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1. MACITIOPT
pado4eid mporpaMmMsbl y4eOHOM TUCUUILIAHBI

0J15.06.2 EcrectBo3nanune. XUMMUS

1.1. O61acTh NpuMeHeHUs1 padodeil NPOrpaMmMbl y4eOHOMH TUCIUIIIMHBI

PaGouass nporpamma y4eOHOH nuciuruiiHbl «EcTecTBO3HAaHME: XHMHS» COOTBETCTBYET
®enepalibHOMYy TOCYJapCTBEHHOMY O0pa30BaTEIbHOMY CTaHAAPTY CpEAHEro (I0JIHOT0) OOLIEero
00pa3zoBaHMs, YTBEP)KJIECHHOMY TpukazoM MwunoOpHayku Poccum ot 17 mas 2012 r. Ne 413 «O6
YTBEPXKICHUH (pellepalbHOT0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTa CpelHEro (TIOJHOTO)
o01rero oOpa3oBaHUsY.

[IporpamMma o0meoOpa3oBaTenbHON  y4eOHOW AUCHUIIIMHBI «ECTECTBO3HAHUE: XHMHMS»
npelHa3HayeHa Uid U3y4eHUsT XUMHUHU B MPOPECCHOHANBHBIX 00pa30BaTeNbHBIX OPraHU3AlMSX,
pean3yronux 00pa3oBaTeIbHYIO IPOrpaMMy CPEIHEro o0IIero oopa3oBaHus B Ipe/ienax OCBOCHUS
pOrpaMMbl TIOATOTOBKK crienuanuctoB cpeanero 3sena (IIIICC3) na 6a3e OCHOBHOTO OOIIETO
00pa30BaHMs NPU NOArOTOBKE CIELHMATMCTOB CPEIHETO 3BEHA.

[IporpamMma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obmiero odpazoBaHus,
NPEIbABISEMBIX K CTPYKTYpE, COACP)KAHUIO M pe3yiabTaTaM OCBOCHHS Yy4eOHOW JHCHIUTUIMHBI
«EcrecTBOo3HaHue: XuMHUSA», B COOTBETCTBUU C PexoMmMeHmalusMy MO OpraHu3aldy IOTYYCHHUS
cpeaHero oOmero oOpa3oBaHUS B TIpeaeiax OCBOCHHUS 00pa30BaTENBHBIX IMPOrPaMM CPEIHETO
npodeccuoHansHOro o0pa3oBaHusl Ha 0a3ze OCHOBHOTO 0O0IIero oOpa3zoBaHUs ¢ Y4€TOM TpeOOBaHUi
denepanbHBIX TOCYJapCTBEHHBIX O00pa30BaTENBHBIX CTAaHAAPTOB M IOJy4aeMoil mpodeccuu Win
CHEIMAIbHOCTH  CpeOHEro  mnpodeccuoHaNIbHOrO  oOpazoBanus  (mucbmo  JlemaprameHTa
rOCyIapCTBEHHOU MOJIMTUKH B cepe MOATroTOBKH padounx kaapos u JI1O Munobpuayku Poccun ot
17.03.2015 Ne 06-259).

[IporpamMma y4eOHON aucuumiauHbel «EcTecTBo3HaHME: XMMHS» SBISETCS OCHOBOW JUIS
pa3paboTku pabouux Mporpamm, B KOTOPBIX NpodecCHOHaNbHbIE 00pa3oBaTeIbHbIE OpPraHU3aLUY,
peanusyrolue o0pa3oBaTeIbHyI0 POrpaMMy CpeHero oouiero oopa3oBaHusl B Ipejienax OCBOEHUS
IMIICC3 Ha 6a3e OCHOBHOro 0OOIIEro oOpa3oBaHUs, YTOUHSIOT COJEpKaHUWEe y4yeOHOro marepuaia,
MIOCJIEIOBATEIBHOCTD €r0 N3YUEHHUs, paclpeielieHne y4eOHbIX YacoB, BHJIBI CAMOCTOSITEIBHBIX padoT,
TEMAaTUKy TBOPYECKMX 3aJaHuil (pedepaToB, IOKIAJOB, MHIMBHIYaJIbHBIX MPOEKTOB U T. IL.),
YYUTBIBAS CHeNM(HUKY TporpaMM TOATOTOBKM KBAaJHU(HUIMPOBAHHBIX paboOYMX, CIyXKamUuX M
CIHELHMATNCTOB CPETHETO 3BEHa, OCBaUBaeMoil podeccuu nin CueluaibHOCTH.

[IporpaMma MOXET WCIIONB30BAThCA APYTUMH TMPO(ECCHOHATBHBIMUA 00pa30BaTEIbHBIMU
OpraHu3alUsIMM, PeaTu3yIOUIMMHU 00pa30BaTENIbHYIO MPOrpaMMy CPeIHEro ooOmero oopa3oBaHMs B
npeaenax ocsoenus [IIICC3 Ha 6a3e 0CHOBHOTO 00111€TO 00pa30BaHUS.

1.2 Mecto  y4eOHOWi  JUCHMIUIMHBI B  CTPYKTYpe  OCHOBHOM

npo¢eccuoHAIBHOI 00pa30BaTEIbHON MPOrPaMMBbI

Pabouas mporpamma peanusyercss B mpenenax ocBoenuss OIIOIT CIIO na 6a3e OCHOBHOIO
obmero obpazoBaHus ¢ ToxydeHHeM cpemaHero obmero obpaszoBanus (IIIICC3) m wmsywaercs B
0011e00pa3oBaTeIbHOM IIHKIIE.

Jananast yaeOHas IUCIHUILIINHA BXOJIUT B COCTaB BA30BBIX ITUCIHUILIINH
obmeobpaszoBarenpHoro nukia [MIICC3.

1.3. leau u 3agaum y4eOHO MUCHUIUVIMHBI — TPeOOBAHUS K pe3yJbTaTaM

OCBOCHUS YUeOHOM TMCIUTIIUHbI:
Pabouass mporpamma y4eOHOM AMCUMIIIIMHBI OPUEHTHPOBAHA Ha JIOCTHXKEHHUE CIETYIOIINUX
Lesei:

1. dhopmupoBaHue y 00yJarOMUXCsl YMEHHUSI OIIEHUBATh 3HAYMMOCTh XUMHUUYECKOTO 3HAHUS JIJIS
KaXJ0r0 4EJIOBEKA;




¢dopmupoBaHHEe y OOYYAIOUIMXCS IEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHH B
CO3JIaHMM COBPEMEHHOW €CTECTBEHHO-HAayYHOU KapTHUHBI MUPA; YMEHHS OOBICHATH OOBEKTHI
U IIPOLIECCHl OKPYXKAKOIIEH JIEHCTBUTEIBHOCTU: IPUPOAHOM, COLUAIBHOW, KYJIbTYpHOH,
TEXHUYECKOHN Cpelbl, — UCIOJIB3YS JJI ATOr0 XMMUYECKHUE 3HAHNUS;

pa3BuTHE y OOy4aroImuXcs YMEHHUH pa3indarh (HakThl U OICHKH, CPABHHUBATH OLICHOYHBIC
BBIBOJIBI, BHJICTh UX CBSI3b C KPHUTEPUSMH OLIEHOK M CBS3b KPHTEPUEB C OINpPEACICHHON
CHCTEMOH IIEHHOCTEH, POpPMYIUPOBATh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

npuobpereHne OOy4YalOUMMUCS OIbITa Pa3HOOOPa3HOW JEeSATeNbHOCTH, MO3HAHUS H
CaMOTMO3HAHUS;, KJIIOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE NJIsi PA3TUUYHBIX
BUJIOB JICSATEIBHOCTH (HABBIKOB PEIICHUS MPOOJieM, MPUHATUS PEUICHHM, TOUCKa, aHAINU3a U
0o0paboTkn  WHQpOpPMAIMK, KOMMYHUKATHBHBIX  HABBHIKOB, HABBIKOB  H3MEPCHHIA,
COTPYJIHUYECTBA, O€30M1aCHOT0 OOpAIEHHS C BEUIECTBAMH B IIOBCEHEBHON KU3HN).

OcBoeHue coaepxkanust y4eOHON aUCHUIIIMHBI «EcTecTBO3HAHWE: XUMHS» 00€CIeYnBacT

JOCTHIXKCHUE CTYACHTaMU CICAYIOIIUX PE3YJIbTAaTOB!:

1.

o1

JIUUYHOCMHbBIX .

