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1. ITosicHUTE/IbHASA 3ANIHCKA

OneKTUBHBIN yueOHbIN npeaMeT «TpyaHble BOIIPOCH XMMHUM» IIpeIHa3HaueH Juisd yvamumxcs 11
KJ1acca, U3y4yarolux XUMHUI0 Ha 6a30BoM ypoBHe. Pabodas nmporpamma 3J€KTUBHOTO Y4eOHOTO IpeaMeTa
ABJIAETCSA TPEAMETHO-OPUEHTUPOBAHHBIM JIONIOJIHEHMEM K CHUCTEMaTHUYECKOMY KypCcy XHMHH U
COCTaBJIEHA Ha OCHOBE CJIEIYIOIIMX HOPMaTUBHO-IIPABOBBIX IOKYMEHTOB:

1. denepanpHoro 3akoHa Poccuiickoit ®eneparuu ot 29.12.2012 Ne 273-®3 «O06 obOpazoBaHUH B
Poccuiickoit deneparuny;

2. denepanbHOr0 KOMIIOHEHTA rOCYAapCTBEHHBIX 00pa30BaTeNIbHBIX CTAHAAPTOB 00IIEero 0Opa3oBaHus,
YTBEPKJICHHBIX IpHKa3oM MuHucTepcTBa o0pazoBanus Poccuiickoit denepamuu o 05.03.2004 Ne
1089 «O6 yrBepxkaeHun (eneparbHOr0o KOMIIOHEHTAa TOCYIAapCTBEHHBIX 00pa30BaTEbHBIX
CTaHJapTOB HAYAIBHOTO OOIIETO, OCHOBHOT'O OOILEro M CpeHero (I0JTHOro) odmero 00pa3oBaHus»;

3. CaHUTapHO-3MHIEMHOJIOTUYECKIX TPEeOOBAaHUI K YCIOBHUSAM W opraHu3anuu oOydeHus B OY Ne
2.4.2821-10 ¢ u3MeHEHUIMHU;

4. Tlpuxa3za MunuctepcTBa obpazoBanus u Hayku Poccuiickoit @eneparuu ot 04.03.2010 Ne 03-413
«O MEeTOIMYECKUX PEKOMEHIALUAX 110 PeaTN3allii JIEKTUBHBIX KYPCOBY;

5. VYcraBa 'BOY cpeaneii mikonsl Ne 490 KpacnorBapaeiickoro paiiona Cankt-IlerepOypra,

6. OOpazoBatensHoil mporpammsl ['BOY cpenneit mikonst Ne 490 KpacnorBapzeiickoro paitona CaHKT-
[etepOypra na 2020-2021 y4eOHbIi TO;

7. Yueonoro miana I'BOY cpenneii mkoinbsr Ne 490 KpacnorBapuerickoro paiiona Cankrt-IletepOypra
Ha 2020-2021 yue6nsblii rox,

8. Kanennmapuoro yweOGHoro rpaduxa I'bOY cpenneii mkomsr Ne 490 KpachorBapaeiickoro paiiona
Cankr-IlerepOypra na 2020-2021 yueOHblii TOf;

9. TNonoxenune I'BOY cpenneit mxonsl Ne 490 KpacHorBapaeiickoro paiiona Cankt-IlerepOypra o6
9JIEKTUBHBIX YUE€OHBIX MpeIMeTax;

10. ITpuMepHOI1 MporpamMmBbl 0 XUMHUH U1 00111€00pa30BaTENIbHBIX YUPEIKICHHH;

11. ABtopckoii mporpammsl o xumuu st 10 - 11 kinaccoB 001meo0pa3oBaTeNbHBIX YUPEXKISHUH 1M0OA
penakuueit I'.E. Pynzutuca (aBtopst I.E. Pynsutuc, @.I'. ®enbaman);

12. Yyeonuka: Pymsutuca I'.E., ®enpamana @.I". Xumus (11 kimace, 6a30BbIid ypoBeHB). M31aTenbcTBO
«IIpocBemienuey;

13. Junaktuaeckmii matepuan 10-11 kracc. Xumus. Panenkuii A.M. U3narensctBo «IIpocBemenne.

[TporpaMMa >7I€KTUBHOTO Y4eOHOIO MpeAMEeTa HECeT eCTECTBEHHO-HAay4YHYIO HalpaBlIEHHOCTb,
OHa crnocoOCTByeT Oosee TIyOOKOMY M OCMBICIEHHOMY YCBOCHHMIO IPOTPaMMHOIO MaTepuaa,
BOCIIUTBIBAET TPYAONIOOME  ydaIlMXCsl, IeNeyCTPEMIIEHHOCTh, OTBETCTBEHHOCTb, YIOPCTBO H
HACTOMYMBOCTD B JOCTHKEHHUH LIEIH.

AKTYaJlbHOCTh IPOrPaMMBbI 3JIEKTUBHOTO y4eOHOTO MpeIMeTa 3aKJII0YaeTCsl B TOM, YTO yYalIuMCs
MIPEIOCTABIIAETCS BO3MOXKHOCTh TIOTOJIHUTH 3HAHUS, MPUOOPECTH M 3aKPENUTh HABBIKM PEIICHUS
TEOPETUYECKUX U PACUETHBIX 3a/1a4 10 Kypcy 00IIel 1 HEOPTraHUYECKON XUMUH.

3amaun — 3TO Takue 3a/laHus, B KOTOPBIX IPEIyCMaTpUBAEeTCs MPOAYKTHBHAS NEATEIbHOCTH
yJaluxcs, He3aBUCUMO OT (DOPMBI UX BBIMOJHEHUS (YCTHOW, MUCBMEHHOM MM SKCIEPUMEHTAIbHOM).
Xumuueckas yueOHas 3afaya — 3TO MOJEIb MPOOJIEMHON CHUTyalluH, pelIeHne KOTOopod TpeOyeT OT
y4aluxcs MBICIUTENbHBIX U MPAKTUYECKUX JASHCTBHI HA OCHOBE 3HAHHMH 3aKOHOB U TEOPUHU XUMHH.

YMeHue pemiate TEOpeTHUeCKHMe M MPAKTUYECKHE 3a/JadyM SBJSIETCS OJHMM M3 IIOKazaTesei
YPOBHS Pa3BUTHUSI XUMUYECKOTO MBIIIICHHUS YYaIIUXCsl, TIIYOHMHBI YCBOGHUSI UMH Y4eOHOT0 MaTepHaia.

3HaueHue penieHus 3a7a4d B IIKOJIBHOM Kypce XMMHH MePEOLIeHUTh TpYAHO. Perienue 3anay — 3to

MPEKPACHBII CIOCO0 OCYIIECTBICHUS MEXKIPEIMETHBIX CBS3CH, a TaKKe CBSI3W XUMHUYECKOW HAayKu C

*u3Hpto. [lpy pemenun 3amau pa3BUBaIOTCS KPYro3op, MaMsATh, pedb, MBIIUICHUE YYalllUXCs, a TaKXKe
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dbopMupyeTcss MUPOBO33PEHHUE B LIEJIOM; MPOUCXOJUT CO3HATEIILHOE YCBOEHHE U JIydlllee MOHUMaHUe

XUMHUYECKUX TEOpPUHM, 3aKOHOB W sBICHUU. PelleHue 3amad pa3sBUBAcT MHTEpPEC Y4allUMXCs K XUMHH,

AKTUBU3HUPYET HX JACATCIBbHOCTD, CHOCOGCTByeT TPyAOBOMY BOCIIMTAHUIO IMIKOJIBHUKOB W HX

MOJINTEXHUYECKOH MOATOTOBKE, BEIOOPY €CTECTBEHHO-HAYYHOTO MPOQHIIst 00ydeHHSI.

Pemenne 3aaad Tpe6yeT OT y4dJallluXxCsa YMCHHA JIOTUYCCKU paCCyKAaThb, IJIAHUPOBATH, ACJIAThb

KpaTKuC 3alrcCu, IMPOU3BOIAUTDH pacqéTm U OOOCHOBBIBATH HMX TCOPECTUUCCKHU. HpI/I 9TOM HE€ TOJIBKO

3aKPCILUIAIOTCA W pa3BHUBAIOTCA 3HAHUSA WM HABBIKK Y4YalllUXCH, IIOJTYYCHHBIC paHEC, HO U (bOpMI/Ip}IIOTCH

HOBBEIC.

N

N

9.

