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HOACHUTEJIBHAA 3AIINCKA

Pabouas mnporpamMma cocTaBieHa Ha OCHOBE HPOrpaMMbl Y4eOHOIO
(anmekTuBHOrO) Kypca: «HayuHble OCHOBBI XuUMHH» s 00pa30oBaTEIbHBIX
OpraHu3alui, pealu3yluX MPOrpaMMbl CpeaHero odimiero obpazoBanus 11
KJiacc, yreepxkaeHHoro npukazom MO CO Ne01-26/4814 ot 10.07.2017 r.

OnekTuBHbIM Kypc «HayuHble OCHOBBI XUMHHM» CO3JaH B IEIAX
obecrieueHUsT MNPUHIMIIA BapUATUBHOCTM W y4eTa  HMHAUBUIYATbHBIX
MOTpeOHOCTEM O0YUYarOIIMXCSl M MPU3BAH PEaTu30BaTh CIEAYIOMYI0 (DYHKIUIO:
pacuIupuTh, yrayOWTh, JIONOJMHUTH HW3YYCHHE XUMHH, BXOJAIICH B
npeaMeTHY0 0051acTh « EcTecTBEeHHbBIE HAYKMY.

OneKkTuBHBIN Kypc «HaydHble OCHOBBI XUMUMY» SIBJISIETCS 0053aTEIHLHBIM
JUIT  U3Y4YEHUs BCEMU OOydYarolIMMHUCS Ha YpPOBHE CpPEAHEro O0OIIero
oOpa3oBaHus, BBIOpABIIUMH TpPeAMET «XUMHUS» KaK o00s3aTeabHbId B
COOTBETCTBHH C MPOPUIIEM.

IIporpamma 35€KTUBHOrO Kypca «HayuHble OCHOBBI XMMHUU» Ha YPOBHE
cpenHero oOuiero oopasoBanus pazpaboraHa Ha ocHOBe DenepanbHOrO 3aKOHA
or 29.12.2012 Ne 273-®3 «0O06 o6OpazoBannu B Poccuiickoii ®Deneparuny,
TpeOboBaHUN K pe3yabTaTaM oOCBOeHUS (eaepanbHOl  00pa3oBaTeIbHOMN
nporpaMMmbl cpeaHero obmero oopaszoanus (POIT COO), npencraBieHHBIX B
®denepadbHOM TOCYAAPCTBEHHOM 00pa30BaTEeIbHOM CTaHIAPTE CPEIIHEro
oO1mrero oopazoBanus, ¢ yuétom KoHuenuu npenoaaBaHus yueOHOTo mpeaMera
«Xumus» B o0pa3oBaTeNbHBIX Oprausamnusx Poccuiickoit dexaeparum,
peanu3yrorX OCHOBHbIE 00pa30BaTebHbIE TPOrPAMMBI.

[Iporpamma 351€eKTUBHOTO Kypca 00ecrieUrBaeT:

- YIOBJIETBOPEHUE HHANBUAYATIBHBIX 3aMPOCOB O0YYAIOIINXCS;

- 001meo0pa3oBaTeNbHYI0, OOIICKYIBTYPHYIO COCTABISIONIYI0 TPH IOJIYYECHUH
CpeaHero oO0Iero oOpa3oBaHus;

- pa3BUTHE JMYHOCTH OOYYAIOIIMXCSA, WX T[IO3HABATEIBHBIX HHTEPECOB,
MHTEJUICKTYaIbHON U IIEHHOCTHO-CMBICIIOBOM C(hepHI;

- pa3BUTHE HABBIKOB CAMOOOPAa30BaHMS U CAMOIIPOEKTUPOBAHMS;

- yriIyOJIeHHe, pacllupeHHe W CHCTEMAaTH3allMi0 3HAHWW B BBHIOpAHHOW 00JacTH
Hay4YHOT'0 3HAHUS WJIU BUJA E€ATEIIbHOCTH;

- COBEpIICHCTBOBAHHWE HMEIOMIETOCS U MNPUOOpPETEHHE HOBOTO  OMBITA
MO3HABATENIFHON  JEATEIBHOCTH,  MNPO(ECCHOHATBLHOTO  CaMOOTPEICICHUS
00yJaromuxcs.

OcHOBHbBIE 1eJN U3YYEHHS AJIEKTUBHOTO Kypca: CUCTEMHOE U OCO3HAaHHOE
OCBOCHUE XMMHUUYECKUX 3HAHUI, OBJIaJICHUE METOJAaMU MO3HAHUS U UCCIEIOBaHUS
XUMUYECKUX BEIIECTB, MNPUMEHEHUs] TMOJYyYEHHBIX 3HAHUW MJid TOHUMAaHUs
OKPY’KaIOLIEro MUpA.

3anaum:

- (GopMUpOBaHUE HAYYHOTO MHPOBO33PEHUS, XHUMHUYECKOTO MBIIUICHHUS IS
MMOHUMAHMS POJIM XMMUHU B O3HAHUU MPUPOJIBI U €€ 3aKOHOB;

- CO3/IaHUE€ YCIOBHUM MJIsI CaMOCTOSITEILHOTO TOJIYYEHHUs, NepepadOTKu U
MIPUMEHEHUS] XUMUYECKUX 3HAHU;



- pa3BUTHE MOTHBAIIMM OOYYAIOMUXCS K MPOJODKCHHIO €CTECTBEHHO-HAYYHOTO
oOpa3oBaHusi;
- (hopmMupoOBaHHE XUMUUYECKOH, IKOJIOTHICCKOU KYIbTYpPhl 00 yJarOIIHXCS.

OBIIAA XAPAKTEPUCTHUKA
OJIEKTUBHOI'O KYPCA

ConeprxaHue 3JEKTUBHOTO Kypca «HaydHble OCHOBBI XUMHMY TTPEACTABICHO
KPpYIHBIMHA ~pa3fejlaMd, HauyWHas C OpPraHWYECKOW XUMHUW U 3aKaHYUBas
CUCTEMaTH3alliell 3HAHUW IO TEOPETUYCCKUM OCHOBaM OOIICH M OpraHUYECKOM
XMMHHU Ha OCHOBE BEIYIIMX 3aKOHOB W TEOPUHM XWMHUUYECKOW Haykw. Pazmensl
M3YYarOTCS B ONPEACIICHHON MOCIEA0BATeILHOCTH, YTO TTO3BOJISIET ChOPMUPOBATH
y 00yYaroIUXCs METOCTHYIO CUCTEMY XUMHUYECKUX 3HAHUH.

