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HOACHUTEJIBHAA 3AIINCKA

Hacrosimas nporpaMma cocTaBjieHa i ydamuxcst XumMuu 11 kinaccos
00111e00pa30BaTeNbHBIX YUpEKIeHU Ha 0a30BoM ypoBHE 34 u/ron (1 u/uen.).

JlaHHBIN KypC ydalllMecs U3y4aroT Mociie Kypca XUMUM 1711 8—9 KJ1accos,
I7I€ OHU MO3HAKOMWINCH C BAKHEUIIIMMU XUMUYECKUMU TTOHSATUSIMH,
HEOPraHMYE€CKUMH U OPTaHUYECKUMU BEIIECTBAMHU, IPUMEHSIEMbIMU B
MPOMBIIJIEHHOCTH U B TIOBCEHEBHOM KU3HU.

N3yueHne XuMHUU B CTapliel 1Koyie Ha 6a30BOM ypOBHE HaIPaBJICHO:

* HA OCBOCHME 3HAHUW O XUMHUYECKOM COCTABIISIONIEA €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, O BAKHEUIIIUX XUMUUYECKUX MOHITHUSAX, 3aKOHAX U TCOPHUSIX;

* Ha OBJIQJICHHE YMEHUSIMH MPUMEHSThH TIOJTyUYCHHbIE 3HAHUS JIJIs1 O0BSICHEHUS
Pa3HOOOPA3HBIX XMMUYECKHUX SIBJICHUN U CBOMCTB BEIIECTB, JIJISI OLIEHKH POJIU
XUMUHU B Pa3BUTUH COBPEMEHHBIX TEXHOJIOTHI U MOJIYYEHUU HOBBIX MAaTEpUAJIOB;

* Ha pa3BUTHE IMO3HABATEIIbHBIX NHTEPECOB U MHTEILIEKTYaIbHbIX
CIOCOOHOCTEM B IIPOIIECCE CAMOCTOSTEILHOIO MPUOOPETEHUS XUMUUECKUX 3HAHUHN
C UCIIOJIb30BAHUEM PA3JIMYHBIX UICTOUHUKOB MHPOPMAIH, B TOM YUCIIE
KOMIIBIOTEPHBIX

* Ha BOCIIUTAHUE YOEKJIECHHOCTHU B MMO3UTUBHON POJIM XUMUH B KU3HU
COBPEMEHHOI'0 00IIIeCTBa, HEOOXOAUMOCTH XUMUUYECKH TPAMOTHOT'0 OTHOIIIEHHUS K
CBOEMY 3JIOPOBBIO M OKpY’KaroIe cpeje;

* Ha MPUMEHEHNE TTOJIYYCHHBIX 3HAHUN U YMEHUH T 6€301acHOro
HCITOJIb30BaHUS BEILIECTB U MAaTEPUAJIOB B OBITY, CETLCKOM XO35MCTBE M Ha
MIPOU3BO/JICTBE, JJIs1 PEUICHUS MPAKTUYECKUX 3a7a4 B TOBCEHEBHOM KU3HU, J1JIS
NpEeAYNPEKICHUS IBIICHUI, HAHOCSIINX BPEJl 3J0POBbIO YEJIOBEKA U OKPYKAIOIIEH
cpene.

JlanHas mporpamMma npeaycMarpuBaeT (GOpMUPOBAHUE Y YUAIIUXCS 0011Ie
y4eOHBIX YMEHUN U HABBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB JICSITEIILHOCTH U
KJIFOUEBBIX KOMIETEHIIMM. B 3TOM HampaBieHUH NpUOPUTETAMU JJIsI y4€OHOTO
npeIMeTa «XUMHsI» B CTaplIeil mKoJie Ha 6a30BOM YPOBHE SIBJISIOTCSA: YMEHHUE
CaMOCTOSITEJIbHO U MOTUBHUPOBAHHO OPTaHU30BBIBATH CBOIO MTO3HABATEIBHYIO
NEeATENbHOCTD (OT MOCTAHOBKH €M A0 MOJTYYEHHS U OLICHKH Pe3yJbTara);
OTpEJIeTICHUE CYITHOCTHBIX XapaKTEPUCTUKU3YIaeMOro 00hEKTa; yMECHUE
pa3BEpHYTO OOOCHOBBIBATH CYXAEHUS, 1aBaTh ONPEEICHUS, IPUBOIUTh
JI0Ka3aTeNbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO IMOBEICHUS B
OKpY’Karolen cpesie; BHITIOTHEHNE B MIPAKTUYECKOU JIEITEIIbHOCTH U B
MOBCEHEBHOM JKU3HU IKOJIOTHYECKUX TPEOOBAHUH; UCIIOIb30BAHUE
MYJIbTUMEIUAHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTUHN 1151 00pabOTKH,
nepeaavu, cucTeMatuzalnuu nHpopmaluu, co3ianus 6a3 JaHHbBIX, MPE3EHTALUN
pe3yJIbTATOB MO3HABATEIBHOM U MPAKTUUECKON JIEATEIbHOCTH.

Benyias posib B pacKkpbITUH COAEpKaHus Kypca xumuu 11 knacca
MPUHAJICKUT DIIEKTPOHHOU TEOPHH, TIEPUOINYECKOMY 3aKOHY U CUCTEME
XUMHUYECKUX 3JIEMEHTOB KaK HanOoJiee o0IuM HaydHBIM OCHOBAM XHMHH.

B nanHoM Kypce cucTeMaTu3upyroTcs, 0000IIAI0TCA U YTIyOsSIOTCS 3HAHUS
0 paHee U3YYCHHBIX TCOPHUAX M 3aKOHAX XMMHUCCKOW HAYKH, XUMUYECKHUX



poIeccax v NpOU3BOICTBAX. B 3TOM ydyaniuMcst IoMOraroT pa3JInuHbIe
HAIJISIAHBIE CXEMbI U TaOJHUIIbI, KOTOPbIE MO3BOJISIIOT BBIJIEIUTH CAMOE IJ1aBHOE,
caMo€ CYyIIIECTBEHHOE.

