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1. HosicHuTEeAbLHAA 3aAIIHCKA
Pabouas mporpamma mo  XMMHUHM COCTaBJIEHA Ha OCHOBE CIIEAYIOIIHMX HOPMAaTHMBHO-IPAaBOBBIX

JOKYMEHTOB:

1.

10.

®denepansHoro 3akoHa Poccuiickoit @enepanuu ot 29.12.2012 Ne 273-03 «O6 obpa3zoBaHuM B
Poccuiickoit ®enepanuny;
®denepalibHOTO TOCYAApCTBEHHOr0 00pa30oBaTeNIbHOTO CTaHAApTa CpelHero ooiiero oOpa3oBaHMs,
YTBEP)KJICHHOTO TIpuKazoM MuHHCTepcTBa 0oOpazoBaHuss M Hayku Poccuiickoit demeparuu ot
17.05.2012 Ne 413;
Konnenmuu pa3Butus xumudeckoro oopasoanus B Poccuiickoit denepanuu;
CaHUTapHO-IMMHUIEMUOJIOTUYECKUX TPEOOBAaHUN K YCIOBUSM W opraHu3anuu obyueHus B OY Ne
2.4.2821-10 ¢ u3MeHEHUSIMHU;
VYcraBa 'BOY cpenneit mkoibl Ne 490 Kpacnorsapaeiickoro paitona Cankrt-IlerepOypra;
O6pazoBarenbHoi iporpammsl 'BOY cpenneit mkonbr Ne 490 Kpacnorsapaeiickoro paitona CaHkT-
[TerepOypra na 2021 — 2022 y4yeOHbIii rox;
VYyebnoro miana ['bOY cpenneit mxonsr Ne 490 KpacuorBapaeiickoro paiiona Cankrt-IlerepOypra
Ha 2021 — 2022 y4eGHbIii TO;
Kanennapuoro yuebnoro rpadpuka I'bOY cpenneii mkonsl Noe 490 KpacnorBapaeiickoro paiioHa
Cankr-IlerepOypra Ha 2021 — 2022 y4eOHbIii rox;
[IpumepHO# mporpaMMbl IO XUMHUK JIs1 0011e00pa30BaTEIbHBIX YUPEKICHUN;
ABTOpPCKOW MporpaMMbl IO XHUMHH 00IIe00pa3oBaTeNbHBIX yupexaeHud moj pexakuued [.E.
Pynsutuca (aBropsl I'.E. Pynsutuc, ®@.I". ®enpaman);

VYueOnuka: Pymsutuc I'E., ®enpaman @.I'. Xumusa. MszparensctBo «lIpocemenuellzyuenue

XHMHU B CTapmeﬁ IIKOJIe Ha 0a30BOM YPOBHE HAITPABJIICHO HAa JOCTHKCHUC CICAYIOIINX LeeH:

OCBOCHHME 3HAHUM O XMMHYECKOM COCTABIISIIOIIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, BAXKHEUIIIUX
XUMHYECKUX MOHATHH, 3aKOHAX U TEOPHSIX;
OBJIaJleHHe YMEHHSIMH TIPUMEHATh TIOJy4YeHHbIE 3HAHUS JJS OOBSICHEHHUS pPa3HOOOpPa3HbBIX
XUMHYECKUX SIBJICHUW W CBOWCTB BEIIECTB, OLIEHKH POJIM XUMHUHA B Pa3BUTHU COBPEMEHHBIX
TEXHOJIOTUI U MTOJIYYEHHH HOBBIX MaTEPHUAJOB;
pa3BuTHe TIO3HABATEIbHBIX MHTEPECOB U HWHTEIUIEKTyallbHBIX CIIOCOOHOCTEH B TMpolecce
CaMOCTOATEIILHOTO TPHUOOPETEHUSI XUMHUECKUX 3HAHUM C UCIIOJIb30BAHUEM PA3JIMUYHBIX UCTOYHHKOB
nH(pOpMaIIUU, B TOM YHCIIE KOMITBIOTEPHBIX;
BOCIUTAHME YOSXKJICHHOCTH B TIO3UTHBHOM pPOJM XHMHUU B >KU3HU COBPEMEHHOTO OOIIECTBA,
HEOOXOAMMOCTH XUMHYECKH TPAMOTHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U K OKPY KAIOIIEH cpefie;
NpUMeHeHHe NOJYYEHHbIX 3HAHWI W yYMeHMH /i1 Oe30MacHOTO HCIIOJIh30BAHMS BEIIECTB U
MaTepuaioB B OBITY, CEIbCKOM XO3SWCTBE M Ha TMPOM3BOJICTBE, PEIICHHS MPAKTUUECKHX 3a7a4 B
MOBCEJHEBHOW KW3HU, MNPEAYNPEKICHUS SIBICHUM, HAHOCSIIMX BpEI 3I0POBBI0 YEIOBEKA U
OKpY>Karolleu cpene.

OcHOBHBbIE 321241 U3YyYeHHS] XUMUH:
dopMHUpOBaHUE Y YUYaAIUXCSl 3HAHUS OCHOB XMMHUYECKOW HAYKHW: BaXHEHIIHMX (PaKTOPOB, MOHSITHUH,
XUMUYECKUX 3aKOHOB M TEOpPHWHU, SI3bIKa HAYKH, JOCTYITHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO
Xapakrepa.
PazButne ymenuit HaOmMIOgaTh M OOBACHATH XUMHUYECKHUE SIBIICHUS, TPOUCXOJAIINE B TMPHUPOJE,
J1ab0paTOpUH, B IIOBCETHEBHOM YKU3HH.



e @dopMHpOBaHME CHELUAIBHBIX YMEHHUIl: O0O0palarbCsi C BEIIECTBAMH, BBIIOIHITH HECIOXKHBIE
9KCHEPUMEHTHI, cOOII0/as MpaBUiIa TEXHUKHM O€30MaCHOCTH; T'PAMOTHO IPUMEHSTh XUMHYECKUE
3HaHUS B OOLLEHUHU C IPUPOJION U B MIOBCEIHEBHON KU3HH.

e PackpbITe T'yMaHMCTUYECKOW HAIIPaBICHHOCTH XUMHUH, €€ BO3pacTAalOLIed pOJIM B PELICHUU
IJIaBHBIX NTPO0JIEM, CTOSALIMX IEpe/l YETOBEYECTBOM, U BKJIaa B HAyUHYIO KAPTUHY MUpA.

e Paspurue IUYHOCTU OOYYAIOIMXCA: UX HMHTEIUIEKTYaJlbHOE M HPAaBCTBEHHOE COBEPIIEHCTBOBAHUE,
(dbopMHUpOBaHKE y HUX T'YMAaHHUCTUYECKUX OTHOIICHHUN M SKOJIOTUYECKH 11€IECO00Pa3HOT0 MOBEACHUS
B OBITY U B IIPOLIECCE TPYIOBOM AEATEIBHOCTH.

JlanHas mporpamma IpexycMaTpuBaeT (OPMUPOBAHHE Yy yyallluxcs OOIIeyuyeOHbIX YMEHHH U
HaBBIKOB, YHUBEPCAJIbHBIX CIOCOOOB AEATENbHOCTH M KJIKOYEBBIX KOMIIETEHLUH. B 3TOoM HampaBieHuun
IPUOPUTETAMHU Il y4eOHOro MpeAMeTa «XHUMHsA» B CTapliedl HIKoje Ha 0a30BOM YpPOBHE SBISIOTCS:
YMEHHE CaMOCTOSATEIbHO U MOTHUBHUPOBAHHO OPraHU30BBIBATh CBOIO I103HABATENIbHYIO JEATEIBHOCTD (OT
[IOCTAHOBKM LEJIH /0 TOJY4YEHHs] U OLEHKU pe3yibTara); ONpPENEICHHE CYLUIHOCTHBIX XapaKTEPUCTUK
M3y4aeMoro oObeKTa; YMEHHE pa3BEpPHYTO OOOCHOBBIBATH CYXKACHUS, JaBaTh OINPENEICHUs, TIPUBOIUTH
JI0Ka3aTesIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOEIO ITOBEJACHUS B OKPYKAIOLIEH CpeJe; BBIIOJHECHHE
B IIPAKTUYECKOM JIEATEILHOCTU U B MOBCEJHEBHOM JKM3HU 3KOJIOIMUYECKHX TPEOOBaHMIA; HCIOIb30BaHUE
MYJbTUMEIUHHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTUH A1 00paboTKH, Nepeaayu, CUCTEMAaTU3aluu
uHbopMaluy, co3laHue 0a3 JaHHBIX, MPE3EHTAlMM pPEe3yJbTaTOB IO3HABATEIBHOM M IMPAKTUYECKOH
JESATEIIBHOCTH.

B ocHOBY mporpamMmsbl M0JIOKEH NMPUHIMI pa3BUBatoliero ooyuenus. Ilporpamma onupaercst Ha
MaTepuai, U3yuyeHHbI B 8—9 kilaccax, I03TOMY HEKOTOpBIE TEMbI Kypca pacCMaTpUBAIOTCS TOBTOPHO, HO
yKke Ha 0oJiee BBICOKOM TEOPETHYECKOM ypoBHe. Takoil moaxoa MO3BONsSET yriayOuaTb M pa3BUBATh
MIOHATHE O BEUIECTBE U XMMHUUYECKOM IIPOLIECCEe, 3aKPEIUIATh ITPOUICHHBIM MaTeprall B aKTUBHON MaMATH
yyaluxcs, a Take COXpaHATh IPEEMCTBEHHOCTh B Ipoliecce 00yueHHsl.

B naHHOM Kypce cucteMaTu3upyroTcsi, 0000IIaloTes U yriyOnsioTcs 3HaHUS O paHee U3Y4YEeHHBIX
TEOPUAX U 3aKOHAX XMMHUYECKON HAyKH, XUMUYECKUX IIPOLIECCAX U MPOU3BOJICTBAX.

[Tporpamma obecrieunBaeT CO3HATEIbHOE YCBOEGHHE YYAIIMMUCS BAXKHEMIIMX XUMHYECKUX
3aKOHOB, TEOpUN M MOHATHIH; GopMuUpPYET MpeICTaBiIeHUE O POJU XUMHMU B Pa3BUTHUU Pa3HOOOpPa3HBIX
OTpaciiedl IIPOU3BOJCTBA; 3HAKOMUT C BEUICCTBAMM, OKPYKAIOIMUMHU 4YenoBeka. IIpm sToM ocHOBHOE
BHMMAaHHUE YIEISIETCS CYUIHOCTH XUMHYECKHMX pPEaKIMM W METOJaM MX OCYLIECTBJICHHS, a TakKkKe
croco0am 3alUThl OKPYKAIOIIEH CpeIbl.