[TporpamMMHBIi MaTepHal OTpakaeT BCE COBPEMEHHBIC 3aIIPOCHl 00IIEeCTBa K
XHMHYECKOMY O0pa30oBaHUI0 — TPHUMCHCHHE HJCH pa3BHBAIOIICTO OOYUYCHHS
XMMHH, CO3JaHUEC YCIOBHH JUII MEXKIPEIMETHON WHTETPAllH, HMCIOIb30BaHHUS
BO3MOXXHOCTEH TMpeaMeTa I COIHAIM3allid W WHAWUBUAYAJbHOTO Pa3BUTHS
00y4Jaromuxcs.

[Iporpamma mpeaycMaTpuBacT OOECIEYCHUE YIIIYOJICHHOW ITOATOTOBKHU
oOydarommxcs 1o XuMmuH. IIporpamma mpemiaraet Oojiee TIyOOKOE H3YYCHHE
BEIYIIMX HJEH M TEOpUHU XUMHUUYeckor Haykd. C MOMOIIBI CPaBHUTEIBHOTO
0000meHnss oO0Imel W OpraHMYeCKO XUMHU PACKPBIBAIOTCS OCOOCHHOCTH
CTPOCHHMS XUMHUUYECKUX BEIIECTB, (POpMHUpYETCSs TIOHATHE O B3aMMOCBSI3U
OpraHUYeCKMX ¥  HEOPraHWMYEeCKUX COCAUHEHUM, XUMHYECKHUX PEaKIHi,
UCIIOJIb30BaHUS €JIMHBIX METOJOB TIIOJYYCHHS M HCCICIOBAHHUS XWMHUYECKUX
BemecTB. I[IporpaMma 1mo3BoJIsieT co3AaTh XUMHUUYECKYIO KapTHUHY OKPY>KaroIIero
MHpa, BKIIOYAOIYI0 KOMIIOHEHTHI )KUBOW U HEKUBOU ITPUPO/IBI.

Conepxanue MporpaMMbl pa3pabOTaHO B COOTBETCTBHUU C TPEOOBaHUSIMU
COBPEMEHHOW JHUJIAKTUKH U BO3PACTHOM IICHUXOJIOTMH W HAIPaBJIECHO HA PEIICHUE
3a71a9 000OIIEHHUS] TEOPETHYECKUX OCHOB OOINEH, HEOpraHWYeCKOW XUMHUU U
OpraHMYeCcKOW XUMHUHU C OMOpOM Ha ¢yHIAAMEHTAIbHBIE TMOHATHS, 3aKOHBI U
Teopuu. Benymiyro posib B pacKpbITHE COACPIKAHUS MPUHAIJICKUT AIEKTPOHHOMN
TEOpUH, TEPUOJAMYECKOMY 3aKOHY M CHCTEME JJIEMEHTOB, TEOPHH XUMHYECKOTO
CTPOEHUS BEIECTB.

[Iporpamma snekTUBHOTO Kypca «HaydHbie OCHOBBI XUMHUMY TPEICTaBICHA
CJIEIYIOIIMMU COJIEPKATEIHHBIMUA KOMITOHEHTAMU
BemectBo;

XUMHYECKas peaKIys;

KowMrnekcHbie COeTMHEHNS U KPUCTAJUIOTHAPATHI;
Knaccudukarus BeiecTB U X CBONCTBA;

CrutaBel M1 HHTEPMETAJLIN/IBI;

MHoroo6pa3ue opraHM4eCKUX BEIIECTB;

[To3HaHue ¥ TPUMEHEHHUE BEIIECTB U XUMHYCCKUX PEAKITHA.



MECTO B YUYEBHOM IIJTAHE

Ha ypoBHe cpegnero oOiero oOpa3zoBaHusi 37€KTUBHBIN Kypc «HayuHbie
OCHOBBI XUMUW» ABIIAETCS 0053aTE€IbHBIM JUIsl W3YYEHUS W SIBISETCA OJHOM W3
COCTaBIIAIOIINX IPEAMETHON 00J1acTH «ECcTecTBEHHbIE HAYKWY.

[Iporpamma snexkTuBHOTrO Kypca «HayuHble OCHOBBI XUMHM) pacCUUTaHa Ha
1o 34 gaca (1 gac B Henelno).

IJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA DJIEKTUBHOI'O
KYPCA «<HAYYHBIE OCHOBbBI XUMHN»

[TnanupyemMbie pe3yabTaThl OCBOCHHS TIPOTPAMMBI 3JIEKTHBHOTO Kypca
«HayuyHble OCHOBBI XMMHH» YTOYHSIOT M KOHKPETH3UPYIOT OOIIEe NMOHMMAHHE
JUYHOCTHBIX, METANpPEIMETHBIX W TPEIMETHBIX pE3yJIbTaTOB KaK C ITO3HUIIHA
OpraHU3alliy UX JOCTHIKECHHUS B 00pa30BaTEIbLHOM JCSITCILHOCTH, TaK U C ITO3HUIIHH
OIICHKY JIOCTHKCHUS ITUX PE3YJIbTaTOB.

Pe3ynbTaThl M3ydeHHs S3JEKTHBHOTO Kypca JIOJDKHBI OTpaXkaTh: Pa3BUTHE
oOmmiel KynbTyphl OOYYaIOIIMXCSA, WX MHPOBO33PEHHUS, IICHHOCTHO-CMBICIOBBIX
YCTAaHOBOK, Pa3BUTUEC I103HABATEIbHBIX, PETYJIATUBHBIX M KOMMYHHKATHBHBIX
CIOCOOHOCTEW, TOTOBHOCTM M CHOCOOHOCTM K  CaMOpPa3BUTUIO |
npodeccuoHaIbHOMY  CaMOOIPEEICHUIO;  OBJAJICHUE  CHUCTEMAaTUYECKUMHU
3HAHMSIMU U TPUOOpPETEHHE OIbITa OCYIIECTBIEHUS IIeJiecooOpa3HoON U
pPE3YNIbTATUBHOM JI€ATENbHOCTH; PAa3BUTHE CIIOCOOHOCTH K HENPEPHIBHOMY
caMm000pa30BaHUIo, OBJIAJICHUIO KITIOYEBBIMU KOMITETEHTHOCTSIMH,
COCTaBIIIIOIIMMH  OCHOBY YMEHHS: CaMOCTOSTEIBHOMY MPUOOPETCHHIO W
UHTETpAllMd 3HAHUW, KOMMYHHKAllUM W COTPYJHUYECTBY, d3PGPEKTUBHOMY
pEelIeHHI0 TPo0JeM, OCO3HAaHHOMY UCIIOJIb30BaHUI0 HMH(POPMAIMOHHBIX U
KOMMYHUKAllUOHHBIX ~ TEXHOJIOTHH, CaMOOpraHW3allid U  CaMOpPEryJslNu;
o0ecrieueHue akaJeMHUIeCKOl MOOMIBHOCTU | (MJTM) BO3MOXHOCTU MOJAEP>KUBATH
n30paHHOe HampaBjeHHe oOpa3oBaHuUs;, oOecreuyeHne TPodheCcCHOHATBHON
OpHEHTAIIMU 00YyYaIOIIXCS.