OcHOBHBIE 11eJIM )JIEKTUBHOI0 Y4eOHOI0 npeamera:
3aKpenuTh y:Kke UMEIOIINECS HABBIKY B PEIICHUU TEOPETUYCCKUX U MTPAKTHUSCKUX 3a7ad.
CdhopmupoBaTh yMEHUS B PEIICHIUH KaYeCTBEHHBIX U KOJIMYECTBCHHBIX 3a]1a4.
HayuuThs pemarh KOMOMHHUPOBAHHBIC 33/1a4, a TaKXKe JeNaTh KOJWYCCTBCHHBIH M KAa4eCTBEHHBIM
aHAJIN3 NP PEIICHUH SKCIIEPUMECHTAIBHBIX 3a7a4.
Paciputs npeacTaBieHne yqanmxcs 0 XUMHYECKOM IKCIIEPUMEHTE.
CnocoOcTBOBaTh POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS.
Oxkazarb nomoliis B BeiOOpe mpoduis aaapHeimero oopa3oBaHusl.

3agaum 31eKTHBHOI0 Y4eOHOI0 mpeamera:
dopMHUpOBATHL HHTEPEC K U3y4aEMOMY IIPEIMETY.
CnocobcTBOBaTh O0JIEE TITYOOKOMY M TIOJTHOMY YCBOGHHUIO, a TAKXKE 3aKPEIUICHUIO MaTepuaa.
Pa3BuBaTh CIIOKHYIO MBICIUTEIBHYIO JIEATEIBHOCTh, PAIIMOHAIBLHBIC CIIOCOOBI MBIIIUICHUS, a TAKXKE
YMEHHS CAMOCTOSTEIBHO MPUMEHSITH MPUOOPETCHHBIC 3HAHMS.
dopmupoBaTh TPyAONIO0OUE, LEICYCTPEMICHHOCTh, YIOPCTBO, HACTOMYMBOCTH B JOCTHKCHHU
MOCTABIIEHHOM 1IEJIH.

ITocJie u3ydyeHus1 JIEKTUBHOT0 Y4eOHOr0 MpeiMeTa yJyanuecs J0JIKHbI

3HaTh:
TpeboBanust oopmieHus 000 3a1a4n.
OcHoBHBIE CITOCOOBI PEIICHHS PACUCTHBIX 3a71ad.
@dopMynbl IS BBIYHCICHUS MACChl WM KOJMYECTBA BEIIECTBA, MACCOBOW JOJHM DJIEMEHTa B
BelIeCTBE (KOMIIOHEHTA B CMECH).
KosgecTBeHHBIC XapaKTEPUCTHKU PACTBOPOB.
XUMHUYEeCKHE CBOKWCTBA KIIACCOB HEOPTAaHMUECKUX M OPTaHUYECKUX COeTMHEHUH.

Ymern:
OdopMsaTh 3aa4u COTIIACHO TPEOOBAHUSIM.
Pemath pacueTHbie 3a/1a4M pa3HBIMH CIIOCOOAMHU.
BBIYHCIAT, IO XMMHYECKHM YPaBHCHHSM MAacCy W KOJHMYECTBO BEIIECTBAa IO M3BECTHOM Macce
OJTHOTO W3 TIPOJTYKTOB PEaKIIHH.
[Tpon3BOIUTE pacyeThl MO TEPMOXHUMHUECKUM YPAaBHECHUSM.
BBIYmcIisaTE MacCOBBIE JIOJIM U MacChl BEIIECTBA B pacTBOPE.
OmnpenensiTh MaccoByl0 M OOBEMHYIO JOJH BBIXOAA MPOAYKTA MO CPABHEHUIO C TEOPETHUYECKU
BO3MOYKHBIM.
Haxomuts Mosnekynsipayto Gpopmyiy BelecTBa, HaXOSAIIET0Cs B Ta3000pa3HOM COCTOSIHUU.
BoeruncnsaTe Macchl MPOAYKTa PEaklUU MO0 M3BECTHOM Macce MCXOJHOTO BEIECTBA, COIECPIKAIIETO
MIPUMECH.
Pemath koMOMHUPOBAaHHBIE 3a/1a4H.

10. [lenath KOMMYECTBEHHBINH U KaYECTBEHHBIN aHAIU3 MIPH PEIICHUH SKCIIEPUMEHTAIbHBIX 3a/1a4.



Oxkonuanue 2019-2020 y4yeOHOro TOAa TPOXOAWIO B OCOOBIX YCIOBUAX JTUCTAHITMOHHOTO
oOyueHus1, 9YTO OOYCIIOBIMBACT M HEKOTOPHIE U3MEHEHUS B IUIAHUPOBAHUU U PaCTpPECIICHUH y4eOHOTro
matepuana B 2020-2021 yuebnom rony. Ha 3acemanum MO yuaureneil eCTECTBEHHO-HAYYHOTO IHKIA OT
05.06.2020r (mporoxon Ne7) ObUIO pelIeHO BKIIOYUTH M3Y4eHHBbIE TeMbl B pa3zaen «lloBropenue» B 1
yerBepTu 2020-2021 yyebHoro roza.

2. Cojaep:xxaHue TeM Y4eOHOro Kypca
11 xnace
34 g/ron (1 y/HEeaento)

[Tporpamma mpesyraraercst st paboThl IO HOBBIM yueOHHKaM xumuu aBTopoB I .E. Pym3utuca u
O.I'. denpamana, npomenmmum 3kcneptusy PAH u PAO u Bowenmum B PenepanbHblil IEpeUeHb
y4eOHHMKOB, PEKOMEHJOBAaHHBIX MUHHUCTEPCTBOM 00pa3oBaHusi W Hayku P® K HCIOIB30BaHHUIO B
o0Opa3oBaTensHOM mporecce B 001eoopazoBaTenbHbIX yupexaeHusx Ha 2020 — 2021 yueOHbIi T,

Pacnipenenenue 4acoB o pazaenamM mporpaMMel pu 1-M yace B HEACIIO:

No Tema pazgena KonnuectBo yacoB

11 knacc

OCHOBHBIE TTOHSITHUS U 3aKOHBI XUMUH

Crpoenue atoMa u nepuoanyeckuii 3akoH .M. Menneneesa

XuUMHYecKas CBSI3b

XuUMHYecKas CBSI3b TCOpI/IH BHGKTPOHHTHHCCKOﬁ Jucconruanuu.

TepMOI[I/IHaMI/IKa XUMHUYCCKUX ITPOLECCCOB

XuMuueckas KUHETUKA

OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC pcakuuu

O N OO BWIN-
N BRI IDNOIDN A O

BrrunciaeHus mo XUMHYECKUM YpaBHCHUAM

Coaepsxkanue nmporpaMmbl

Tema 1. OcHOBHbIEC NOHATHS M 3aKOHbI XUMMH (54)

3aKOH TOCTOSIHCTBA COCTaBa BEIIECTBA. XUMHYECKHE (QopMysbl. PacyeTsl mo XUMHUYECKUM
¢dbopMylaM OTHOLIEHHMS MacC D3JIEMEHTOB B BEIIECTBE M MAacCOBBIX J0Je€H 31eMeHTOB. BriBoa
MOJIEKYJISIPHOM (pOpMyJIbl BELIECTBA MO 3a/laHHOMY OTHOIIEHHMIO MacC 3J€MEHTOB, II0 MAaCCOBBIM JOJISIM
AJIEMEHTOB B HEM. 3aKOH COXPAaHEHHUs MAacChl BELIECTB NPU XUMHUECKHUX PEAKLUMSIX. XUMHUECKUE
ypaBHeHHs. OObeMHBIE OTHOLICHUS ra30B MPH XUMHUYECKUX PEeaKIHsIX. 3aKoH ABOrajapo, CIeICTBUS U3
Hero. MouspHblii 00beM ra3zoB. OTHOcHUTeNbHas IJIOTHOCTh Tas3oB. IIpocteiimme pacueTsl 1o
¢usnyeckuM QGopmyliaM M XUMHUYECKUM YypaBHEHUSM. OObeIMHEHHBIH Ta30BbIi 3aKOH. YpaBHEHHE
MenneneeBa-Knanelipona. Bpruncienue MonspHOM Macchl BelecTBa. PacdeTsl MO XUMHYECKUM
YpaBHEHUSIM: BBIYHMCIICHUE MAcChl WM 00beMa MPOAYKTa PEeaKIMU, €CIIM UCXOJAHOE BEIIECTBO COINEPIKUT
MIPUMECH WM B3ATO B U30BITKE. BRIUNCIIEHNS IO XUMUYECKUM YPABHEHMSIM C UCIIOJIb30BAHUEM TOHSATHUS
«MPAKTUYECKUI BBIXOJI IPOAYKTA PEAKIIHI.