[IporpaMmMa  cocTaBieHa C  y4€TOM  BEAYHIEHM pOJIM  XMMHYECKOTO  DKCIEPHUMEHTA.
[IpenycmarpuBaroTcss BCE BHIBI IIKOJIBHOTO XUMHUYECKOIO DJKCIEPUMEHTa — JIEMOHCTpALMH,
na0opaTOpHbIE OMNBITHI U IMpaKTU4Yeckue paboThl. Pabouas mporpamma Mo XMMHUHU peajH3yeTcsl depes
dopmHpoBaHHE Yy ydYalmIMXcs OOLIey4eOHBIX YMEHUH U HaBBIKOB, YHHMBEpCAJIbHBIX CHOCOOOB
JEATEIbHOCTH M KIIOYEBBIX KOMIIETEHLUMH 3a CYET MWCIOJIb30BAaHUSA TEXHOJIOTUN KOJUIEKTUBHOIO
oOy4YeHHusi, OIOPHBIX KOHCIEKTOB, JUJAKTUYECKUX MaTepHajioB, W NPUMEHEHHUS TEXHOJIOTUU
rpaduyeckoro npeacTaBieHus HHGOpMauu MPH CTPYKTYPUPOBAHUH 3HAHUI.

B nenoM Kypc mo3BOISET pa3BUTh MPEACTABICHUS yYallUXCs O MO3HABAEMOCTH MUpPa, €INHCTBE
KUBOM W HEXMBOH TNPpUPOIBI, CHOPMUPOBATH 3HAHHWA O BAXKHEHIIMX acleKTaX COBPEMEHHOU
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa, YMEHHs, BOCTpPeOOBaHHBIE B TOBCEAHEBHOM JKU3HU H
MO3BOJISAIONINE OPHEHTUPOBATHCS B OKPY)KAIOIIEM MHpPE, BOCIHUTATh YEJIOBEKa, OCO3HAIOLIETO cebs
Y4acTbIO IPUPOJIBIL.



Peanu3zanust aHHOM TPOTrpaMMBI B MPOIEcce OOYYCHUS IMTO3BOJIUT yUAIIUMCS YCBOUTH KITFOYEBEIC
XUMHUYCCKUC KOMIICTCHIIMU W IOHATH POJIb XMMHU CpCIU APYTHMX HAYK O HNPHUPOAC, 3HAYCHUC €C IJIA
YeJI0BEYECTBA.

Cornacuo mpookoiayNe7 3acemaHuss METOIMYECKOTO OOBEIMHEHHS YYHTEJIed eCTeCTBEHHO-
HayyHoro 1wkia ot 14.05.2021r., B ciydae mepexoja Ha TUCTAHIIMOHHOE OOydYeHHUE, B CBS3H C
AMHUIEMHOIOTMYECKONH 00CTAaHOBKOH, JUIs peali3allii MPOrpaMMbl OYIyT MCIIOJIb30BAThCS AIEKTPOHHBIC
00pa3oBaTeNbHBIC PECYPCHI M CPEICTBA AUCTAHIIMOHHOTO O0YUYCHHS, YKa3aHHbIC B TyHKTE No6.

2. ConeprxkaHue TeM y4eOHOIro Kypca
[Tporpamma mpemaraercss Ayt paboTel Mo yueOHuky xumuu aBtopoB [.E. Pymsutnca u O@.I.
®enpamana, npomenmuM dxcneptusy PAH u PAO u Bomenimmm B @epepaibHblii IepedeHb yUeOHHUKOB,
PEKOMEHIOBaHHBIX MHHHUCTEPCTBOM 00pa3oBaHusi U Hayku PP Kk MCHONb30BaHUIO B 00pa3oBaTeIbHOMN
nporiecce B 001meo0pazoBaTenbHbIX yupekaeHusax Ha 2021-2022 yueOnslii rog.
Pacnipenenenue 4acos 1o paszesnaM nIporpaMMel IIpu 1 4ace B HEAEIO:

No Tewma paznena KomnuectBo yacos
11 xnacc

Baxknaenmme XuMHYeCKUe TOHATHS U 3aKOHBI 1
2 [Tepuoanueckuii 3axon u IICXD /.M. MenzneneeBa Ha OCHOBE

YYEHHS O CTPOCHHH aToMa
3 CtpoeHue BelecTa 4
4 XHUMHYECKUE PEaKITUU 9
5 Meramnsl 6
6 Hemeramme 5
7 ['eneTndeckasi CBA3b HEOPTAaHUYECKUX U OPTAaHUYECKUX BEIICCTB 4
8 [TpakTuKym 3

Bcero 34

[TporpamMmoii mpeaycMOTpeHbl 7 MPaKTUYECKUX paboT U 3 KOHTPOJIbHBIX PadoT.

Tema 1. Baxkneilliue XuMH4YeCKHUe MOHATHS M 3aKOHBbI (14aca)

AtoMm. Xumuueckunii anieMeHT. M3otonsl. [IpocThie U c10KHBIE BENIECTRA.

3aKOH COXPAaHEHHs Macchl BEIIECTB, 3aKOH IOCTOSIHCTBA COCTaBa. BeriecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOIO CTPOCHHS.

Tema 2. Ilepuoanuecknii 3akon u I[ICX3I /I.LU. MenaejieeBa Ha 0OCHOBE YYCHHS O CTPOCHHMH
aroma (2yaca)

ATomHbIe opOuTamm, S-, pP-, O-, f-amekrpoHsl. OcoOEHHOCTH pa3MeIIeHHsI DJIEKTPOHOB TI0
opOUTaIsIM B aromMax MaJlbIX M OOJBIIMX MEPUOJIOB. DHEPreTUYECKHue YPOBHHU, MOAYpoBHHU. CBS3b
MIEPUOIUYECKOr0 33aKOHA W IEPUOANYECKOM CUCTEMBI XMMHYECKHUX JJIEMEHTOB C TEOPUEH CTPOECHUS
aTOMOB.

BasleHTHOCTh M BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. [leproanueckoe M3MEHEHHE BAJICHTHOCTH U
pa3MepoB aTOMOB.

PacuerHble 3a1aun. Beruncnenue Maccol, 00beMa MM KOJMUYECTBA BEIIECTBA 10 U3BECTHOI Macce,

O6’bCMy HJIN KOJIMYCCTBY BCUICCTBA OAHOT'O U3 BCTYIIUBIINX B PCAKIHUIO WJIN MOJYUYUBIIUXCSA B PE3YJIbTATC
pCaKknuu BCIICCTB.



Tema 3. CtpoeHnue BemecTBa (4 yacoB)

XuMudeckasi CBsi3b. BUIBI W MeXaHU3Mbl OOpa30BaHUs XMUMHYECKOH cBsi3u. MoOHHas CBs3b.
Karnonst u anuwonsl. KoBaneHTHas HemojsipHass cBsizb. KoBajeHTHass MOJspHas  CBA3b.
DNEeKTPOOTPULIATETLHOCTb.

IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPraHUYECKUX U OPraHUYECKUX BEILECTB.

Turbl KPUCTATUNIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

CriocoObI BeIpaXKeHHS KOHIIEHTPAIIUU PACTBOPOB: MAaCcCOBas J10JII PACTBOPEHHOTO BEIICCTRA.

HemoHcTpanmu. Mojenn HOHHBIX, AaTOMHBIX, MOJIEKYJIAPHBIX U METAIUIMYECKUX KPUCTATITMYECKUX
pemietok. Dddext Tungans. Moaenu MOIEKyI H30MEPOB, TOMOJIOTOB.

[TpakTudeckas pabora. [IpuroroBiieHre pacTBopa ¢ 3aJaHHOW KOHIICHTPAIUCH.

Pacuernbie 3amaun. Brrumcienue macchl (KOJIMYECTBa BEIIECTBA, 00bEMa) MPOAYKTA PEaKIIMH,

€CJIM ISl €0 MOJYyYEeHUs JaH PaCTBOP € ONPEAEIEHHON MACCOBOM J0JIE HCXOJHOIO BEIIECTBA.

Tema 4. Xumnueckue peakuuu (9 4acon)

Knaccudukanus XuMHUUECKUX peakluii B HEOPraHUYECKOM U OPraHNYeCKOi XUMUHU.

CKopocTh peaklid, €€ 3aBHUCUMOCTh OT pa3iaudHbX (akTopoB. OOpaTUMOCTh peaxIuil.
Xumuueckoe paBHoBecre. CMellleHne paBHOBECHUS MO JAeHCTBHEM pa3nuyuHbIX (aktopoB. [Tpunmumn Jle
[arennbe. [Ipon3BoACTBO CepHON KMCIOTHI KOHTAKTHBIM CIIOCOOOM.

OnekrponauTuueckas auccouuanus. CunbHble U ciaOble IEKTPOJIUTHL. KUCIOTHO-OCHOBHBIE
B3auMoJeiicTBUs B pacTBopax. Cpena BOJHBIX pacTBOPOB: Kuciasl, HEWTpanbHas, wienodHas. MoHHoe
IIPOU3BE/ICHUE BOJIBI.

I'maponns opraHu4ecKuX U HEOPraHMYECKUX COCUHEHUN.

JeMoHcTpanyu. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT KOHUEHTPALMU U TeMIeparypsl. Pasnoxenue
IIEPOKCHJA BOJOpOJa B IPHUCYTCTBUHM KaranuzaTopa. OIpeneicHHe Cpelapl pacTBopa € IOMOILBIO

YHUBCPCAJIbBHOT'O UHAWKATOPA.
.Ha6ODaTODHLIe OIIBITHI. HpOBeI[eHI/Ie peaKHI/Iﬁ MOHHOTO OOMEHA I XapaKTECPpUCTUKU CBOICTB

3JIEKTPOJIUTOB.
[IpakTuueckas pabota. PemieHne skCiepuMEeHTAIbHBIX 3a7a4.

Pacuernble 3aaun. Beruncienne macchl (KolIM4YecTBa BEILIECTBA, 00beMa) MPOAYKTA PEaKIIMH,

€CJIM U3BECTHA Macca UCXOJIHOTO BEILIECTBA, COAEPIKAIIETO OMPECIIEHHYIO 00 IpuMeceil.

