PA3IMYHBIX UCTOYHUKOB, aHanuzuposams €. O0vacHAMb TIOHSITHE
«QIIEKTPOHHBIN CIOW», WIN «IHEPreTUUECKUN YPOBEHBY.

Cocmasnsams cXeMbl pacIpeIeIeHNs AIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOW 00o0nouke. Packpuieamo
(bu3nuecKkuii CMBICI OPSIIKOBOTO HOMEpa XMMHUYECKOT0 3JIEMEHTa, HOMepa Meproja U HoMepa rpymmsl. OovacHams
3aKOH O MEPHOCTH M3MEHEHHUS METAININYECKUX U HEMETAJUIMYECKHUX CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX COEAMHEHUN
B IlepuoJax u rpynnax. Xapakmepuzoeams XUMHUUECKUE 31€MEHTbI 1—3-ronepruo10B 1Mo UX MOJI0KEHUIO B
MEPUOJNYECKON cucTeMe XumMudeckux anemeHToB 1. 1. MenneneeBa. Apeymenmuposams CBOM COCTaB OKCHAOB U THP
OKCH/JIOB METAJUIOB M HEMETAJIOB ITOCPEICTBOM YpaBHEHUH peakuuii. Onpedensams NCTOYHUKA XUMUYECKOH
uH(pOpMaLINH.

Tonyuams Heob6x00UMYI0 UHGOPMAYUIO U3 PAZTUYHBIX UCTIOYHUKOS, AHANUZUPOBAMb €€, 0OPMIAMD
UHGOPMAYUOHHBLU RPOOYKM, NPEIEHMOBAMb €20, 8eCMU HAYUHYI0 OUCKYCCUI0, OMCMAUEAMb CE0I0 MOYKY 3PEHUs UTU
KOppekxmuposams eé

Hcnonvzosams 60camoe ucmopuieckoe cooepicanue XUuMuiecko2o 00pas308anus, 3HAKOMUMbCS C HCUSHBIO
8bI0AIOUUXCS OTNEUECMBEHHBIX VUEHBIX-XUMUKOB AGUSUIUX NPUMEPDL SPANCOAHCKO20 CIYHCEHUS, UCNOTHEHUS
nampuomuyecko20 0012a, mem CamblM CHOCOOCMBYSL 80CNUMAHUIO YBAICEHUS K 2EPOUYECKOMY NPOULIOMY U
Hacmoswemy Hawezo Omeyecmed, hopmMuposanuio npedcmasieHull 0 pazeumui HAyKu Xumuu.

XuMuieckas CBA3b.
OKHCIUTEIBHO-

Ob6vsacuamsb, 4TO TaKOE MOHHASI CBA3b, HOHBL. Xapakmepu306ams MeXaHU3M 00pa3oBaHus HOHHOH cBs3u. Cocmasnamy
cXeMbl 00pa30BaHUs] HOHHOM CBSI3H.




BOCCTAHOBHTEIbHBI Hcnonvzoeams 3HaKOBOE MoJienupoBanue. Onpedensims TAT XAMUYECKOH CBs3H 110 (hopMyJie BemecTBa. [Ipueooums