Coneprkanue 3TUX Pa3gAeinoB XUMHHU PACKPBIBAETCS BO B3aUMOCBSI3H
OPraHUYEeCKUX U HEOPraHUYECKHUX BEIIECTB.

Oco00e BHUMaHHE YJEJIEHO XUMUYECKOMY IKCIIEPUMEHTY, KOTOPbIN SABJISIETCS
OCHOBOI (hOpMUPOBaHUS TEOPETUUECKUX 3HAHUM. B KOHIIE Kypca BbIJIENICHbI TPU
MPAKTUYECKUX 3aHATHS 0000IIAIONIEr0 XapaKTepa: pelieHre SKCIePUMEHTAIbHBIX
3a/1a4 10 OPraHUYeCcKON U HEOPraHUYECKON XUMUH, TTOJTy4YeHHUEe, COOUpaHue u
pacrno3HaBaHUE T'a30B.

COJEP)KAHHME YUYEBHOM TUCCHUATLIAHbI
11 xnacc 34 y/ron (1 u/men)

TEOPETHUYECKHUE OCHOBbBI XUMHUU
Tema 1. BaxkHeiimue xXuMHUYecKHe MOHATHA U 3aKOHBI (3 1)

Atom. Xumuueckuii anemeHT. M3oTonsl. [IpocTeie u crioxkHbIe BENIECTBA.

3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHHS U IPEBPALCHUS
SHEPryU NMPU XUMUUYECKUX PEAKIIUIX, 3aKOH ITOCTOSHCTBA cocTaBa. BeliecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS.

Tema 2. Ilepuognveckuii 3aK0H U NEPHUOANYECKAS CHCTEMa XUMHYECKHUX
yaemenTOB /[. U. MeHae/ieeBa Ha OCHOBE YUCHHUSI 0 CTPOCHUM aTOMOB (4 1)

AToMmHBIE opOHTaH, S-, P-, d- u f-35mekTpoHbl. OCOOCHHOCTH pa3MeICHUSI
AJIEKTPOHOB MO OPOUTAIIAIM B aTOMaX MaJIbIX M OOJBIIUX TIEPUOIOB.
DHEPreTuYecKrue ypoBHH, NOAYPOBHU. CBA3b NEPUOAUUECKOTO 3aKOHA U
MIEPUOANYECKON CUCTEMbBI XUMUYECKUX AJIEMEHTOB C TEOPUEU CTPOCHUSL aTOMOB.
KopoTkuii v 1yMHHBINA BapyaHThI TAOJIUIBI XUMUYECKUX DJIEMEHTOB.

[TonoxxeHne B IEpUOANYECKON CUCTEME XUMUYECKUX deMeHToB 1. U.
MeHieneeBa BOAOPOAQ, JIAHTAHOUIOB, aKTUHOUOB U UCKYCCTBEHHO IOJTYyYEHHBIX
3JIEMEHTOB.

BaneHTHOCTh M BAJIEHTHBIE BO3MOKHOCTH aTOMOB. [lepuoguueckoe
M3MEHEHUE BAJIEHTHOCTH U pPa3MEPOB aTOMOB.

Pacuemnuvie 3a0auu. Beraucnennus Maccol, 00beMa WM KOJIMYECTBA BEIECTBA
110 U3BECTHOM Macce, 00bEMY UM KOJIMYECTBY BEIIECTBA OJHOI'0 U3 BCTYMHUBIINX
B PEAKIHIO WIIH MOJYYUBIIUXCS B PE3YIbTATE PEAKIUU

Tema 3. CTpoenue BemecTBa (5 4)
XumMu4eckas CBsA3b. Buabl 1 MeXaHU3MBI 00pa30BaHUS XUMHUYCCKOMN CBSI3H.

HNonnas cBsa3p. Katnonsl 1 annonsl. KoBaneHTHas HenoJisipHas CBSA3b.
KoBaneHntHas nosjisspHas CBsi3b. DJIEKTPOOTPUIIATEIHLHOCTh. CTEIEHb OKHUCICHMUS.



Meramumueckas cBsizb. Bomopoanas cBs3b. [IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYJT
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB.

Tunbl KPUCTAIIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

[IpyuyuHbl MHOTOOOpA3Us BEIIECTB: U30MEPUsi, TOMOJIOTHS, aJUIOTPOIIHS,
W30TOIHS.

HucniepcHbie cuctembl. IcTuHHBIE pacTBOPHI. CIOCOOBI BBIPAKEHUS
KOHIIEHTPAILIMU PACTBOPOB: MacCOBas J0Js pACTBOPEHHOI'O BEILIECTBA, MOJIIpHAs
KoHIeHTpanus. Koyionaabie pacTBOPHI. 30714, FEU.

Jlemoncmpayuu. Monenu MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U
METaJUTMIECKUX KPUCTALINYECKUX pemerok. Dddexkt Tungans. Momenn MoIeKy
U30MEPOB, TOMOJIOTOB.

Ipaxmuuecxas paboma. IIpuroroBiaeHne pacTBOPOB C 3aJAHHOM MOJIIPHOM
KOHIICHTPALIUEH.

Pacuemmusbie 3a0auu. Berancienne macchbl (KOIMYECTBA BEIllECTBA, 00bema)
MPOAYKTA PEAKIIMH, €CJIU JJIsl €r0 MOJTYyUYEeHUs JIaH pacTBOP C OIpE/eIICHHOM
MacCOBOM J0JIe UCXOJHOTO BellecTBa.