Tema 5. MeTtaibl (6 4acoB)

[TonoxeHne MeTanaoB B NMEPUOAMYECKON CHUCTEME XUMHUECKHX 3JeMeHToB. OOmiue cBOHCTBa
METAJUIOB. DJIEKTPOXUMHUYECKUN pPsJl HanpspDkeHUil MetaysioB. OOmMe crnocoObl MOydYeHUs] METaIoB.
DNeKTPOIN3 pacTBOPOB U paciiaBoB. [IoHsTHE 0 KOppo3un MeTayuioB. CrocoOb! 3aIUThl OT KOPPO3HH.

O0630p MeTayuloB TIJIaBHBIX MOArpynn (A-TpyII) MNEpUOJUYECKON CHUCTEMBbl XHMHYECKHUX
3JIEMEHTOB.

O630p MetamnoB riaBHbIX mnoarpynn (b-rpynm) mnepuogudeckod CHUCTEMBl XMMHYECKUX
AJIEMEHTOB (Me/lb, IIMHK, TUTAH, XPOM, JK€JI€30, HUKEIIb, IJIATHHA).

Oxkcupl ¥ THIPOKCH]IBI METAJLIIOB.

Jemonctpanuu. O3HakoMiieHHEe ¢ oOpa3liaMH METaulIoB M UX coeauHeHuid. B3ammopeiictBue
LIEJIOYHBIX U IIEJIOYHO3EMENBHBIX METAIIJIOB C BOJOH.

JlaGopaTopHble onbIThl. B3anMoneiicTBie LIMHKA U jKeje3a ¢ pacTBOPAMU KHUCJIOT M ILEIO0YeH.
3HaKOMCTBO C 00pa3aMH METaJUIOB U UX pyJaMHu (paboTa ¢ KOJUIEKIIUAMU).

Pacuernbie 3a1aun. PacdeTsl M0 XUMHUYECKUM YPAaBHEHHUSIM, CBSI3aHHBIE C MACCOBOM JI0JIEH BBIXO/1a
MPOJIYKTA PEAKIINH OT TEOPETUUECKH BO3MOYKHOTO.




Tema 6. Hemerasinbl (5 yacoB)

O630p cBoiicTB HeMmeTasioB. OKHCIUTENbHO-BOCCTAHOBUTEJILHBIE CBOMCTBA  TUIMYHBIX
HemeTaiioB. OKCHIBI HEMETAJUIOB M KHUCIOPOJOCOJACpKAIlIMe KHCIOTHL. BoOJOpoaHBIE COEAMHEHUS
HEMETaJJIOB.

Hemoncrpanuu. O6pasiusl HemeTaioB. OOpasibl OKCHIOB HEMETAIIOB M KHCIOPOACOACPIKAIINX

kucnot. ['openue cepsl, pocdopa, sxene3a, Maruus B KUCIOPO/IE.
JlaBGopaTopHbIe ONBITHl. 3HAKOMCTBO C 00pa3liaMu HEMETAJNIOB U UX MPUPOJAHBIMU COCTUHEHUSIMU

(paboTa ¢ koyeknusmMu). Pacnio3naBanue Xja0puaoB, cyiab(}haToB, KapOOHATOB.
[paktuyeckas padora. OnpeneneHne pa3IMIHbIX HOHOB C MTOMOIIIBIO KAYeCTBEHHBIX PEAKIIUH.

Tema 7. I'eHeTHYecKasi CBSI3b HEOPIaHMYECKMX H OPraHUYeCKHUX BeulecTs (4 yaca).

IIpakTukym. PemieHue SKCIEpUMEHTANIbHBIX 3aJad [0 HEOPraHMYECKOW XUMUU; pELICHUE
OKCIIEPUMEHTAIBHBIX 3a/1a4 [0 OPraHUYEeCKOM XHMHUM; PEIIEHUE INPAKTUYECKUX pPACUYETHBIX 3a/ad;
[IOJIyYeHHE, COOMpaHKE U PaclIO3HABaHKE I'a30B.

3. TpeGoBaHusl K YPOBHIO NOATOTOBKH Y4YaIMXCH 10 XUMHH
(11knacc, 6a30BbIil yPOBEHDb)

Pe3ynbraThl 00yueHMs XMMUM JOJDKHBI COOTBETCTBOBAaTh OOLIMM 3ajadaM IpeaMera MU
TpeOOBaHUAM K ero ycBoeHHio. M3yuenne xumuu B 11 kiacce 1aeT BO3MOKHOCTh JIOCTUYD CIIETYIOIINX
pE3yNIbTaTOB:

JIMYHOCTHBIMU pE3yJIbTaTaAMH U3YYEHUS MpeaMeTa « XUMUSD» SBIISIOTCS CIEIYIOIINE YMEHHS:

Oco3HaBaTh €MHCTBO U LEIOCTHOCTh OKPY>KAIOLIETO0 MUPA, BO3MOKHOCTH €TI0 IMMO3HABAEMOCTH U
00BSICHUIMOCTH Ha OCHOBE JJOCTH)KEHUI HayKH.

[TocTeneHHO BBICTpanBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33pEHHE: OCO3HABaTh NOTPEOHOCTh U
TOTOBHOCTb K CAaMOOOPA30BaHMIO, B TOM YHCIIE U B paMKaX CaMOCTOSATENbHOM eATeIbHOCTH BHE IKOJIBI;
OLIEHUBATh )KU3HEHHBIE CUTYAIlUHM C TOYKU 3peHHs O€30MacHOro odpasa KHU3HH U COXPAHEHMS 3/J0POBbS;
OLIEHUBATh JKOJOTMUECKUI PHCK B3aMMOOTHOIIEHUH 4YelnoBeka U NpHpojsl. DopMHpOBaTh
HKOJIOTUYECKOE MBIIIJICHNE: YMEHUE OIIEHUBATh CBOIO JIESTEIBHOCTh M TIOCTYIIKU IPYTUX JIFOJEH C TOYKU
3pEHHSI COXPaHEHHs OKPY>KAIOIIEeH CpeIbl - rapaHTa XKU3HHU U OJIarOTOIydHs JIFo1ei Ha 3emite.

MeTanpeaMeTHBIMH pe3yJbTaTaMH H3yYeHHS Kypca «XUMHsS» sBIsSercs (opMupoBaHue
YHUBEpCAIbHBIX yueOHbIX neiicteuil (YVY ).

Peryasrusnbie YY/I:

1. CamocrosTenbHO 0OHapYyKUBaTh U POPMYIMPOBATH yUEOHYIO POOIeMy, ONPEeaTh 1elb yueOHOoM
NesITeIbHOCTH, BEIOUPATh TEMY MTPOEKTA.
2. BopyBuraTb BepcHUM peELICHHs MPOOJIEMBbI, OCO3HAaBaTh KOHEUYHBIH pe3yjbTaT, BBIOMpPATh U3

MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEIFHO CPEACTBA JOCTHIKEHUS LIEITH.

3. CocTaBnsaTh (MHAUBHIYATBHO WU B TPYIIIE) IUIAH PEIICHHS TPOOIIEMBI (BBITIOJTHEHHUS TIPOCKTA).

4. Pabotas 1o TuIaHy, CBEpSATh CBOW JEHCTBUS C LENBIO M, PU HEOOXOAMMOCTH, UCTIPABIATh ONTHOKH
CaMOCTOSTEITBHO.

5. B awmanore ¢ yuutenem cOBEPIIEHCTBOBATh CAMOCTOSITETLHO BEIPAOOTAHHBIE KPUTEPUH OIIEHKH.

ITo3naBarTejbHble YY/I:

1. AHanu3upoBaTh, CpaBHUBATh, KiaccuuuupoBatb U 0000maTh (akThl U SBICHUS. BEHISBIATH

MPUYUHBI U CIEACTBUS MPOCTHIX SIBICHUM.

2. OcCyIIecTBIATh CPaBHEHUE, CEPUAITUIO U KJIaCCU(DHUKAIMIO, CAMOCTOSITEIILHO BhIOWpAss OCHOBAHUS U
KpUTEpHH IS yKa3aHHBIX JIOTMYCCKUX ONEpaIui; CTPOUTh KIACCU(PUKAIMIO Ha OCHOBE
JTUXOTOMUYECKOTO JeeHUS (Ha OCHOBE OTPUIIAHHS ).

3. CTpouTh JIOTHYECKOE PacCy X JACHHE, BKIIOYAIOIICEe YCTAHOBICHUE PUIMHHO-CIICJICTBEHHBIX CBS3CH.
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Co3aaBaTh cXeMaTUYECKHE MOJICNIN C BBIIETICHUEM CYIIECTBEHHBIX XapAKTEPUCTUK OOBEKTA.
CocTaBiaTh TE3UCHI, PA3IMYHBIE BHJbl IUIAHOB (MPOCTBIX, CIOXKHBIX U T.I.). [IpeoOpa3oBbiBaTh
uHbOpMALMIO M3 OJHOTO BUAA B JApYyrod (Tabiuily B TEKCT W Ip.).BrUMTHIBaTE BCE YpOBHH
TEKCTOBOM MH(pOPMAIIHH.
YMeTb OmpenensiTh BO3MOXKHBIE MCTOYHHKM HEOOXOJWMBIX CBEACHUH, MPOU3BOAUTH MOUCK
uH(pOpMalNY, AaHATU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.

KovmmynukaruBabie YY/I:
CamocTOoATeNbHO OPraHMW30BbIBATh Yy4eOHOE B3aMMOJEHCTBHE B rpymie (OnpeaessaTh olluue LenH,
pacrpenenarTs poJid, 10roBapuBaThes APYT C JPYroM U T.11.).

OtcTauBasi CBOIO TOUKY 3pEHUS, IPUBOJAUTH aPTyMEHTHI, MIOATBEPKAAS UX (haKTaMu.

B nmuckyccum yMeTh BBIIBUHYTh KOHTPApPTyMEHTHI, mepedpa3supoBaTh CBOIO MBICTH (BIIAJCHHUE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH ).