€ peakuun IPUMEPBI BELIECTB C HOHHOHU CBS3bI0. OObACHAMb TIOHATHS «KOBAJCHTHAS CBA3bY, «BAJICHTHOCTHY. Cocmasname
CXeMbI 00pa30BaHUs KOBAJICHTHOW HETMOJSIPHOW XUMUYECKOH CBS3H.
Onpeodenamp TN XUMUYECKOH CBSI3U 10 (GopMyIie BemecTBa. //pusooums IpuMepsl BEMIECTB C KOBAJIEHTHON CBS3BIO.
Yemanaenueams TpUYUHHO-CIICICTBEHHBIC CBS3H MEX/y COCTABOM BEIIECTBA M BUJIOM XUMUYECKOH CBSI3U, MEXTY
MOHHOU CBSI3BIO M KPUCTATMYECKIM CTPOCHUEM BEIIECTBA, MEXK/Ty KPUCTAJUIMYECKUM CTPOSCHUEM BEIIECTBA U €TO
dusnveckuMu cBorucTBaMU. OObsICHAMb TIOHATHS «KOBAJICHTHAS TIOJISIPHASI CBS3bY, «DIIEKTPO OTPUIIATEIHLHOCTHY,
«BO3TOHKA», WM «CYOIMMAIUs.
Cocmaensimes GOpMyITbl OWHAPHBIX COSITUHEHHI TI0 BAJIGHTHOCTH U HAXOOUMb BAICHTHOCTH JIEMEHTOB 110 (hopMyJie
OMHApHOTO coenuHeHus. Mcnonv3oeames MaTepuagbHOe MoAeapoBanne. OObACHAMb, YTO TAKOE METAILUTMYECKAs! CBSI3b.
Xapaxmepuzoeamsb MeXaHU3M 00pa30BaHUSI METAILUTUYECKOM CBs3H. Onpedeisimb TUT XUMHUYECKOU CBSI3U 110 hopMyIie
BemiecTBa. /Ipusooums MpuUMeEphI BEIIECTB C METAITMYECKON CBA3BIO.
Cocmaensime GopMyIibl OMHAPHBIX COCIMHEHHI HAa OCHOBE OOIIETO CIIoco0a X Ha3BaHUIA.
Cpasnueamsb BaJCHTHOCTb M CTETICHb OKUCIICHHS.
Paccuumvisams cTenieHr OKUCIICHUS 110 POPMYJIaM XUMUYECKUX COCTMHCHUN
ObwvsicHsimb IOHATUS «OKHCITUTEIIEHO — BOCCTAHOBUTEIIBHBIC PEAKIIUN,«OKUCITUTEIhY, «(BOCCTAHOBHUTEIDY,
«OKHCJICHUE», KBOCCTAHOBICHHUEY. Knaccuguyuposams XUMUYECKAE PEAKIIUH 110 MPU3HAKY U3MEHEHHS CTCTICHEH
OKHCIICHHS AJIEMEHTOB. Onpedeniams OKUCIUTEIb U BOCCTAHOBUTEIb, IIPOLIECCH OKUCIICHUSI U BOCCTAHOBIICHUS.
Hcnonvzosams 3HaKOBOE MOAECTUPOBAHNUE.
Cobnrooams Ha ypoke obujenpunsmole HOpMblL NOBEOEHUS, NPABUNLA OOWEHUS CO 8CeMU YUACTMHUKAMU
006paz06amenbHoll 0esimeIbHOCMU, NPUHYUNBL Y4eOHOU OUCYUNTUHBL U CAMOOP2AHU3AYUL.
IIpuobpemamov HaBbIKU CAMOCMOAMENbHO20 PeUeHUsi NOCABIEHHbIX 3A0aYy
HUcnonvzoeams UKT npocpammsi-mpenasicepol, mecmul, 3a4emsl 8 1eKMPOHHBIX NPUTONCCHUSX
Co3zdasamv mynibmumeOutiHvle npe3eHmayuu

Temamuueckoe naanuposanue no Kypcy xumuu, 9 knacc
Ne HaumenoBanue |Koauuec XapakTepucTHKA OCHOBHBIX BH/I0B J1eSIT€IbHOCTH YYAIIUXCSA
n/m  pasaesnos, TeM TBO
4acoB
1. IMoBTOpeHue n 5 Xapakmepuzoeams OKCHJIBI, TUAPOKCHIBI (OCHOBaHUS, aM(pOTEPHBIE THIPOKCHUIBI, KHCIOPOJI COJCPIKAIINE KUCIOTHI) U

00001meHne
CBe/ICHUH 10 KypcCy
8 ki1acca.
XuMnueckne
peakuuu

COJIM TIO TJIaHY: COCTaB, CIIOCOOBI 0Opa3OBaHWs Ha3BaHHM, XapaKTepHbIE CBOMCTBA U monyuyeHue. Kraccupuyuposams
OKCH/IBbI, FI/II[pOKCI/IJII)I (OCHOBaHI/ISI, aM(l)OTepHI)Ie FI/I)IpOKCI/I)ILI, KI/ICJ'IOpO)I conepxcanme KI/ICJ'[OTBI) n COJIA 110 paSJ'II/I'-IHI)IM
MpU3HaKaM. Yuems MOATBEPKAATh XAPAKTEPUCTUKY OTAEIIBHBIX MPEICTABUTENEH KJIACCOB HEOPIaHMYECKHX BEIIECTB
ypaBHeHI/IH MHA COOTBGTCTBYIOHII/IX peaKHHfI. PaCKpbleal’Hb FeHeTI/I'-IeCKy}O CBA3b Me>1<)1y KJaccaMun HeOpFaHI/IquKI/IX
COCJIMHEHU I




Obvsichams  TIOHATHSL «XUMUYECKash peaklus», «PeaKIHH COCTUHEHUS», «PEaKUUu pa3ioKEHHUSI,«PEeaKIHu
00MeHa»,«peaKkuyd 3aMEUICHUs», «PEAKIUU HEUTpATU3aALUN», «IK30TEPMUUYECKUE PEAKIUN», «IHIOTEPMHUUYECKUE
peakuuuy, «Oo0paTUMbIe pPEaKIUN»,KHEOOpaTUMBIE PEAKIUN», «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE —PEAKIHI,
«TOMOTEHHBIE PEAKINN», «TETEPOrCHHBIC PEAKIUN»,KKATAIUTUUECKHE PEAKIUN», «HEKATATUTHUYECKUE PEaKIumny,
«TerIoBor 3 (HEeKT XUMHUECKON peakiiumy.