Tema 4. Xumunueckue peakuuu (7 4)

Knaccudukanus XUuMUYECKUX peaKIMil B HEOPraHUUECKON U OpraHnyecKou
XUMUHU.

CKOpOCTb peaKkIliu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB. 3aKOH
JNENUCTBYIONIMX Macc. DHEprus akTuBaluu. Katanus u kaTaau3aTopsl.
O6paruMocTh peakiuid. XuMuyeckoe paBHoBecue. CMelieHne paBHOBECHS 10T
neiictBueM paznuusbix gaktopos. [Ipunnun Jle [latense. [Ipon3BoacTBO cepHOit
KHUCIIOTHI KOHTAKTHBIM CITIOCOOOM.

DnektponauTuyeckas guccornuanusi. CUJIbHbIC U ClIa0ble SJIEKTPOIUTHI.

KucinorHo-ocHOBHBIE B3aUMOJEHCTBUS B pacTBopax. Cpeaa BOAHBIX
pacTBOPOB: KUCIasi, HEWTpasbHasd, eaouHas. oHHOE NpOU3BEICHUE BOBI.
Bonoponusiii nokazarens (pH) pactBopa.

['maponn3 OpraHuyecKrux U HEOPraHMYECKUX COCIUHEHUM.
Jemoncmpayuu. 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPALUU U
TeMIieparypsl. PaznoxxeHue nepokcuia BoJI0po/ia B pUCYTCTBUU KaTall3aTopa.

Onpenenenue cpeabl pacTBOpa ¢ MOMOIIBI0 YHUBEPCAIBHOTO MHIUKATOPA.

Jlabopamophvie onvimet. IIpoBeaeHne peakiuii HOHHOTO0 OOMeHa s
XapaKTEPUCTUKU CBOMCTB AJIEKTPOJIUTOB.

Ilpakmuueckas paboma. Bnusinue pa3andHbIX PakTOpOB HA CKOPOCTh
XAMHUYECKOU pEaKIH.

Pacuemmnvie 3a0auu. Beraucinenust Mmacchl (KOJTMYECTBA BEIIECTBA, 00beMa)
OPOAYKTA PEaK1H, €CJIM U3BECTHA MACCa UCXOJHOr0 BEIIECTBA, COAEPHKAILETO
OINPENIETICHHYIO J10JI0 PUMECEH.

HEOPI'AHUYECKASA XUMMHA

Tema 5. Meta/ibl (6 4)



[TonoxeHrne MeTauioB B IEPUOMYECKON CHUCTEME XUMUYECKUX 3J1eMEHTOB /l.
U. MenpaeneeBa. O0mue CBOMCTBA METAIIOB. DJICKTPOXUMUYECKHUMA PSITT
HanpsbkeHui MetaisioB. OO1Ire Croco0bl MOTYyYEHUsI METAUIOB. DIIEKTPOIIN3
pacTBOpoB U paciuiaBoB. [lonarue o koppo3un MeTtamuioB. CrocoObl 3aIUThI OT
KOPPO3UHU.

O0630p METaUIOB MNIABHBIX NOArPYII (A-Tpym) NEpUOANYECKON CUCTEMbI
XUMUYECKUX IJIEMEHTOB.

00630p MeTamuioB MobouyHbIX noarpynmn (b-rpymnm) nepuoanyeckon CUCTEMBI
XUMUYECKUX JIEMEHTOB (Me/lb, IIMHK, TUTAH, XpPOM, KeJe30, HUKEIIb, MJIATHUHA).

CruiaBbl METAILIIOB.

OKcubl U TUIPOKCUIBI METAIIOB.

HHemoncmpayuu. O3HAKOMIICHHE ¢ 00pa3IiaMy METAJUIOB U UX COSAMHEHUM.
B3aumoeiicTBHE 1MIETOUHBIX U IET0YHO3EMETbHBIX METAJUIOB C BOJIOM.
B3aumoperictBre Meau ¢ KUCIOPOIOM U CEPOM. DIIEKTPOIU3 paCTBOPA XJIOpHUIA
Meau(Il). OnbITHI 10 KOPPO3UU METAIIJIOB U 3aILUTE OT HEE.

JlabopamopHhvie onvimsi. BzaumoneiicTBre IMHKA U JKeJie3a C pacTBOpaMu
KHCIIOT U IIeNIoYeit. 3HaKOMCTBO ¢ 00pa3iaMu METAILIOB U X pyaamu (padbota ¢
KOJUICKIIMSIMU).

Pacuernbie 3a1aun. PacyeTsl Mo XMuMHUYECKUM YpaBHEHUSIM, CBSI3aHHBIEC C
MacCOBOM J10JIEH BBIXOJIa MTPOJIYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.
Tema 6. Hemerasibl (94)

0O0630p cBolicTB HeMeTau10B. OKHCIMTEIIEHO-BOCCTAHOBUTEIbLHBIC CBOMCTBA
TUTTUYHBIX HEMETAJJIOB.

OKcuibl HEeMETAIOB M KUCTIOPO/ICOIep KaIlie KUCI0Thl. BogopoHbie
COCIMHEHUS HEMETAJJIOB.

Jemoncmpayuu. O6pasiel HemeTamuioB. OOpa3Ibl OKCH0B HEMETAIIIIOB U
KHCIIOPOJIcoAepKalIuX KuciaoT. ['openue docdopa, xiopa, xeine3a 1 Maraus B
KHUCIIOPOJIE.

Jlabopamopnuwiii npakmuxym. B3auMoCBsI3b HEOPTaHUUECKUX U
OpraHUYeCKUX COoeMHEHUH. Penenne sxcrnepuMeHTanbHbIX 3a/1a4.