YYBCTBO T'OpAOCTHU M YBAXCHUA K HCTOPHU WU JOCTUIKCHHAM OTECYCCTBCHHOM XHMHYCCKOM
HAayYKH; XUMHWYCCKU I'PAMOTHOC ITOBCACHUC B HpO(i)CCCI/IOHaJIBHOI‘/'I ACATCIIBHOCTH U B 6BITy IIpu
06paIIIeHI/H/I C XMMUYCCKHMHU BCIICCTBAMU, MAaTCPHUATIAMHU U ITPOLUCCCAMU,

TOTOBHOCTh K MPOJOJDKEHHIO O0pa3oBaHUs M TOBBIINICHHUS KBaTU(UKALUU B HU30paHHOM
npoecCHOHATLHOM ~ IeATENbHOCTH W OOBEKTUBHOE OCO3HAHUE POJIM  XUMHUYECKHUX
KOMITIETEHIINI B 9TOM;

YMCHHEC HCIIOJIB30BATHL JOCTUKCHUSA COBpCMeHHOﬁ XUMHYECKOM HAayKH W XHUMHUYCCKUX
TEXHOJIOTHI JJIA ITOBBIIICHUSA COOCTBEHHOTO HHTCJUICKTYAJIbHOI'O PAa3sBUTUA B BLI6paHHOﬁ
HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH,

mem anpeomemnblx:

WCIIOJNB30BAHUE  PA3JIMYHBIX BHJIOB IIO3HABATEIBHOM  JIEATEIBHOCTA M OCHOBHBIX
WHTEJUICKTYAJIbHBIX Ofeparuii (MMOCTaHOBKM 3a/a4yu, (OopMyJIMpOBaHUS THUIOTE3, aHAU3a U
CUHTE3a, CpaBHEHHs, OOOOIIEHUS, CUCTEMATH3aIlMH, BBISIBICHHS MPHUUYMHHO-CIEACTBEHHBIX
CBS3EH, MOUCKA aHAJIOTOB, (HOPMYTHUPOBAHUS BHIBOJIOB) JUIsl PEIICHHS MTOCTAaBICHHON 3a/1a4H,
MPUMEHEHHE OCHOBHBIX METOJOB TO3HaHMS (HAOMIOJEHUS, HAyYHOTO SKCIIEPUMEHTA) s
M3Y4YEHUs PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU BO3HHKAET
HEO0OXOIMMOCTh CTAIKUBATHCS B MPOPECCHOHANTBHOM cdepe;

HCIIOJIB30BAHHUC PA3JINYHBbIX UCTOYHHUKOB JJId ITOJYYCHUA XHUMHYECKOM I/IH(l)OpMaIII/H/I, YMCHUC
OLCHUTH €€ NOCTOBCPHOCTH MJIA JOCTUIKCHHUA XOPOIIHUX PE3YJILTATOB B HpO(I)eCCHOHaHBHOﬁ

chepe;

npPeoOMenmHbIX:

c(OpPMHUPOBAHHOCTH MPEACTABIECHUIN O MECTE XUMUU B COBPEMEHHOW HAyYHOU KapTUHE MHPA;
MIOHMMaHHE POJIM XUMHMU B (DOPMUPOBAHMM Kpyrosopa M (PyHKIHMOHAIBHOM I'PaMOTHOCTH
YeJIOBEKA JIUIS PEIICHUS] TPAKTUYECKUX 3a]1a4;

BJIAJICHUE OCHOBOIIOJATalOIIMMH XUMHUYECKUMHU IOHATHSMHU, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOJIOTHEN 1 CUMBOJIUKOI;

BJIQJICHUE OCHOBHBIMH METOJAaMU HAy4HOIO [IO3HAHUS, HCIOIb3YEMBIMU B XHWMHHU:
HaOJIIO/IEHUEM, OIMCAaHUEM, HW3MEpPEHUEM, OSKCIEpUMEHTOM; YMeHHe 00pabaThiBaTh,
OOBSICHATB PE3YJIbTAThl MPOBEICHHBIX OMBITOB U JEIaTh BHIBOJIbI; TOTOBHOCTD U CIIOCOOHOCTD
MPUMEHSITh METO/IbI IO3HAHUS ITPU PEIIEHUN NPAKTUYECKUX 3a/1a4;

c(OPMHPOBAHHOCTh YMEHHMsI JaBaTh KOJMUYECTBEHHBIE OLIEHKU M MPOU3BOJUTH PACUETHI IO
XUMHUYECKUM (OpMYysIaM U YpaBHEHUSIM;

BJIAICHUC MTPpaBUJIaMH TCXHUKHU 0e30ITaCHOCTH IIpU UCTIOJIb30BAHUU XUMHUUCCKHUX BCHICCTB;

c(hOpPMHUPOBAHHOCTh COOCTBEHHOW TO3WIIMK TIO OTHOMIIEHUIO K XUMHYECKOW WH(MOpMAaInH,
TOJIy4aeMOM U3 Pa3HbIX HCTOUHHUKOB.




1.4. PekoMenayeMoe KOJIHYECTBO YaCOB HA OCBOeHHe pPadoyell MPOrpamMmbl
yueOHO TUCIUILINHBI:

0 CIEeLUAIbHOCTU [ 44.02.02 | | Ipenonasanue B HavanbHBIX Kiaccax

BCEr0 4acoB B TOM YHCIIe
MaKCHMaJIbHOW yueOHOU HArpy3Ku oOydarouerocs 4acoB, B TOM 4HCIIe

00s13aTeNbHON ayAUTOPHON y4eOHON HAarpy3Ku 00y4aroIerocs 4acoB,

CaMOCTOSATEILHOM pa6OTBI o6yqalomeroc;1 YJacoB,



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI H BU/IBI Y4eOHOH padoThl

Ne Bup yueOHoii paboTbl Obnem
4acoB
1 MaxkcumanbHas yaeOHas Harpyska (BCero) 59
2 OO0s3aTenbHas ayIMTOpHAs yueOHast Harpy3ka (BCero) 39
B TOM YHCIIE:
2.1 CEeMHHAPHI 28
2.2 JIEKIIUA 11
3 \ CamocTtosTenpHas pabora oOydaromerocs (BCero) 20
B TOM YHCIIE:
3.1 MOATOTOBKA MH()OPMAIIMOHHOTO COOOIICHHUS, CO3/IaHNEe IPE3CHTAINN 11
3.2 COCTaBJICHHE U PEIlICHUE CUTYAI[MOHHBIX 3a]1a4 3
3.3 COCTABJICHUE TECTOBBIX 3a/IaHUI M ATAJIOHOB OTBETOB K HUM 2
3.4 COCTaBJICHHE CBOAHOM (0000IaroNIeii) TabauIlbl 0 TeMe 4
Hrorosas arrecranus B popme qudepeHIMpOBaHHOTO 3a4eTa 2 cemecTp
Hroro 59




2.2. IlpumMepHBbIH TEMATHYECKUI IVIAH U COJAEePKAHUE YIeOHOH TUCIUTIIUHBI

EcrecTBO3HAHME: XUMUS

HaumenoBanue JAUCIHUIITHHBI

HaumenoBanue pa3xejioB 1 TEM

Homep pa3nesioB u O6bem Yposenb
Tem Conep:kaHue y4eOHOI0 MaTepHuasia; CEeMUHAPCKUE qacon OCBOCHHS
3aHATHS; CAMOCTOSITeIbHAsI padoTa 00y4yalomuxcst
1 2 3 4
Pazpea 1. Oo0mas 1 Heopranmvyeckasi XUMHs
Tema 1.1. OCHOBHBIE IOHSTHUS U 3aKOHbI
Jlexun 1
Conepxanue yueOHOro MaTepuana
1 BxonHOM KOHTPOIIB. 1
BemectBo. AToM. Monekymna. Xummaecknit anemenT. Ammortpornust. [Ipocteie n
CJIOKHBIE BelecTBa. KaueCTBEHHBIN U KOJMYECTBEHHBIN COCTAB BEIECTB.
Xumuueckre 3Haku v popmyIibl. OTHOCHUTENFHBIE aTOMHAS ¥ MOJICKYJISIpHAS
maccel. KonnuecTBo BelecTna.
2 CrexuomeTpusi. 3aKOH COXpaHEHHSI MACChI BEIIECTB. 3aKOH MOCTOSHCTBA 2
COCTaBa BEIIECTB MOJIEKYJSIPHON CTPYKTYpbl. 3aKOH ABOraipo U CIACACTBUS U3
Hero.
3 Pacuernble 3aaun Ha HaXOXKJ€HHE OTHOCUTEIHLHON MOJIEKYIIPHON Macchl, 3
OIIpeIeSICHHE MacCOBOM JI0JM XMMUYECKUX JIEMEHTOB B CJIO’KHOM BEILIECTBE.
Cemunapckue padoTsl | - CrexuoMeTpus. 3aKOH COXpaHEHHS MacChl BEMIECTB. 3aKOH 2
MOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJIIPHON CTPYKTYPHI.
- PacdeTHBIe 3a/1a4M HAa HAXOKIECHUE OTHOCUTEIBHON
MOJIEKYJIIPHOM MAaccChl, ONpPEAeIEHUE MacCOBOM 0IU
XUMHNYCCKHUX JJIEMECHTOB B CJIO’KHOM BCIICCTBEC.
KonTtponbHbie paboTh
CaMocTosiTenbHas
paboTa CTy/IeHTOB
Tema 1.2. Ilepunonnuecknii 3axoH u I[lepuonnueckas cucrema
xuMudeckux anemenToB [I.M. MenneneeBa u cTpoeHre aToMa
Jlexkuun 2
Conepxanue yueOHOro Marepuana
1 Otkpertue [I.1. MenneneessiM [lepruoamaeckoro 3akona. [leproamaeckuit 1
3akoH B hopmyimposke J[. 1. Menaeneesa. [lepuonnueckas Tadmuia
XMMUYECKUX JIEMEHTOB — rpaduiyeckoe 0ToOpakeHne NepHOANIECKOTO
3akoHa. CTpyKTypa NepHOANYECKOI TaOIUIbI: IeprO/Ibl (Maibie 1 OOJIBIIHE),
rpynnsl (rnaBHas 1 nobounas). CoBpemennas Gpopmynuposka [lepuoauyeckoro
3akoHa. 3HaueHue [lepuoanueckoro 3axona u [lepuoanyeckoii cucreMsl
xuMuieckux ementos V. Menneneesa 11 pa3BUTHs HAYKHU U TIOHUMaHUS
XUMUYECKOM KapTHHBI MUPA.
2 ATtoMm — crioxHas yactuna. SAapo (IpOTOHbI M HEWTPOHBI) U AJIEKTPOHHAS 2
obonouka. M3orombl. CTpoeHUE 37IEKTPOHHBIX 000J0YEK aTOMOB JIEMEHTOB
MajbIX mepuoaoB. OCOOEHHOCTH CTPOEHHSI SIEKTPOHHBIX 000JI0UEK aTOMOB
AIIEMEHTOB OOJIBIINX TIEPHOI0B (MIEPEeXOJHBIX 1eMEeHTOB). [ToHsTHE 00
opOuTansx. s-, p- u d-opOutanu. DIEKTpOHHBIE KOHPUTYpaAIIUU aTOMOB
XUMHUYECKHX JIEMEHTOB.
Cemunnapckue paboThI
Kontposbnbie paboTs
CamocTosTenpHas - [loaroroBka HHPOPMAITMOHHOTO COOOIIEHHUS 110 TEME:! 3