I[lnanupyemble TUYHOCTHBIE Pe3yJIbTATHI
JIM4HOCTHBIEC PE3yIbTAThl BKIFOYAIOT:
- ¢dopMHpOBaHKE UYYBCTBAa TOPJOCTH 3a BKJIAJ POCCUUCKHX YYEHBIX XHMHUKOB B
pa3BUTHE MUPOBOU XMMUUYECKOW HAYKH;
- TIOTOTOBKY BBHIOOpa WHIAWMBUIYAIbHOW 00pa30BaTEIbHON TPACKTOpUH U
npodeccuoHambHON OpUEHTAIIUN 00 yJarOIIHXCS;
- (hopmupoBaHHEe YMEHUS YIPABIATH IO3HABATEILHON NEITEIEHOCTBIO;
- pa3BUTHE CTMOCOOHOCTH K PEHICHUIO MPAKTHYECKUX 3a7ad, YMEHHIO HaXOJUTh
crocoObl  B3aMMOJEUCTBHUSI C OKPYXKAIOIMMH B Yy4eOHOW U BHEYPOUHOU
TeSTEHHOCTH;
- (hopmMupoBaHHEe XUMUUYECKON U IKOJIOTUICCKOUN KYIbTYPHI;
- BOCHHMTaHWE O€30MacHOTO OOpameHus C XUMHUYECKUMHU BEIICCTBAMHU W
CTpEeMJICHUS K 3J0POBOMY 00pasy *KHU3HHU.

Ilnanupyemble MeTanpeIMeTHbIE Pe3yJIbTAThI



MertanpenMeTHble pe3ysibTaThl OCBOSHHS MPOrpPaMMBbl MPEACTABICHBI TpPEMs
rpynnamMu yHUBEpCAIbHbIX yueOHbIX aectBuil (Y'Y /).
Pecynamusnvie ynusepcanvhvie yuebHvie 0eUucmeust:
- CaMOCTOATEIBHO ONpPENENATh IeNId, 3aJaBaTh MNapaMeTpbl U KPUTEPHUH, IO
KOTOPBIM MOKHO ONPEACIIUTh, UTO 1[Eh JOCTUTHYTA;
- OIICHUBAaTh BO3MOXHBIC TMOCJIECACTBUS JIOCTHIXKEHUSI TIOCTABICHHOM II€IU B
NeATeNIbHOCTH, COOCTBEHHOM JKM3HU U JKU3HU OKPYKAIOIIUX JIFOAEH, OCHOBBIBASICh
Ha COOOPaKEHUSX ITUKU U MOPAJIH;
- CTaBUTb M (OPMYIHpPOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMU
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;
- OIICHUBATh PECYpPCHI, B TOM YHCJIE BpeMsl U JPyTHe HeMaTepHaIbHbIC PECYPCHI,
HEOOXOIMMBIE /1JIs1 JOCTHXKEHHUS MMOCTaBICHHOM 11eJu;
- BRIOMpATh MyTh JOCTHXKCHUS 1I€JIH, TUIAHUPOBATh PEIICHUE MOCTABICHHBIX 3a/a4,
ONTUMU3UPYS MaTepUaTbHbIE U HEMaTepUAJIbHbBIC 3aTPAThI;
- OpraHm3oBbiBaTh dA(PGEKTUBHBIA TOHUCK PECYpPCOB, HEOOXOAUMBIX IS
JTOCTHUXKEHUS TTOCTABICHHON LEJH;
- COTMOCTAaBIIATh MOJYYCHHBIA PE3yNbTaT ACSATEIBHOCTU C MOCTaBIEHHON 3apaHee
EJBIO.
Ilo3nasamenvhvle yHugepcaibHvle yieoHvlie 0eUCmeusL:
- HWCKaTh W HAxXOJUTh OOOOIINEHHBIE CMOCOOBI pelIeHHs 3a7ad, B TOM 4YHUCIE,
OCYIIECTBIISITh Pa3BEPHYTHIA MH(POPMAIIMOHHBIN MOUCK M CTaBUTh HA €r0 OCHOBE
HOBbIE (yueOHbIE U MTO3HABATEIbHBIE) 3a1a4H;
- KPUTUYECKU OIEHUBATh U MHTEPIPETUPOBATH MHPOPMAIIMIO C Pa3HBIX MO3UIUH,
pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEYHUS B UHPOPMAITMOHHBIX UCTOUYHUKAX;
UCIIOJIb30BaTh pa3Iu4HbIe MOJIEJIbHO-CXeMaTHYECKHe CpelcTBa LTSI
MPEJICTABIICHUS] CYIIECTBEHHBIX CBSI3€d M OTHOLICHWH, a TAKXKE MPOTUBOPEUHUM,
BBISIBJICHHBIX B MH()OPMAIMOHHBIX UICTOYHUKAX;
- HaxOJUTh W TPUBOJUTH KPUTHUYECKHME apryMEHThl B OTHOLICHUU ACHCTBUN H
CY)KIEHUW Jpyroro; CIOKOWHO W pa3yMHO OTHOCUTBCS K KPUTHUYECKUM
3aMEYaHUsIM B OTHOIIEHWU COOCTBEHHOTO CYXKIEHHUS, pacCMaTpuBaTh HX Kak
pecypc COOCTBEHHOI'O Pa3BUTHSI;
- BBIXOJIUTh 33 PAMKHU Y4€OHOrO MpEIMETa M OCYIIECTBIATH LEJIEHANPABICHHBIN
MOMUCK BO3MOXHOCTEH JIJIsl IMPOKOTO MEPEHOCca CPEACTB U CI1OCOO0B ACHCTBUS;
- BBICTpaWBaTh WHIWBHIYAIbHYI0 OOpPa30BATECIbHYIO TPACKTOPHIO, YUHUTHIBAS
OTPaHUYEHHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYECHUS,
- MEHSTh U YAEPKUBATh Pa3HbIC MO3UIMU B O3HABATEIBHOU JIESITEIIbHOCTH.
Kommynuxamuenvie ynugepcanvHuvle yuedOHvie 0eucmeusi:
- OCYILECTBJISTh ACJOBYI0O KOMMYHHMKAIIMIO CO CBEPCTHUKAMH, B3POCIBIMHU (KakK
BHYTpHU 00pa30BaTEIbHON OpraHu3alliy, TaK U 3a €€ NpeieslaMHu);
- TP OCYIIECTBICHWW TPYNIMOBOW pabOTHl OBITh KaK PYKOBOJIWUTEIEM, TaK H
YIEHOM KOMAaHJIbl B pa3HBIX poJigX (TFeHepaTop WJIeH, KPUTUK, HCIOJIHUTEIb,
BBICTYNAIOIINM, SKCIIEPT U T.1.);
- KOOPJAMHUPOBATH U BBINOIHATH PA0OTy B YCIOBHUSAX PEAbHOr0, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;