YYuThCsS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM IPU3HABATh OLIMOOYHOCTH
CBOETO MHEHHSI (€CJIM OHO TaKOBO) U KOPPEKTHPOBATh ero. [[oHnMasi mo3uIuio Jpyroro, pa3inyarh B
€ro peud: MHEHHE (TOUKY 3pEHHs), AOKa3aTeNbCTBO (apryMeHThI), (DaKTbl; THUIIOTE3bl, AKCHOMBI,
TEOpUU. YMETh B3IJISIHYTh Ha CUTYalMI0 C MHOW MO3WIMH U JOTOBAPUBATHCS C JIIOJbMHU HHBIX
O3UIIHH.

Cpeocmeom hopmuposanusi KOMMYHUKATUBHBIX Y Y]l cioykaT TEXHOJOTUS MPOOJIEMHOTO AHaiiora
(moOy>kmaronyii ¥ MOABOAAIIMNA IHUANOT) U paboTa B MajbIX IPYINAxX, TAKKE HCIOJIb30BaHUE Ha
YpOKax 3JI€EMEHTOB TEXHOJIOTUU MPOTYKTUBHOTO YTCHUS.

I[IpeaMeTHBIMM pe3yJbTATAMM U3YUCHUS MTPEAMETA « XUMUS SIBISIOTCS CIEAYIONINE YMEHHUS:
dbopMUpOBaHHE TEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHUH O BEIIECTBaX, HX
MpPEBpAlICHUSAX U MPaKTUYECKOM NPUMEHEHUHU; OBJIAJCHHE TMOHATUWHBIM anmaparoM |
CUMBOJIMYECKUM SI3IKOM XHMHH;

OCO3HaHHWE OOBEKTUBHO 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKHM KakK OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMHYECKUX NPEBPAIICHUA OPraHMYECKUX M HEOPraHWYeCKHX BEIIECTB Kak
OCHOBBl MHOTHX SIBJICHHUN J>KMBOM ¥ HEXKUBOW MPUPOMABI; YIIyOJeHHE TMpeACTaBICHUN O
MaTepuaIbHOM €IUHCTBE MHUDA;

OBJIaJICHE OCHOBaMH XMMMYECKOH TI'PaMOTHOCTH: CHOCOOHOCTBHIO aHAIU3UPOBATh U OOBEKTUBHO
OIICHUBATh XKU3HCHHBIC CUTYAIlMH, CBSI3aHHBIE C XMMHEW, HABBIKAMH O€30MacCHOT0 OOpaleHus c
BEILIECTBAMH, HMCIOJIb3YEMbIMU B MOBCEJHEBHON XU3HHM; YMEHHEM AHAJIU3UPOBATH U IIAHUPOBATh
HKOJIOTHYECKU Oe30IacHOe MOBEICHHUE B LENAX cOepeKEeHUs 3/J0POBbs U OKpYXKaroIlel cpeibl;
(dbopMUpOBaHHE YMEHHH YCTaHABIMBATH CBSI3U MEXIY pEaTbHO HAOIIOAeMBIMU XUMHYECKHUMHU
SBIIGHUSIMA M TIPOIECCAMH, MPOUCXOMAAIIUMU B MHUKPOMHUPE, OOBSCHATH MPUUYUHBI MHOTOOOpPA3Ms
BEIIIECTB, 3aBHCHUMOCTh WX CBOWCTB OT COCTaBa U CTPOEHHUA, a TAKKE 3aBUCUMOCTH NMPUMEHEHUS
BEMIECTB OT UX CBOWCTB;

MPUOOPETEHUS ONBITA UCTIOIB30BAHMS PA3JIMYHBIX METOJOB M3YUYCHHS BEIIECTB; HAOIIOJCHUS 32 UX
MPEBPAICHUSIMA TP TPOBEICHUHM HECIOXXHBIX XMUMHYECKUX JKCIMEPUMEHTOB C HCIOJIb30BAaHUEM
n1abopaTOpHOTO 000PYAOBAHUS U IPUOOPOB;

yYMEHHUE OKa3blBaTh MEPBYIO MOMOILb MPU OTPaBICHUSAX, 0KOraX M APYIMX TpaBMaXx, CBSI3aHHBIX C
BelIeCTBaMH U J1a00OpaTOPHBIM 000PYIOBAHHEM;

CO3/IaHH€ OCHOBHI /7151 JOPMUPOBAHUS UHTEPECA K PACIIUPEHHIO M YIITyOICHUIO XUMUYECKUX 3HAHHIMA
MW BBIOOpa XMMHUHU KaK MPO(HUIBHOTO TpeAMETa IPH IEepexo/ie Ha CTYNEHb CPEIHEro (IIOJIHOTO)
obmero oOpa3oBaHus, a B JajdbHEHIIEM MW B KadecTBe cdepsl cBoe NpodeccHoHaTbLHOM
NesITeNIbHOCTH;
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dbopMupoBaHHE MPEACTABICHUH O 3HAYCHMHM XHMHYECKOW HAYKd B PEIICHHH COBPEMEHHBIX
IKOJIOTHUYCCKUX Hp06HeM, B TOM 4YHCIIC B IMIPCAOTBpAlICHHU TCXHOICHHBIX MW 3JSKOJOTMYCCKUX
Karactpod.

BbINyCKHHUK HAYYUTCS:

OOBSICHATH CYyTh XUMHUYECKUX MIPOIIECCOB;

Ha3bIBaTh IPU3HAKHU U YCIIOBUS NIPOTEKAHUS XUMHUECKUX PEAKLIUM;

YCTaHABJIMBATH IPUHAJICKHOCTh XUMUYECKON PEAKIIUH K OIIPENCICHHOMY THILY;

Ha3bIBaTh (PAKTOPHI, BIUAIOUINE HA CKOPOCTh XMMUYECKHX peaKLuii;

pacKpbIBaTh CMBICI IOHATHH «HMOH», «KAaTHOH», «AHHUOH», «JJIEKTPOJIUTBI», «HEIIEKTPOJIUTHDY,
«QIEKTPOJIUTUYECKAs JUCCOLMALUA», «OKUCIUTENbY», «CTEHNEHb OKHUCIIEHUS» «BOCCTAHOBHUTEIbY,
«OKHCIIEHHE), «BOCCTAHOBIICHUE);

OIIpE/EIIATh CTENEHb OKUCIIEHMSI aToMa 3JIEMEHTA B COEIMHEHUU;

PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKOMN TUCCOLUALINN;

COCTaBJIATh YPAaBHEHUS JIEKTPOIUTHUECKON IUCCOLMALIMNA KUCIIOT, IIEJI04YEH, COJIEH;

OOBSICHATH CYIIHOCTD MPOIIECCa SICKTPOTUTHUECKON AUCCONUAINH U PEAKIIMH HOHHOTO OOMEHa;
COCTaBJISATh MOJHBIE U COKPAIICHHbIE MOHHBIE YPAaBHEHUS PEAKIIUN OOMEHa;

OIpeJIeNIATh BO3MOXKHOCTD IIPOTEKaHUs PeaKlUii HOHHOI'O OOMEHa;

IIPOBOAMTDH PEAKLIUH, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEILIECTB;

OIpEAEIATh OKUCIIUTENb U BOCCTAHOBUTEID;

COCTaBJIATh YPAaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIM;

Ha3bIBaTh (PAKTOPHI, BIUAIOLINE HA CKOPOCTh XMMUYECKON peakiui;

KJIacCCU(UIUPOBATh XUMUYECKUE PEAKIIUU 10 PA3IMYHBIM NIPU3HAKAM;

XapaKTepu30BaTh B3aHMOCBSI3b MEX/1y COCTaBOM, CTPOEHHUEM U CBOWCTBAMHU HEMETAIIJIOB;

OCHOBaM peaJN3alii IPOEKTHO-UCCIIEI0BATEIBCKON JESTENBHOCTH;

MIPOBOAUTH HAOIOI€HNE U SKCIIEPUMEHT 0] PyKOBOJCTBOM YUUTEJIS;

CO03/1aBaTh U MPeoOpa30BbIBATh MOJEIN U CXEMBI JIJISl pELICHMS 3a/1a4;

OCYIIECTBIATh BbIOOp HaunOonee 3(PQPEeKTHBHBIX CHOCOOOB pEIIeHUs 3aJady B 3aBHCHUMOCTU OT
KOHKPETHBIX YCJIIOBHI;

JlaBaTh OIIPENEICHUE TOHATHUAM;

YCTaHABJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U;

MIPOBOAUTH OMBITHl MO MOJYYEHHUIO, COOMPAHUIO M U3YUYEHHIO XUMHUYECKHX CBOMCTB Ia3000pa3HbIX
BELIECTB: YIVIEKUCIIOTO ra3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIe BELIECTBA: YITIEKUCIIbIM ra3 1 aMMHaK;
XapaKTepU30BaTh B3aHMOCBS3b MEX/y COCTaBOM, CTPOEHUEM M CBOWMCTBAMU METAIIJIOB;

Ha3bIBaTh OpraHMYECKHWE BellecTBa MO UX QopMmyJsie: MeTaH, 3TaH, J3TUJIEH, METaHOJ, 3TaHo,
IIIMLEPHUH, YKCYCHasi KUCII0Ta, aMUHOYKCYCHAsl KUCJIOTa, CTEAPUHOBAs KUCJIOTA, OJIEMHOBAsA KUCJIOTA,
TJII0K034;

OLICHMBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKpY>KaloIlllel Cpe/ibl Ha OPraHU3M YEeJI0BEKa,
IpaMOTHO 00OpalaThCs C BEIIeCTBaMU B TOBCEITHEBHOM JKU3HH;

ONpPEAEIATh BO3MOXHOCTh IPOTEKAHUS PpEAKUUH HEKOTOPBIX IPEACTABUTENEH OpPraHUYeCKUX
BEIIECTB C KMCIOPOAOM, BOIOPOAOM, METAJUIAMH, OCHOBAaHUSIMH, TaJIOTCHAMY;

Ha3bIBaThb q)aKTOpBI, BJIMAIOIIUC HA CMCHICHUC XUMHNYCCKOTI'O paBHOBCCUA,



COCTABJISATh YPaBHEHMS 3JIEKTPOJIUTUYECKOM AUCCOLMALMM KHUCIOT, IIEN0Yed, COJel; MOJIHble U
COKpaIlléHHbIEC MOHHBIE YPABHEHUS peaklyil 0OMeHa; ypaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii;

IIPOrHO3UPOBATh MPOAYKThl XUMHUECKUX PEAKIMHA M0 (opMysiaM/Ha3BaHUSAM HCXOJHBIX BELIECTB;
OIIpeIeNIATh UCXOIHbIE BEIECTBA M0 (hopMyJIaM/Ha3BaHUSIM IIPOAYKTOB PEAKIIMH;

COCTaBJIATh ~ yPaBHEHMs pEaKLMi, COOTBETCTBYIOIIMX IIOCJIEIOBAaTEIIbHOCTH  IPEBpAIlEHUIl
HEOpPraHMUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

BBISIBJIATh B IIPOLIECCE SKCIIEPUMEHTA IPU3HAKU, CBUACTENbCTBYIOIINE O MPOTEKAaHUM XUMHUYECKOM
peakuuu;

TOTOBUTH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU 10JIEW PACTBOPEHHOIO BEIIECTBA;

OIPEAEIATh XapaKTep Cpelbl BOJIHBIX PACTBOPOB KHUCIOT U ILIEIOYEH IO M3MEHEHHIO OKPACKU
MH/INKAaTOPOB;

IIPOBOJIUTh KAueCTBEHHbIE PEAKIMH, MOATBEP)KIAIOIINE HaJU4Khe B BOJHBIX pPAcTBOPax BELIECTB
OT/EJIbHBIX KATHOHOB M aHHOHOB.