pabota cTy/IeHTOB

«llepuoduueckomy 3axomny 6yoywee He cpo3um
DpaspyuieHuem».

Tema 1.3.

CrpoeHue BeniecTra

Jlekun

Conepxxanne y4eOHOro MaTepuaa




1 Nonnas xummueckas cBs3b. KaTHoHsl, nx 00pa3oBaHHe U3 aTOMOB B pE3yJIbTaTe
Mpolecca OKUCICHUs. AHHOHBI, X 00pa30BaHUE U3 aTOMOB B PE3yJIbTaTe
Tpoliecca BOCCTaHOBJIeHUs. MloHHas CBSI3b KaK CBA3bh MEXKAY KaTHOHAMH H
AHMOHAMHU 32 CUET 3JIEKTPOCTaTUIeCKOro mpuTshkeHns. Kinaccudukanust HoHOB!
0 COCTaBY, 3HAKY 3apsja, HAIMYHIO TUAPATHON 000J0uky. MoHHBIC
KpucTauimueckue pemerku. CBONCTBa BEUIECTB C HOHHBIM THUIIOM
KPUCTAJUIMYECKON PEIIETKU.

2 KoBanentnas xuMudeckas cBsi3b. MexaHn3M 00pa30BaHUsI KOBaJICHTHOM CBS3U
(0OMEHHBIH U TOHOPHO-AKIIEITOPHBIH). DIECKTPOOTPHUIIATEIEHOCTb.
KoBaneHTHble nossipHas U HenosipHas cBsi3u. KpaTHOCTh KOBaJIGHTHOM CBSI3H.
MornekynspHble ¥ aTOMHBIE KpUCTAIITHYecKre pereTkr. CBOHCTBA BEIIECTB C
MOJICKYJIIPHBIMH ¥ aTOMHBIMH KPUCTAJUTMUECKUMH PEIICTKAMHU.

3 Meramnnueckasi KpUCTAJUTMUECKAas PEHISTKA U METAITNYECKas XUMUIecKast
cBs3b. OU3NYECKUE CBOMCTBA METAIOB. ATrperaTHble COCTOSIHUS BEILIECTR:
TBepaoe, xuaKOe 1 ra3000pa3HOE COCTOSHUS BemecTB. [lepexon BemecTra u3
OJIHOT'O arperaTHOro COCTOSHUSI B ipyroe. BomopoaHast CBsI3b.

4 [TonsiTue o cMecu BemecTB. ' oMorenHrie U rereporeHabie cMecu. CocTan
cMeceil: 00beMHas 1 MaccoBas JOJTM KOMIIOHEHTOB CMECH, MacCOBast IOJIS
npumeceid. [lonsatue o nucnepcHoii cucteme. JucnepcHas ¢aza u qucrepcu-
OHHas cpeJa. K.HaCCI/I(I)I/IKaHI/I;I nucnepcHbIx cucteM. [IoOHITHE O KOJUTOUIHBIX
CHUCTEMAX.

CemuHapckue paboTel | - oHHAs XUMIYecKas CBS3b.

- KoBanenrnas xumMu4ueckas CBSI3b.

- Metaninueckas KpUcTaJuIndecKas perieTka u
METaJIIINYecKas XUMHYECKas! CBSI3b.

- [ToHsiTHE O CMECH BEILECTB.

KonTtponbHbie paboTh

CamocrosTenbHas - CocTaBieHue U pelIeHIe CUTYallnOHHbIX 3a/1ad.
paboTa CTy/IEeHTOB

Tema 1.4. Bopa. PacTBopbl. DiekTponuTrdeckas TUCCOIUaIus

Jlexun

Conepxanue yueOHOro MaTepuana

1 Bopa xak pactBopureins. PactBopumocts BemecTB. HackileHHbIe,
HEHACHIIICHHBIE, TIEPECHIEHHBIE PACTBOPHI. 3aBUCHMOCTh PACTBOPUMOCTH
ra3oB, XKHUJAKOCTEH U TBEP/IBIX BEIIECTB OT Pa3IMYHbIX (hakTOpoB. MaccoBas
JIOJISl pACTBOPEHHOTO BEMIECTBA.

2 OJIEKTPOJIUTHI U HEJEKTPOIUTHL. DIEKTPOIUTUYECKAS JUCCOLIMALIMSL.
MexaHu3Mbl 3IEKTPONIUTUUECKON TUCCOLUAIINU JIJIS BELIECTB C Pa3IMYHbIMU
TUMIAMU XUMHUYECKOU CBsI3U. [ MapaTUpOBaHHbIE U HETUAPATUPOBAHHBIE HOHBI.

3 CreneHp 3JIeKTPONUTHIECKON nrucconnanii. CUIIbHBIC U CIIA0bIe 3JIEKTPOJIUTHL.
OCHOBHBIE TTOJIOXKEHHUS TEOPUH ICKTPOTUTHIECKON Arcconranuu. KucmoTer,
OCHOBAHMSI Y COJIU KaK JIEKTPOJIUTHI.

CemuHapckue paboThl | - DIEKTPOIUTHI U HEAJIEKTPOIUTHI. DJIEKTPOIUTHIECKAs
JUCCOLHALIHS.

- CTeneHb 2IEKTPONMTHYECKOM auccoruarui. CHiIbHbIC U
ci1a0bIe JIEKTPOIIUTHI.

KonTtposbnbie paboTs

CamocTosiTesIbHas
pabota cTyJIeHTOB

Tema 1.5. Krnaccudukanust HeopraHm4ecKux COSIUHEHUH 1 X CBOMCTBa

Jlexmn

CojneprkaHne yueOHOTo MaTepuaia

1 KucaoTs! Kak OJICKTPOJIUTHI, UX KJ'IaCCI/I(i)I/IKaHI/IS[ 110 pa3JIMYHbIM ITPpU3HAKAM.
XHUMHYECKUE CBOMCTBA KMCIIOT B CBETE TEOPUH DIIEKTPOIUTUIECKON
nucconnany. OcoOEHHOCTH B3aMMOACHCTBHS KOHLIEHTPUPOBAHHON CEPHO 1
A30THOM KUCIIOT ¢ MeTayutaMid. OCHOBHBIE CIOCOOBI MOTyYeHHs] KUCIIOTHI.

2 OcHOBaHUA KaK QJICKTPOJIUTHI, UX KJ'IaCCI/I(l)I/IKaLII/IH 110 pa3JIMYHbIM NIPU3HAKAM.
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XUMHUYECKUE CBOMCTBA OCHOBAHUI B CBETE TEOPUU DIIEKTPOIUTUUECKOMN
nucconuanuu. Pa3noxeHue HepacTBOPUMBIX B BoJie OCHOBaHMUM. OCHOBHEIE
CHOCOOBI MOTYYeHNsI OCHOBAHHIA.

3 Counn kak snexTponutsl. Colu cpeiHne, KUCIbIe 1 OCHOBHBIE. XMHYECKUE
CBOICTBA COJICH B CBETE TEOPHUH AIIEKTPOIIMTHYECKOHN nuccormanuu. CrocoOs
nostydeHus: coneil. 'maponus conen.

4 Coneobpa3yromue 1 HeconeoOpazyromue okcuasl. OCHOBHBIE, aM(pOTEPHBIE H

KHUCIIOTHBIE OKCH/IBI. 3aBUCHMOCTH XapaKTepa OKCHIa OT CTENIEHH OKHUCIICHHUS
00pa3ymoIiero ero Meraia. XMMUYeCKHE CBOMCTBA OKCHIOB. [lonyueHune
OKCHJIOB.

CemuHapckue paboTel | - KHCIOTHI Kak 3JEKTPOIUTHI, X KIACCU(PUKAIINS 1O

Pa3INYHBIM PU3HAKAM.
- OCHOBaHHMS KaK DIICKTPOJHUTHI, HX KIACCUPHUKALINS 110
Pa3INYHBIM PU3HAKAM.