Knaccugpuyuposames xumudeckne peakluy M0 pa3IMIHbIM OCHOBAHUSIM.

Onpeodensamb OKUCIUTENb U BOCCTAHOBUTEIb, MPOIIECCH OKUCIECHUS M BOCCTAHOBJICHUS.

Habnwoams 1 onuceiéams peakiiii MEX,y BEIIECTBAMH C TIOMOIIBIO PYCCKOTO(POIHOT0) S3bIKa U S3bIKA XUMHUH
ObvscHAmMb, 4TO TaAKOE CKOPOCTh XUMUYECKOU PEaKIUu.

Apeymenmupoeams BbIOOpP €AMHUL] U3MEPEHUSI CKOPOCTH PEaKLIUU.

Ycemanasnusams TPUIMHHO-CIIEACTBEHHBIE CBS3U PA3IMUHBIX (DAKTOPOB U CKOPOCTU XMMHYECKHUX PEaKIIHA.
Habnrwooams u onucwvleamy peaxkuuu MEXy BELIECTBAMU c MTOMOIIIBIO
pyccKoro (poaHOTrO) si3bIKa U SI3bIKa XUMUH.

11Ipo600ums OTBITHI, MOATBEPKAAIOUINE 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIUH OT pa3InYHbIX (DaKTOPOB
Cobnrooams Ha ypoke obujenpuHsamovle HOpMbl HOBeOeHUsl, NPABULA 0OWEHUS CO 8CeMU YUACMHUKAMU

006pa306amenbHOl 0esimeIbHOCMU, NPUHYUNDBL YYeOHOU OUCYUNIUHBL U CAMOOPLAHUAYUU.

IIpuobpemams HaABbLIKU CAMOCMOAMENLHO20 PeueHUs NOCmAagieHHbIX 3a0ay. Mcnonvszoeams UKT npoepammul-
MpeHasicepuvl, Mecmol, 3a4embvl 8 JIeKMPOHHBIX NPUTOHCEHUSX

XuMH4YecKue
peakuum B
pacrBopax
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Xapaxmepuzo6ame OHATUS «IIIEKTPOIUTHUECKAS TUCCOLIUALIN», «IIIEKTPOIUTHI», «HE dIEKTPOIUTH). Ycmarnasnueams
MIPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKTY MPUPOION JIEKTPOIIUTA M CTEIIEHBIO €r0 JTUCCOIHAIIHH.

Xapaxmepuzoeams IOHATUS «CTETIEHb TUCCOLUAIIUNY, «CUIBHBIC AIEKTPOIUTHD», «CIA0bIe FTEKTPOIUTHD,
«KaTUOHBD», «AHHOHBI),KKUCIIOTBD, «OCHOBAHUS», «conu». Cocmasnisams ypaBHEHUsI DJIEKTPOTUTHIECKON TUCCOIMAIIAN
KHCIIOT, OCHOBAaHUH U coneil. Mnnrocmpuposams puMepaMi OCHOBHBIE TTOJIOKEHHUS TEOPUU DIEKTPOIUTHUECKON
JTUCCOITHAITNH.

Pa3znuyams KOMIIOHEHTHI TI0KA3aTENBCTB (TE3UCOB, apTyMEHTOB U (JOPMBI TOKA3aTENbCTBA). Xapakmepuzosamy

o0111Me XMMUYEeCKre CBOMCTBA KUCIIOT, OCHOBaHMH, COJIEH C MO3UIIUN TEOPUHU IIEKTPOIUTHUECKON JUCCOIHAITIH.
Cocmasnsimes MONEKYISIPHBIE, TTOHBIE U COKPALIEHHBIE HOHHBIE YPABHEHHUS.

Apeymenmuposams BO3MOKHOCTh MPOTEKAHMS PEAKITUi C ydacTHEM KHUCJIOT Ha OCHOBE npaBuiia beprome u psiga
aKTUBHOCTH METaNIOB Habniodams u onucsiéams peakiiui ¢ y4aCTHEM KHCIIOT C TIOMOIIBIO PYCCKOTO(POIHOTO) SI3bIKa
U SI3BIKa XUMHH. [Ip0600ums ONBITHI, TOATBEPKTAIONINE XUMUISCKHUE CBOMCTBA OCHOBAHUM, C COOJTIOICHUEM TIPABHIT
TEXHHUKH 0€30MacHOCTH.