Tema 2. CTtpoenne atoma u nepuogudeckuii 3axon .M. MenaesieeBa (44)

OcHOBHBIE CBelEHUS O CTpoeHMHM aToMa. KBaHTOBBIe uMcia. AToMHbIe opOutanu. IlpuHimn
HauMmeHblied sHeprud. IlpaBumno Kneukosckoro. Ilpunnun Ilaymu. CocraBiieHue 3JEKTPOHHBIX U
aNeKTpoHHO-Tpaduyeckux Qopmyn S-, p-, d-, f- sIeMEHTOB MEepPHOTUYECKON CHCTEMBI XUMHUYECKHX
anemeHToB [[.M. Menneneesa. BaieHTHbIE BO3MOKHOCTH aTOMOB XMMUYECKHUX 3JIEMEHTOB. HopmanbHOe
1 BO30Y)KJIEHHOE COCTOSIHHUE aToMa XMMHYECKOro siemeHTa. [lepuoanueckuil 3akoH U IepUoOAHYECKast
cuctema xumudeckux sneMeHtoB [[.M. Menaeneesa. [lepuopl U rpymnmnbl B CBETE 3JIEKTPOHHON TEOPHUH.



3aKOHOMEPHOCTH U3MEHEHUSI XMMUYECKHUX CBOMCTB DJIEMEHTOB M UX COCAVHECHHUN B IIEPUOJAX U TNIABHBIX
MOATPYIIAX NEPUOANIECKON CHCTEMBI.

Tema 3. Xumnueckasi CBA3b (24)

XuMuyeckasi cBA3b. THIBI XUMHUYECKHUX CBSI3€i: KOBAJEHTHAsI (HETIOJISIpHAS U MOJIIpHAs), HOHHA,
MeTaJuIM4ecKast. ONEeKTPOOTPULIATENBHOCTh XMMUYECKUX 3JEMEHTOB. 3apsibl HOHOB, CTEHEHU
OKHUCJICHUSI XMMHUYECKHX JJIEMEHTOB B COCIMHEHUAX. BemiecTsa MOJEKYJISIPHOTO UM HEMOJIEKYIISIPHOTO
CTPOCHMSI. 3aBUCUMOCTb CBOMCTB BEILIECTB OT CTPOCHUS UX KPUCTAININYECKON PEILETKH.

Tema 4. PacTBopbI (64)

PactBopsl. PacTBOpHTEND, paCTBOPEHHOE BelecTBO. MaccoBast 101 paCTBOPEHHOI'O BEILECTBA B
pactBope. OObeMHas 707l PAaCTBOPEHHOTO BelIeCTBA. PemieHue 3amay C HMCIOJIB30BAaHHEM IMOHATHH
MaccoBas J10Js PacTBOPEHHOI'O BELIECTBA B pacTBope. Teopus 3IEKTPOIMTHUYECKON AMCCOLUALIMM.
Peaknum wmonHoro oOmena. CocraBieHHWE WOHHBIX YpaBHEHUH peaknwid. [uaponms. YpaBHEHHS
THJIPOJIA3A PA3INYHBIX BEIIECTB B MOJICKYJISIPHON U MOHHOW (hopmax.

Tema 5. TepMoauHaAMUKA XUMUYECKUX MPOLEccoB(24)

OcCHOBHBIE NTOHATUS XUMUYECKON TEPMOJUHAMUKU: BHYTPEHHSSI DHEPIHsl, SHTAIBIIUA U TEINIOBOU
spdext peaknuu. CraHpaptHele ycnoBus. Peakuumm 3K30TepMHYECKME U SHAOTEPMHUYECKHUE.
Tepmoxumuueckue  ypaBHeHusa. (CocTaBieHHME TEPMOXMMMUYECKHMX  ypaBHeHuH. Pacuersl 1o
TEPMOXUMHUYECKUM YPABHEHUSM.

Tema 6. XumMnueckass KMHeTUKA (44)

Ckopocth xuMuyeckol peakuuu. daxkTopbl, BIMAIOLIME HAa CKOPOCTh XMMHUYECKOW PpEaKIMU:
IIPpUPOJa pEearupyrolux BEIIECTB, KOHLEHTPALMs pEearupyrouiux BELIECTB, [aBICHUE, BEJIMYMHA
IUIOUIA/IA TIOBEPXHOCTH CONPUKOCHOBEHMS PEarupyrolux BEUIECTB, TEMIIEPATypa, KaTaIu3aToOphl. 3aKOH
neiicrByromux Macc. KoHctaHTta ckopocTH. PacdeTsl ¢ NpUMEHEHMEM 3aKOHA JEHCTBYIOIIMX Macc.
ITpaBuno Bant-T'odda. Temneparyphuslii ko3¢ ¢uirent. Pemenne 3amauy ¢ MCMOIb30BaHUEM IpaBUIIa
Bant-T'odda. Karanuzatops! u kartanus. @epmentsl. Marn6uropsl. Katanutuueckue sl

OObparumble peakuuu. Xumuueckoe paBHoBecue. [Ipunuun Jle-Illarense. YcnaoBus cMenienus
XUMHYECKOT0 paBHOBecus. Pemenns 3agad Ha ocHoBe npuHiuna Jle-Illarense.

Tema 7. OxkucANTENbHO-BOCCTAHOBUTEIbHBIE peakun (44)

Crenenp  okucineHus. Ilpomecchl  okucineHuss W BoccTaHoBieHUsA.  OKuCATENBHO-
BOCCTaHOBHUTENbHbIE peakinu. CocTaBieHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MO METOLY
3JIEKTPOHHOrO OanaHca. DnekTposin3. COoCcTaBleHHE YpaBHEHHMH 3JEKTpOJM3a PACIUIaBOB U PACTBOPOB
BEILECTB.

Tema 8. «BbIunc/IeHUsI 10 XMMHYECKHM YPaBHEeHUSAM» (74)

Omnpenenenue coctaBa obpaszyromieiics conu. OnpeneneHrne MacCOBON J0JIM BbIX0/1a TIPOYKTOB PEaKIIUU
B MHOTOCTaJUITHBIX Ipoleccax. PacyeTsl Mo u3MeHEeHHI0 Macchl (3aaun Ha MmiIacTUHKH). OnpeneneHue
COCTaBa CMECH, MOJyYEHHOU ITPH HEMOJIHOM Pa3JI0KEHUH HCXOJAHOIO BEIIECTBA.

3. Tpeb6oBanusi k ypoBHI0 noaroroBku (11kjacc, 6a30BbIii ypOBEHbD)
IIpeomemno-ungopmayuonnas cocmasnarowas 06pa308aHHOCMU:

3Hamp
—  GaicHellwiue XuMuuecKue HOHAMUA. BEIECTBO, XUMUYECKHUH JJIEMEHT, aTOM, MOJEKYyIa,
OTHOCHUTENIbHBIE aTOMHAasi W MOJICKYJSpHAs MacChl, MOH, aJUIOTPOIUS, WU30TOIbI, XUMUYECKas
CBSI3b, JJIEKTPOOTPULIATEIILHOCTh, BAJIEHTHOCTb, CTENEHb OKHUCIICHHS, MOJIb, MOJIIpHAas Macca,
MOJIApHBIA 00bEM, BEIIECTBA MOJIEKYJISIPHOIO W HEMOJIEKYJISIPHOTO CTPOCHHUS, PacTBOPHI,
ANEKTPOJIUT U HEIIEKTPOJIUT, JIEKTPOIMTHUECKAs] TUCCOLUAINS, OKUCIUTEIh U BOCCTAHOBUTEID,



OKHUCJICHHE U BOCCTAHOBJICHHE, TEIUIOBOM 3(QeKkT peakuuu, CKOPOCTh XUMHUYECKON peakluHu,
KaTaJn3, XMMHYECKOE PaBHOBECHE, YIJIEPOJHBINA CKeleT, (yHKIHMOHAIbHAS TPYIIa, W30Mepus,
TOMOJIOT U

— OCHO6HblE 3AKOHbl Xumuu: COXpaHCHHA MaCChl BEIIECTB, IIOCTOAHCTBA COCTAaBa, HepI/IO,I[I/I‘{eCKI/Iﬁ