TpedoBaHus K yPOBHIO NOATOTOBKH BbIITyCKHUKOB

B pe3ynbrare uzydueHuss XuMuu Ha 0a30BOM YPOBHE YUECHHK JOJIKEH
3HATh/TIOHUMATh:

* BAXKHCHIIINE XUMUYECKUE MOHITHS : BEIIECTBO, XUMUUYECKUM JIEMEHT, aToOM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAs U MOJIEKYJISIpHAst MacChl, MOH, aJJIOTPOIIHS,
U30TOIIbI, XUMHUYECKas CBA3b, QXxN4YJhg, BaJIECHTHOCTh, CTEIIEHb OKUCJICHUS, MOJIb,
MOJISIpHAst Macca, MOJIIPHBIN 00beM, BEIIECTBA MOJICKYJIIPHOT'O U
HEMOJIEKYJISIPHOI'O CTPOEHUS, PACTBOPBI, DJICKTPOJIUT U HEDJIEKTPOIIUT,
DJICKTPOJIMTHYECCKAsS TUCCOLHALINSA, OKHCIIUTENIb 1 BOCCTAHOBUTEIIL, OKUCIICHUE U
BOCCTaHOBJICHHE, TEIIOBOM (PP EKT peaknu, CKOPOCTh XUMHYECKON PEaKIIHH,
KaTaJin3, XUMUYECKOE PAaBHOBECHUE, YTIEPOIHBINA CKeNeT, GYHKIIMOHAIbHAS
rpy1mna, i3o0Mepus, TOMOJIOT U,



* OCHOBHBI€ 3aKOHbI XUMHUHU: COXPAHEHHUS MACChl BEIIECTB, TOCTOSIHCTBA
COCTaBa, NEPUOJIMYECKUN 3aKOH;

* OCHOBHBIE€ TEOPUM XUMHUU: XUMUUYECKOU CBS3H, FJIEKTPOIUTUIECKOM
JACCOLIMALIAY, CTPOCHUSI OPraHUYECKUX COCITMHEHHUM;

* BAKHCHUIIIME BEILIECTBA M MaTEpHUaJIbl: OCHOBHBIE METAJIbI U CILIABBHI,
CepHasi, COJIsiHasA, A30THASI U YKCYCHAs KUCJIOTHI, ET0YHN, aMMHUAaK, MUHEPAIbHbIC
yn00peHus, MeTaH, 3TUIEH, alleTUIIeH, OCH30J1, 3TaHOJ, JKUPHI, MbLIA, TIIOK034,
caxapo3sa, KpaxmaJ, KjieT4yaTka, OeJIKH, HCKYCCTBEHHbIC M CHHTETUYECKHUE
BOJIOKHA, KAy4yKH, TJIaCTMACCHI;

YMETh:

* Ha3bIBaTh U3YYEHHBIC BEUIECTBA 10 TPUBUATILHOW WJIM MEKTYHAPOIHOM
HOMEHKJIATYPE;

* OIPEICIISITh BAJIEHTHOCTh U CTETIEHb OKUCICHUSI XUMUUECKUX 3JIEMEHTOB,
THI XUMUYECKOM CBSI3U B COCIMHEHHUSIX, 3apsI/] HOHA, XapaKTep CPelibl B BOAHBIX
pacTBOpAaX HEOPraHUYECKUX COCAUHEHUM, OKUCIIUTENIb U BOCCTAHOBUTEIIb,
MIPUHAJICKHOCTD BEMIECTB K PAa3JIMYHBIM KJIaCCaM OPraHUYECKUX COCAUHECHUN;

* XapaKTEPU30BATH FJIEMEHTHI MaJIbIX IEPUOJOB I10 UX IMOJI0KEHUIO B
nepuoandeckoi cucreme J[. 1. MenneneeBa; o01ue XMuMHIECKHUE CBOMCTBA
METAJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPTaHUYECKUX
COCOUHECHUM;

CTPOEHHUE U XUMHYECKHE CBOMCTBA U3YUEHHBIX OPraHUYECKUX COECIUHEHNN;

* 00BSICHATH 3aBUCUMOCTb CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUA,
IPUPOY XUMUYECKOU CBSI3U (MOHHOW, KOBAJIEHTHOM, METaJUTMYECKOM),
3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIMU U MTOJIOKEHUS XUMUYECKOT O
pPaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

* BBIMOJHATh XUMUYECKHUM SKCIIEPUMEHT MO PACIIO3HABAHUIO BAKHEHIINX
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB;

* IPOBOJIUTH CAMOCTOSITEIbHBIA TOMCK XUMUYECKON MH(POPMALINH C
UCIIOJIb30BAHUEM PA3JIMYHBIX UICTOUHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHH,
KOMITBIOTEPHBIX 0a3 IaHHBIX, HHTEPHET-PECYPCOB);

* HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH AJIsi 00pabOTKH U Mepenayu
XUMHUYECKON HH(POPMAIIMK U €€ TIPEACTABICHUS B pa3IMUHbIX (popmax;

UCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS 1 YMEHUS B PAKTUYECKOM
NEATENBHOCTH Y TOBCEAHEBHOM KM3HU C 1IEJIBIO:

* 00BSICHEHUS] XMMUYECKUX SBJICHHH, MPOUCXOASIINX B IPUPOJE, OBITY U Ha
POU3BOJICTBE;

* OnpeJieTIeHUs] BO3MOXXHOCTH MPOTEKAaHU XUMUYECKUX TIPEBpAILEHUN B
Pa3IMYHBIX YCIOBUSAX M OLIEHKHU UX MOCJIEICTBHIA;

* SKOJIOTUYECKU IPAMOTHOT'O TTOBEICHUS B OKPYXKAIOIIEH CpeJIe;

* OLICHKHU BJIMSHUSI XUMHUYECKOT0 3arps3HEHUS] OKPYXKAIOIEel cpesibl Ha
OpraHU3M YEJIOBEKA U JIPYTHUE KUBbIE OPraHU3MBbI;

* 0e30MacHOro o0panieHus C TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMH,
1a00paTOPHBIM 00OPYIOBAHUEM;

* IPUTOTOBJICHUS] PACTBOPOB 33JIaHHON KOHIIEHTPAIMH B OBITY U Ha
IPOU3BOJICTBE;



* KPUTUYECKON OIEHKHU JOCTOBEPHOCTH XMMHUYECKON HH(POpMaIuy,
MOCTYIAOLIEH U3 Pa3HbIX UCTOYHUKOB.