Yemanasnueams 3aBUCUMOCTB MEXKIY COCTABOM COJIM U XapaKTepOM €€ THAPOIH3a. AHaniuzuposams Cpely pacTBopa
COJIU C TMIOMOIIBI0 UHIUKATOPOB. [IpocHo3uposams TUT TUPOIIHM3A COTM HA OCHOBE aHanu3a e€ GopMyIbl. Yuems
oOparmaTscs ¢ J1abopaToOpHBIM 000PYAOBAaHUEM U HArPEBATEILHBIMU MTPUOOPAMU B COOTBETCTBUU C TIPABUIIAMHU TEXHUKHU
6e3omnacHoctu. Habarodams CBOMCTBA DIEKTPOIHUTOB.




Habnrwooams v onuceiéams ¢ TIOMOIIBIO PyCCKOTO(POTHOTO) SI3bIKA U S3bIKA XUMHH PEAKIIUU C YIaCTHEM
AIIEKTPOJIUTOB.

Cobnooams npasunia mexnuxku 6e30nacHocmu npu pabome ¢ 1a60pamopHuimM 000pYO08aAHUEM, HACPEeBAMETbHLIMU
npubopamu, XUMu4ecKuUMuU peaxkmueamu.

DKOHOMHO U 9KOLOUYECKU 2PAMOMHO 0OPAYAMbCS C HUMU.

Oco3nasame 3HaueHue meopemudeckux 3Hanull 015l NPAKMUYECKOU 0esmeibHOCU Yel08eKd

HemeTtananl 1 ux
coeINHeHUud
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ObvsicHamb, 4YTO TaKoe He MeTauibl. Xapaxmepuzoeams XUMHUYECKHE JIIEMEHTbl— HE METallIbl U CTPOECHHE,
(bu3nyeckre 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB— HEMETAJIOB.

Ob6vacuams 3aBUCUMOCTh OKHUCIHMTEIbHO-BOCCTAHOBHUTEIBHBIX CBOWCTB (WM npeocKasvbiéams CBOMCTBA)3IIEMEHTOB-
HEMETaJJIOB OT UX IOJIOKEHHsSI B IEPUOINYECKON cucTeMe XuMuiyeckux anemenTos /1. . Menpeneesa.

Ycemanasnueams  NpUYMHHO-CIECTBEHHBIE CBA3M MEXKIY CTPOGHHEM aTOMa, XHMHUYECKOM CBS3bIO, 1o
KPUCTANINYECKOM peIETKN HeMeTaljla U €ro COCJUHEHUH M (U3MYECKUMH CBOWCTBAMM JAaHHOI'O HEMETallla U €ro
COCIMHEHUM.

Xapaxkmepuzoeamv CcTpoeHUe, (U3NYECKHMEe M XHMHUYECKHE CBOICTBa, IOJyuyeHHE M MPUMEHEHHE TaJIOreHOB,
XaJIbKOTE€HOB, THUKTOT€HOB U 3JIEMEHTOB 4 IrpyIIbl B [IJIaHE 0011ero, 0COOEHHOTO U €IMHUYHOTO.

Ycemanaenueams — NPUUMHHO-CIENCTBEHHBIE CBSI3M  MEXIY CTPOGHHUEM aToMa, XHMHYECKOH CBs3bl0, 110
KPUCTAJUTMYECKON PEemIETKN y TaJlOT€HOB, XaJIbKOTCHOB, ITHUKTOTEHOB W DJIEMEHTOB 4 TPyMIbl U (PU3NYECKUMU U
XUMHYECKUMHU CBOMCTBAMH 3THX BEILECTB.

Buvinoaname pacuéTsl 10 XUMUYECKUM (POpMYJIaM U YpaBHEHMSM PEAaKLMH, MPOTEKAIOUIMX C y4aCTHEM COCTUHEHUMH
raJIor€HOB, AJIEMEHTOB O TpyIIbl (KUCIOpPOJa U Cepbl), MATOM rpynmsl (azora U Gochopa) U YETBEPTOM TPyIIIBI
(yrimepona v KpeMHHUS).