- Comu kak armeKTposnThl. Coli CpeIHne, KUCIbIC U
OCHOBHBIC.

- Coneo0pasyloniye 1 HecoIeo0pa3yroIue OKCHIBL.

KonTponpHbIe paboThI

CamocrosiTensHast - [loarotoBka MHGOPMAITMOHHOTO COOOIICHUS:
paboTa CcTyIeHTOB «Mecmopooicoenus u ucnorv3oeanue 6 Xossaicmee conell

yeonvHou Kuciomul Ha meppumopuu PK».
- CocTaBieHue TECTOBBIX 3aJaHUH M 3TAJIOHOB OTBETOB K HHM.

Tema 1.6. XHUMUYECKHE PeaKIiu

Jlekun

Conepxanue yueOHOro Marepuana

1

Knaccudukamnms xumudecknx peakiuii. Peaknny coelMHEHNS, pa3IoKeHHs,
3amenieHus, ooMeHa. Karanntuueckue peakiuun. OOpaTumble 1 HeoOpaTuMbie
peakuuu. ['oMoreHHbIE U reTeporeHHble peakuu. DK30TepMUUYECKHE U
SHIOTEPMUYECKHIE Peakiiu. TermoBor A3PPEeKT XUMUIECKIX PEeaKIIni.
TepMOXUMUYECKHE YPABHEHHUS.

OKHCINTETHHO-BOCCTAHOBUTENBHBIE peakiiui. CTereHb OKUCICHMS.
Oxuncnurens U BoccTaHOBJIEHUE. BoccTanoBUTEND N OKHcIeHHE. MeTon
3JIEKTPOHHOTO OajlaHca AJ1sl COCTaBJICHHUs ypaBHEHUH OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI.

[TonsiTHE O CKOPOCTH XUMHUYECKUX PEAKINI. 3aBUCUMOCTb CKOPOCTH
XMMUYECKUX PEAKLUH OT pa3NuuHbIX (PAKTOPOB: MPUPOIBI PEArHPYIOLINX
BEIIECTB, UX KOHLEHTPALHH, TEMIIEPaTyphl, HIOBEPXHOCTH COPUKOCHOBEHUS U
WCTIONB30BaHMS KaTanu3aTopoB. OOpaTuMble 1 HEOOpATHMBIC PEAKITUH.
XUMHYECKOE paBHOBECHE U CIIOCOOBI €ro CMEIEHHS.

Cemunapckue pabotsl | - Kinaccudukanns XuMHUUECKUX pPeaKyi.

- OKHUCIIUTENIbHO-BOCCTAHOBUTEIBHBIE pCaKknu.

KonTtposbHbie paboThl

CamocrosiTenpHast
paboTa CTyIeHTOB

Tema 1.7. MeTaiutel 1 HEMETAIUIBI

Jlekun

Copepxanne yueOHOTO MaTepuana

1

Mertaimisl. OcO6€HHOCTH CTPOSHHS aTOMOB M KpHUCTAIIIOB. DU3NdecKne
cBoiicTBa MeTayu1oB. Kitaccuukanys METauioB 1O Pa3InYHBIM MPU3HAKAM.
XHUMHYECKHE CBOMCTBA METAIITIOB. DJIEKTPOXUMUYECKUN PsIT HAPSKEHUH
MeTauioB. Meramnorepmust. O0mue ciocoObl nonyyenns Metaios. [lonsTue o
MeTaiypruu. [lupomeramnyprus, THAPOMETAIUTYPTHS U SIEKTPOMETAILUTYPIHsL.
CrinaBbl YepHBIE U IBETHBHIE.

Hemetamnel. OcoOeHHOCTH CTPOCHUS aTOMOB. Hemeramisr — MIPOCTHIC BCUICCTBA.
3aBUCHMOCTH CBOMCTB I'aJIOT'€HOB OT MX IIOJIOXKCHHS B HepHO,I[I/I‘leCKOﬁ CHUCTEMC.
OKHCIUTEIbHBIE U BOCCTAHOBHUTEILHBIE CBOMCTBA HEMETAJIOB B 3aBUCUMOCTH
OT UX MOJIOKCHHUA B PAAY IJICKTPOOTPUIATCIIBHOCTH.
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CemuHapckue pabOTHI

KonTtposbnbie paboTh

CamocrosTenpHas - [ToaroroBka HHMOPMAITMOHHOTO COOOITICHUS, CO3IaHNe
paboTa CTyICHTOB npe3eHTanui: «Mecmopooicoenus cepol u eé coeouneHull Ha

meppumopuu PK», «Mecmopooicoenue ¢pocpopumos 6
bacceiine pex Coiconvi, Boimu, na Tumane, Ilonsprom Ypane u
Tau-Xoey.

- [loaroroBka UHPOPMAITMOHHOTO COOOIICHUS, CO3aHUC
npe3eHTannii: «Mecmopoosicoenus anoMuHUue8blx pyo u
nepcneKmusbl NPoU3B00CMsead AIOMUHUSL HA Meppumopu

PK».
Paznen 2. Opraanyeckast XuMHUst
Tema 2.1. OCHOBHBIE NTOHATHUS OPTAaHNYECKON XMMUHU U TEOPUS CTPOCHHUS

OPraHUYeCKUX COEAMHEHUN

Jlexkun

Cojneprkanue yueOHOro MaTepuaia

1

[Ipeamer oprannueckoit xumud. [IpupoaHbie, HCKYCCTBEHHBIE U CHHTETUYECKUE
oprannueckue BemecTsa. CpaBHEHHE OPTaHMYECKHUX BELIECTB C
HeopraHnyeckuMu. BaneHTHOCTb. XUMHUECKOe CTPOEHUE KaK HOPsSI0K
COCIMHCHUA aTOMOB B MOJICKYJIBI 11O BaAJICHTHOCTH.

Teopus crpoenus opranndecknx coeauaeHuii A. M. bytiepoBa. OcHOBHEIE
MOJIOKEHHUSI TEOPUH XMMUYECKOro cTpoeHus. M3omepus 1 n3omepsl.
Xumudeckne GOopMyIIbl U MOCTH MOJIEKYJ B OPTaHMYECKOH XUMHHU.

Knaccudukamus opranuueckux BemecTs. Kiaccugukaiiysi BEmecTB 1Mo
CTPOCHHIO YTIEPOJTHOTO CKeNleTa U HATMIHIO (PYHKIIMOHAIBHBIX TPYIIIL.
I'omonoru u romonorus. Hayana nomenknarypst IUPAC.

Knaccudukanms peakiuii B opraHMuecKoi XUMHU. Peakiiuy mprcoenHeHus!
(ruapupoBaHMs, TaIOTCHUPOBAHHMS, THAPOTAIOrCHUPOBAHUS, THIPATAIINH).
Peakiu oTiiensieHus (AeruIpupoBaHusl, 1eTHIPOraloreHUPOBaHHS,
neruaparaiyn). Peakium 3ameneHvs. Peakinu n30MepU3alivm.

Cemunapckue pabotsl | - Kimaccudukanuys opraHM4ecKux BEIIeCTB.

- Kimaccuduxanms peakiuii B opraHN4ecKOil XUMHHL.

Kontposbnbie paboTh

CamocTosTenbHas - [loaroroBka HHGOPMAIIMOHHOTO COOOIICHUS:
pabora cTyIeHTOB «DKon0cUYecKas cumyayus 6 patioHax 00owiuu Heghpmu,

yena, 2aza Ha meppumopuu PK».

Tema 2.2. YrneBoJI0poJibl U UX NPUPOAHBIE ICTOUHUKU

Jlexun

CojneprkaHue yueOHOro MaTepuaia

1

AJIKaHBI. TOMOJIOTHYECKUI paA, I30OMEPUA U HOMCHKJIATypa aJIKaHOB.
XUMHYECKHE CBOMCTBA aJIKaHOB (MeTaHa, 3TaHa): TOpCHUC, 3aMCIICHUC,
PA3JIOKCHHUE, ACTUAPUPOBAHUC. HpI/IMeHeHI/Ie aJIKaHOB Ha OCHOBE CBOMCTB.

AukeHbl. DTHJICH, €ro nojyueHue (IeruapupoBaHUeM dTaHa,
JIeTIOJIMMEPHU3AIIUeH TTOJTUATHIICHA). | OMOIOTHYeCKUI Psill, H30MEpHs,
HOMEHKJIaTypa aJIkeHOB. XMMUYECKHE CBOICTBA ITUIIEHA: TOPEHHE,
KavyecTBEeHHbIC peakiuu (o0eciBeYrBaHre OPOMHOM BOJIBI i PacTBOpa
NepMaHTraHarta Kajius), TUApaTanus, nojiumepusaiys. [I[puMeHeHne sTiieHa Ha
OCHOBE CBOWCTB. [IoHATHE 0 TMEHaX KaK yrieBoJopoJax ¢ ABYMs ABOMHBIMU
cBs3smu. ConpspkeHHbIE TUEeHBl. XUMUYecKue cBoiicTBa OyraaueHa-1,3 n
M30MpeHa: o0ecIBeunBaHrne OPOMHOM BOBI M TOJIMMEPU3ANINS B KaydIyKH.
HatypanpHblil 1 cCHHTETHYECKHE KayduyKu. Pe3una.