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCH:

COCMABIsIMb MONEKYIAPHLLE U NOJHbIE UOHHBLE YPABHEHUSI NO COKPAWYEHHBIM UOHHBIM YPABHEHUSIM,
npuU8OOUMb  NPUMEPbL  Peakyutll, NOOMEEPHCOAOWUX — CYUWECMBOBAHUE — B3AUMOCEAZU  MENHCOY
OCHOBHBIMU KILACCAMU HEOP2AHUYECKUX 8euecms;

NPOCHO3UPOBAMYb  PEe3YIbMaAmbvl  8030€UCMBUs PA3IUYHLIX (HAKMOPO8 HA CKOPOCMb XUMUYECKOU
peaxkyuu,

NPOSHO3UPOBAMDb  Pe3YIbMambl 8030€UCMEUs PA3TUYHBIX (AKMOPO8 HA CMeWeHUe XUMULECKO20
PasHosecusi.

onpeoenams NPUHAONEHCHOCIb HEOP2AHUYECKUX BeUjeCm8 K 0OHOMY U3 UYYEHHBIX KAACCO8/PYNN:
MEMAIbl U HEMEMALIbl, OKCUObL, OCHOBAHUS, KUCTIOMbL, CONU;

COCmasisimov opmyivl 8ewecms no ux Ha36AHUSIM,

onpeoensimo 8aAIeHMHOCHb CIMENeHb OKUCIEHUsL DIEMEHMO8 8 BeUeCmEax;

COCMaesisimob (OPMYIbl HEOP2AHUYECKUX COeOUHEHUl NO BANEeHMHOCMAM U CMENneHIM OKUCLeHUs
INEMEHMO8, a MaKHce 3apa0am UOHO8, YKAZAHHBIM 6 MAabauye pacmeopumMocmu KUCI0m, OCHOBAHULL
u coneti,

00BACHAMb 3AKOHOMEPHOCIU UBMEHEeHUsl (DUUYEeCKUX U XUMUYECKUX CBOUCHE NPOCMbIX Belecme
(Memannios u HeMemannog) U UX GbICUUX OKCUOO8, O00OPA308AHHBIX INEMEHMAMU 6MOPO2O U
mpemve2o nepuooos;

HA36186amMb 00WUe XUMUYECKUe CEOLCMBEA, XapaKmepHvle Oisi 2PYNN OKCUOO08. KUCIOMHBIX, OCHOGHDIX,
amgpomepHwix;

Ha36186amMb 00UUe XUMUYECKUE CBOUCMEBA, XAPAKMEPHble OISl KAHCO020 U3 KIACCO8 HeOP2aAHUYECKUX
geuyecms (KUCiom, OCHO8AHU, colell);

npuU8OOUMb  NpUMeEPbl  peakyuli, NOOMEEPHCOAOWUX XUMUYECKUE CBOUCMEA HEOPSAHUYEeCKUX
geuyecms. OKCUO008, KUCJIOM, OCHOBAHUL U COel;

onpedenams  8eUeCMBO-OKUCIUMENL U BeUjecmB8o-60CCMAHO8UMeENb 6  OKUCIUMENbHO-
B0CCMAHOBUMENLHBIX PeAKYUSIX,

COCMABIAMb 2IEKMPOHHBI 6ANAHC (0151 U3YUEHHBIX PeaKyull) no NPeOloHCeHHbIM CXeMam peaKyuil,
npoeooums 1a60pamopHvle Onbimbsl, NOOMEEPAHCOAIOUUE XUMULECKUE CEOUCMBA OCHOBHBIX KAACCO8
HeopeaHu4ecKux aeujecms;
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npoooums  1aOOPAMOpHbIE ONbIMbL NO  NOLYYEHUI0 U COOUPAHUIO 2A3000PA3HBIX  GeUjeCME:
8000p00aA, KUCIOPOOA, VeIeKUCI020 2a3d, aMMUAKA; COCMAGISAMb YPAGHEHUSL COOMEEMCMEYIOUWUX
peaxyuti,

NPOSHO3UPOBANNb XUMUYECKUE CBOUCMBA BeujeCms Ha OCHOBE UX COCMABA U CIPOECHUSL,
NPOSHO3UPOBAb CHOCOOHOCMb eujecmea NposGIsmMb OKUCTUMENbHble UL 80CCMAHOBUMENbHbIE
CBOILICMBA € YUEMOM cmeneHel OKUCIeHUs. DIeMEHMO8, 8X00SUUX 8 €20 COCMA8;

Xapaxmepuzo8ams 0codvle C8OUCMEA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,

npU8OOUMb NPUMepsl YPAGHEHUL PeaKyull, 1eHCauux 8 OCHO8e NPOMbIULIEHHbIX CHOCO008 NONYYeHUs
AMMUAKA, CePHOU KUCAOMbL, YYeYHA U CIMATU;

onucvleams QuaudecKue U XumuiecKue npoyeccyvl, AIsouuecs Yacmoio Kpyeosopoma eujecms 8
npupooe;

CO3HABAMb 3HAYEHUE MEOPEMUYECKUX SHAHUU OJ1 NPAKMUYECKOU 0esiMebHOCMU Yel06eKd,
ONUCHIBAMb U3YYEHHbIE 0OBEKMbl KAK CUCHEMbL, NPUMEHSIS JI02UK)Y CUCTNEMHO20 AHAU3A,
NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCHIAX NEePUOOUYECKOU CUCTeMbl XUMUYECKUX D1eMeHmos OJis
00bACHEHUS U NPE0BUOEHUSL CBOLLCIE KOHKPEMHbIX 6ELeCmE;

pazeusams UHOOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEoM YenyOieHus 3HaHul 00 ucmopuu
CMAHOBNIEHUSL XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMUU, NEePUOOULECKO20 3AKOHA KAK 0OHO20 U3
BAICHETUUUX 3AKOHO8 NPUPOODL, A MAKICE O COBPEMEHHBIX OOCMUICEHUSX HAYKU U MEXHUKU,
COCMABIAMb MONEKYIAPHLLE U NOJIHbIE UOHHbBLE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM YPABHEHUAM,
npuU8OOUMb  NPUMEPbL  Peakyutll, NOOMEEPHCOAOWUX — CYUWECMBOBAHUE — B3AUMOCEAZU  MENHCOY
OCHOBHBIMU KILACCAMU HEOP2AHUYECKUX Beujecms;

NPOSHO3UPOBAMb  Pe3YIbmamvl  8030€UCMEUS  PATUYHBIX (DAKMOPOE8 HA UBMEHEHUe CKOPOCU
XUMUYECKOU peakyuu,

NPOCHO3UPOBAMYb  Pe3YIbMambvl 8030€lCEUsL PA3TUYHBIX (AKMOPO8 HA CMeuwjeHue XUMULECKO20
pasHogecust;

NPOCHO3UPOBANb XUMUYECKUEe CBOUCMBA BeujeCms Ha OCHOBE UX COCMABA U CIPOEHUSL,
NPOSHO3UPOBAMb CHOCOOHOCMb eujecmea Nposeisimb OKUCTUMENbHblE UL 60CCHMAHOBUMENbHbLE
CBOUCMBA € YUEMOM CmeneHell OKUCIeHUs. DIEMEHMO8, 8X00SUUX 68 €20 COCMAS;

BLISBNISIMb  CYUWECMBOBAHUE 2EHEMUYECKOU B3AUMOCBA3U MENHCOY Beecmeamu 6 psaoy. Npocmoe
8ewecmeo — OKCUO — 2UOPOKCUO — COJlb,

Xapakmepuzoeams 0codbvle C8OUCMEA KOHYSHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIONM,

npuU8oOUmMb NPUMEPbL YPAGHEHUL PeaKyUll, 1eHCAuUX 8 OCHOBE NPOMbIULIEHHBIX CHOCOO08 NONYYeHUs
AMMUAKA, CePHOU KUCIOMbL, YY2YHA U CINATU,

onucvleams QuauiecKue U XUMuU4ecKue npoyeccyl, AeIuUecs Yacmovio Kpyeosopoma 6eujecms 8
npupooe;

OpP2aHU308bI8AMb, NPOBOOUMb YUYEHUYECKUe MNPOeKmvl N0 UCCIe008AHUI0 CBOUCME Beuecms,
UMEIOWUX 8ANHCHOE NPAKMUYECKOe 3HAUeHUe;

2PAMOMHO 00PAAMBCSL C BeUeCMBAMU 8 NOBCEOHEBHOU JHCUSHU,

0CO3HABAMb HEOOX0OUMOCMb  COONO0EHUs. NPABUNL  IKONO02UYECKU Oe30NACH020 NO0BeOeHUsl 6
OKpydicaroueli npupooHoll cpede;

NOHUMAMb CMBLCIL U HEOOX0OUMOCMb COON0OEeHUsI NPeONUCAHUL, NPedacaemMblX 8 UHCMPYKYUSAX NO
UCNOIb308AHUIO TEKAPCMS, CPEOCmE ObIMOBOU XUMUU U OP.;

UCNOIL306aMb NPUOOPEMEHHbLE KTIOUesble KOMNEMEeHMHOCMU NPU BbINOJHEHUU UCCIe008AMeNbCKUX
NPOEKmMOo8 No U3V4eHuro C80UCM8, CHOCOO08 NOYUEeHUs U PACNO3HABAHUS BEUieCE;
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—  pazeusams KOMMYHUKAMUBHYIO KOMHEMEHMHOCMb, UCHOAb3YS CPeOCmed YCMHOU U NUCbMEHHOU
KOMMYHUKayuu npu pabome ¢ meKcmamu Y4eOHUKa U OONOJHUMENbHOU JUmepamypot,
CNPABOYHBIMU  MAOIUYAMU, NPOAGISAMb 20MOBHOCMb K YEANCEHUI0 UHOU MOYKU 3PeHus npu
00CYIHCOeHUU Pe3VIbMANO8 8bINOJIHEHHOU padombl;

—  00beKMUBHO OYEeHUBAMb UHGOPMAYUIO O Bewjecmeax U XUMUUECKUX HNPOYeccax, Kpumudecku
OMHOCUMbCSL K NCEBOOHAYYHOU  UH@OpMayuu, Hed0OPOCOBeCMHOU  peKiame, Kacarujelics
UCNONb308AHUS PA3TIUYHBIX BEUECNE,

—  0p2aHu308bI8AMb U OCYWECMEIAMb NPOEKMbl NO UCCIE008AHUIO CBOUCME Beuecms, UMEeIouux
8ADICHOE NPAKMUYECKOE 3HAYEHULe.