- pa3BepHYTO, JIOTUYHO M TOYHO HM3J1araTh CBOIO TOYKY 3PEHUS C MCTOJIb30BAHHEM
YCTHBIX M TUCBMEHHBIX SI3BIKOBBIX CPE/ICTB;
- BBICTpaWBaTh [ICJIOBYIO H 00pa3oBaTEeNbHYI0 KOMMYHHUKAIMIO, H30eras
JUYHOCTHBIX OTICHOYHBIX CY)KICHU.

Ilnanupyembie peaMeTHbIE Pe3yJbTATHI

B pesynprare 0o0ydeHHss 1O mporpamme 3JeKTHBHOTO Kypca «Haydnbie
OCHOBBI XUMHH» 00YUYAIONTUHCS HAYIUTCS .
- pacKpbIBaTh Ha IPUMEPAX POJIb XUMUU B (DOPMUPOBAHUH COBPEMEHHOW HAYYHOM
KapTUHBI MUpa U B MPAKTHUYECKOW JCSATCIBHOCTH UYEIOBEKAa, B3aUMOCBS3b MEKIY
XHUMHEH U IPyTUMHU €CTECTBEHHBIMU HayKaMU;
- WUTFOCTPUPOBATh HA MPUMEpPax CTAHOBIICHHE W SBOJIIOIMIO OPTaHUYCCKON XUMUH
KaK HayKH Ha pa3InYHbIX UCTOPUUYECKHUX dTalaxX €¢ Pa3BUTHS,
- yCTaHaBJIMBATh NPUYUHHO-CICJICTBCHHBIC CBS3M MEXKIYy CTPOCHHEM aTOMOB
XAMHYECKUX DJIECMCHTOB M TEPUOJAMYCCKUM H3MEHECHUEM CBOWCTB XUMHUYCECKUX
AJIEMCHTOB W WX COCAWMHCHHH B COOTBETCTBHHM C TIOJIOXKCHHEM XHUMHUYCCKHX
3JICMEHTOB B IIEPUOIMYECKON CHCTEME;
- aHAJIM3UPOBaTh COCTaB, CTPOCHUE M CBOMCTBA BEIICCTB, MPUMCHSS ITOJIOKEHUS
OCHOBHBIX XHMHYECKMX TEOPHH: XHMHUYECKOTO CTPOCHHS OPraHMYECKUX
coenuHeHnii A.M. bByriaepoBa, CcTpoeHHMS ~aTOMa, XUMHYCCKOH  CBS3H,
AIEKTPOIMTHYCCKOM  JIUCCOIMAIMA  KHCJIOT W OCHOBaHWMW; YCTaHABJIMBAThH
IPUYHUHHO-CIIEJICTBEHHBIE CBSA3M MEXIYy CBOMCTBAMHU BEIIECTBA M €r0 COCTABOM H
CTPOEHUEM;
- TPUMEHSTh MpaBUJia CHUCTEMATHYECKOW MEXIYHApOJIHONM HOMEHKIATYpPhl Kak
CpelICTBA pa3NUYCHUs U UACHTU(PHUKAIIUY BEIIECTB 110 UX COCTABY U CTPOCHHUIO;
- COCTaBJISITh MOJICKYJSIPHBIE W CTPYKTYpHbIE (DOPMYJIbl HEOPTaHHUYECKHX H
OpraHMYECKUX BEIIECTB KaK HOCUTENEH MH(GOPMAIMK O CTPOCHUHU BEIECTBA, €T0
CBOICTBAaX M MPUHAIJICKHOCTH K ONPENIETICHHOMY KJIAaCCY COCIMHEHUI;
- 00BSCHATH MPUPOAY U CIIOCOOBI 0Opa30BaHUS XUMUYECKOM CBSI3M: KOBAJICHTHOM
(moJisIpHOM, HEMOJISIPHOM), MOHHOM, METaJUIMYECKOM, BOJOPOAHONM — C IENbIO
OTIpEJICIICHHS] XUMUUYECKON aKTUBHOCTHU BEIIECTB;
- XapakTepu3oBaTh (U3MYECKHUE CBONCTBA HEOPTraHWYECKUX U OPraHUYECKUX
BEIECTB M YCTAaHABIIMBATh 3aBUCUMOCTH (DPU3MUECKHX CBONCTB BEIIECTB OT THUIIA
KPUCTAJUTMYECKON PEIIeTKH;
- XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3BMEHEHUN XUMUYECKUX CBOWCTB MPOCTHIX
BEIIECTB, BOJIOPOJHBIX COCIWHEHUW, BBICIIMX OKCHUIAOB U THIPOKCHUIIOB;
MPUBOJIUTh TPUMEPHl XUMHUYECKUX PEAKIUH, PACKPHIBAOIINX XapaKTEPHBIE
XAMHYECKUE CBOWCTBA HEOPTaHMYECKHUX W OPTraHUYECKHX BEIIECTB H3YUYEHHBIX
KJIACCOB C TIEJIbI0 UX UIACHTU(DUKAIIUN U O0BICHEHUS 00JIaCTH TPUMEHEHUS;
- ONpenemsiTh MEXaHW3M pEaKlUd B 3aBUCUMOCTH OT YCIOBUW MPOBEICHUS
peakuyd M MPOTHO3WPOBATH BO3MOXKHOCThH MPOTEKAHUS XUMUUYECKUX PEAKIM Ha
OCHOBE THTIa XUMHUYECKOM CBSI3M M AKTUBHOCTHU PEareHTOB;
- YCTaHaBIWBAaTh 3aBUCHUMOCTh PEAKIIMOHHON CIOCOOHOCTH OPTaHHMYECKUX
COCIMHECHUN OT XapaKTepa B3aWMHOTO BIIMSIHHS aTOMOB B MOJIEKYJIaX C IIEIBIO
MIPOTHO3UPOBAHUS TIPOIYKTOB PEAKITUY;