Ankunbsl. AuetuwieH. XUMUYECKHE CBOMCTBA alleTUJICHA: TOPEHUE,
oOecrBeunBaHre OPOMHOI BOABI, MPUCOEAMHEHNH XJIOPOBOAOPOAA U
ruaparanus. [IpumeHeHue aneTuieHa Ha OCHOBE CBOMCTB. MexkiaccoBas
M30MEPHS C AJIKATUEHAMH.

Apenbl. benzon. Xumudyeckne CBOHCTBAa O€H30J1a: TOPEHUE, PEAKIIUH 3aMEIIICHHSI
(ranorenupoBanue, HuTpoBaHue). [IpuMeHeHe OeH301a Ha OCHOBE CBOMCTB.
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ITpupoaHbie ICTOUHUKH YTIIEBOIOPOI0OB. [IpUpoHEbIi ra3: cocta, IPUMEHEHUE
B kauecTBe TorumBa. Hedtb. CoctaB 1 nepepabotka Hedru. [leperonka nedru.
HedrenpomyKTsr.

CemuHapckue paboTsl | - AJKaHBI: TOMOJIOTHYECKHNA PsiJi, HOMEHKJIATypa, CBOWCTBA,

MOJTyYeHUE U IPUMCHEHUE.
- AJIKEHBI: TOMOJIOTHYECKHIA PsiJl, HOMEHKJIATypa, CBOMCTBA,
MoJTydeHne U IpUMEHEHHeE.

- AJIKUHBI: TOMOJIOTHYECKHH Psiji, HOMEHKIIATypa, CBOMCTBA,
MOJTyYeHUE U IPUMEHEHUE.

- ApeHbl: OEH30II: CBOICTBA, IOJMyUSHHE U IPUMEHEHHE.

KonTtponbHbIe pabOTHI

CamMocTosTenbpHas
paboTa CTyIeHTOB

Tema 2.3. Kucnopoacoaepxaiine opraHu4eckue COeIMHEHUS

Jlexun

CojneprkaHue yueOHOro MaTepuaia

1

Criuptsl. [Tonmyuenne staHoNa OpOXKEHHUEM TIIOKO3bI U THAPATAlMel THIICHA.
lMunpokcunpHas rpynmna kak GyHknuoHansHas. [loHsITHE 0 TIpenenbHBIX
OJTHOATOMHBIX COUPTax. XUMHUYECKUE CBOMCTBA 3TaHOJIA: B3aUMOJCUCTBUE C
HaTpUeM, 00pa30BaHUE MPOCTHIX U CIOKHBIX (PUPOB, OKKCICHUE B aJIbJICTH/I.
[IpuMeHeHue 3TaHOoIa HA OCHOBE CBOMCTB. AJIKOIOJIU3M, €r0 MOCIEICTBUS IS
OpraHu3Ma YeJIOBeKa U MpeaynpexacHue. [ TuuepuH Kak npeacTaBUTeNb
MHOT'OAaTOMHBIX CHI/IpTOB. Ka‘IGCTBCHHaﬂ peaKum{ Ha MHOI'OQTOMHBIC CHI/IpTLI.
IIpuMmeHeHue riauuepuHa.

®enon: pu3uUecKre U XUMHUECKHAE CBOWCTBA. B3anMHOe BiIHsIHHE aTOMOB B
MoJieKyJe (peHoIa: B3auMOACHCTBHIE C THAPOKCUIOM HATPHSI U a30THOM
kuciioroil. [IpuMeHnenue GeHosa Ha OCHOBE CBOMCTB.

Anpaeruabl. AnpaeruaHas rpymmna kak GyHkiuuonanbpaas. opmanbaeru u ero
CBOIMCTBA. OKUCIICHUE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIICHHE B
COOTBETCTBYIOIIMI criupT. IloydeHue anbaeruioB OKUCIEHUEM
COOTBETCTBYIOIINX CHUPTOB. [IprMeHeHne GopManbaeriuia Ha OCHOBE ero
CBOMCTB.

[lonsiTie o kapOOHOBBIX KHcIOTaX. KapOokcuinbHas rpymmna Kak
¢yHkuMoHanbHas. ['oMonornveckuit psiji npeaeIbHbIX OHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [lonmydeHre kapOOHOBBIX KUCIIOT OKHCICHUEM
JIBJETHI0B. XMMUYECKHE CBOICTBA YKCYCHOW KUCIIOTHI: 00IIKe CBOICTBA C
MUHEpaIbHBIMHU KHCIOTaMH U peakuus srepudukannu. [Ipumenenne ykcycHon
KHCJIOTBI Ha OCHOBE CBOMCTB. BhICIINE KUpHBIE KUCIOTHI Ha IpUMEpe
MaJbMUTHUHOBOM M CTEAPUHOBOM.

Croxuble 3¢upsl 1 xupbl. [lomydeHne cioxHbIX 3QUpOB peakuen
srepuduranuu. CIoxHble 3QHUPHI B IPUPO/JIE, UX 3HaUeHHe. [[puMeHeHne
CIIOKHBIX 3(UPOB HA OCHOBE CBOMCTB. JKUPHI KaK CI0KHBIE 3QUPEI.
Knaccudukanus ;xupoB. XuMHUECKUE CBOMCTBA KUPOB: THAPOIU3 U
THIPUPOBAHHE KUAKHUX KHPOB. IIprMeHeHe sUpoB HA OCHOBE CBOMCTB. MbLIa.

VYraeBompl, ux KiIacCU(pHUKAINsA: MOHOCaxapuabl (TIr0Ko3a, GpyKTo3a),
Jucaxapuibl (caxaposa) u mojrcaxapu sl (Kpaxmai U 1eiutosio3a). [oko3a —
BEIIECTBO C JBOWCTBEHHOW (DYHKLUEH — ajbAeruA0CHUPT. XUMUIECKUE
CBOWCTBA TIIIOKO3bI: OKHCIIEHUE B TIIFOKOHOBYIO KUCIIOTY, BOCCTAHOBJICHHE B
copOuT, cipToBOE OpokeHue. [[puMeHeHre TITFOKO3bI Ha OCHOBE CBOMCTB.
3HadyeHue yriaeBoA0B B )KUBOHM MPUPOJIE U KU3HU 4yenoBeka. [loHsTue o
peaKkuax MOJUKOHACHCAIMU U THIPOJIN3a Ha IPUMEpE B3aUMOTIPEBPAILCHHA:
TIII0K03a <> TIOJIMCAXapH/l.

Cemunapckue padoTsl | - CiupThl: KiaccuduKalys, CBOMCTBA, MOTYYCHUE U

IIPUMEHEHHUE.

- @eHomn: Gpu3MUECKUe U XUMHYECKHe CBOMCTBA. [lomyueHne u
IIPUMEHEHHUE.

- AJbIeTHIBI: TOMOJIOTHUYECKUH psiJi, HOMEHKJIATYpa,
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CBOWCTBA, TIOJyYCHHE U MPUMCHEHNE.

- KapOoHOBBIE KUCIOTHI: TOMOJIOTHYECKUN PAI,
HOMEHKJIATypa, CBOMCTBA, MOJyYCHUE U IPUMEHEHHE.
- CrnoxxHbIe 3(PHUPHI U KUPHI: CBOWCTBA, TIOTYYSHUE U
MIPUMEHCHUE.

KonTtposbnbie paboTh

CamocrosTenpHas - CocraBiieHrne cBOIHOM (0000MIaromeii) TabIUIIBI 110 TEME:
paboTa CTyICHTOB «Yenesoowl: knaccugurxayus, ceoticmea, QyHKyuUU».

Tema 2.4. A3zoTtcojepkanue opraundeckue coeauaenus. [loammepsl

Jlexkun

Copeprkanne yueOHOTO MaTeprala

1

[TonsTne 06 amuHax. AnndaTnaecKue aMUHbI, HX KIaCCU(PUKAIHS H
HOMEHKJIaTypa. AHWIMH KaK OpraHuueckoe ocHoBaHue. [loiryuenue aHuanHa u3
HHUTpoOeH30a. [IpruMeHeHre aHnIIMHA Ha OCHOBE CBOMCTB.

AMUWHOKHCIIOTHI KaK aM(poTepHbIe MU yHKIIMOHAIBHBIE OpTraHMIECKUe
coeanHeHHs. XMMUYECKUE CBOMCTBA aMUHOKHCIIOT: B3aUMOJICHCTBHUE C
IIeI0YaMH1, KUCJIIOTaMHU | JAPYT C APYroM (peakiusi MOJUKOHICHCAILINH).
[lentuanas cBs3p 1 noaunentuap!. [I[puMeHeHne aMUHOKHCIIOT HA OCHOBE
cBoiicTB. llepBuuHasi, BTopu9Has, TPETUIHAS CTPYKTYPHI OEITKOB. XUMUYECKHE
CBOICTBa OEITKOB: TOpPEHHUE, ACHATYpPALMs, THAPOIN3, LIBETHBIC PEAKIIUH.
bruonormueckne QyHkunm OEIKOB.

[Homumepsr. benkn u monurcaxapuap! Kak ornonomumepsl. [Iractmaccsr.
[Tomyuenue nmonuMepoB peaxiyei MoJIuMepr3alii 1 MOJNKOHACHCAIIUH.
TCpMOHHaCTHqHBIG 1 TCPMOPCAKTHUBHBIC ITJIaCTMACCHI. HPGI[CTEIBI/ITCJII/I
miacTMacc. Bonokna, ux kiaccudukamnus. [lonyderne BonokoH. OTaensHbIe
MPEICTABUTENN XUMUYECKUX BOJIOKOH.