4. OueHka J0CTH)KeHHSs IVIAHUPYEMBbIX Pe3yJibTATOB OCBOEHHsI YUeOHOH MPOrpaMmbl

PesynbTaTel 00ydeHUs OIICHHBAIOTCS IO NMATHOAUIBHON cucteMe. IIpu OICHKE YYUTHIBAIOTCS
CIIEAYIONINE KaYeCTBEHHBIE TIOKA3aTEIN OTBETOB:
1. ryOuHa (COOTBETCTBUE H3yUYECHHBIM TEOPETHICCKHM O00OIICHUSIM);
2. OCO3HAHHOCTh (COOTBETCTBHE TpPEOYeMBIM B IMPOrpaMMe YMCHHSIM MPUMCHITH IOJYYCHHYIO

nHpopMaIumw);

3. moxHoTa (COOTBETCTBHE 00BEMY MPOrpaMMbI M UH(pOpMALK YIeOHUKA).

[Tpu orieHKe YYUTHIBAIOTCS YUCIIO M XapaKTep OMUOOK (CyIIeCTBEHHBIC WIH HECYIIECTBEHHBIE).

Cy1iecTBeHHbIE OINMOKU CBA3aHBl C HEJOCTATOYHON TIyOMHOM M OCO3HAHHOCTHIO OTBETa
(HampuMmep, yYEHUK HENPABWILHO YKa3all OCHOBHBIC TPH3HAKWA TOHSTHUW, SBJICHHM, XapaKTEpHBIE
CBOWMCTBA BEIIECTB, HEMPABWIHHO CHOPMYIUPOBAT 3aKOH, MPABWIO W T.I. WIM YYEHUK HE CMOT
MPUMEHHUTh TCOPETHYCCKHUE 3HAHUS NIl OOBSCHCHUS W TPEICKa3aHUs SIBICHUW, yCTaHOBJICHHUS
MIPUYUHHO-CJICICTBEHHBIX CBS3CH, CPABHCHHSI M KJIACCU(UKAIINN SBJICHHUH U T. II.).

HecymiectBeHHbIe OMMOKM OMpEAENstoTcS HEMOJIHOTOW OTBeTa (Hampumep, YOyIIeHHEe U3
BHJIa KaKOTo-TMOO HexapakTepHoro ¢akra MpH OMHMCAHWU BEIECTBa, mpolecca). K HUM MOXKHO
OTHECTH OTOBOPKH, OMHCKH, JIOMYIIICHHBIE TI0 HEBHUMATENBHOCTH (HAalIpUMep, Ha JiBa U Ooliee ypaBHEHUS
peaxiuii B TOJTHOM MOHHOM BHUJIE JIOMYyIIeHa OHA OIMKOKa B 0003HAYCHHUH 3apsa HOHA).

PesynpTarel 0OydeHHs TPOBEPSAIOTCS B TMPOIECCe YCTHBIX U MHCBMEHHBIX OTBETOB
YYAIIUXCs, a TaKKe MPH BBHITIOJHEHUN HMH XMMHYECKOTO IKCIIEPUMEHTA.

O1eHKa TeOpeTHYeCKHX 3HAHUIA

Ouenka «5» - OTBET NOJHBIA W IPaBUJIBHBII HAa OCHOBAHWM WM3YYEHHBIX TEOPHUH; MaTepHall
W3JI0)KEH B ONPEACIICHHOM JIOTMYECKOM TMOCIEI0BATEIIbHOCTH, JUTEPATYPHBIM  S3BIKOM; OTBET
CaMOCTOSITEJIbHBIN.

Ouenka «4» - OTBET MOJIHBIA W MPaBUJIBHBII Ha OCHOBAHWM M3YUYEHHBIX TEOPHUH; MaTepua
W3JI0)KEH B ONPEAECICHHOM JIOTMYECKOW IIOCIEAOBATEIBHOCTH, IIPU 3TOM JOMYIIEHBI JBE-TPHU
HECYII[ECTBEHHBIC OIMOKH, UCTIPABIICHHBIE TI0 TPEOOBAHHUIO YUUTEIIS.

Ouenka «3» - OTBET TMOJHBIA, HO TPU ITOM JIOMYyIIEHA CYIIECTBEHHAsl OIMWOKAa WA OTBET
HETIOIHBIN, HECBSI3HBIM.

Ouenka «2» - TpU OTBETE OOHAPYKEHO HETMOHWMAHHE YYaIlMMCS OCHOBHOTO COJCpKaHUS
y4eOHOr0 MaTepuajia WiId JOIMYIIEHBl CYIIECTBEHHBIE OMMOKH, KOTOPBHIC YYAIIMICA HE MOXKET
HCIPABUTH IPU HABOJSIIMX BOIPOCAX YUUTENS.

Ouenka «1» - OTCYTCTBHE OTBETA.

OueHKa JKCNIEPUMEHTAIbHBIX YMEHUI

OLIQHKa CTaBUTCsId Ha OCHOBaHHUU H8.6JIIO[[€HI/I}I 3a yJaliuMcCs 1 MUCbMCHHOI'O OTYCTA 34 pa60Ty.
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Ounenka «5» - paboTa BBIIIOJIHEHA MTOJHOCTHIO U MPABUIIBHO, CIETIaHbl IPAaBUIbHbIE HAOIIOACHUS
Y BBIBOIBI; DKCIIEPUMEHT MPOBEACH M0 IUIAHY C YY€TOM TEXHHMKH O€30IacHOCTH W MpPaBHI PAOOTHI
C BEIIeCTBaMH M 000PYI0BaHUEM; MIPOSBICHBl OPraHU3aMOHHO-TPYAOBbIE YMEHUs (IIOJIePKUBAIOTCS
qyrcToTa pabodero Mecra W MOPSIOK HA CTOJE, SKOHOMHO HCIIONB3YIOTCS PEAKTUBBI).

Ounenka «4» - pabotra BBINOJIHEHA NPABUIBHO, CJHEJNaHbl MpaBWIbHBIE HAONMIOJACHUA U
BBIBOJIbl, HO IIPH 3TOM SKCHEPUMEHT IPOBEAECH HE IOJHOCTHIO WJIM JONYLIEHbl HECYIECTBEHHbIE
omuOKK B paboTe C BEUIECTBAMHU U 00OPYJIOBAHHEM.

Onenka «3» - paboTa BBHINOJIHEHA NPAaBUJIBHO HE MEHEE YeM HAIOJIOBUHY WJIHM JOIYIIEHA
CyLIECTBEHHasl OIIMOKa B XOAE OJKCIEpUMEHTa, B OOBSICHEHHHM, B OQOpMIIEHMM DPAOOTHl, B
COOJIIOJICHUM TPaBMJ TEXHUKH O€30MacHOCTH Tpu paboTe C BemecTBaMH U 00OpYJIO0BaHHEM,
KOTOpast UCIPABIIAETCS MO TPEOOBAHHUIO YUHUTEIIS.

Ouenka «2» - gonyuieHsl JaBe (M 0Oojee) CyIIECTBEHHBIE OIIMOKM B XOJ€ SKCIEPUMEHTa, B
00bsicHeHUH, B opopMIIeHHH pabOTHl, B COONIONCHUHM MPaBUJI TEXHUKM O€30MacHOCTH NpH paborte C
BEIIECTBAMM M 00OpYAOBaHHEM, KOTOpPbIE YYalMiics HE MOXET HCHPAaBUTh Jaxe M0 TpeOOBaHMIO
yUUTEeNs.

Ounenka «1» - paboTa He BBIIIOJHEHA, Y yUYalllerocst OTCYTCTBYIOT 3KCIIEPUMEHTAIbHbIC YMEHHUS.

OneHka yMeHHMH peliaTh IKCIIEPUMEHTAJbHBIC 321241

Ouenka «5» - IUIaH peUIEHUs COCTaBJIEH MPABWIHHO, MPABUIBHO OCYIIECTBICH MOA00D
XUMHYECKHUX PEaKTUBOB U 000PYI0BaHUS; JAHO TIOJTHOE OOBSICHEHUE U C/ICNIaHbI BHIBOJIBI.

Ouenka «4» - IUIaH pEIIEHUS COCTaBJICH MPABWIHHO, MPABUIBHO OCYIIECTBICH MMOAOOD
XUMHYECKUX PEAaKTUBOB M OOOPYIOBAaHHS, MPH STOM JOIYIIEHO HE Ooyiee IBYX HECYIICCTBECHHBIX
OIINOOK B 00OBICHEHUH U BHLIBOJAX.

Onenka «3» - MIaH pelIeHHUs COCTaBIeH MPaBUJIBHO;, MPABHIBHO OCYIIECTBIEH MOA0O0p
XUMHUYECKUX pEaKTHBOB U O0OpYyIOBaHHS, HO JIOMyIIeHa CYIIECTBEHHAs OMMOKAa B OOBSICHEHUU U
BBIBOJIAX.

Ounenka «2» - gomymnieHsl 1aBe (M Ooyiee) CyIIECTBEHHbIE OMIMOKM B IIJIaHE pELICHUS, B
nmoadOpe XMMUUYECKHX PEaKTUBOB U 000PY/I0BaHMs, B OOBSICHEHUU U BBIBOJAX.