- YCTaHaBIWBATh 3aBUCHUMOCTh CKOPOCTHM XHMHUYECKON pEaKIUu U CMELICHUS
XUMHUYECKOTO PABHOBECUS OT Pa3IUYHBIX (HaKTOPOB C IIEJIbIO OMpeAeIeHUs
ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUUYECKUX MPOIECCOB;

- YCTaHaBJIUBaTh T'€HETUYECKYIO0 CBSI3b MEXIY KJIaccaMu HEOPTraHUYECKUX H
OpraHUYeCKUX BEHIECTB [Jii OOOCHOBAaHUS MPHUHIIUIIHUAIBLHOW BO3MOXKHOCTHU
MOJTyYEHUs] HEOPTAaHMYECKUX M OPTaHMYECKUX COCIMHEHUM 3aJJaHHOTO COCTaBa U
CTpPOCHUS;

- MOJI0OUpaTh PeareHThl, YCIOBUS U OMPEACISATh MPOAYKThI PEaKIUid, MO3BOJISIONIUX
peanu3oBath JIabOpaTOPHbBIE U MPOMBIILUICHHBIE CIIOCOOBI MOTYUYCHHS BaXKHEUIIIUX
HEOPTraHUYECKUX U OPraHUUYECKUX BEIIECTB;

- ONpENEeNATh XapakTep Cpelbl B PE3yJbTaTe TUAPOIM3a HEOPraHWYECKUX U
OpraHWYeCKUX BEIIECTB M TMPUBOJIUTH MPUMEPHI THUIPOJIM3Aa BEIIECTB B
MOBCETHEBHOM JKM3HU 4YEJOBEKa, OMOJOTMYECKUX OOMEHHBIX IMpoleccax u
IPOMBIIIJIEHHOCTH;

- MPUBOJUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA B MPHUPOJIE,
ITPOU3BOJICTBEHHBIX MPOIECCAX U KUZHEACATEILHOCTH OPraHU3MOB;

- 000CHOBBIBATh MPAKTUUECKOE MCIIOJb30BAHUE HEOPTaHUYECKUX U OPTraHUYECKUX
BEIIECTB M MX PEAKIUi B MPOMBIIIUICHHOCTHU U OBITY;

- BBINOJIHATH XUMHUUYECKUU DKCIIEPUMEHT 110 PACIO3HABAHHWIO M TOJYyYCHHIO
HEOPraHUYECKUX M OPTraHUYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3IMUHBIM KJlaccam
COCJIMHEHUN, B COOTBETCTBUHU C IpaBUJIaMH M TpHeMaMu 0e30MmacHON padoThI C
XUMUYECKIUMH BEIIECTBAMU U JTA00paTOPHBIM 000PYy10BaHUEM;

- TIPOBOJIUTH PAacUeThl HA OCHOBE XUMHYECKUX (POPMYJT U yYpaBHEHUM pPEaAKIIHA:
HAXOXXJICHHE MOJICKYJIIpHOH (OpMysbl OpPraHMYECKOro BEIIeCTBa IO €ro
IJIOTHOCTA M MAaCCOBBIM JIOJIIM 3JIEMEHTOB, BXOJMSIIUX B €ro COCTaB, WU IO
NpPOAYKTaM CTOpaHMsi; pacyeThl MacCOBOM J0JM (MAaccChl) XHUMHYECKOTO
COCIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJIMUYeCTBa BEIIECTBA) MPOAYKTOB
peaKIuu, €CIM OJHO M3 BEIIECTB JaHO B M30BITKE (MMEET NMPHUMECH); PacCUeThl
MacCcoBOM WM OOBEMHOHN JOJM BBIXOJA NPOJAYKTa PEAKIMH OT TEOPETUUYECKH
BO3MOKHOT'0; pacyeThl TeIioBoro 3¢@deKra peakmuu; pacyeTbhl OO0OBEMHBIX
OTHONIICHWH Ta30B TMpPU XUMHUYECKUX pEaKIUAX; pacueTbl Macchl (00Bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTAa PEAKIMH, €CJIM OJHO U3 BEIIECTB JaHO B BUJIE
pacTBOpa C ONPEACICHHOW MacCCOBOM JI0JIEH PaCTBOPEHHOIO BEIIIECTBA;

- WCIIOJB30BaTh METOJbl HAYYHOI'O IO3HAHUA: aHAlU3, CHUHTE3, MOJCIMPOBAHHE
XUMHYECKUX TPOIECCOB U SIBICHUW TMPHU PEIICHUH Y4eOHO-MCCIIEI0BATEIBCKUX
3alad MO0 M3YYCHHUIO CBOWCTB, CHOCOOOB TIONYyYEHHS U  PACIO3HABAHUS
OpraHUYECKUX BEIIECTB;

- BIaIeTh TMpaBWwiIaMu Oe30macHOr0 oOOpalieHusi ¢ €IKUMH, TOPIOYUMHU W
TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMU OBITOBON XUMUHU;

- OCYNIECTBIATh TOWUCK XMMHYECKOW HWH(pOpMAIuu 1O  HA3BAHMSIM,
uaeHTU(PUKaTOpaM, CTPYKTYPHBIM (pOpMYyJiaM BEIIECTB;

- KPUTHUYECKH OLEHHBATh M HUHTEPIPETUPOBATH XUMHUUYECKYI0 HHGPOpMAIHIO,
COJIEpKaIllyIoCcs B COOOILEHUSIX CPEICTB MacCOBOM HHQOpMaAIMU, pecypcax
NuTtepHera, HAYYHO-TIOMYJISIPHBIX CTAThSIX C TOYKHU 3PEHHS] €CTECTBEHHO-HAYYHOM