4

[TpomesxyTounas aTtectanus B Gopme mudpepeHInpoOBaHHOTO 3a4eTa

Cemunapckue padotsl | - [lonsiTe 060 aMuHax. AHWIMH: CBOWCTBA, TIOITy4YeHHE,

NPUMEHEHHE.

- [lonumeps!. benku 1 nonucaxapuapl Kak GMONOIMMEDSI.
ITnactmaccsl.

- JuddepeHnmpoBaHHbIi 3a4eT.

Kontposbabie paboTh

CamocTosTenbHas - CocraBienue cBoiHOM (0000IatoIIeit) TabIHIIbI TT0 TEMe:
paboTa CTy/IeHTOB «llonumepnl: knaccuguxayus, ceoricmea, GyHKyuu,

npumenerue.

Bcero

59

HpI/IMepHBIe TEMbl UHAUBUIYAJIBHBIX IIPOCKTOB.

° COBpeMeHHBIe METOAbI O6633apa)KI/IBaHI/IH BO/BI.

* AITIOTpOTIHS METAILJIOB.

* Xwusnp u gesarenvHocth .M. Menneneera.

* «[Ieproanyeckomy 3aKoHy Oyayliee He TPO3HUT Pa3pyLICHUEM. . .»

* OxpaHa OKpY’KalomIeil cpeibl OT XUMHUYECKOTO 3arpsA3HEHUS.

* [Ipumenenune TBepOro 1 razoo0pasHoro okcuaa yrieposa (1V).

* 3ammMTa 030HOBOT'O IKPaHa OT XMMHUYECKOTO 3arps3HEHNS.

* PacTBOpBI BOKpYT Hac. TUIIBI pacTBOPOB.

* YcTpaHeHue )KECTKOCTH BOJbI Ha IPOMBIIUICHHBIX PEATIPUITHSIX.

* CepHas KUCJIOTA — «XJIeO XUMUUECKON MPOMBILIUIEHHOCTID.

* Mcnonp3oBaHre MUHEPATIBHBIX KUCIOT Ha MIPEANPHUITUSIX PA3ITHYHOTO TPODHUIISL.
* OKCHIBI U COJTU KaK CTPOUTEIHHBIE MATEPHAIIBI.

* MHoronukuii KapOoHaT KaJIbLUs: B IPUPO/IE, B IPOMBILIJICHHOCTH, B OBITY.
* DJIEKTPOJIN3 PaCIUIaBOB AJIEKTPOIUTOB.

* lcTopusi BOSHUKHOBEHUS U PA3BUTHSI OPTaHUUECKON XUMUH.

* YII1€eBOAOPOAHOE TOIUIMBO, €r0 BUBI M Ha3HAUCHHUE.

* CUHTETHYECKHE KayqyKH.: UCTOPHS, MHOT0OOpa3te 1 MepCreKTUBHI.
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3. YCJIOBUA PEAJIU3AIIUU YYEBHOM JUCILUILIUHBI

3.1. TpeGoBaHuUsI K MUHUMAJIBLHOMY
MAaTepPHAJBbHO-TEeXHUYECKOMY O0ecrneyeHuro

Peanu3anus paboueii mporpaMmbl yaeOHOM JUCIUILIMHBI IPEATIONIAracT HaTHInue
4.1.1 yueOHoro kabuHera  KaOWHET XUMHH 316

4.1.2 HaﬁopaTOpI/II/I nH(OPMATUKH U THPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUH,
4.1.3 3ana ouobmorexa;

YUTAIbHBIN 3aJ1 C BBIXOJOM B CCThb I/IHTCpHeT.

3.2 O6opynoBaHue y4eOHOTro KaOUHeTa U PadoYUX MeCT KabuHeTa

HaumMeHoBaHHA 00bEKTOB U CPEACTB MATEPUATbHO-TEXHHYECKOT O
Ne Ipumeyanus
o0ecneyeHus
Oo0opynoBanue yueOHOro kabnnera
1 | PaGoumne mecTa o KOJMYECTBY O0yJarONIMXCs — He MeHee 25 +
2 | PabGouee mecTo mperogaBaTes +
3 | Jlocka nis mena +
4 | Pa3nBmkHAs JEMOHCTPAIIMOHHAS CHCTEMA
IleyaTHble MOCOOUS
5 | Tematuueckue TaOIHUIIBI +
6 | [Moprpersr n
TexHuveckue cpeacTsa 00y4eHust
HaunmMeHoOBaHHA 00bEKTOB U CPEACTB MATEPUATbHO-TEXHHYECKOTO
Ne IIpumeyanus

odecneyeHNs

Texunueckue cpencrpa o0yuenus (cpeacrsa UKT)

3.3. Ucnosib3yeMble TEXHOJIOTHH 00y4eHH S

B menmsx peanmzanyu  KOMIIETEHTHOCTHOTO TMOIXOAa B 00pa3oBaTeIbHOM  IPOIIECCEe
UCTIONIB3YIOTCSL  CJICAYIONIME AaKTUBHBIE W WHTCPAaKTHBHBICE (OPMBI  NPOBEICHUS  3aHSATHIA:
KOMIIBIOTEPHBIE CUMYIISALINHU, JIETTOBBIE U POJIEBBIC UTPHI, aHATH3 KOHKPETHBIX CUTYaIlui, Keiic MEeTO,
MICUXOJIOTHYECKUE U UHBIE TPEHUHTH, KPYTJIbIA CTOM (TPYIIOBBIE JUCKYCCUH U J1e0aThl), MpobIeMHoe
oOydeHHe, MO3TOBOW IITYpM WM OpPEHHCTOPMHUHT, WHTEIIEKT-KapThl, HHTEPHET-IKCKYPCUU
(HTepakTUBHAsT JKCKYPCHsI), SKCKYPCHOHHBIM MPaKTUKyM, MacTep-Kiacc, 3HAKOBO-KOHTEKCTHOE
oOydeHure, MPOEeKTHOE 00yUeHHUE, OJTUMITHA/IA, Ta00PAaTOPHBIC OIBITH, KOH(EPECHIIHS, TUCTAaHIIHOHHOE
oOydeHune, padoTa B MaJIBIX TPYIIax, COMUATbHBIC IPOSKTHI (BHEAYIUTOPHBIE (POPMBI - COPEBHOBAHHS,
(UIBMBI, CIEKTAaKIHM, BBICTAaBKM U Jp.), HHTEPAKTUBHbIE JIEKUUU (NPEMEHEHHEM BHICO- W
ayJIMoMaTepHaIoB) U Jp.




3.4. UndopmannoHHoe odecneyeHue 00yueHust
Ilepeyenb pekomMeHayeMbIX YUeOHBIX M3aanuil, UHTepHeT-pecypcos,

JAOMOJTHUTEIbHOM JIUTEPATypPbl

[Tpuka3z Munobpuayku Poccun ot 31.03.2014 Ne 253 (pen. ot 26.01.2016) «O06 yTBep)aCHUU
denepanbHOTO TIepeyHs YIeOHUKOB, PEKOMEHIYEMBIX K MCIIOIH30BAHUIO MPU PEATH3AIHA UMEIOITIX
TOCYJapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTENbHBIX IMPOrPpaMM HAYaJlbHOTO OOIIEr0, OCHOBHOTO
obmiero, cpeanero obmero obpaszoBanus» (3apeructpupoBano B Munrocte Poccuum 30.01.2013 Ne

26755)

OcHOBHBIE NEeYATHbIE HCTOYHUKH(2-3 u31anus)

Ne BrIxoannie JaHHBIE TEYATHOI0 U31aHUSA T'on I'pud
U3JaHUA
1 Kum A.M. Opranuueckas xumusi. Y4ueOHoe nmocodue, 2017 2014 Pexom.
2 XamutoBa A.W. Oprannyeckas xumus A cryaenroB CIIO, 2016 2014 Pexom.
3 Boctpukosa [".}O. Xumus. Yue6Hoe mocobue, 2015 2015
4 Hpoznos A.A. Xumus. Yaebrnoe nocodue mis CIIO, 2019 2019
5 Baiitaep B.B. Xumus. Yuebrnoe nocodue mis CIIO, 2019 2019
6 Ackaposa JI.X. Xumus. Yuebnoe nocobue ans CI1O, 2019 2019

I[OHOJ'IHI/ITCIIBHLIC JJICKTPOHHBIC U3TaHUA

Ne BbIxoaHble JaHHbIE JICKTPOHHOI'O H3AaHUHA

Pesxkum mocryna

XuMHs B MIHTEPECaX YCTOMUYMBOrO pa3BUTH: HAyYHBIH )KypHai. Tom 21. Ne 6

http://www.sibran.r

u/journals/KhUR/

Pecypcbl UaTepHer

EanHoe okHoO A0CTyIA K 06pa30BaTe.]'ll)HblM pecypcam. bub6anoreka

1) http://window.edu.ru/window/library

OnekTpoHHass ~ OuONIMOTEKa  y4eOHO-METOJUYECKOW  JIMTepaTypbl

npodeccuoHaTBFHOTO 00pa30BaHusl.