IIpoBepka U OLleHKA 3HAHMUA U YMEHMH yYAIIUXCH

Pe3ynbpTaThl 00yueHus: XUMUU JTOHKHBI COOTBETCTBOBATH OOIIUM 3a7ja4amM
npenMeTa U TpeOOBaHUSIM K €r0 YCBOSHHUIO.

Pe3ynbpTaThl 00yueHus OIECHUBAIOTCS TI0 MATHOAUTBHON cucTeme. [1pu
OLICHKE YUUTBIBAIOTCS CIEAYIOIINE KAYECTBEHHBIE I0KA3aTEIN OTBETOB:

ri1youHa (COOTBETCTBUE U3YUEHHBIM TEOPETUUECKUM O0000IICHUSIM);

OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B MPOTPaMME YMEHUSM MTPUMEHSTh
NOJYYEHHYI0 HH(POPMALIHIO);

MOJTHOTA (COOTBETCTBUE 00BEMY IIPOrpaMMbl U HH(MOPMAITUN yIeOHUKA).

[Ipu olleHKE YYUTHIBAIOTCSA YUCIIO U XapaKTep OMUOOK (CyIeCTBEHHbIE WU
HECYILIECTBEHHBIE).

Cy1iiecTBeHHbIE OIIMOKHU CBSA3aHbI C HEOCTATOUYHOM IITyOMHON U
OCO3HAHHOCTBIO OTBETA (HAMIPUMED, YUCHUK HEMPABUIBHO YKa3ajl OCHOBHbIE
IIPU3HAKU MTOHATUH, SIBJICHUN, XapAKTEPHbIE CBOMCTBA BEMIECTB, HEMTPABUIILHO
chopMyIUPOBAI 3aKOH, MPABUJIO U T.II. WIK YYEHUK HE CMOT TPUMEHUTH
TEOPETUYECKHUE 3HAHUS I OOBSICHEHUS U MPEICKA3aHUs SABJICHUN, YCTAaHOBJICHUS
PUYUHHO-CJIC/ICTBEHHBIX CBSI3€H, CPABHEHUS U KJIaCCU(DUKAIIUU SBICHUN U T. 11.).

HecyiecTBeHHbIe OIIMOKM OMPEAEIISIIOTCS HEMOJIHOTOM OTBETa (Hampumep,
yIYLUIEHUE U3 BHJIa KAaKOTr0-11M00 HEXApaKTepHOro (haKTa Mpy OMUCAHUU BEUIECTBA,
nporecca). K HUM MOXXHO OTHECTH OTOBOPKH, OITUCKH, JOMYIIIEHHBIE 110
HEBHUMATEIbHOCTH (HampuMep, Ha JiBa U OoJsiee ypaBHEHUS PEaKlUil B IOJIHOM
MOHHOM BHJI€ JOMYIIIEHA OJIHA OLIMOKAa B 0003HAUEHUU 3apsiia NOHA).

Pe3ynbpTaThl 00yueHus: MPOBEPSIIOTCS B MPOLIECCE YCTHBIX U MUCbMEHHbBIX
OTBETOB Y4YaIlIMXCS, @ TAKXKE MIPU BHITIOJIHEHUU UMH XUMHUYECKOI0 SKCIIEPUMEHTA.

OneHka TeopeTH4eCKUX 3HAHUH

Ormerka «5»:

OTBET NOJIHBIM U NTPAaBWIbHBIM HA OCHOBAHUY N3yYEHHBIX TEOPUM;

MaTepHall U3JI0KEH B ONPEACIICHHON JIOTHYECKOM MOCIEA0BATENBHOCTH,
JIUTEPATYPHBIM SI3bIKOM;

OTBET CaMOCTOSITEIIbHBIN.

OTMeTKa «4»:

OTBET TOJIHBIN Y MTPAaBWJIbHBIM HA OCHOBAaHUHU U3yUYCHHBIX TEOPHI;

MaTepual U3JI0KEH B OMPEAETICHHOMN JIOTHYECKOU MOCIe0BATEIbHOCTH, PU
ATOM JIOIYIIEHBI IBE-TPH HECYIICCTBEHHBIC OITMOKH, UCIIPABIICHHBIC 11O
TpeOOBaHUIO YUUTEIS.

OTMeTKa «3»:

OTBET TOJIHBIN, HO TIPH TOM JIOIYIIIEHA CYIIIECTBEHHAS OMMOKA UJIN OTBET
HEMOJIHbIN, HECBSA3HBIMN.

OT™MeTKa «2»:



IIPU OTBETE OOHAPYKEHO HEITOHUMAHUE yUYalllUMCS OCHOBHOTO COZCPKaHUS
y4eOHOr0 MaTepuaia WiH JIOMyHIEHbI CYIlIECTBEHHbIE OIIMOKHU, KOTOPbIE
YYaIIHICS HE MOXKET UCIIPABUTh IIPH HABOSIIUX BOIIPOCAX YUUTEINS.

OtmeTka «1»:

OTCYTCTBHE OTBETA.

OueHka IKCNePUMEHTAJIbHBIX YMEHHU I

OreHKa CTaBUTCSI HA OCHOBAaHUY HAOJIOACHHMS 32 yUalTUMCS U TUCbMEHHOTO
oTyera 3a pabory.