KOPPEKTHOCTA B IIENIAX BBIABICHHUS OMIMOOYHBIX CYXACHHA U (POPMHUPOBAHUS
COOCTBECHHOMH IMO3UIIUH,
- YCTaHaBIWBAaTh B3aUMOCBS3M MEXIy (akTamMum u Teopuel, NPUYUHON WU
CIIEICTBHEM TPHU aHAN3€ MPOOJIEMHBIX CUTyalluii 1 0O0OCHOBAaHMH MPUHUMAEMBbIX
PELIEHU Ha OCHOBE XUMHUYECKUX 3HAHUU;
- TPeNCTaBISTh MYTH PEIICHUs TII00ambHBIX MpOOJeM, CTOSIIUX Tepea
YEeIIOBEUEeCTBOM, M TIEPCIEKTUBHBIX HAIMpPAaBICHUH Pa3BUTHUS  XUMHUYECKHX
TEXHOJIOTU, B TOM YHCIIE TEXHOJOTHH COBPEMEHHBIX MATEPHAIIOB C Pa3IUYHON
(YHKIIMOHAIBPHOCTHIO, BO30OHOBISIEMBIX HMCTOYHHUKOB CHIPbS, TMEpepabOTKH |
YTUIU3AIUU TPOMBIIIUIEHHBIX ¥ OBITOBBIX OTXOJIOB.

OOy4Jaromuics moJy4YUT BO3MOKHOCTh HAYYHUTHCS ;
- ¢QopmynupoBaTh  IIeNIb  HMCCIEAOBAaHWS,  BBIBHTaTh W TPOBEPSTH
AKCIIEPUMEHTAIBHO THUIIOTE3bl O XMMHYECKHX CBOWMCTBAaX BEIIECTB Ha OCHOBE HX
cocTaBa W CTPOCHHS, MX CIOCOOHOCTH BCTYNMaTh B XHMHUYECKHE PEAKIHUH, O
XapakTepe U MPOAYKTaX Pa3TUIHBIX XUMHUYECKUX PEaKIIHii;
- CaMOCTOSITENIPHO TUTAHUPOBATh W TPOBOJUTH XUMUYECKUE IKCIICPUMEHTBI C
coOJoIeHneM MpaBuil 0e30MacHON paboThl € BelIeCTBAMH W JTAOOPATOPHBIM
o0opy10BaHUEM;
- WHTEPIPETHPOBATh JTaHHBIE O COCTaBE M CTPOCHUU BEIIECTB, IMOJYYCHHBIE C
TIOMOIIIBIO COBPEMEHHBIX (DH3UKO-XUMUIECKUX METOJIOB;
- ONUCBIBATh COCTOSIHHE 3JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHUYECKUX MPEACTABICHUN O CTPOSCHUHU aTOMa JJisi OOBSICHEHUS PE3yJIbTaTOB
CHEKTPaJIbHOIO aHAJIN3a BEILECTB;
- XapaKTepU30BaTh POJb a30TOCOJEPIKALIUX TETEPOLMKINUYECKUX COECTUHEHUHN U
HYKJIEMHOBBIX KHCJIOT KaK BaXXHEHIINX OMOJIOrMYECKU aKTUBHBIX BEIIECTB;
- IPOrHO3UPOBATh BO3MOXKHOCTh NMPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil, JeXanmx B OCHOBE IPUPOIHBIX U MPOU3BOICTBEHHBIX IPOLIECCOB.

COJAEPXAHME ITPOT'PAMMBI

11 KIIACC
1. Xumuueckmuii 3;1eMeHT (5 yacoB)
1. ®opmbl CylIeCTBOBaHHMS XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE MOHATHS U
3aKOHBI XUMUHU.
2. Ctpoenue aroma. Ilepuoamueckuii 3akoH. [leproanueckas cucreMa 3J€MEHTOB
U CTPYKTYypa JIEKTPOHHOU 000JI0YKHA aTOMOB.
3. Xumuueckue GOpMyNBI M pacdyeThl IO HHUM. 3aJadyd Ha HaXOXJECHHE
xumuueckor (opmynsl BemectBa. KonmuectBo BemecTBa. Uucno ABoranapo.
MomnsipHbiii 00beM ra3oB. ['a30Bbie 3aKOHBI.
4. AATOpUTMBI PEIICHUS PACYETHBIX 3a/1a4.
5. ANTOpuTMBI  pEIICHWUS  DKCIEPUMEHTAIBHBIX 3aJa4 MpPH  U3YUYCHHUH
HEOPraHUYECKUX U OPraHUYECKUX COCTUHECHUM.
2. BemiectBo (5 yacoB)
6. DIEKTPOOTPUIIATEIBHOCTh XHUMHYECKHX dJeMeHTOB. MoHHas cBs3b. MoHHBIC
KPHUCTAJUIMYECKUE PEIIETKU. MeTajindeckas CBs3b.



7. Knaccudukauus KOBaJeHTHOW XUMHUYECKOM CBA3U. [lonsgpHOCTH cBA3M U
MOJISIPHOCTH MOJIEKYJIBI.

8. MexmoneKkysipHas W BHYTPUMOJICKYJISIpHAasE BOAOPOAHAsi CBs3b. MexaHu3m
oOpa3oBaHusT W 3HAYCHUE BOJOPOJAHOM CBSI3M JUIsI OPTraHU3alMH CTPYKTYP
OMOTOJIMMEPOB.

9. BemectBa MOJEKYJISIPHOTO W HEMOJICKYJISPHOTO  cTpoeHus. Tum
KPUCTAJUIMYECKOUN PEIIETKH.

10. UtoroBoe 3ansiTue 1o teme «BemecTBoy.

3. Xumuyeckue peakuuu (9 4acon)

11. PacueTsl 00bEMHBIX OTHOIIIEHUH T'a30B MIPU XUMUYECKUX PEAKITUSX.

12. DnekTponuTHYEecKas AUCCOIMAIIUS HEOPTaHUYECKUX U OPraHUYECKUX KHUCIIOT,
11eJIouei, coner. Peaknimm HOHHOTO 0OMEHa.

13. PacueTsl, CBsI3aHHBIE C KOJTUYECTBEHHBIM COCTABOM PACTBOPOB.

14. Ckopocth xuMuueckor peakuuu. [IOHATHS <«OHTATBIUSY, <«IHTPOIUIY,
«Heprusi ['nb0ca». OOpaTtuMble W HEOOpAaTUMbIE XUMHUYECKHE PEAKIIHH.
XUMHUYECKOE PABHOBECHE U YCJIOBHUA €TI0 CMEIICHHUS.