Xapaxkmepuzoéams CHUCTEM TOJb30BAaHUEM PYCCKOTO(POJHOIO) s3bIKa M SI3bIKA XUMHUHM COCTaB, (U3NYECKUE H
XMMHUYECKHE CBOMCTBA, MOTy4YEeHUE U PUMEHEHUE COEAMHEHUH ralloreHoB, 3JIEMEHTOB 6 IpyMIbl (KUCIOPOAa U CEPBI),
nsAToM rpynmsl (a3ota u pocdopa) u 4eTBEpTON Ipynisbl (YIiiepoaa U KpeMHHUS).

Pacnosnaeamv  eanocenuo-uonwvi, cynbhaT-uOHBI, HUTPAT-UOHBI  ¢ocaT-, KapOOHAT — U  CHIUKAT-HOHBI.
Xapaxmepuzoéams  WCHOJIB30BAHUEM PYCCKOTrO (POJHOTrO) sI3bIKA M SI3bIKA XMMHMM CBOWCTBAa KOHLEHTPHUPOBAHHOMN
CEpHOI M a30THOM KHMCIIOTHI Pa3JIMYHON KOHIICHTPALIUH.

Cocmasnsimes ypaBHEHUS O KHCIUTEIBHO- BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTr0 OanaHca.

Bvinoansames pacuéThl 0 XUMUUECKUM (OpMyJIaM U YPaBHEHUSM peakluil, MPOTEKAIOIIMX C Y4aCTUEM CEpHON KUCIOTHI
Y a30THOM KHCJIOTHI Pa3IM4YHON KOHLIEHTPAIUN.

Xapaxmepuzoeamsv ompaciu npoMvluIeHHOCMU.: CUINKATHYIO IPOMBIIIJIEHHOCTh U €€ OCHOBHYIO IPOAYKIIMIO; XUMU3M,
CBIPBE, armnaparypy U Hay4qHble IPUHLUIIBI IPOU3BOJICTBA CEPHOM KUCIOTHI U aMMHAaKa.

1Ipo6ooums oyeHKy coOCMEEHHbIX OOCMUNICEHUU 8 YCBOEHUU TEMbl.

Koppexmuposamyo céou 3uanus 6 coomeemcmeuu ¢ niaHupyembiM pe3yabmanom.

Tonyuame Xumuueckyo uHQoOpmMayuio u3 pasiuyHulX UCMOYHUKOS.




IIpeocmasname ungopmayuro no meme «Hememannwry 6 6uoe mabauy, cxem, ONOPHO20 KOHCNEKMA, 8 MOM YUCTIE C
npumeneruem cpeocms UKT

Hcnonvzosams 60camoe ucmopuieckoe cooepicanue XUuMuiecko2o 00pa308anus, 3HAKOMUMbCS C HCUZHBIO

8bI0AIOUWUXCA YUEHBIX-XUMUKOG , EM CAMBIM CNOCOOCMBYS 80CNUMAHUIO YBANCEHUS K 2ePOULECKOMY NPOULTIOMY U
Hacmoswemy Hauteco Omeuecmaa, hopmMupo8arHuo NpeoCmasienuil 0 pazumuu Hayku Xumuu.

Dopmuposamv YeHHOCMHOE OMHOUIEHUEe VUAWUXCA K NPUPoOe, T00SM, C80eMY 300P08bIO;

Pazeusams sxon02uneckoe mviuinenue u 3K0102UHECKYI0 2PAMOMHOCTb,

Apeymenmuposams 83auMOCE:A3b 300P08bS, IKOJIOSUUECKO20 KAUeCmea OKpyicarowell cpeobl U IKOI0SULEeCKOU KYIbmypbl
uenoeeKd.

Metaaabl 1 UX
coeINHEeHu A
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ObvsicHams, 4TO TaKoe MeTalUIbl. Xapakxmepuzo8ams XUMUYECKHE JIIEMEHThl— METaJUIbl MO0 UX TMOJOKEHHUIO B
nepuoanueckoin cucreme J.M.MenneneeBa. [Ipoeno3uposams CBOWCTBA HE3HAKOMBIX METAJUIOB MO IOJOKEHHUIO B
nepuoANYecKoi cucrteme xumuueckux snemeHToB J[.M.MenneneeBa. Ycmarnasniuéams TPUUMHHO-CIIEACTBEHHbBIE
CBSI3U MEX]y CTPOCHHEM aToMa, BHUIOM XHUMHUYECKOW CBSI3U M TUIIOM KPUCTAUTMYECKOM PEIIETKH y METalIOB —
MPOCTBHIX BEIIECTB U UX COeAUHEHHH. OObACHAmMb, YTO TaKOe PsAJ aKTUBHOCTH METaUIOB. [IpumeHnsams €ro Ui
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB—METAJIJIOB.