OT1merka «5»:

paboTa BEITIOJTHEHA TTOJTHOCTRIO U MTPABUIILHO, CIICTaHbI TPaBUIILHBIC
HaOJIIOICHUSI ¥ BBIBO/IHI;

AKCIIEPUMEHT MIPOBEJICH I10 TUIAHY C YYETOM TEXHHUKHU 0€30IMaCHOCTH U TIPABHUIT
paboTHI C BEMIECTBAMU U 000PYI0BaHUEM;

MPOSIBJICHBI OPraHU3alMOHHO-TPYIOBbIE YMEHUS (TIOAAEPKUBAIOTCS YUCTOTA
paboyero Mecta u OPSAI0K Ha CTOJIE, SKOHOMHO MCTIOJIB3YIOTCSI PEaKTUBHI).

OT1merka «4»:

paboTa BBITIOJTHEHA MPaBUIBHO, CIETIaHbl IPABUIIbHbIE HAOIONCHUS U
BBIBO/IbI, HO ITPH 3TOM KCIIEPUMEHT MPOBENIEH HE MOITHOCTHIO WM JOIMYIIECHBI
HECYILIECTBEHHbIE OIIUOKH B pabOTe C BEIIECTBAMHU U 00OPYIOBAHUEM.

OtmeTKka «3»:

paboTa BBINOJHEHA MPABUIILHO HE MEHEE YEM HAMOJOBUHY WUJIU JOMYIlleHa
CYIIIECTBEHHAsI OIIMOKa B X0JI€ SKCIIEPUMEHTAa, B 00BSICHEHUHU, B 0O(DOpMIICHUN
paboThl, B COOIIOICHUH MPABUII TEXHUKU 0€30MacHOCTH MpH padoTe ¢
BEIIECTBAMHU U 000pyI0BaHUEM, KOTOpast HCTIPABIISETCS 110 TPEOOBAHUIO YUUTEIIS.

OTmeTKka «2»:

JIOTTYIIIeHBI JIBE (M 00Jiee) CYIIeCTBEHHbIE OIIMOKH B X0/1€ SKCTICPUMEHTA, B
00BSICHEHUH, B OOPMIIEHUH PabOTHI, B COOIOICHUH TIPABUI TEXHUKU
0e30macHOCTH NP padOTE C BEIIECTBAMHU M 000PYI0BAHUEM, KOTOPHIEC YUAIIUNACS
HE MOJXKET MCIIPABHUTH JAXKe 110 TPCOOBAHUIO YUUTEIIS.

OrMmerka «1»:
paboTa He BBIMOJIHEHA, Y YYaIllerOCs OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIC
YMEHHUSL.

OueHka yMeHHil pelaTh IKCEPUMEHTAJIbHbIE 321a41

paboTa BBITIOJIHEHA IMOJTHOCTHIO M IIPaBUIILHO, CJIETaHbl MPaBUIbHBIC
HAOJIFOICHUS ¥ BBIBOJIEL;



OTMeTKka «S»:

HKCIIEPUMEHT IIPOBEJICH 110 TUIAHY C YYETOM TEXHUKH 0€30MMaCHOCTH U TIPABHUII
paboTHI C BEMIECTBAMHU M 000PYI0BaHUEM;

MIPOSIBJICHBI OPraHU3aIMOHHO-TPYAOBbIE YMEHUS (TTOAACPKUBAIOTCS YUCTOTA
paboyero Mecta ¥ OPSAO0K Ha CTOJIE, SKOHOMHO UCIIOJIb3YIOTCSI PEaKTUBHI).

OT1merka «4»:

paboTa BEITIOJTHEHA TTPABUIIBHO, C/IETaHbl TPaBUIILHBIC HAOTIOACHUS U
BBIBOJIBI, HO TIPU 3TOM SKCIIEPUMEHT MPOBE/ICH HE MOJHOCTHIO WIIH JIOMYIIEHBI
HECYIIECTBCHHBIC

OITMOKHY B paboTe ¢ BEIIECTBAMU U 000PYTIOBAHUEM.

OtMmerka «3»:

paboTa BBINIOJIHEHA MPAaBUIBLHO HE MEHEE YEM HAIOJIOBUHY WJIU JIOMyILIEeHa
CYILECTBEHHAs OUIMOKA B X0JI€ IKCIIEPUMEHTA, B 00BACHEHUH, B 0(OPMIICHUN
paboThl, B COOTIOACHNN IPABUII TEXHUKH 0€30MacHOCTH MpHU paboTe ¢
BEIIECTBAMU U 000pPYI0BAaHUEM, KOTOPAst UCIIPABIIAETCS 110 TPEOOBAHUIO YUUTEIS.

OTmeTka «2»:

JIOMYIIEHBI JIBE (1 00Jiee) CYIECTBEHHBIE OMOKH B X0J1€ SKCIIEPUMEHTA, B
00BsiCHeHNH, B 0)OpMIICHUH PaOOTHI, B COOTIOCHUH MPABIIT TEXHUKU
06e30macHOCTH MU padOTE C BEIIECTBAMU U 000PYA0BAHUEM, KOTOPBIEC YUAIIUNACS
HE MOJKET UCITPABUTH JaKe IO TPEOOBAHUIO YIUTEIIS.

OrMmerka «1»:
paboTa He BBINOJHEHA, Y YYalllerocs OTCYTCTBYIOT 3KCIIEPUMEHTaIbHbIE
YMEHHUSL.

OuneHka yMeHHil peliaTh pacyeTHbIE 3a/1a41

OTmeTka «5»:
B JIOTUYECKOM PACCYkJACHUH U PEIICHUU HET OIIMOOK, 3a7a4a pelieHa
palMOHAIbHBIM CIIOCOOOM.