15. TemmoBbie >(dekTsl XUMUYECKHX peakiuii, 3akoH ['ecca. Pacuerbr 1o
TEPMOXMMHUYECKUM ypaBHEeHUsIM Pemienue 3amad no Teme: «CKOpOCTh
XUMHUYECKOU PEaKI[AN.

16. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE pEaKIUU.  METoJ JJIEKTPOHHOTO U
AIEKTPOHHO-UOHHOTO Oananca. Bnusiaue cpenst Ha npotekanue OBP.  Kopposus
METaJJIOB ¥ CIIOCOOBI 3aIlIUTHI OT HEE.

17. T'wpponu3 OpPraHUYECKUX M HEOPraHWYECKUX COeIUHEHUH. BomopoaHslii
[IOKa3aTeNb.

18. DnexTponu3 pacmiaBoB U PaCTBOPOB BEIIECTB.

19. UToroBoe 3aHsATHE 110 TeEME «XUMHUYCCKHE PEAKITAN.

4, KoMIuleKCHbIE COeTMHEHUS] M KPUCTAJLIOrHApAaTHI (3 yaca)

20. Koopaunammonnas teopus A. Bepuepa. KomruiekcHble coeauHEHHUS.
Knaccudpukanus, HoMeHKIaTypa. XHMHYeCKHe cBoicTBa. [lomydenue wu
IPUMEHEHHE.

21. Kpuctammoruaparel. Xumudeckue cBoiictsa. [lomyyenue u npuMeHeHue.

22. Pemienue 3anad o teme «Kpuctamioruaparsi.

5. Kinaccudukanus BemecTB U UX cBoiicTBa (7 4acoB)

23. XapakTepucTuka MetauioB  riaBHeix — moarpynn  |—II rpynm.

24. XapakTepucTuKa METAIJIOB — MEJIU, XpOMa, JKele3a.

25 - 26. XapakTtepucTuka HeMeTau10B riaaBHbIX noarpymm [V-VII rpymm.

27. XWUMUYECKHE CBONCTBA HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB.
B3anmoCBs3b HEOPraHNMYECKUX BELIECTB.

28. TlpakTryeckas padora «XHMMHUYECKHE CBOKWCTBA OKCHJIOB, OCHOBaHUM, KHUCJIOT
U COJICI».

29. T'enermueckas CBS3b MEXKIy KiIacCaMW HEOPTaHUYECKUX COCTMHCHUM.
Pemenune 3amau no reme: «HeopraHnueckue BEIIECTBAY.

6. CriiaBbl M1 HHTEPMeTALIMABI (2 yaca)

30. CrutaBel M1 MHTEPMETAJUTHIBL.



31. Pemienue 3a1a4 Ha BBIYUCIIEHUE MAaCCOBOM JI0JIM METaJlIa B CIJIaBE, BHIBEICHUE
dbopMyn UHTEPMETAIIUAOB.

/. Ilo3HaHMe ¥ MPUMEHEHHE BelleCTB M XMMHUYeCKUX peakuui (3 yaca)

32. [IpaBuiia paboThl B 1abopaTopuu. MeTo/ bl UCCIEA0BaHUS OOBEKTOB.

33. KauecTBeHHbIE peaKIIMi HEOPTAaHMYECKUX U OPTaHUYECKUX COEIMHEHUN.

34. Pemenue 3aja4 Ha ONpeJleJIeHUE BBIXO/A MPOAYKTa peakuuu. Pemenue 3amau
Ha onpeJeleHre KOJIMYECTBEHHOTO COCTaBa CMECH.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne n/m HanmenoBanue pasnena KonnuectBo
4acoB
1. XuMHYEeCKUH 2JIEMEHT 4

2. BemtectBo

3. XUMHUYECKHE peaKINH

4. KoMIUIEKCHBIE COCAMHCHUWA U KPUCTAJITIOTNAPAThI

5. Knaccudukanus BenecTs 1 X CBOMCTBA

6. CruiaBbl ¥ MHTEPMETAJUTH b

WININ|W|lOool

8. Ilo3Hanue u IMPUMCHCHHNC BCIICCTB U XUMHUYICCKUX peaKuHﬁ

OBIIEE KOJIMHECTBO YACOB I10 ITPOI'PAMME 34




KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne Tema Kou-Bo [ara npoBeneHus DneKTpoHHBIE HU(POBBIC
/T 4acoB [Lian dakr 00pa3oBaTeNbHbIE PECYPCHI
1. Xumuueckuii 3;1eMeHT (5 yacoB)

1 | ®opMbl cCylIeCTBOBAHUS XUMHUYECKHX DJIEMEHTOB. 1 bubnuoreka [IOK
OCHOBHBIC TIOHATHS U 3aKOHBI XUMUH.

2 | Crpoenue atoma. [lepronyeckuii 3aK0H. 1 bubnuoreka [JOK
[leproauueckas cuctemMa 3JIEMEHTOB U CTPYKTypa
AIEKTPOHHOU 000JIOYKH aTOMOB.

3 | Xumuueckue GopMyIel U pacdeTsl O HUM. 3a/1aud Ha 1 bubnuoreka [JOK
HaX0XJICHUE XUMHUYECKON (OpMYJIbl BELIECTBA.
KonnuectBo BemectBa. Yncno ABoraapo. MoJisipHbIit
00beM razos. ['a30BbIe 3aKOHBI.

4 | AITOPUTMBI pelIeHUs PACYCTHBIX 3a]1a4. 1 bubnuorexa [JOK

5 | AropuTMBI perieHus SKCIIEPUMEHTAITBHBIX 3a/1a4 TTPH 1 bubnuorexa [JOK
M3Y4YEHUU HEOPraHMYECKUX U OPraHuYeCKUX
COECIUHEHU.

2. BemectBo (5 yacoB)

6 | DIEeKTpOOTPUIIATEILHOCTh XUMHYECKHUX  JIJIEMEHTOB. 1 bubnuorexa [JOK
HNonnas cBsi3b. MoOHHBIE KpPUCTAIIIUYECKHE PEIICTKH.
MerTannndeckas CBSI3b.