Obobwams  cUCTEeMy XMMHYECKHX CBOMCTB METaJUIOB KaK BOCCTaHOBHUTENbHBIE cBoiicTBa. Cocmagiamo
MOJICKYJISIPHBIE YPaBHEHUsI PEAKIMH, XapaKTepHU3yIOUIMX XHUMHYECKHE CBOWCTBA META/VIOB B CBETE YYEHHUs 00
OKHCITUTEIHbHO-BOCCTAHOBUTEIILHBIX MPOIIECCAX, PEAKIIUU C YYACTHEM AJICKTPOJIUTOB MPEACTABIATH TAKKE U B HIOHHOM
BUJIE.

CaMOCTOSITETLHO 1P060OUMb OTBITHI, TOATBEPXKAAIOIINE XUMHUYECKHE CBOMCTBA METAJIOB, C COOJIFOJACHUEM IPaBUII
TEXHHUKHU 0€30MaCHOCTH.

ObvscHAmMb STUMOJIOTHIO HA3BAaHUS TPYIIBIKIIETIOYHBIE METAUIB), «IIEI0YHO3EMENbHbIE METAIbY. /[asamsb OOIIYIO
XapaKTEPUCTUKY HIEJIOYHBIX METAIUIOB U MIEJIOYHO3EMEIBHBIX METAUIOB IO MX MOJOKEHUIO B IEPUOINYECKON CUCTEME
xumuyeckux anemeHToB J[.M.MenneneeBa. Xapakmepusosams cTpoeHUe, (PU3MUECKHME M XHUMHUYECKHE CBOMCTBA
HIENTIOYHBIX U IIEJI0YHO3eMEeNbHBIX METAIIJIOB B CBETE 00IIETr0, 0COOEHHOTO U €MHUYHOTO. /Ipedckaszviéams PU3nUecKue
Y XUMUYECKHUE CBOWCTBA OKCUIOB M THIPOKCHIOB MICTIOYHBIX U IIETIOYHO3EMENBHBIX METAJUIOB HA OCHOBE MX COCTaBa U
CTPOEHHUSI Y MOATBEPKAATh MPOTHO3bl YPABHEHUSI MU COOTBETCTBYIOIINX PEAKIIHI

ObvscHamb TIOHATHE «KECTKOCTh BOJBIY. Paziuuams BPEeMEHHYIO W TOCTOSHHYIO JKECTKOCTb BOXBI. [Ipednacamv
CIoco0BI yCTpaHeHUs KECTKOCTH BOJBL. Xapaxmepu3zo8ams aTIOMUHUHN 10 €ro MOJI0XKEHUIO B IEPUOAUYECKON CUCTEME
xumMuuecknx aneMmentoB Jl.M.MenneneeBa. Onucvieams cTpoeHue, GU3NIECKHE M XUMHUUYECKHE CBOWCTBA aTIOMHHHUS,
MOJATBEPXKJasi MX COOTBETCTBYIOIIMMH YypaBHEHUSMHU peakuuid. OO0bsicHAmb ABOWCTBEHHBIM XapakTep XMMHUYECKUX
CBOMCTB OKCHJIAa M THAPOKCHJIA ATFOMUHUSA. KoHKpemu3uposams 3NEKTPOIUTUUECKOE TIOTYICHHE METAIOB OMMMCAaHUEM
MIPOM3BOJICTBA ATIOMUHUS. YcmaHnasnueams 3aBUCUMOCTh 00JIacTell MPUMEHEHUS allFOMUHUS U €T0 CIUIABOB OT CBOICTB
OTUX BEIIECTB. Xapakmepuzosams TIOJOKEHHUE Kejne3a B TEPUOJUYSCKON CHUCTEME XHWMHUYECKHX JJIEMEHTOB
J.V1.MenneneeBa u 0cOOCHHOCTH CTpPOEHUS aToMma kene3a. Onucvisams GU3NUECKHe U XUMUYECKUE CBOMCTBA JKeTe3a,




MOJTBEPXK/Iasi UX COOTBETCTBYIOIIMMHU YpPaBHEHHUSIMH peakiuil. OO0vicHams HAIMYAE JBYX TEHETHUECKUX PSJIOB
coenuuenuii xenesaFe? uFe®". Vemanasnueams 3aBucuMocTh 061acTeil MPUMEHEHNS JKeNe3a U ero CIIaBOB OT CBOHUCTB
9THX BEILECTB.