3aKOH;

— OCHOG6HbBlIE meopuu xumuu: XHUMHYECKOH CBiA3H, SHCKTpOHHTquCKOﬁ aucconyan, CTPOCHUA

OpPraHu4€CKUux COGI[PIHCHPIﬁ;

—  eayicHelluue eeuiecmea u mamepuaivl: OCHOBHBIC MCTAJJIBI M CILIaBbl; CEPHasi, COJIAHAA,

a30THas W YKCYCHas KHCIIOTHI, INEJI0YM, aMMHaK, MHUHEpajIbHbIC yT0OpeHHUs, METaH, 3THJICH,
aneTusieH, OCH30J, 3TaHOJ, JKHMPBI, MbLJa, TJIOKO3a, caxapos3a, Kpaxmal, KieTdaTka, OeNKH,
HMCKYCCTBCHHBIC U CHHTETUYECKHE BOJIOKHA, KAYYyKH, TJIACTMACCHI.
HesmenbHocmuo-KOMMYHUKAMUBHASL COCMABIAIOUIAs 00PA308AHHOCHIL:

ymemb:

Hn

Ha3bl6amp N3YYCHHBIEC BELIECTBA 110 "TPUBUAIBHON" MU MEKIYHAPOJHOW HOMEHKIATYPE;
npouU3600ums: PacyeThl 10 XUMUYECKUM (OpMyJIaM, pacCUMTHIBATh OTHOIIEHUE MACC U MAacCOBBIE
JI0JIM 3JIEMEHTOB B BEILIECTBE, BHIBOJUTH MOJIEKYJIAPHYIO (JOPMYITy BELIECTBA [0 MACCOBBIM JOJISIM
3JIEMEHTOB
6bINONIHAMb. PACUETHI 110 XUMHUYECKUM YPAaBHEHHSM, PAaCCUUTHIBATH MAcCChl, 00BEMBI PEarcHTOB H
IIPOAYKTOB PEaKLIMHU.
6bIYUCAAMb: TI0 XUMHUYECKHUM YpPaBHEHHSM, €CIIM HCXOJHOE BEIIECTBO B3STO B HM30BITKE HIIH
COJIEPKUT IPUMECH, a TAKIKE C yUETOM BbIX0J1a IIPOJYKTA PEAKLIMU OT TEOPETUYECKHA BO3MOKHOIO.
6bINONIHAMbG XVMHWYECKUN DSKCIEPUMEHT [0 PACIO3HABAHUIO BAKHEWIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEUIECTB;
npo6oOums CaMOCTOSTENIbHBIA MOUCK XUMMUYECKOW HH(OPMALMM C MCIOJIB30BAaHMEM Ppa3IHMUHBIX
HCTOYHUKOB (HAY4YHO-TIONYJSPHBIX M3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU JUIsl 00pabOTKH U Mepeaayu XUMUYECKON HHPOpMAIK U
ee MpeACTaBIEHUS B Pa3JINYHBIX opMax.

Llennocmuo-opuenmayuonnas cocmasnawas 00pa308aHHOCHU:

ucnojib3zoeamas npuoﬁpemennbte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ OesAmenbHOCHU U HOBCEOHEBHOIL

HCUHU 0N

00BSICHEHUS] XUMHUECKUX SIBJICHUH, MPOUCXOIAIINX B MPUPOJIE, OBITY U Ha TPOU3BOJICTBE;
OTIpeIeJICHUs] BO3MOXXHOCTH TIPOTEKAaHUS XWMHUYECKUX TPEBPANICHUN B Pa3IMYHBIX YCIOBHSX M
OIICHKH UX IOCJIECTBHIA;

HKOJIOTHYECKU TPAMOTHOT'O TOBE/ICHUS B OKpYKarolei cpere;

OLIEHKHU BJIMSHUS XMMHUYECKOTO 3arpsi3HEHUs OKpY KaroIlel cpesibl Ha OpraHu3M 4elloBeKa U JIpyrue
KHUBBIC OPTaHU3MBI;

0e30MmacHOro  OOpalieHusi C TOpPIOYUMH M TOKCHYHBIMH  BEIIECTBAMH, JIaDOpaTOPHBIM
000pynOBaHUEM;

MIPUTOTOBIICHHSI PACTBOPOB 33/IaHHON KOHIIEHTPAIMH B OBITY M HA TIPOU3BOICTBE;

KPUTHYECKONH OIIEHKH JOCTOBEPHOCTH XHWMHYECKOM HWH(POpPMALMHU, MOCTYyMAlomend M3 pa3HbIX
HCTOYHHKOB.

4. OueHka J0CTHKEHUS MJIAHUPYEMBbIX Pe3yJIbTaTOB OCBOEHHS Y4eOHO NMPorpaMmMbl
PGSYJIBTaTLI 06yquH;1 XUMHUU JOJKHBI COOTBETCTBOBATH 06H_[I/IM 3aladyaM IM[peaMCcTa ¢

TpeOOBAHUAM K €r0 YCBOCHHUIO.



Pe3ynbrarhl oOyueHUs OLEHUBAIOTCS MO MATHOAUIbHOM cucteme. Ilpu oleHKe y4MTHIBAIOTCS

CJIEYIOIME KaYECTBEHHbBIE TI0KA3aTEIN OTBETOB:

1. rnyGunHa (COOTBETCTBHE M3YUYEHHBIM TEOPETHUECKUM 000OIEHUIM);

2. OCO3HAaHHOCTH (COOTBETCTBHE TpEOyeMbIM B NPOrpaMMe YMEHHUSM NPUMEHSTH IOITY4EHHYIO
uHpOpMaIIHIO);

3. moJIHOTa (COOTBETCTBHE 0OBEMY ITPOrpaMMbl M HHPOPMAIIHH YICOHHKA).

[Tpu orieHKe YYUTHIBAIOTCS YUCIIO M XapaKTep OMIUOOK (CYIECTBEHHbIEC WM HECYIIECTBEHHBIE).

CymiecTBeHHbIE OIIMOKM CBSA3aHbl C HEJOCTATOYHOM TINIyOMHOM W OCO3HAHHOCTBIO OTBETa
(Hampumep, y4YEHUK HENpPaBWIBHO YKa3all OCHOBHBIE NPHU3HAKW IOHSTUN, SIBJICHUM, XapaKTepHbIE
CBOWCTBAa BEUIECTB, HEMPABHIBHO CPOPMYIUPOBAT 33aKOH, MPAaBMJIO M T.I. WM YYCHHK HE CMOT
OPUMEHUTh TEOPETHUYECKHE 3HAaHUSA Ui OOBSCHEHHWS M TPEICKa3aHUs SBJICHUH, YCTaHOBIICHUS
MIPUYMHHO-CJICICTBEHHBIX CBSI3€H, CPaBHEHUS M KJIaCCU(DUKALIMU SIBICHUH U T. 11.).

HecymecTBenHble OmmMOKN ONpeeNstOTCs HEMOJHOTONW OTBETa (HampuMep, yIylieHue Hu3 BHIa
KaKoro-mubo HexapakTepHoro QakTa IMpH OMNHMCAHWU BEIIECTBa, Mpolecca). K HUM MOXHO OTHECTH
OTOBOPKH, OTHCKH, JIOMYIIEHHbIE 10 HEBHUMATENFHOCTH (HapuMep, Ha /iBa U OoJiee ypaBHEHHSI peakiuit
B [TOJIHOM MOHHOM BH/I€ IONYIIEHa OJHa OIHUOKA B 0003HAYCHHUH 3apsa HOHA).

Pe3ynbrarhl 00yueHus: MpOBEPSIOTCS B IMPOLIECCE YCTHBIX M MUCHMEHHBIX OTBETOB YyYalllUXCH,
B pE3y/lbTaTe HCCIEIOBATENBCKOH M TPOEKTHOW MIEATENbHOCTH, a TaKKe IMPH BBHIIOJHEHUH HMH
XHUMHUYECKOTO SKCIIEPHMEHTA.

Ouenka «S5» - OTBET NOJIHBIM W IIPaBUJIBHBIM HAa OCHOBAHWM M3YYEHHBIX TEOPUH; MaTepHuall
U3JIOKEH B OIpPENEICHHOW JIOTMYECKOM TIIOCIIE0BATEIbHOCTH, JIMTEPATYPHBIM SI3BIKOM; OTBET
CaMOCTOSITENTbHBIM.