Ouenka «1» - 3a1a4a He pelIeHa.

O1eHKa YMEHMH peliaTh pacueTHbIe 33124

Ouenka «5» - B JIOTMUECKOM PACCYXICHUU M PEIICHUMH HET ONIMOOK, 3ajaya pelieHa
paIoHaIbHBIM CIIOCOOOM.

Ounenka «4» - B JIOTHYECKOM PACCYXKICHHUH M PEIICHUH HET CYUIECTBEHHBIX OIIMOOK, HO
3a/laya pelieHa HepalmoHAIbLHBIM CITIOCOOOM WITH JIOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIIHUOOK.

Onenka «3» - B JIOTHYECKOM pACCYKJEHHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIIeHa
CYIIIECTBEHHAs OIMOKAa B MATEMaTHYECKUX pacyeTax.

Ouenka «2» - UIMEIOTCS CYIIECTBEHHBIC OMMMOKH B JIOTHYECKOM PACCYKIACHUU U PEIICHUU.

Ouenka «1» - 3a1a4a He pelIeHa.

O1eHKa NHCbMEHHBIX KOHTPOJbLHBIX padoT

Ouenka «5» - OTBET MOJIHBIN U TPABUIIbHBIN, BO3MOKHA HECYIIECTBEHHAs OLTHOKA.

Ouenka «4» - OTBET HEMOJHBIN UITH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.

Ounenka «3» - paboTa BBINIOJHEHA HE MEHEE YeM HaIlOJIOBHMHY, JOMYIIEHa OJIHA CYIIeCTBEHHAs
omuOKa 1 JIBe-TPU HECYIIIECTBECHHBIE.

Onenka «2» - paboTa BBHIIOJHEHAa MEHEE YEM HAIOJIOBUHY WM COJEPKUT HECKOJBKO
CYILIIECTBEHHBIX

OIINOOK.

Ouenka «1» - paboTa He BBITIOJIHEHA.
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[Ipy olleHKE BBHIOJHEHUS! IMHCHMEHHOW KOHTPOJBHOH pabOoThl HEOOXOAWMO YYUTHIBATH TPEOOBAHUS
ennHoro opgorpaduyeckoro pexuma.

OneHka 3a HUTOTOBYIO KOHTPOJIBHYIO DPabOTy KOPPEKTHUPYET MpEAIICCTBYIOMNE OLEHKH 3a
YeTBEPTh, OIYTOIUE, TOI.
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5. KaﬂennapHO-TeMaaneCKoe IJIAHUPOBAHHE C ONPEACTCHUEM OCHOBHBIX BH/10B I€ATC/IbLHOCTH oﬁyqamumxcn

(11 knacc, 6a30Bblil yPOBEHBb)

ypoka

Tema ypoka

OcHoBHbIE BHABI 1eITeJILHOCTH

@®opMbl KOHTPOJIS

I[aTa MMpoBEeACHUSA

no mjiany | pakruyecku

IIpumeyanue

Tema 1. Baxkueimue

XUMHUYECCKHUEC ITOHATHUSA

U 3aKO0HBI. (1 yac)
AtoM. XuMHUUYECKUI
37eMeHT. M30Tomsl.
[IpocTeie U cOXHBIE
BElIECTBA.

CocraBicHHE KOHCIICKTA,
pelieHre 3aaad.

®ponranbHas 6ecena
0 TeMe, IPOBEpKa
WH/IMBHTY aJIbHBIX
pabot. Bxoanoe
TECTHUPOBAHUE.

CeHTs0pD

[Ipesentamus (MKT)

Tema 2.
IHepuoguueckuii
3akon u [1ICXD JI.H.
MenaesneeBa Ha
OCHOBE Y4YeHHS O
CTPOEHHH aToMa.
(2 yaca)
Crpoenue
ANEKTPOHHBIX
000110Y€K aTOMOB
XUMHYECKHX
3JIEMEHTOB.

PaboraB rpynnax.
CocraBieHune 3JIeKTPOHHBIX
(bopMya XUMHUYECKUX HJIEMEHTOB,

peUICHUC 3a1a4.

®ponTanbHas 6ecena
10 TeMe, MPOBEpKa
VHTUBHTy aJTBHBIX
pabor.

CeHTs0pb

BaneHTHOCTS.
BanentHsie
BO3MOKHOCTH U
pa3Mepsl aTOMOB
XUMHYECKUX
aJIeMEeHTOB. Penrenne
3ajad.

OTtBeTH Ha BOIIPOCHI. I/I3y‘-ICHI/Ie
U3MEHEHHS CBOMCTB XHM.
QJICMCHTOB B I'pyIIlax 1
nepuoaax. Pemienue 3agay.

IIpoBepounas paboTa.

CeHTs0pb

[Ipesentanus (UKT)
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Tema 3. CTpoenue

Cocrasiienue tadnunsl «Buasl

BellecTBA. . ®ponranbHas 6ecena

XUMHYECKOH CBS3MY,
(4 yaca) . 10 TEME, MPOBEPKA

(pOoHTaNBHBIH OIPOC CeHnts0pb
Bunbl 1 MexaHU3MBI WHIBUIYTBHBIX

COCTaBIJICHHE CXEM 00pa30BaHUs
oOpa3oBaHUs N N pabor.

. CBSI3€H, pelleHue 3aJaHUH.

XUMHYECKOHN CBSI3HU.
[IpocTpancTBenHoe

CocraBnenue cxem oOpazoBanus | @ponranbHas Oecena,
CTPOCHHE MOJIEKYJI .

CBsI3€i, OonpesiesieHne BUI0B IpoBepKa
HEOPraHWYECKHUX U Oxt1a0pb

CBSI3H, U3TOTOBJICHHE VHIMBUTy ATBHBIX
OpPraHHYECKUX

LIapOCTEPKHEBBIX MOJIEKYJI. pabor.
BELIECTB.

CocraBiieHue CpaBHUTEIbHON
Tunsr .

TaOJIUIIBI CBOKCTB
KPUCTAITTNYECKUX O®ponTankHas Oecena.

. KPUCTAJUIMYECKUX PEUIETOK, OxT1a0pn [Ipesentanus (UKT)

pEIIEeTOK U CBOWCTBA . Tecr.

paccMoTpeHHe Mojenei
BEIIECTB.

KPUCTAITTNYECKUX PELIETOK.
[Ipurorosnenue .

.| IIpuroroBnenue pacTBOpoB C OTuer o nmpakTUYeCKOu IIpakTnueckas padora
pacTBOPOB € 3aJJaHHOU . . OKTs6pb
g 3aJJaHHOM KOHIIEHTpalUE. pabore. Ne 1.

KOHIIEHTpAIAECH.
Tema 4. Xumnueckue
peakuuu. [IpocMOTp BUIEOOMBITOB.
94acoB CocraBneHue CXeMbl CamocrosiTenbHas
( ) OxT1a0pn [Ipesentanus (UKT)
CymHocTh «Knaccudukanuss XuMU4IecKux paborTa.
KJ1acCupuKaLus peakun.
XUMHYECKUX PEAKIUH.

CocraBneHne CXeMbl, U3yUeHNe JlaGopaTtopHast pabora:
OxucauTensHo- CBOWCTB IepMaHraHaTa Kajius B . B3aMMOJICHCTBHE

.. . Otuer o naboparopHoit
BOCCTaHOBUTEIIbHbBIE KHUCIIOH, HEUTpaIbHOU U 5 Hos6pb NepMaHraHara Kaius u
B abore.

peaxkuuu. eno4Hoi cpezae. Pabora ¢ P cynb(huTa HATPUS B

Ta6J'II/II_IaMI/I «OKHCIUTEIHLHO-

KHCJION, HEUTPAJILHOU U
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BOCCTAHOBUTEIIbHBIE PEAKIIVNY,
«MHOroo6pasue OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIHI.

HIEJIOYHOU cpelie.

CKOpOCTh XUMHUYECKUX
peakuuii. Bnusinue

CocraBiicHHE KOHCIICKTA, OTBETHI
Ha BOIMPOCHI, pEIICHHUE 33/1a4 Ha

10 pazIuYHBIX (HaKTOPOB [IpoBepounas pabora. | Hos6pb
orpezieNiecHue CKOPOCTH
Ha CKOPOCTb .
. XUMHUYECKUX PEaKIIHi.
XUMHUYECKOHN peakKItu.
XUMHUYECKOE o
Cocrasnenue ypaBHenuit OB
11 paBHoBecue. [Ipunnun . [IpoBepounas padora. | Hosiopb
peakuuii. Pemienue 3agay.
Jle Ularense.
DNeKTpOoIUTHYECKAst .
CocraBiieHre KOHCIIEKTa, TepMuHonoruueckuit
JUCCOLUAITHS. .
12 COCTaBJICHHE YPaBHEHHIA JTUKTAHT. Jexabpp [Ipesenramus (MKT)
CunbHble U crabbie .
JUCCOLUAIUH. O®ponTanpHas 6ecena.
ANEKTPOJIUTHI.
Ocy1ecTBiI€HHE PEAKIUM
Peakiiuu nonHoro MOHHOTO OOMEHa, kauecTBeHHbIE | OTYeT 0 J1abopaTopHO
13 JHexabpn JlaGopaTtopHast pabota
oOMeHa. peaKkIiu Ha OTNpeeIICHE pabore.
KaTHOHOB M aHHMOHOB.
I'mpponus o
[TpoBenenue ruapoiamsa Otuer o nabopaTopHOi
OpPraHUYECKUX U .
14 pacTBOPOB COJIEH, ONpEEIIEHUE pabore. HexaOpb JlaGoparopHas paboTa
HEOPTaHUYECKUX
. Cpeabl peaKIu. [IpoBepounas padora.
COeIMHEHUII.
Pemenue [IpoBenenue ruaponusa .
. OTueT o mpaKTHIECKOH IIpakTuuyeckas padora
15 AKCIEPUMEHTATBHBIX pacTBOPOB COJIEH, ONIPEIETICHUE 5 Jexabpn No 2
abore. °
3aad. Cpeabl peaKIui. P
XumMuveckue KonTtposbHas padora
16 O600menue matepuana mo teme. | KonrtponsHas paborta. | [lexaOpn P P
peakuum. Nel

17




Tema 5. MeTaJLibl.