L ol0mero u

2) http://school-collection.edu.ru/catalog/res/bed06896-8cff-11db-b606-0800200c9a66/?;

http://school-collection.edu.ru/catalog/res/bb5811c3-aae7-11db-abbd-

0800200c9a66/?interface=pupil&class=51&subject=31 Bo03MOXHOCTh 3HAKOMCTBA C XWMWYECCKUMH

BCIICCTBaAMMU.
3) http://school-collection.edu.ru/catalog/pupil/?subject=16
TECTUPOBAHUS KaUCCTBa YCBOCHU MaTCpHraJia.
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http://school-collection.edu.ru/catalog/pupil/?subject=16

4. KOHTPOJIb 1 OHEHKA
PE3YJBbBTATOB OCBOEHUSA YYEBHOU JUCIHUIIJIMHBI

4.1 baHK cpeACTB AJisl OLEHKH Pe3yJIbTATOB 00y4eHUs
KoHTponb W OIleHKa pe3ylbTaTOB OCBOCHHUS YYE€OHOW JAMCHIHILTUHBI OCYIIECTBISCTCS
MpernojiaBaTesieM B TMPOIECCe MPOBEACHUS MPAKTHYECKUX 3aHATHH W JIaOOpaTOpPHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBHIMOJIHCHHUS OOYYAOIIMMUCA WHAWNBUAYAIBHBIX 3aJaHUM, TPOEKTOB,
HUCCIIEIOBAHUM.
OueHoYHBIE CPEJICTBA COCTABIISIIOTCS MPENOJIaBaTelieM CaMOCTOSITENIbHO TPHU  E€XKETOJHOM
oOHOBIIeHNU OaHKa cpeAcTB. KonmrdecTBO BApHAHTOB 3aBUCUT OT YHUCIIA 00YJaIOIIUXCSI.

OcHOBHBIE IOKA3ATEIH

(I)OpM])I H ME€TOABbI
KOHTPOJIA 1 O€CHKH

Ne Pe3yabTaThsl 00y4eHust
OLICHKH pe3yJibTaTa pe3yJ'II)TaTOB
00y4YeHust
JIMYHOCTHBIE
pe3yJabTaThl

UyBCTBO rOpJIOCTH U YBAKEHUS K
HCTOPHUH U IOCTHKECHUSIM
OTEUYECTBEHHOM XMMHUYECKOM
HayK{; XUMUYECKH TPaMOTHOE
MoBeJIeHHE B PO ECCHOHATBHON
NESITEILHOCTH U B OBITY MPHU
oOpaIieHuu ¢ XUMHYECKUMU
BEILIECTBAMH, MaTepUaIaMu U
MPOIIECCaMHU;

- IOHKMMAaHUEC POJIM XMUMUU B
€CTEeCTBO3HAHHH, €€ CBSI3U C
JIPYTHMH €CTECTBEHHBIMU
HayKaMH, 3HAUCHHA B JKU3HU
COBPEMEHHOT0 00IIIeCTBa;

- HOHMMAaHHUEe TII00ATBHBIX
po0JIeM, CTOSIIINX TIepeT
YeJI0BEYECTBOM: IKOJIOTMYECKHX,
SHEPreTUYECKHUX U CHIPHEBBIX;

- DKOJIOTUYECKH TPAMOTHOE
MOBEJICHUE B OKPY>Kalollen
cpene;

- OLICHKA BIIMSIHUSL XHUMHUYECKOTO
3arps3HEHHS OKPYKAIOIIEH CpeIIbl
Ha OpPraHHu3M YeJIOBeKa U JAPYyTrHe
’KHMBBIE OPTaHU3MBI;

- Oe3omacHas pabora ¢
BEIIECTBAMHU B J1abOpaTOpHH,
OBITY M Ha TPOM3BO/ICTBE.

DKCHepTHas OICHKA
MPOBEPOYHOH pabOTHL.

['0TOBHOCTB K MPOIOTKEHUIO
00pa30BaHMs U MOBBIIICHUS
KBaJIn(UKaMK B N30paHHOMN
npodeccnoHanbHOM
NESATETLHOCTH U O0BEKTHBHOE
OCO3HAHUE POJIU XUMHUECKUX
KOMIICTCHITUH B 3TOM;

- mpuoOpeTeHne NPakTHIECKOro
OTIBITA JIESITETILHOCTH,
MpeIECTBYIONIEH
podecCUOHANBHON, B OCHOBE
KOTOPOH JISKUT AaHHBIA Y4eOHBII
penMer.

DKcrepTHast OLeHKa
MIPOBEPOYHOM pabOTHI.

YMeHue UCronb30BaTh
JOCTH>)KEHHS] COBPEMEHHOU
XUMHUYECKON HAYKHU U
XUMHAYECKUX TEXHOIOTHH /IS
MIOBBIIIEHUS] COOCTBEHHOTO
WHTEIJUIEKTYaJIbHOTO Pa3BUTHUS B
BbIOpaHHOM MpoeccCHOHATBHON
NeSITeTbHOCTH;

- HCIIOJIb30BAHHE JJOCTHUIKECHHMA
COBPEMEHHON XMMUYECKOMN
HayKH ¥ XUMHUYECKUX
TEXHOJIOTHH ISl TIOBBIIICHUS
COOCTBEHHOTO
HWHTEJUICKTYAJIbHOTO Pa3BUTHS
B BBIOpaHHOU
npodecCuoHaATbHON
JIeSITeNIbHOCTH,

Tekyniuii KOHTPOJIb B
(hopMe yCTHOTO Orpoca.

MeTanpeameTHbie
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pe3yJbTaThl

Hcnonbs3oBanme pa3mnyHbIX
BHUJIOB II03HABATEIILHOM
JEATEIIbHOCTH U OCHOBHBIX
MHTEJUIEKTYaIbHBIX OTepaIiuit
(TOCTaHOBKH 3aJ1a4H,
(bopMyIHpPOBaHUS TUIIOTES,
aHaJM3a U CUHTE3a, CPAaBHCHUS,
000011IeH s, CUCTEeMaTH3aI|H,
BBISIBIICHUSI IIPUYHUHHO-
CIICICTBEHHEIX CBS3€H, IOMCKA
aHaJIoOroB, (OPMYITUPOBAHUS
BBIBOJIOB) ISl PEIIICHHUS
IIOCTaBJICHHOH 3a/1a4H,
MIPUMEHEHHE OCHOBHBIX METOJIOB
Mo3HaHus (HaOJII0ICHUS,
Hay4YHOT'O SKCIIEPUMEHTA) ISt
W3YYEHHUSI Pa3IUYHBIX CTOPOH
XHMHYECKUX O0BEKTOB U
MIPOIIECCOB, C KOTOPBIMH
BO3HHUKACT HEOOXOIMMOCTE
CTaJKHBATHCS B
npodeccuoHaIbHOU cdepe;

- HCIIOJIb30BAHUE Pa3IHMYHBIX
BUJIOB IIO3HABATEIbHOM
NEeSITeIbHOCTH U OCHOBHBIX
HMHTEJUIEKTYaJIbHBIX OTepaIuit
(mocTaHOBKM 3ajauu,
(bopMyIHpPOBAHUS TUIIOTES,
aHaJlM3a U CUHTE3a, CpaBHEHUS,
000011IeH s, CUCTEMAaTU3aI|H,
BBISIBJICHUSI IPUYMHHO-
CIICICTBEHHEIX CBS3€H, IOMCKA
aHaJIOToB, GOPMYIUPOBAHUS
BBIBOJIOB) ISl PEIIICHHUSI
MIOCTaBIICHHOM 3a/1a4H,
MIPUMEHEHHE OCHOBHBIX
METOJIOB TTO3HAHUS
(HaOnroeHMsl, HAyYHOTO
9KCIIEPUMEHTA) JJIsl U3YUeHUs
Pa3IMYHBIX CTOPOH
XUMHUYECKUX O0BEKTOB U
MIPOIIECCOB, C KOTOPBIMU
BO3HUKAET HEOOXOIUMOCTh
CTAJIKHBATHCS B
npodeccuoHabHOU chepe.

Texymui KOHTPOJIb B
(hopme ycTHOTO oTIpoca.

Hcnons3oBanne pa3iMuHbIX
HCTOYHUKOB JJIS TOJTY4EHUS
XUMHAYECKON HH(OpMAaIH,
YMEHHE OLICHUTH €€
JOCTOBEPHOCTD ISl TOCTHIKEHHS
XOPOIIUX pe3yIbTATOB B
npodeccuonanbHoOM chepe;

- MPOBEJIEHUE CAMOCTOSITEIIEHOTO
MONCKAa XUMHUYECKOMN
rH(OPMAITNH C UCTIONB30BaHIEM
pa3IUYHBIX HCTOYHUKOB (HAYYHO-
MOMYJISIPHBIX M3/IaHUH,
KOMITBIOTEPHBIX 0a3 TaHHbBIX,
pecypcos UHrepHeTa);

- ICTIOJIb30BaHNE KOMITHIOTEPHBIX
TEXHOJIOTHH JJ1s1 00pabOTKU U
repeiayd XUMHIECKOM
rH(OPMAITNH U e TPEACTaBICHHS
B Pa3NUUHBIX Qopmax.