Ounenka «4» - OTBET MOJHBIA M NpPaBUJIbHBI HAa OCHOBAaHUM H3YYEHHBIX TEOPH; MaTepual
U3JIOKEH B OINPEAEICHHOM JIOTMYECKOW MOCIeNOBAaTENbHOCTH, MPU 3TOM JOMYILIEHbI JBE-TPU
HECYIIIECTBEHHbIE OINOKH, UCIIPABICHHBIE [0 TPEOOBAHUIO YUUTEIS.

Ouenka «3» - OTBET MOJIHBIA, HO NpPU 3TOM JOMNYyIIEHa CYIIECTBEHHas OLIMOKa WJIW OTBET
HEIIOJIHEIN, HeCBS3HBIMN.

Ounenka «2» - mpu OTBETe OOHAPY)KEHO HETOHMMAaHUE YJYaIIUMCS OCHOBHOTO COJepIKaHUS
y4eOHOTO Marepuana WIH JONYIICHBl CYIIECTBEHHbIE OIIMOKH, KOTOpPHIE y4Yalluicsi HE MOXKET
WCTIPAaBUTh NPU HABOJSAIIMX BOIPOCAX YUUTEIIS.

Ouenka «1» - OTCYyTCTBHE OTBETA.

OneHka IKCcepUMeHTATbHbIX YMEHU

OreHka cTaBUTCS HAa OCHOBAaHMH HAOIOACHNUS 32 YUalIMMCs U MTUCbMEHHOI'0 OTYeTa 3a padory.

Ouenka «5» - paboTa BBIIIOJTHEHA MOJIHOCTHIO U NMPaBUIIBHO, C/IeNIaHbl TPaBUIbHbIC HAOIIOACHUS

Y BBIBOJIBI; DKCTIEPUMEHT TPOBEACH I0 IUIAHYy C YYeTOM TEXHHKH O€30MacHOCTH W TPaBHI PaOOTHI
C BEIIEeCTBAMH M 000PYJOBaHUEM; TIPOSIBIICHBI OPTraHU3aIMOHHO-TPY/IOBBIE yMEHUS (IO AEePKUBAIOTCS
qrcToTa pabodero Mecra W MOPSIOK Ha CTOJIE, SKOHOMHO HUCIIOJIB3YIOTCSl PEAKTUBBI).

Ounenka «4» - pabota BBHINOJNHEHA NPAaBUIBHO, CJHIENAaHBl TPaBWIbHBIE HAONIOJACHUS W
BBIBOJIbI, HO TPH 3TOM HKCHEPUMEHT IPOBEJACH HE IOJHOCTHIO WM JOIYIICHBl HECYIIECTBEHHbIE
omnOku B paboTe C BellecTBaMH U 000PYJOBAHUEM.

Ounenka «3» - paboTa BBHIMOJIHEHA TNPABUILHO HE MEHEE YeM HAIMOJIOBUHY WJIHM JOIYIIEeHA
CYyIIECTBEHHas OIIMOKa B XOJ€ OKCIEPUMEHTa, B OO0bACHEHHMHM, B odopmieHHH palboThl, B
COOIONICHUHM TIPaBUJI TEXHHWKW OE30MAaCHOCTH TMpu paboTe C BelmecTBaMH W 00OpYAOBaHHUEM,
KOTOpasi MCIPABIISCTCS MO TPEOOBAHHIO YUUTEIS.

Ouenka «2» - gomymeHsl a8e (M 0Oosee) CyIIeCTBEHHBIE ONIMOKM B XOJ€ OSKCIEPUMEHTa, B
0o0BbsCHEHNH, B 0opOopMIICHHMU palbOThI, B COOJIIOJICHUH TMPAaBWJI TEXHHKH OE30MacHOCTH NpuU padboTe ¢
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BEIIECTBAMM M 00OpYAOBaHHEM, KOTOpbIE Y4YalMiCsd HE MOXET HCIPAaBUTh Ja)xe M0 TPeOOBaHMIO
YUUTEIISL.
Onenka «1» - paboTa He BBINOJIHEHA, Y YYaIIErocsl OTCYTCTBYIOT 3KCIIEPUMEHTAIbHbIE YMEHUS.
OuneHka yMeHMI peliaTh JKCIIePUMEHTAJIbHbBIE 32/1a4H
Ounenka «5» - miaH pemeHus COCTABICH MPaBHIBHO; IPABHJIBHO OCYIIECTBIECH M0OJI00p

XUMHUYECKHUX PEAKTUBOB U 000PYI0BAHUS; IaHO TIOJIHOE OOBSICHEHHUE U C/ICTTaHbl BHIBOJIBI.

Ouenka «4» - IUIaH peUIEHUS COCTaBJICH MPAaBWIBHO, IPABUJIBHO OCYIIECTBICH I10J00D
XUMUYECKUX PEAKTUBOB W OOOPYJIOBaHUS, IPH STOM JOMYIICHO HE Oojiee JBYX HECYIIECTBEHHBIX
OIIMOOK B 00BICHEHUH U BHIBOJAX.

Ouenka «3» - IJIaH pEUICHUs COCTaBJICH MPABWIBHO; IMPABUIBHO OCYIIECTBIEH 10A00p
XUMHYECKUX PEaKTHUBOB W O0OpYyIOBaHUS, HO JOMyIIEHAa CYIIECTBEHHAs OMMOKA B OOBSICHEHUU U
BBIBOJIAX.

Ouenka «2» - nonymeHsl aBe (M 0Oojee) CYIIECTBEHHBIE OIIMOKKM B TIUIAHE PEIICHHS, B
noadope XMMUYECKHX PEaKTHUBOB U 000PYAOBaHUA, B 00BSICHEHUH U BHIBOJIAX.

Ouenka «1» - 3aj1aua He penieHa.

OueHKka YMeHHH peliaTh pacueTHbIe 3a1a4n

Onenka «5» - B IJIOTUYECKOM pACCYyKICHUM U PEIICHWH HET OIIMOOK, 3aJaya pelieHa
palMoOHAIBHBIM CIIOCOOOM.

OuneHka «4» - B JIOTHYECKOM PACCYXKICHHUM M PEIICHUM HET CYIICCTBCHHBIX OIMMOOK, HO
3a/la4a pelieHa HeparmoOHAILHBIM CIIOCOOOM MJIH JIOMYIICHO He 0oJiee ABYX HECYIICCTBEHHBIX OIIMOOK.

Onenka «3» - B JIOTHYECKOM pACCYKICHHHM HET CYIIECTBEHHBIX OIIMOOK, HO JOITyIIeHa
CYIIECTBEHHAsI OIIMOKA B MaTeMaTHYECKHUX pacyeTax.

OuneHka «2» - UMEIOTCS CYIIIECTBEHHBIE OITMOKH B IOTHYECKOM PACCYX JACHUH U PEIICHUU.

Ouenka «1» - 3a1a4a He pelleHa.

OneHka NMCbMEHHBIX KOHTPOJbHBIX padoT

Ouenka «5» - OTBET MOJIHBIN U MTPABUIIbHBIN, BO3MOKHA HECYIIIECTBEHHAs OLTHOKA.

Ouenka «4» - OTBET HEMOJIHBIN HITH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIMIMOOK.

Onenka «3» - paboTa BBINOJIHEHA HE MEHEE YeM HallOJIOBHHY, JOIMYyIIEHAa OJHA CYIIECTBEHHAs
omuOKa U IBe-TPU HECYIIECTBEHHBIE.

Ounenka «2» - paboTa BBIIOJHEHA MEHEE YEeM HAMOJOBUHY WIIM COJCPKHT HECKOJIBKO
CYIIECTBEHHBIX OIIUOOK.

Ounenka «1» - paboTa He BBIIIOJIHEHA.

[Ipy olEeHKE BBHIMOJIHEHUS TMHCbMEHHOM KOHTPOJIBbHOM paboThl HEOOXOIUMO YUYHUTHIBAThH
TpeGoBaHuUs eMHOTO OphorpadhuIecKoro pexuma.

OneHka 3a HWTOTOBYIO KOHTPOJBHYIO pabOTy KOPPEKTHPYET MPEIIIeCTBYIONINE OIEHKH 3a
94eTBEPTh, HOIYTOHE, TOI.