Pabomamw ¢ mabopatopHbIM 000pYyIOBaHUEM M HArpeBaTEIbHBIMH TPHOOpPaAMH B COOTBETCTBUU C MTPABUIAMHU

Texuuku Oe3omacHocTH. Habniodames CBONCTBA METANIOB U HUX COCAUHECHUH. OOBACHAMb TOHATHE «KOPPO3USY.
Pasznuuams XUMHYECKYIO U DJIEKTPOXUMHUECKYIO KOPPO3UI0. Mitocmpuposans IpUMEPaMu TIOHATHS KKOPPO3UD»,
«XUMHYECKAsi KOPPO3US», «IIIEKTPOXUMHUYECKAs KOPpo3us». Xapaxkmepuzoéamv CIOCOOBI 3alIUThl METaNIOB OT
Kopposuu. Kraccughuyuposams hopMbl IPUPOAHBIX COSAUHEHUI METAIIIOB.

Xapakmepuzoéams ~ 00ImKEe  CHOCOOBI  TONYYEHUS  METAUIOB:  MUPO-, THUAPO- H  BJICKTPOMETAILIYPTHIO.
Konxpemuszuposams cnocoObl TOJyY4eHHUs] METAUIOB TNpPUMEpaMH H YPAaBHEHUSIMH PpEaKIUil C COCTaBICHHEM
AJIEKTpOHHOTO Oananca. Onucviéams IOMEHHBIA TPOLECC W AJICKTPOIUTHYECKOE IMOJIyUYeHHE METauioB. Paziuyams
4yépHBIE W LBETHBIC METAUIBL, YyTYH U CTalb. [Ipo6ooumsv, HaOi00ams W ONUCLIBAMb XUMUYECKUH SKCIIEPUMEHT C
COOJIFOJICHHEM TIPaBWII TEXHHUKHU Oe3onacHocTH Obpawamubces ¢ 1a00paTOpHbIM 000pPYIOBAHUEM U HArpeBaTeIbHbIMU
npubopaMu B COOTBETCTBUM C TMpaBWJIAMH TEXHUKH Oe3omacHOCTH. Habnwodams WM onuceléamv XUMAYECKHN
9KCIIEPUMEHT C MOMOIUIBIO PYCCKOTO(POTHOTO) SI3bIKA U SI3bIKA XUMHH. [Ip08o0ums oyeHKy coOCmBEeHHbIX 00CMUNCEHUL
6 yceoenuu memvl. Koppexmupoeamv ceéou 3manus 6 coomeemcmeuu c¢ nianupyemvim pezyiomamom. Ilonyuams
XUMUYECKYIO UHDOpMayulo U3 pasiuyHulX UcmoyHukos. Ilpedcmasiamo ungopmayuro no meme «Memannwvly 6 sude
mabnuy, cxem, ONOPHO20 KOHCHeKMA, 8 mom uucie ¢ npumenenuem cpeocme HUKT. Compyonuuams 6 npoyecce
YuebH020 83aumooelicmaus npu pabome 6 2pynnax

Hcnonvzoeamv bocamoe ucmopuieckoe cooepicanue Xumuieckozo 00pa3o8anus, 3HAKOMUMbCS C HCUSHBIO
BbIOAIOUUXCSL YUEHBIX-XUMUKOB, MeM CAMBIM CHOCOOCMEYST OCNUMAHUIO YEANCEHUSI K 2ePOULEeCKOMY NPOULTIOMY U
Hacmosiuemy Hawezo Omeyecmea, hopmMuposanuo nPeocmasienutl 0 pa3eumui HaAyKu Xumuu.

Dopmuposamv YeHHOCMHOe OMHOULEHUE VUAWUXCSL K NPUPOOe, TH00SIM, C80eMY 300P08bIO;

Paszeusame sxonocuveckoe mvlulieHue U IKOL0SUYECKYI0 2PAMOMHOCb,

Apeymenmuposams  63aUMOCE53b 300pP0O6bsl, IKOJLOSUYECKO20 KAUeCmea OKpyjicarowel cpedvl U 9KOI0SUYECKOL
KYIbMYpbl 4el08eKd.

XumMusa "
OKpY:Kalas cpena

Hnumeepuposams cBenenus no puzndeckoit reorpaduu B 3HAHUS 0 XUMUYECKOW OpraHU3alliy U IIAHETHI.
Xapakmepuzo6amb XUMHUYECKHI COCTAB T€OJIOTHIECKUX 000JI0UEK 3EMITH.

Paznuuams MuHepansl 1 ropHble TOPOAbl Xapakmepu3z06ams UCTOUHUKN XUMHUECKOTO 3arpsiI3HEHUs OKpY Karoei
CpEeJIbL.