DKcIepTHas OLECHKA
MPOBEPOYHOH pabOTHL.

IIpeamerHbIe
pe3yJbTaThl

CdopmupoBaHHOCTH
MPEJICTAaBICHUN O MECTE XUMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa; TOHUMaHUE POJIU XUMHH B
(bopMHUpOBaHUU KPYTro30pa U
(GYHKIIMOHATIBHOW IPaMOTHOCTH
YeJI0BEKa I peLIeHUs
MIPAaKTUYECKUX 3a/1a4;

- TOHUMAaHHE TIT00ATBHEIX
po0JIeM, CTOSIIINX Tepe]T
YeJIOBEYECTBOM: DKOJIOTHUYECKHX,
JHEPreTHYECKUX U CHIPHEBBIX;

- 00BSICHEHNE XMMUYECKHUX
SIBIICHUH, TPOUCXOIAIINX B
pupoze, ObITY U Ha
MIPOU3BOJICTBE;

- OKOJIOTHYECKH TPAMOTHOE
MTOBEJICHUS B OKPYKaIOIIEH
cpene;

- OLIEHKA BIIMSTHUS XUMHUYECKOIO
3arpsI3HEHMSI OKPYKAFOIIEH CpeIbl
Ha OpPraHu3M YeJIOBEeKa U JAPyrue
JKUBBIC OPraHU3MBbI.

DKCIepTHAs OIEHKA
MPOBEPOYHOI pabOTHI.

Bragenne ocHOBONOIATalOIINMHA
XUMHNYCCKUMMU ITOHATUAMU,

- OIICpUPOBAHUC CICAYHOIIUMHA
XUMHUYCCKHUMU ITOHATHUAMM:

Texkymuil KOHTPOJIb B
bopme ycTHOro ompoca.
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TEOPUSIMU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU;, YBEPEHHOE
MOJb30BaHUE XUMUYCSCKOM

TEPMUHOJIOTUEH U CUMBOJIMKO;

BEIIIECTBO, XUMHUYECKHUH 3JIEMEHT,
aTOM, MOJIEKYJ1a, OTHOCUTEIbHBIE
aTOMHAs ¥ MOJIEKYJISIPHAsI MacChl,
HOH, aJUIOTPOIIHS], H30TOIIB,
XHUMUYeCKasi CBSI3b,
3NIEKTPOOTPULIATETBHOCTE,
BaJICHTHOCTb, CTEIICHb
OKHCJICHHUSI, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIN 00beM
ra3000pa3HbBIX BEIIECTB,
BEIIECTBA MOJICKYJISIPHOTO
HEMOJIEKYJISIPHOTO CTPOCHHS,
PacTBOpPHI, SIEKTPOIUT U
HERJIEKTPOJIUT, 3JIEKTPOIH-
TUYECKas! TUCCOIHALIHS,
OKHCJIUTENb U BOCCTAHOBUTEIIb,
OKHCJICHHE U BOCCTAHOBJICHHE,
TEIUIOBOM () (HEeKT peaxiiuy,
CKOpPOCTh XMMHUUYECKOMN pEeaKnH,
KaTaJn3, XMMUYECKOE PaBHO-
BECHE, YTIIEPOJHBIN CKEIET,
(yHKIMOHANBHAS TPYIINA,
HU30MCpUsA, rOMOJIOTUs.

Biranenne oCHOBHBIMM METOIaMH
HAy4YHOTI'O IO3HAHUS,
UCTIOJIB3yEMBbIMU B XUMUH:
HaOJI0ICHUEM, OIIMCAaHUEM,
M3MEPEHUEM, SIKCIIEPUMEHTOM;
yMeHue 00pabaTbIBaTh,
OOBSACHATH PE3YIbTAThI
MIPOBE/IEHHBIX ONBITOB U JIEJIaTh
BBIBOJIbI; TOTOBHOCTH H
CIOCOOHOCTh MPUMEHSATH METO/IbI
MO3HAHUS TIPU PEIICHUH
MIPAKTUYECKHX 3a/1a4;

- BJIaJICHUE OCHOBHBIMU
METOJIaMU HAYYHOTO
IIO3HaHus, UCIIOJIb3YCMbIMHU B
XVMHUU: HAOJTFOICHUEM,
OITMCAaHHUEM, U3MEPEHUEM,
IKCIEPUMEHTOM; YMECHHUE
o0pabaThIBaTh, OOBSICHATD
Pe3yNbTaThl MPOBEIEHHBIX
OIIBITOB U A€JIaTh BBIBO/JBI,
TOTOBHOCTb U CIIOCOOHOCTD
IMPUMCEHATH METO/AbI ITIO3HAHUS
MIPH PEUICHUN TIPAKTUYECKUX
3a/1a4 B OBITY U Ha
MIPOU3BO/JICTBE.

Tekynuii KOHTPOJb B
(hopMe ycTHOTO oTIpoca.

DKcIepTHAas OLECHKA
MPOBEPOYHOH pabOTHL.

CpopMUpOBaHHOCTH YMEHHS
JaBaTh KOJMYECTBEHHBIE OIIEHKU
" IPpOU3BOJUTH PaCUCTHI 11O
XUMHYECKUM (hopmyrnam u
YPaBHEHUSM,;

- YCTaHOBKA 3aBHCHMOCTH MEXITY
Ka4eCTBEHHOM M KOJMYECTBEHHOMN
CTOPOHAMHU XMMHYECKIX
00BEKTOB U TIpOIecCcOB. Pemenue
pacYeTHBIX 33134 TI0 XUMUYECKUM
hopmynam U ypaBHEHHUSIM.

QKCHepTHaﬂ OIICHKa
PaCUYCTHBIX 3aILaHPIﬁ.

Brnanenue npaBuiaMu TEXHUKU
0€30MacHOCTH MPU
UCIOJIb30BAHUU XUMHUECKUX
BEIIIECTB;

- Oe3omacHas pabora ¢
BEI[ECTBAMH B J1a00OPATOPHH,
OBITY U Ha ITPOU3BOJICTBE.

Tekyniuii KOHTPOJIb B
(bopme ycTHOro ompoca.

CdopmupoBaHHOCTH
CcOOCTBEHHOM MO3HITNH TIO
OTHOIICHUIO K XUMUYECKON
nH(popManuu, NoJydaeMon u3
pa3HbIX UCTOYHUKOB.

- KpUTHYECKast OI[eHKa
JIOCTOBEPHOCTH XUMUYECKON
nHpOpPMAaLIUH, TOCTYNAIOIIEH U3
Pa3TMYHBIX UICTOYHHUKOB.

DKCIepTHAS OIeHKA
MPOBEPOYHOMN PabOTHI.
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4.2 IlpumMepHbIi IEpeYeHb
BOIPOCOB M 3aJaHMI )il IPOBeIeHU S
HUTOr0BOr0 KOHTPOJIAA y4eOHBIX JOCTUKEHUI 00y4aromuxcs
MPHU peau3annu cpeaHero oomero odpasoBanus

1) PacuerHble 3a71a4n Ha HAXOXKICHHE OTHOCHUTEIBHON MOJICKYJISIPHOM MacChl, OIpeelICHUe
MacCOBOH J0JIY JIEMEHTOB.

2) Bwujbl cBSI3U: KOBAJICHTHAs, MOHHASI, METAJUTMYECKAsI.

3) DNEeKTPOJUTHI U HEIIEKTPOIUTHI.

4) DneKTpONIUTHYECKAs AUCCOLUALNS: KUCIIOT, [IEI0YeH, COeH.

5) Knaccudukanus XUMUYECKUX PEAKIIHH.

6) MeTasuibl, HEMETaILIBL.

7) AJKaHBI: XUMHUYECKHE CBOWCTBA, OIyYCHHE.

8) AJIKCHBI: XUMHUYECKHE CBOWCTBA, OIyYCHHE.

9) AJKMHBI: XUMUYECKUE CBOWCTBA, MOJIyYCHHUE.

10) ApeHnbi: GEH30II: CBOICTBA, TOJTYYCHUE U IPUMCHECHUE.

11) Cruprsr: knaccuuKanus, CBOMCTBA, MOJYYCHHUE U IIPUMEHEHHE.

12) Anpaeruzpl: CBOMCTBA, MOMyYCHHE H IPUMEHEHHE.

13) KapOoHOBBIE KHCIIOTHI: CBOMCTBA, TIOIYUYCHHE 1 IPUMCHEHHE.

14) YrneBopl, uX KiIacCH(pUKAIU: MOHOCAXaPU/Ibl, TUCAXaAPUIBI U TIOJIHACAXaPHUIBL.

15) IMonmmepsl. benku u monucaxapu bl Kak OnomnosuMepsbl. [lmacTtMaccs.

@OopMBI KOHTPOJISA 3HAHWUM:

1) VYcrTHBIN Onpoc Ha JIEKIUSIX, MPAKTUIECKUX U CEMUHAPCKUX 3aHSATHUSIX.
2) TlpoBepka BBIMOJHEHHS TUCHMEHHBIX JJOMAITHUX 33J[aHUH.

3) IIpoBepka BBHIMOIHEHHS PACYCTHBIX 3a/1ad.

4) TectupoBaHHE.

5) KoHTposb caMocTOATENIbHON paboThI (B MUCHBMEHHOM MIIM YCTHOMU (opMme).
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