OtmeTKka «4»:
B JIOTUYECKOM PACCYKICHUH U PEIICHUH HET CYIIECTBEHHBIX OMMOOK, HO 3a7a4a
perieHa HepalMoHaIbHBIM CIIOCOOOM WIIH JIOIYIIEHO He Oojee IBYX
HECYILIECTBEHHBIX OLIMOOK.

OtmeTka «3»:
B JIOTUUECKOM PACCYKJICHUHU HET CYIIECTBEHHBIX OIMMOOK, HO IOMYIleHa
CYIIIECTBEHHAsI OITMOKA B MATEMAaTUYECKHUX pacueTax.

OTMeTKa «2»:
UMEIOTCS CYIIIECTBEHHBIC OIMTUOKH B JJOTHYECKOM PACCYKICHUH U PEITCHUH.



OrMmerka «1»:
3ajJla4ya HE peIIcHa.

OuneHka NUCbMEHHBIX KOHTPOJILHBIX Pa0doT

OT™MeTKa «5»:
OTBET MOJIHBINA U MPABWIbHBIN, BO3MOXKHA HECYII[ECTBEHHAs OIINOKA.

OTMmeTKa «4»:
OTBET HEIOJHBIN WIIK IOMYIIEHO He 00JIee ABYX HECYIECTBEHHBIX OITHUOOK.

OtTmeTka «3»:
paboTa BBITIOJIHEHA HE MEHEE YeM HAIMoJIOBUHY, JOMYIIIEHa OHa
CYILIECTBEHHAsI OIIUOKA U ABE-TPU HECYIIECTBEHHBIE.

OT™MeTKa «2»:
paboTa BBHIMOJHEHA MEHEE YEM HAIOJIOBUHY WM COJIEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OIIHOOK.

OrMmerka «1»:
paboTa He BBITIOJIHEHA.

[Ipu olileHKE BBIMOIHEHUS! TUCbMEHHON KOHTPOJIBHOM paboThl HEOOXOAUMO
YUYUTBIBaTh TPEOOBaHUS €IUHOTO Op(dOorpaduyecKoro pexxuma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO pab0OTy KOPPEKTUPYET
MPEAIIECTBYIONIME OTMETKH 32 YETBEPTh, MOJIYTOJIUE, TO/I.



Hcnonezyemsii YMK:
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MecTo npeagmera B 0a3MCHOM y4eOHOM ILIaHe

®denepanbHblil 6a3UCHBIN yUeOHBIN TUIaH U1 0011e00pa30BaTeIbHBIX
YUpEeKJIeHUI poccuiickoi denepanuu OTBOAUT HA U3yUYeHHE npenmera 34
qaca

Pabouas nporpamma paccunrasa Ha 34 yaca.

Pacnipenenenue 1o paszaenaM U TeMaM SIBJISIETCS IPUMEPHBIM.

KoJimyecTBO YacoB

Bcero 34 4g; B Hexento 1 gac.
[11aHOBBIX KOHTPOJIBHBIX YPOKOB , 3a4€TOB __, TECTOB___ 4.;

AJIMUHHCTPATUBHBIX KOHTPOJIBHBIX YPOKOB .



KAJTEHAAPHO-TEMATHUYECKOE IIJTAHWUPOBAHHUE

Ne Jlarta Tema ypoka OcHOBHbIE TOHATUA JloMaluHee
n/m| Ilo I[To 3aJlaHue
dakTy | niaHy
Tema 1. BaxkHeiilmue xXuMHUYecKHe MOHATHA H 3aKOHBI (3 1)
1 AToM. XMMUYECKUH 3/IEMEHT. Atom. U3oTon &1
W3otomel. [IpocThie U cr10XkHbIE
Bell[eCTBa
2 3aKOH COXpaHEHHUH MaCcChl Belectso. &2
BelEeCTB, 3aKOH COXPaHEeHUs 1 XumMudeckas
npeBpaLieHUs] SHEPTUHU NPHU peakyus
XUMUYECKUX peaKiusx
3 3aKOH NMOCTOSIHCTBA COCTaBa BemecTBo. &2
BellecTB. BemecTBa XumMunyeckasa
MOJIEKYISIPHOTO 1 peakuusa
HEMOJIEKYJISIPHOTO CTPOEHHUS

Tema 2. Ilepuogndeckuii 3aK0OH U NEPHOANYECKAS CHCTEMa XUMHYECKHUX
3jemeHTOB /I. 1. MeHae/ieeBa HA OCHOBE YYCHUS O CTPOCHUHM aTOMOB (4 1)

4 Ctpoenue aToma. CTpoeHue Atom &3
3/7IEKTPOHHbBIX 060/109€K aTOMOB
XUMHUYECKHX 3JEMEHTOB
5 CTpoeHHe 3/1eKTPOHHBIX AtomM. XuMH4eCcKuin &3
000JI09€K aTOMOB XUMHYECKHX 3JIEMEHT
3JIeMEHTOB
6 BasieHTHOCTb. BasieHTHbIE AToM. BasieHTHOCTB &5
BO3MOXHOCTH U pa3Mepbl
aTOMOB XMMHUYECKUX 37I€MEHTOB
7 [leprosuyeckui 3aKoH 1 XUMHUYECKUHI &5
[lepnoanyeckas cuctema 3JIeEMEeHT
XMUMUYECKHX 3neMeHToB [I.U.
MeH/ieneeBa. 3aKOHOMEPHOCTH B
M3MeHEeHUH CBOUCTB
XMMHUYECKHUX 3JIEMEHTOB
Tema 3. Ctpoenue BemecTsa (S 4)
8 XuMuuecKas cBs3b. MoHHas 1 XuMH4YecKasl CBSI3b — &6
KOBaJIeHTHast XAMUYeCKU e CBS3H WOHHas,
KOBaJIEHTHas
9 Metaninyeckas u BOAOPOAHASA XuMHndeckas CBSI3b — &6
CBSI3U MeTaJslJInyecKasl,
BOJIOpO/iHAs
10 Tunbl KpUCTANIMYECKUX BelecTBo, &8
pewéToK U CBOKCTBA BEleCTB KpHUCTa/JInYecKast
pelieTKa
11 JlucriepcHble CHCTEMBL. JucnepcHasa &9,10
00001weHye 3HaHKUM 110 TeMaM 1 cucreMa
-3
12 KOHTPOJIbHAA PABOTA Ne1 BemectBo. ATom [ToBTOPUTH
«CTPOEHHUE ATOMA. dbopmyiibl