Onucvieams 2n00anbHble FIKON02UUECKUE NPOOIEMbL, CBA3AHHBIE C XUMUYECKUM 3A2PA3ZHEHUEM.

IIpeonazame nymu mMunumuzayuy 6030e€UCmMBUsL XUMUYECKO20 3A2PA3ZHEHUS HA OKPYHCAIOUWYVIO cpeld).

IIpusooumu npumepvi MeHCOYHAPOOHO20 COMPYOHUYECMEA 8 0OIACMU OXPAHBL OKPYIHCatoujell cCpeobl Om XUMUYECKO20
3aepsA3HeHUs.

Paszsusams sxonocuyeckoe mvlulieHue U IKOI02ULECKYI0 2PAMOMHOCb. Ap2yMeHmuposams 83aumocsssb 300P08b3l,




9KONO2UHECKO20 KAYecmaa OKpyicarouieli cpeovl U IKOJI02UeCKOL KYIbmypbl 4el08eKd.

00001IeHne 3HAHUT
10 XMMHUH 32 KYpC
OCHOBHOM IIKOJIBI.
IMoaroroBka k
OcHoBHOMY
rocyJ1apcTBeHHOMY
s3k3ameny (OI'J)

IIpeocmasnams napopmanuio o reMe«llepnoanyecknii 3akoH u nepuoandeckas cucrema JI.1M1.Menneneesa B cBete
TEOPHUH CTPOCHMS aTOMa» B BUJI€ TaOJIMII, CXEM, OIIOPHOTO KOHCIEKTA, B TOM uHcie ¢ npuMeHeHreM cpeacts UKT.
Buvinonname TecTOBBIE 3aJaHUA 110 TEME.

IIpeocmasnams MHGOpPMaALUIO IO TeMe «BUIbl XUMUYECKOH CBA3M U TUIIbI KPUCTAJUIMYECKUX pelIéToK. B3auMocBs3b
CTPOEHMS U CBOMCTB BELIECTB» B BUJE TA0JINII, CXEM, OIIOPHOI'O KOHCIIEKTA, B TOM uncie ¢ npuMeHenueM cpeacts KT
Ilpeocmasnams nHdopmaruio no teMe «Knaccudukanns XUMHYECKUX peakiMid 10 pa3InyHbIM IIPU3HAKAM» B BUJIE
Ta0JINL, CXEM, OIIOPHOT'0 KOHCIIEKTA, B TOM uuciie ¢ npuMeHenueM cpeacts UKT. Xapakmepuzosams oxucautenbHo-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH, OKUCIIUTENb U BOCCTAHOBUTEINb. 3aNUCbI6amMb YPAaBHEHNS OKUCIUTEIbHO-
BOCCTAHOBUTEIILHBIX PEAKIMI C MOMOIIBIO METO/1a 3JIEKTPOHHOT0 OanaHca. Xapakmepuzosams 001IUE, OCOOCHHBIE
VHIVBUYaJIbHBIE CBOWCTBA KUCIOT, OCHOBAHUM U COJIEH B CBETE TEOPUH DJIEKTPOIUTHUECKOMN TUCCOLMALINN.
Apaymenmupoeams BO3MOKHOCTb IIPOTEKaHUS XUMUUYECKMX PEAKLIUN B PaCTBOPAX JIEKTPOJIUTOB UCXOs U3 YCIOBHIA.
Knaccuguyuposames HeopraHuueckue BeLIECTBA IO COCTaBY M CBOMCTBaM. [lpugooums NpUMeEphl IpeicTaBUTENEH
KOHKPETHBIX KJIACCOB M IPYIII HEOPraHUYECKUX BEILECTB.BblnoaHsams TECTbI U YIPAKHEHUS, peuiams 3a7auu 10 TEME.
1Ipo6ooums oyeHKy cobcmeeHHbIX OOCMUICEHUL 8 YCBOCHUU MeMbl.

Koppexmuposams céou 3nanus 6 coomeemcmeuu ¢ NAAHUPYEMbIM Pe3yabmamo.

Tonyuame Xumuueckyo uHpoOpmMayuio u3 pasiuyHulX UCMOYHUKOS.

Ilpeocmasname ungopmayuro no meme «Memannvly 6 6uoe mabauy, cxem, ONOPHO20 KOHCHEKMA, 6 MOM YUCIe C
npumeneruem cpedcme UKT

Dopmynuposams 6b1600bl NO Pe3yTbMAMAM NPOBEOEHHO20 IKCHEPUMEHMA.

Compyonuuams 6 npoyecce yuebH020 83aUMO0elcmsus npu pabome 8 2pynnax