(6 yacoB)
06 Pa6ora c IIC, oTBeThI Ha ®ponTankHas Oecena
mast
BOIIPOCHI, paboTa C pa3aTOYHBIM | 110 TeME, IPOBEpKa
17 XapaKTEePUCTHKA POCBL b P > POBEP Jlexabpn IMpesenrarust (MKT)
MaTepHalioM, COCTaBJICHUE WHIUBUAYTHHBIX
MeTauioB. O6mue
KOHCIICKTA. pabor.
CIIOCOOBI OTYYCHUS
METAaJUIOB.
W3ydeHne OCHOBHBIX XUMHUYECKUX
. CBOMCTB MeTaIIOB. OIBITHI .
XHUMUYECKUE CBOKCTBA . OTyeT 0 MpaKkTUYECKOU [MpakTHyeckas padora
18 B3aUMOJICHCTBUS C KHCIIOTaMH, Hexabpp
METaJIJIOB. pabore. Ne 3
OCHOBAHUSIMH, COJISIMH, C
KHCIIOPOAOM BO3yXa.
®dpoHnranbHas O6ecena
MeTasuibl TJIaBHBIX PaG 5
aboTa ¢ y4eOHHMKOM 10 TeMe, IPOBEPKa
19 noarpynn (A-rpymm) Y ’ > TPOBEP SuBapn [Ipesenramus (MKT)
COCTaBJICHHE KOHCIICKTA. VHIUBUTY ATbHBIX
[1CX05.
pabor.
CocraBiieHr€e KOHCIIEKTA.
Mertasibl TOOOYHBIX a6
abopaTopHBIE OIBITHI
20 noarpynn (b-rpymnm) P P [IpoBepounas pabora. | SIHBapn [Ipesentanus (UKT)
B3aMMOJICHCTBHE IIMHKA U JKeJe3a
[1CXD. .
C pacTBOpaMH KHUCJIOT U IIETOYEH.
O06o0uenne n ®poHTanbHas 6ecena
21 MOBTOPEHHE Pemenwue 3anay, pabota B mapax 0 TeMe, MPOBEpKa o
eBpalib
U3Yy4YEHHOT'O CMEHHOT'0 COCTaBa. WHIMBHUIYaJIbHBIX P
MaTepuana. pabor.
KonrtpoabHnas padora
22 Mertamibl. O600menue matepuana o teme. | KorarponpHas paborta. | DeBpanb P P

Ne2
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Tema 6. HemerasLibl.

(5 yacoB)
XuMuueckue JlaboparopHas paboTa:
93 3JIEMEHTHI — CocraBienue koncnekra. Oteersl | OTYeT 0 J1abopaTopHOH o JlemMoHcTpanuu ropeHus
eBpalb
Hemetawisl. CTpoeHue | Ha BOMPOCHL. Pemienue 3anay. pabore. P cepsl, pochopa, Maraus,
U CBOMCTBA MPOCTHIX JKelle3a B KHCIIOpOIe.
BELIECTB —
HEMETAJIJIOB.
®ponTanbHas Oecena
Pabora ¢ kaproukamu. Pabora c
. 10 TeMe, TIPOBEPKa
24 Oxcuipl HEMETaIIOB tabmunei «KucnoTHo-oCHOBHBIE > IPOBEP Mapr [Ipesentanus (UKT)
. VH/IMBUIYTbHBIX
CBOWCTBA OKCHIOBY.
pabor.
®ponTaneHas 6ecena
o5 Kucnoponcoaepxaiue | Pemenne reHeTH4eCKHX IEMOYEK | MO TEMe. M
. . apr
kuciotel (UKT). MpEBpaICHUH. TepMuHOTOTrHYECKUM P
JTUKTAHT.
OxucnuTeNnbHbIe CocraBieHrEe KOHCIIEKTA, OTBETHI
. . ®poHTanpHas Oecena,
26 CBOWCTBA a30THOU U Ha BOIIPOCHI, COCTABJICHHE Mapr
. . poBepoyHas padora.
CEPHOU KHUCJIOT. ypaBHenuit OBP.
Pemenue Omnpenenenne pa3IMUHbIX HOHOB C .
Ot4er 0 mpaKkTU4YECKOU IIpakTyeckas padora
27 HKCIEPUMEHTATBHBIX MIOMOIIBIO KaYeCTBEHHBIX Maprt
. paborte. Ne 4.
3ajau. PeaKIMid.
Tema 7.
I'eHeTHyeckas cBSI3b
HEOPraHUYecKuX U ®ponTanpHas 6ecena
Pabota c paznarounsim
OpPraHuYecKux 10 TeMeE, MPOBEPKa IIpakTnyeckas padora
28 MaTepHaJiOM, COCTaBIICHHUE Mapr
BellecTB. (4 4acoB) . WHJIUBUIYaTbHBIX Ne§
TabIuULI, peleHne 3aJaHni.
I'eneTnueckas cBs3b pabor.

HCOPTraHNYCCKUX
BCIICCTB.
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I'enetnueckas cBA3b

Pabota ¢ pa3znarouHsiM

XUMUYECKU I
29 OpPraHUYECKUX MaTEepUaIoOM, COCTABIECHUE Amnpenb
. SHaXxep.
BEIIECTB. TaOJIMII, PEeLICHUE 3a/1aHU. P P
®ponranbHas 6ecena
Pemenue 3a1a4 Ha BEIBOJ
. 0 TeMe, MPoBepKa
30 Pemenue 3anay. MOJICKYJISIPHON (hOPMYJIBI > IPOBEP Arnpenb [Ipesentanust (MKT)
WHIUBHUIYaJIbHbBIX
BElIECTBA.
pabor.
Pemenue 3amau, nemodex
Ob6o06menne N
TCHETHYECKO B3aMMOCBSI3U KonTpoabnas padora
31 W3Y4YEHHOI'O KonTponbnas padbora. | Anpenb
OpPTaHUYECKUX U HEOPTaHHMYECKUX Ne3
MaTepuara.
BEIIIECTB.
[IpakTukym.
(3uaca)
Pemenue .
I'enetnyeckas B3aMMOCBSI3b OT4er 0 MpaKTUYECKOM . IIpakTuyeckas padora
32 AKCIICPUMEHTAIIbHBIX B Maii
COCIMHEHUI KaIbLIUSA U ME/IH. paborte. Ne 6
3aja4 1o
HEOPraHUYECKON
XUMHUH.
Pemenue
33 HKCHEPUMEHTATBHBIX XUMHUECKUE CBOMCTBA OTueT o npakTHYECKOM Maii IIpakTHyeckas padora
ai
3a/1a4 1o KapOOHOBBIX KHCIIOT, aJIbAETHIOB. | padorTe. Ne7
OpPraHUYeCcKOM XMMHUHU.
®ponTanbHas 6ecena
HroroBoe 060611eHIE 0 TeMe, MPOBEpPKa
34 Hrorosoe 06061eHre MaTepuara.

MarepHania.

WHAWBUAYAJIbHBIX
pabor.
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Hpeamer

KoaunuectBo
YacoB 110
IJIAHY

BoinosiHeHne
YeTBepTh
1 2 3 4
Iaan/paxr | Ilnan/dpakr | Haan/daxr | Ilnan/pakr

OTcraBanue

IMpuyuna
OTCTABAHUSA

Komnencupyrwouue
MepONpUsITHSA
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6. PecypcHoe o0ecnieueHre MporpaMmbl
OcHoBHasi IuTeparypa:
YMK: Pynzuruc I'.E., @enpaman @.I'., Xumus. U3narensctBo [Ipoceeuienue.
JlutepaTypa Ajsl y4eHUKa:
Ouiukiaoneaus s aereit. Xumus. Mznarensckuii nentp «Asanrtay, 2000.
Jlureparypa AJisl y4uTesisi:

I'apa H.H. Xumus. [Iporpammel o01ieo0pazoBarenbHbIX yupexkaenuit. — M.: [IpocBemenue, 2010.

bpeiirep JI.M., baxxenosa A.E., Xumus 8-11 kiaccel. PazBepHyToe TeMaTHYECKOE MIJIAHUPOBAHUE T10

yueOHukam Pymsurtuca I'.E., ®enpnmana @.I°., Boarorpan, Yuutens, 2009.

Xomuenko N.I'. COopHUK 3a/1a4 U yHpaXHEHUH 110 XUMUHU.
HNuTepHeT-pecypcebl:

http://www.dutum.narod.ru/element/elem00.htm (Paccka3sl 00 31eMeHTax)

http://www.hemi.nsu.ru/ (OcHOBBI XUMHH. DIEKTPOHHBIA YUEOHUK)

http://www.himhelp.ru/ (IToiHbII KypC XHUMUN)

http://chemi.org.ru/ (YueOuuk XxumMun)

http://home.uic.tula.ru/~zanchem/ (3anumMarenpHass XuMust)

http://hemi.wallst.ru/ (Xumus. OOpa3oBaTeNbHbIIA CAWT I NIKOJLHUKOB)

http://chemistry.narod.ru/ (Mup xumun)

http://www.alhimikov.net/ (ITone3nas nHGoOpMaLMS 110 XUMHUHN)

http://www.alhimik.ru/ (AJIXUMUK)

. http://www.xumuk.ru/ (XuMuK.ru - caiiT o xumum)

. http://www.chemistry.ru (Xumust B OTKPBITOM KOJIIEIDKE)

. http://webelements.narod.ru (WebElements: oHTaiiH-ClIpaBOYHUK XUMHUYECKHX JIEMEHTOB)

. http://experiment.edu.ru (Komekius «EcTecTBeHHOHAYYHBIC SKCIIEPUMEHTBI: XUMUST )

. http://school-sector.relarn.ru/nsm/ (Xumust a7st BceX: WILTFOCTPHUPOBAHHBIC MaTEPHAIIbI IO OOLIEH,

OpPraHMYeCKO U HEOPTaHHMYECKON XHMUH)

http://schoolchemistry.by.ru (IlIkonbpHas Xumus)

www.ximicat.com/info.ru (OkucnuTeTbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH )
DJIeKTPOHHBbIE 00pa3oBaTe/bHbIE PeCypChl

https://yavklass.ru/
https://resh.edu.ru/

http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://do2.rcokoit.ru/
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http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://www.chemistry.ru/
http://webelements.narod.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://schoolchemistry.by.ru/
http://www.ximicat.com/info.ru
https://yavklass.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://do2.rcokoit.ru/
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