5. KanenaapHo-TemaTH4ecKoe IIAHUPOBAHUeE 0 3JIeKTHBHOMY y4eOHOMY NpeIMeTY € onpeaeieHneM OCHOBHbIX BUT0B

aesiteqibHOCTH oOyuyarommxces (11 kiacc, 0a30Bblii YpOBEHb)

Ne [aTa npoBeaeHus
Tema ypoka OcHOBHBbIE BH/BI 1eAITEIbHOCTH ®opMbI KOHTPOJISA Ipumeuanue
YpOKa no mjiany | pakruyecku
Tema Nel.
Kanacenpukanus u
HOMEHKJIATypa Pazpabotka anroputma penieHus
yp P . ®ponranbHas b6ecena
HEOPraHUYeCKuX U 3aj]1a4, Ha BBIBOJ MOJICKYJIIPHOM
110 U3YYEHHOMY
OpraHU4YecKHuX (b opMyIIBI BEIEecTBa Mo
MaTepHuaiy, IpoBepka
1(1) BellecTB. (74acoB) 3aJJaHHOMY OTHOIIICHUIO MacC CeHTs0pb
VHIUBUIYaJIbHBIX
[ToBTOpeHwue. JJIEMEHTOB B BEIIECTBE, 110 5
a0oT.
Knaccudukanus MaCCOBBIM JOJISIM JIEMEHTOB B P
HEOPTraHUYECKUX HEM.
BEIIECTB 110 COCTaBY U
10 CBOMCTBaM.
Pazpabotka anropurma penieHus
3aJa4, 10 XUMHYECKUM
ypaBHCHHSIM: BbIUUCIIeHHE Macchl | DpoHTanbHas Oecena
IToBTOpeHwue. w1 00beMa IPOAYKTa PeaKiuH, 10 U3YYEHHOMY
ITpocTble BemecTna: €CITM UCXOJTHOE BEILIECTBO MartepHaiy, IpoBepka
2(2) P PHALY, TIPOBED CeHts0pb [Mpesenranus (MKT).
METaJuIbl U COJIEP’KUT IPUMECH WJIM B3SITO B WHIUBUIYaJIbHBIX
HEMETaJUThI. M30BITKE, a TAKXKE 3a/1a4 C pabor.
Annorpornusi. WCTIOJIH30BAHUEM TTOHSTHUS
«IIPAKTHYECKUI BBIXOJI POIYKTA
peaxIumy.
IToBTOpeHwue. Pa6ota B rpymnmnax, peuienue ®poHTanbHas b6ecena
CrnoxHble 3aja4 1o pu3n4eckuM popMysiaM | 10 U3yYEHHOMY
HEOpPraHNYecKue Y XUMHUYECKUM YPaBHEHUSIM C MaTepHuainy, IpoBepka
3(3) P P . pHaily, TIpoBep CeHTA0pE
BemiecTBa. buHapHble | UCIIONB30BAaHMEM MOHSATHIA: WHIBUIYaIbHBIX
COCIMHEHMUSI. «MOJISIPHAST Maccay, «MOJISIPHBIN pabor.
Bomoponnsie 00beM, «ancio ABOTapoy. [TpoBepounas padora.
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COEIUHEHHUS
DJIEMEHTOB TIaBHBIX

HOJTPYII.
[ToBTOpEHME. Pa3pabotka anroputrma pemenusi | @ponranpHas Oecena
[Tonstue 3a/a4 1o Gu3n4eckuM GopMyiaM | 1Mo U3y4CHHOMY
THJIPOKCHUJIOB. Y XUMUYECKUM YPaBHEHUSIM C MaTepHuaiy, IpoBepKa
4(4) P P . puaity, nposep Centsa6pn
OCHOBHBIE, KUCIIOTHBIC | HUCIIOJIB30BAHUEM TTOHSITHIA: WH/IMBUTyaTbHBIX
u amdoTepHbIe «MOJISIPHAST Maccay, «MOJISIPHBIN pabor.
THIIPOKCHUJIBI. 00BEM, «IHCI0 ABOTAIPOY.
IToBTOpEHUE.
®ponranbHas 6ecena
Knaccudukanus Pabora B rpymnmax, penienne
110 U3Y4YEHHOMY
OpTaHUYECKUX 3a7a4 1o (U3NIECKUM (PopMyIIaMm
MaTepHuaiy, IpoBepKa
BemiecTB. O0mme Y XUMUYECKUM YPaBHEHUSM C
5(5) . VH]JIMBU1yaJIbHBIX OxT1a0pn [IpesenTanus (UKT).
MOJICKYJISIPHBIC UCITIOJIb30BAHUEM TTOHSITH:
. pa6ort. [IpoBepouHas
(bOopMyJIbl H3yYCHHBIX | «MOJISIpHASI Maccay, «MOJISPHBIHI 5
abora.
KJIACCOB OPTaHUYECKUX | 00BEM, «UUCIO ABOTaIPO». P
BCIIICCTB.
Howmenxknarypa
HIOITAK:
3aMECTUTENbHAST U ®poHTanpHas Oecena
OTBeThI Ha BONPOCHI, paboTa C
paauKaibHO- 10 U3YYEHHOMY
pa3gaToOuHbIM MaTepHUajIoM,
6(6) (GyHKIMOHATBHAS. Matepuainy, npopepka | OKTI0pb IIpezenrtanus (UKT).
COCTaBJIEHHE CXEMBI,
TpuBunanbHbIe WH/IMBUyaTbHBIX
3JIEKTPOHHBIX (hopMyI.
Ha3BaHMUs pabor.
OpraHUYEecKuX
BEIIIECTB.
Pabota B mapax cMeHHOTO
O®ponTanbHas 6ecena
0606 COCTaBa, COCTaBJIICHUE
oOrmieHne 0 N3YYEHHOM
7(7) 3JEKTPOHHBIX U 3JIEKTPOHHO- i Y OxT1a0pn [Ipesentanus (UKT).

MaTrepurajia 1o TeMe

rpaduyeckux dhopmyn s-, p-, d-, f-
AIIEMEHTOB TIEPHOANIECKOM

Marepuainy,
poBepoYHas padboTa.
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CHCTEMBI XUMHYECKHUX DJIIEMEHTOB
.. Menneneena.

Tema Ne2 (5 yacos)
CaoiicTBa n
MoJiy4eHue OCHOBHBIX

Pabora ¢ paznaTouyHbiM
MaTepUaioM, COCTAaBJICHUE

@ponranbHas 6ecena

KJIACCOB .
TaOJUIIBI, XapaKTEePU3YIOICH 110 U3YYCHHOMY
HEOPraHHYeCKuX .
8(1) CBOMCTBA OKCHJIOB U MaTtepuainy, nposepka | HosOpb
BelecTB
. THJIPOKCHUJIOB, I0KA3aTeIbCTBO VHIUBUIYaJIbHBIX
CBoiicTBa OCHOBHBIX,
aM(}OTEPHOCTH THIAPOKCHIA pabor.
KHUCJIOTHBIX U
QTFOMUHUS.
aM(pOTEPHBIX OKCHJIOB
Y TUAPOKCHIIOB.
Comu: knaccudukanus, | Pabora ¢ pa3garodHbm ®ponTankHas Oecena
CIIOCOOBI OTYYCHUS MaTepHaJIOM, COCTaBIICHHUE 110 U3YYCHHOMY
9(2) CPEHUX COJICH, TaOJUIIBI, XapaKTEPU3YIOIICH marepuaiy, nposepka | HosiOpb
CBOWCTBA CPEITHUX CBOWCTBA U CIIOCOOBI MOJYYCHUSI | WHAMBHIYATbHBIX
CoJIeH. CoJIeH. pabor.
[TonydyeHue KUCIBIX U
. Pabora B rpymmax cMEHHOTO
OCHOBHBIX COJIEH. . ®ponTanbHas 6ecena
COCTaBa, peLICHUE 3a/IaHAN Ha [IpezenTanus (UKT).
10 Crioco0Osr 0 U3Y4YEHHOMY
TEHETHYECKYIO CBS3bh MEXKIY Hosi6ps
(3) NpeBpaIICHHS Marepuaiy.
KJIacCaMU HEOPTaHUYECKHX
Pa3IMYHBIX THIIOB IIpoBepounas paboTa.
. BEIIECTB.
coJjiel ApyT B Jpyra.
HccnenoBanne XMMHUYECKUX
I'enermueckas CBA3b .
CBOWCTB HEOPTaHUYECKHIX
11 MEXy Ki1accamu Otyet mo [MpakTHyeckasi padora
BEIIECTB, MMOJIyYeHHUE . JexaOpb
4) HEOPTraHNYECKUX MPAaKTHYECKOH padoTe. Nel.
pPacTBOPUMBIX M HEPACTBOPHMBIX
BEIIIECTB. .
OCHOBAHUH.
O060061eHre MaTepuana 1o Teme, .
12 KonTtpoabnas pa6ora . YcTHBIN onpoc. Konrtpoabnas padora
peleHue 3aJaHuii Ha JexaOpb
5) 1o TemMe. [IpoBepounas padora. Nel.