CTPOEHME BEILECTBA»




Tema 4. Xumunueckue peakuuu (7 4)

13 AHanu3 KOHTPOJIbHON PabOTBI. XuMuyeckas &11
CywmHoCTb 1 K1accupuKanus peakyus
XUMUYECKUX PeaKIui
14 OxuCIUTENBHO- OKHCIUTENIBHO- 3anuco B
BOCCTAQHOBHUTeEJIbHBIE PeaKLUK BOCCTAaHOBUTEJIbHbIE TeTpaju
peakuuu
15 CKOpOCTb XMMUYECKUX PeaKIIUH. CkopocTb &12
®dakTopsl, BAMALLKE HA XUMHYECKOU
CKOPOCTb XMMHUYECKUX PeaKIUid peakuuu
16 XuMHU4ecKoe paBHOBECHE. XuMUyeckoe &13
[Tpunuun Jle [Hatenpe. paBHOBecue
[Ipon3BOACTBO CEPHOM KUCTOTBI
KOHTAaKTHBIM CI0COO0M
17 JNeKTpOJIUTHYECKAS JJIEKTPOJIMTUY eCKasd &15
Aucconyanus. CUJbHble U Jiucconyanus
c1abble aneKTpouThL. Cpesa
BOZHbIX PaCTBOPOB.
BomopoaHniii nokasaress (pH)
pacTBopa
18 060061eHye ¥ cHCTeMaTH3al U XumMuuyeckue [loaroToBUTHLCS
3HaHHU 10 TeMe «XUMUYecKue peaknu K KOHTPOJIBHOH
peakuum» paboTe
19 KOHTPOJbHAA PABOTANe2 | XuMHU4eCKH peaKLUU [IoBTOPUTH
«XUMUYECKHUE PEAKLIUN» dopMy.ibl
Tema 5. Metasibl (6 1)
20 [lonoxenune metasios B [1CX3 [l MeTaJiibl &19
U. Menpeneesa. 00mue
CBOMCTBA METAJIJIOB.
21 0611e cocoObl MOMyYeH s MeTasibl &19
MEeTaJI0B
22 JIeKTPOJIU3 PpacCTBOPOB JJIEKTPOJIU3, &19,20
paciiaBoB pacTBOp, paciiaB
23 0630p MeTaJII0B IJIaBHBIX MeTasibl &21
noArpynn (A-rpynn)
NepHOJUYECKON CUCTEMbI
XUMUYECKHUX 3JIEMEHTOB
24 0630p MeTa/I10B MOHOYHBIX MeTasibl &22
noarpynn (b-rpynm)
NepPUO/IUYECKON CUCTEMBI
XUMUYECKUX 3JIEMEHTOB (Mefb,
I[MHK, eJ1e30)
25 Oxkcujpl, &29
OKCH/Ibl ¥ TUAPOKCUbI
TUJIPOKCU/JbI
METa/JI0B
Tema 6. HemeTanasl (94)
26 0630p CBOICTB HEMETAJIJIOB. HemeTasibl &30

OKHUCJIUTENBHO-




BOCCTAaHOBHMTEJNbHbIE CBOMCTBA
TUIHXYHBIX HEMETAJLJIOB.
Bosopo/iHble coeiiHeH s
HeMeTaJloB

27 Oxcu/bl HeMeTal10B 1 Oxcuabl, KHCIOTHI &31.Ctp. 144
KUCJIOPO/ICO/IepKallUe KUCAOThI [Ip Ne3

28 Wucrpykrax mo T/B. Ctp. 144 Ilp
[TPAKTUYECKAS PABOTA Nel. Ne4
PEIIEHME
IKCIIEPUMEHTAJIbHBIX 3A/IAY
110 HEOPTAHMYECKOH XUMHH

29 WucrpykTax mo T/b. Ctp. 145 IIp
[TPAKTUYECKAS PABOTA Ne2. Ne6
PEIIEHME
IKCIIEPUMEHTAJIbHBIX 3A/1AY
110 OPTAHUYECKOW XUMHUHU

30 WHctpykTax o T/b. [IoBTOPUTH
[TPAKTUYECKAS PABOTA Ne3. dbopmy.ib
[I0JIYYEHME, COBUPAHUE U
PACIIO3HABAHUE I'A30B

31 [eHeTHYecKas CBSI3b BelecTBo &33
HEOpraHUYecKux Y
OpraHUYecKUX BeleCTB.

32 0606meHre ¥ CUCTEMATH3AlHUS MeTasibl, [ToAroTOBUTHCS
3HaHUi M0 TeMaM «MeTabl» U HeMeTaJlJbl K KOHTPOJIbHOH
«HemeTaJsb» paboTe

33 KOHTPOJbHAA PABOTA Ne3 BeniectBo, cBOMcTBa [ToBTOPUTH
«BEIIECTBA Y UX CBOMICTBA» BellleCTBa dbopMyJibI

34 AHanu3 KOHTPOJIBbHON PabOTHI.

WUToroBbIil ypok