7 Kiaccudukanus KoBaJeHTHON XUMHUUYECKOU CBSI3H. 1 bu6mmoreka [JOK
[TonsipHOCTH CBSI3U U MOJIAPHOCTH MOJICKYIIBI.

8 | MexmouiekynspHas 1 BHYTPUMOJICKYspHAS 1 bubnuoreka [JOK
BOJIOpPOIHAS CBsI3b. MexaHu3M 00pa3oBaHus U 3HAUCHUE
BOJIOPOJTHOM CBSI3U JIJIsl OPTaHU3AIUU CTPYKTYP
OHMOTIOJIMMEPOB.

9 | BemecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO 1 bubnmoreka [JOK

CTPOCHHUA. Tun KpHCT&JIJIH‘-ICCKOﬁ PCHICTKU.




10 ‘ Hrorosoe 3ansarue 1mo reMe «BemecTBoy. ‘ 1 | ‘ bubimmoreka [IOK
3. Xumuueckue peakuuu (9 4acon)

11 | Pacyersi  OOBEMHBIX  OTHOWIEHWH  Tra3oB  TpHU 1 bubnuorexa [JOK
XUMUYECKUX PEaKITHIX.

12 | DnexTponuTHYECKask AUCCOLUAIMS HEOPTAHUIECKUX U 1 bubnuorexa [JOK
OPraHU4YeCKUX KUCIOT, IIeJI0YeH, coseil. Peakuun
MOHHOTO OOMEHa.

13 | Pacuersl, CBSI3aHHBIEC C KOJTUYSCTBEHHBIM COCTABOM 1 bu6mmoreka [IOK
pacTBOpOB.

14 | Ckopoctb xumuueckoi peakuuu. [lonstus 1 bubnuoreka [JOK
«GHTAJIBIIUSY, «IHTPONUY, «3Heprus ['ndocay.
OO6paTumble U HEOOpaTUMbIEe XUMUYECKHE PEaKIUH.
XUMHUYECKOE PAaBHOBECHE U YCIOBHS €r0 CMEIEHHS.

15 | TemmoBbie 2PpheKTh XUMUYIECKUX PEaAKIINi, 3aKOH 1 bubnuorexa [JOK
I'ecca. PacueTsl 0 TEpMOXMMHUYECKUM YPAaBHEHUSIM
Pemenue 3agau no reme: «CKOpOCTh XUMUYECKOU
peaKIum.

16 | OxucCIUTENHHO-BOCCTAHOBUTEIBHBIE PeaKIuu. MeTo 1 bu6moreka [IOK
AIIEKTPOHHOTO U 3JIEKTPOHHO-HOHHOTO OanaHca.
Bnusinue cpenpl Ha npotekanue OBP. Koppo3us
METaJJIOB M CIIOCOOBI 3aIIUTHI OT HEe.

17 | T'maponus opraHuYeCKUX U HEOPTraHUYECKUX 1 bubnuorexa [JOK
coeMHEeHN. BomopoaHbIN TOKa3aTeNb.

18 | DnexTposun3 paciaaBoB U PaCTBOPOB BEIIECTB. 1 bubnuorexa [JOK

19 | MroroBoe 3aHsATHE IO TEME «XUMHYCCKHE PEAKITUN. 1

4. KomiuieKcHbIe COeTMHEHUs H KPUCTALIOruapaThl (3 yaca)

20 | KoopmunanuonHnas teopusi A. Beprepa. KommuekcHbie 1 bubnuoreka [JOK
COEIMHEHHUSI. Knaccuduxkanmus, HOMEHKJIaTypa.
Xumuyeckue cBoiictea. [lonyyeHne u npuMeHeHue.

21 | Kpucramioruaparsl. XMMHYECKHE CBOMCTBA. 1 bubnuoreka [IOK
ITosrydeHue u npuMeHeHue.

22 | Pemienue 3a1a4 no Teme «Kpuctamioruaparsi». 1 bubnuoreka [IOK

5. Knaccugukanus BeuiecTB 1 X cBoiicTpa (7 yacoB)

23 | XapakTepucTHKa METaJUIOB IIaBHbIX noarpynmn | — Il 1 bubnuorexa [IOK

rpyImm.




24 | XapakTepuCTHKa METAJUIOB — ME/IM, XpOMa, XKeJe3a. 1 bubnuorexa [JOK
25- | XapakTepuCcTHKa HEMETAIOB IJIaBHBIX noarpynm V- 2 bubnuorexa [IOK
26 | VII rpynm.
27 | X¥uMHYeCcKHe CBOMCTBA HEOPTaHUYECKHUX BEIECTB 1 bubnuorexa [JOK
Pa3MYHBIX KJIaccoB. B3anMOCBsA3b HEOPraHMUECKIX
BEIIECTB.
28 | IlpakTiueckas padota « XMMHYECKHE CBOICTBA 1 bubnuorexa [JOK
OKCHIOB, OCHOBAaHMM, KHUCJIOT B COJICH».
29 | 'eHeTndeckas CBs3b MEXKIy KJIacCaMU HEOPTraHMYECKUX 1 bubnuoreka [IOK
coeMHEeHUN. Pemenue 3aaa4 mo teme:
«Heoprannyeckne BemecTBay.
6. CruiaBbl 1 HHTEPMETAJUINBI (2 yaca)
30 | CrutaBbl M1 HHTEPMETAJUTH/IBI. 1 bubnuorexka [JOK
31 | Pemienue 3a1a4 Ha BEIUUCIEHHE MAaCCOBOM 0JIH 1
MeTaJula B CIUIaBe, BEIBeIeHHE (GopMyI
WHTEPMETAJUIUIOB.
7. Illo3HaHUEe M NPUMeHEeHNe BellleCTB U XUMHYeCKHX peakuuii (3 yaca)
32 | IlpaBuna paGoTsl B mabopaTopuu. MeToapl 1 bubnuorexa [JOK
HUCClIen0BaHug OOBEKTOB.
33 | KayecTBeHHbIE peaKkIMi HEOPraHUUECKUX U 1 bubnuorexa [JOK
OpPraHMYECKUX COCAMHECHU.
34 | Pemenue 3aa4 Ha OnpeAeieHUE BBIX0/1a MTPOIYKTa 1

peaknuu. Pernenue 3aqa4 Ha onpeiesieHre
KOJIMYECTBEHHOI'0 COCTaBa CMECH
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