TCHCTUYCCKYIO CBA3b MCIKIY
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KJIaCCaMH HEOPTaHUYECKUX
BEILIECTB.

Tema Ne3 I'maposn3
(3 yaca)

PaGora ¢ TeopeTnueckum
MarepurajoM, OTBCTHI Ha BOIIPOCHI,

®ponranbHas b6ecena
10 U3y4YEHHOMY

13 COCTaBJICHHE KOHCIIEKTa
’ MaTepuainy, nposepka | Jlexabpn [Ipezentanus (UKT).
1) 3aKpeIUICHUE H3YYEHHOTO
I'unponu3 GuHApHBIX WHJUBUYAIbHBIX
. Marepuana, peleHue TECTOBBIX
COEIMHEHUM. . pabor.
3a/IaHMi 110 TEME.
OTBeTHI Ha BOMIPOCHI, paboTa ¢
. IIpoBepka
I'unponus coneit. pa3gaTOYHbIM MaTEPUAJIOM, JlaGoparopHas pabora:
14 N WHJIMBUTyaIbHbBIX
B3aumnoe ycunenue CocraBiieHre ypaBHEHUN Jexabpb olpezesieHue THAPOIn3a
) paboT, oT4eT 10 g
THIPOJIN3A. TUIPOJIN3a, PELIEHHE TECTOBBIX . COJIEH.
. naboparopHoii padore.
3aJlaHuM 10 TEME.
15 I'upponms IToBTOpEHME OCHOBHBIX BOIPOCOB | Y CTHBIN OIIPOC.
3) OPraHUYECKUX 10 TEME, BBIIIOJTHEHUE TECTOBBIX TepMUHOTOTUYECKHI SuBapb
BELIECTB. 3aJlaHul, pelIeHre 3a1au. JTUKTaHT.
Tema Neq
Oxuciaure/IbHO-
BOCCTAHOBMTeEJ/IbHbIE
€aKIuu B
P . Pabora ¢ paznaTouHbIM ®ponTanbHas 6ecena
HEOPraHu4ecKoi u
. MarepuaioM, COCTaBJIECHUE 110 U3Y4YEHHOMY
16 OpPraHn4ecKou q
aNropuTMa OINpeAeNICHHs CTEIEH! | MaTepuaiy, IpoBepKa HBaphb
1) xumun. (44aca) P P DUy, TPOBep P
OKHUCJIEHUS B COEAMHEHUSIX, WHJUBUTYAJIbHBIX
CreneHu OKUCIEHUS
pellIeHne 3aa4 Ha TIOBTOPEHHUE. pabor.
3JIEMEHTOB B
HEOPraHUYECKHUX U
OpPraHUYECKUX
BElIECTBAX.
17 Tunuynsie Omnpenenenue crenenu okucienust | GpoHTanbHBINA onpoc,
@) OKHCIIUTENH U B OPraHUYeCKuX U IIpOBEpKa SuBapp [Ipezenrtamus (UKT).
BOCCTAaHOBUTEIH. HEOPraHUYEeCKHX BEIEeCTBAX, WH]JIMBUYaIbHBIX
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Knaccudukamnms
OKHUCJIUTENHHO-
BOCCTAHOBUTCIBbHBIX
peaKuuid.

COCTaBJICHHE JJICKTPOHHBIX
OaJlaHCOB, ONpeIeTICHNE
OKHCJIUTEINEH U BOCCTAHOBUTEIIEH.

pabor.

MeTO,I[ QJICKTPOHHOI'O

Pabora ¢ paznaTouHbiM
MaTepUaioM, COCTABICHHUE

®dpoHTanpHas Oecena

18 OamtaHca B ANEKTPOHHBIX OaIaHCOB, 0 U3yYECHHOMY
3) OKHUCIIUTEIBHO- ONPECIICHUE OKUCIIUTENICH 1 Marepuaiy, npoBepka | SHBapb [Tpesentanms (MKT).
BOCCTaHOBUTEIbHBIX BOCCTaHOBUTENIEH ypaBHEHUH, WHIUBUIYaJIbHBIX
peaKIusX. peleHue 3a71a4 C BEIYUCICHUEM pabor.
TEIIOBOTO P PeKTa PeaKIIHH.
OKHCIUTENBHO-
OrnpenenieHne CTENEeHU OKUCIICHUS
BOCCTAHOBUTEIIbHBIC
19 B OpraHMYECKHUX BEIIECTBAX, Ortuer o IIpakTuyeckas padora
peakuuu B . ®deBpaib
4) . paccTaHOBKa KO3 (UIIMEHTOB paKTUYECKOU padore. Ne2.
HEOpPraHUYECKOM U
. METOJIOM 3JIEKTPOHHOT0 OanaHca.
OpPraHUYECKON XUMUHU.
Tema NeS
DJIeKTPOJIN3, Pabota ¢ Teopernueckum
®ponranbHas 6ecena
JIeKTPOXMMHYECKHE | MaTepUaoM, OTBETHI HA BOIIPOCHI,
0 U3YYEHHOMY
20 CIOCOOBI MOJIyYeHUs] | COCTaBJICHUE KOHCIIEKTa,
Marepuaiy, nposepka | deppanb
1) HEOPraHUu4YecKux 3aKperieHNe N3y4eHHOT O
. WHIUBHUIYaIbHBIX
BelleCTB MaTepHaia, peleHue 3aJaHui o 5
aboT.
DNeKTpOon3, KaTOAHbIE | TEME. P
U aHOJHBIE MPOLIECCHI.
Pabota ¢ paznarounsiM ®poHTanpHas Oecena
MaTepHalioM, 3aKpeTyieHHe 0 N3Y4EHHOM
21 DIIEKTPOIIN3 PACTBOPOB P > S2KP ye Y
. M3Y4EHHOTO MaTepHania, MaTepuainy, nposepka | deBpanb
2 Y pacIyIaBOB COJIEH. .
COCTaBIJICHUE YpaBHEHHH WHIMBUTYaTbHBIX
3JIEKTPOJIM3a B PacTBOpax cojiei. | paboT.
22 DNEKTPOXUMHUYECKHE Pabota ¢ pa3naTo4HbIM ®dpoHranbHas 6ecena o
eBpab
3) CIOCOOBI OTYYEHHUS MaTepHalioM, COCTaBJICHUE 10 U3Y4YEHHOMY P
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HEOPTaHUYECKHUX
BEILIECTB.

TaOIUIIBI, pEIICHUE 3a]1a4 Ha
AEKTPOJIH3.

Marepuay, IpoBepka
WHIMBUTYaTbHBIX
pabor.

Pazpabotka anroputma peuieHus

®ponranbHas b6ecena
10 U3y4YEHHOMY

JlaboparopHnas paboTa:
CpaBHEHUE JNCHUCTBUSA

23 Pemenue 3ama4 mo 3aja4, pelieHue 3a/1a4 B mapax
marepuaiy, mposepka | Mapr nepMaHraHara Kajius B
4) TeME. CMEHHOT'0 COCTaBa, aHAJIN3
VHIUBUIYaIbHBIX pa3IM4YHbBIX cpeaax
peleHMs.
pabor. peaKIuu.
Tema Ne6
Ocobennoctu
3J1eKTPOHHOI0 Pabota ¢ pa3naTouHbIM
JlabopaTtopHast pabora:
CTPOeHHSI H MaTepHuajioM, cocTaBiieHHe cxeMbl | dpoHTanbHas Gecena .
. CpaBHEHHE JACUCTBUS
24 XHMHYECKHX CBOMCTB | 3JICKTPOHHOTO CTPOCHHS 110 U3YICHHOMY
Mapr nepMaHraHara Kajius B
(1) OpraHHYecKuX yIJIEBOJIOPOIOB, OTBETHI HA marepuainy,
. Pa3JIMYHBIX Cpeaax
BelIeCTB BOIPOCHI, PELICHUE 3aJaHUI IO npoBepoyHas padora.
CaAKITUH.
DJIEKTPOHHOE TeMe. P
CTpoeHHUE
YIII€BOAOPOIOB.
[ToBTOpEHNE XMMUYECKUX
. CBOMCTB MPEACIIbHBIX U ®poHTanpHas Oecena
XHUMUYECKUE CBOMCTBA
HenpeAeIbHbIX YIIIEBOI0POI0B 10 U3YYECHHOM
25 HpeebHBIX U P 4 P . i J
pellieHre IernoYeK TeHeTUYEeCKo | MaTtepuaiy, npoBepka | Maprt
(2 HETpeIeTbHBIX
B3aMMOCBSI3H, IOBTOPEHUE VHIUBUIYaIbHBIX
YTJIEBOI0PO/IOB. .
Ha3BaHHUM MMPOU3BOIHBIX pabor.
YTJIEBOI0PO/IOB.
Pabota ¢ paznarounsiM
DNEeKTPOHHOE MaTepHaJiOM, COCTaBIICHHE CXEMBI
O®ponTanbHas 6ecena
26 CTPOCHHE AIIEKTPOHHOTO CTPOCHUS
110 U3yYEHHOMY Mapr
3) KHUCJIOPOACOAEPKAIINX | KUCIOPOJICOASPKAIUX BEIIECTB,
MaTepuany.
BEIIECTB OTBETHI Ha BOMPOCHI, PEIICHUE praty

3aJaHUU 110 TEME.
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XUMHYECKHAE CBOMCTBA

[ToBTOpEHNE XMMUYECKUX
CBOWCTB KHCJIOPOACOACPKAIINX

®poHTansHas Oecena,

27 poBepKa [Ipesenrarnus
KHCJIOPOACOACPKAIINX | BEIIECTB, PELICHUE IIETIOYEK Anpenb
4) . WHAWBUYaTbHBIX (MKT).
BEIIECTB. TeHETHUYECKOM B3aMMOCBSI3H, 5
. aboT.
MOBTOPEHUE HAa3BaHUH. P
®dpoHTanpHas Oecena
. OTBeTHI Ha BOMIPOCHI, paboTa ¢
XuMHYecKue CBOMCTBa 0 U3yYECHHOMY
28 pa3aaToOYHbIM MaTEpUaAJIOM, [Tpesenranus
KHCIIOPOICOACPIKAIINX MaTepuay. Armpenb
(5) pellicHIe 3a1a4 B TPYIIIax, aHaIK3 . (UKT).
BELIECTB. Tepmunonoruueckuit
pelIeHuS.
JTUKTAHT.
OTBeThI Ha BOIIPOCHI, paboTa C ®ponranbHas Oecena,
I'enernueckas cBs3b
29 pa3iaTOYHBIM MaTEpPUAIIOM, poBEpKa
MEXIY . Arnpenb
(6) pelICHUE 3aJaHuil B TpyIIIIax, VHTUBHTyaJIbHBIX
YTIIEBOJIOPOIAMHU.
aHaJIu3 pelICHHUS. paboT.
O®ponTaneHas 6ecena
B3aumocss3s MexIy OTBeTHI Ha BOMPOCHI, paboTa ¢
0 U3YYCHHOMY
30 yII€BOJIOPOIaMHU U pa3aaTOYHBIM MaTEPUATIOM, [Ipe3enTanus
. MmaTepuaiy, npoBepka | Ampenb
(7) KHCJIOPOCOACPIKAIINUM | PEIICHUE 3aJaHHi B TPYIINax, (UKT).
WHIMBUTyJIbHBIX
Y BEILIECTBAMH. aHaJN3 peIICHusI.
pabor.
®poHTanpHas Oecena
Pemenue Pazpa0otka anroputma pemieHus | 1o U3y4eHHOMY
31 KOMOHWHHUPOBaHHBIX 3a/ay, pelleHue 3a7a4 B Tpynmnax, | Marepuany, nposepka | Mai
3ajau. aHaJIN3 peIIeHus. WHIUBUIYaJIbHBIX
pabor.
®poHTanpHas Oecena
Pemenue Pabota B mapax cMeHHOTO
0 U3Y4YEHHOMY .
32 KOMOMHHPOBaHHBIX COCTaBa, peUICHHE Mait
MaTepuany,
3a/1a4. KOMOMHHPOBAaHHBIX 3a1a4.
IpoBepoYHas padboTa.
Hrorosas Hrorosas
33 NUarHOCTUYECKas Maii AHATHOCTHYECKAS
pa0ora. pabora.
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34

Ananuz
JTUarHOCTHYECKOU
paboThL.

O0o0aroiee 3aHATHE

0 Kypcy.

Pemenue 3agay.

®ponTankHas Oecena,
MpOBEpKa
WHAUBUAYAJIbHBIX

pabor.

Maiu
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Ipeamer

KoanuecTtBo
YacoB M0
IJIaHy

BoinoJsinenue
YerBepTh
1 2 3 4
IInan/pakr | Ilaan/dakr | Ilaan/dakr | Ilnan/daxt

OTcraBanue

IIpuunna
OTCTABAHUSA

Komnencupyommue
MeponpusiTUs
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6. PecypcHoe obecneueHue MporpaMmbl
OcHoBHasi IuTeparypa:

Vyeonuk Pynsurtuc I'.E., ®enpaman @.I'. Xumus. U3narensctBo «lIpocBenienue»
Hunaxtuueckuit matepuan 10-11 kinacc. Xumus. Paneuxuit A.M. UznatensctBo «IIpocBemnienue»
JlutepaTtypa il y4eHHKA:

DHuMKIoneaus ais aerei. Xumus. M3parensckuil neHTp «Asantay, 2000r.
JlutepaTypa Ajsl yduTeJIst:
bpetirep JI.M., baxxenoBa A.E. Temarnueckoe mianupoBanue. Xumus 8-11 kimaccel mo yuyeOHUKaM
Pymzutuca I'.E., ®enbamana @.I'. Boarorpaa: Yuutens, 2009r.
I'apa H.H. Xumus. Ypoku B 11 knacce. M.: IIpocsenienue, 2009r.
Bonosuk B.b., Kpyrenkas E.J[. Opranuueckass xumus. YnpaxHeHus u 3agaun C-110: wusn.
Kapnaxosa, 2008r.
I'apa H.H. Xumus. Ypoku B 10 xnacce. M.: [Ipocsewienue, 2009r.
Pynzuruc I'.E., ®enpaman @.I". «Xumus 10». M.: [Ipocsenienue, 2009r.
Xomuenko N.I'. Coopuuk 3a7a4 u ynpaxknenuit no xumun M.: «HoBas BonHay, 2010r.
HNuTepHeT-pecypcebl:
http://www.dutum.narod.ru/element/elem00.htm (Pacckasbl 00 3aemMeHTax)
http://www.hemi.nsu.ru/ (OcHOBBI XUMUH. DIEKTPOHHBIN YUEOHUK)
http://www.himhelp.ru/ (ITonHbBI KYPC XMMHUHN)
http://chemi.org.ru/ (YueOHUK XuMHH)
http://home.uic.tula.ru/~zanchem/ (3aaumarensHas xumus)
http://hemi.wallst.ru/ (Xumus. O6pa3oBaTeNbHbIIA CAWT I NIKOJLHUKOB)
http://chemistry.narod.ru/ (Mup xumrin)
http://www.alhimikov.net/ (ITosie3nast nHGOPMALHS [10 XUMHUH)
http://www.alhimik.ru/ (AJIXMMUK)

. http://www.xumuk.ru/ (XuMuK.ru - caiitT 0 XumMun)
. http://www.chemistry.ru (Xumust 8 OTKpBITOM KOJIJIEIKE)
. http://webelements.narod.ru (WebElements: oHnaiiH-clipaBOYHUK XUMHUYECKHX JIEMEHTOB)

. http://experiment.edu.ru (Komnekmus «EcTecTBeHHOHAYYHBIC SKCIICPUMEHTBI): XUMHS)

. http://school-sector.relarn.ru/nsm/ (Xumust 11t Bcex: HIUTIOCTPHUPOBAHHBIC MaTEPUAIIBI TIO OOIICH,

OpPTraHUYeCKON U HEOPTaHHMUYECKOW XUMUH )
http://schoolchemistry.by.ru (IlIkonbpHas XuMHs)
www.ximicat.com/info.ru (OxucIuTeTsHO-BOCCTAHOBUTEIILHBIC PEAKIINH )

DJIEKTPOHHBIE 00pa3oBaTe/bHbIC PeCypChl
https://yavklass.ru/
https://resh.edu.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
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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

