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1. MACITIOPT
pado4eid mporpaMmMbl y4eOHOM TUCUUILIAHBI

Ob.07.2 EcrecrBo3nanne. XUMMUS

1.1. O61acTh NpuMeHeHUs1 padoveil NPOrpaMmMbl y4eOHOMH JUCIUNIIMHBI

PaGouass nporpamma y4eOHOH nucruruiiHbl «EcTecTBO3HaHUE: XHMHS» COOTBETCTBYET
®denepallIbHOMY TOCYJApPCTBEHHOMY OOpa30BaTELHOMY CTaHIApTy CpeaHero (MOJIHOTO) OOIIero
00pa3zoBaHMs, YTBEP)KJIECHHOMY TpukazoM MwunoOpHayku Poccum ot 17 mas 2012 r. Ne 413 «O6
YTBEPXKICHUH (pellepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTEeIbHOTO CTAHAAPTa CPeIHEro (TOJHOTO)
o01rero oOpa3oBaHUsY.

[IporpamMma o0meoOpa3oBaTenbHON  y4eOHOW AUCHUIIIMHBI «ECTECTBO3HAHUE: XHMHSI»
npelHa3HayeHa Uig U3y4eHUsT XUMHUHM B TMPOPECCHOHANBHBIX 00pa30BaTeNbHBIX OPraHU3AIMSX,
peanu3yomux 00pa3oBaTeNbHYIO MIPOrpaMMy CpeAHEro o0Iero o0pa3oBaHus B Mpeeax OCBOCHUS
pOrpaMMbl  TIOATOTOBKK crienuanuctoB cpeanero 3sena (IIIICC3) na 6a3e OCHOBHOTO OOIIETO
00pa30BaHUs MPH MMOATOTOBKE CIIEIIHATICTOB CPETHEr0 3BEHA.

[IporpamMma pazpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemHero obmiero odpazoBaHusl,
NPEIBABISEMBIX K CTPYKTYpE, COACPXKAHHWIO M Pe3yIbTaTaM OCBOCHHS YYEOHOW JTHCIUTUIMHBI
«XuMHs», B COOTBETCTBUU C PekoMeHIanusMu MO OpraHU3alMd TMOJXYYSHHs] CPEIHEro OOIIero
o0pa3oBaHUsl B TpeiesiaX OCBOCHHUS 00pa3oBaTENbHBIX MPOTPAMM CPEIHETO MPO(ecCHOHAILHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOro oOIIero oOpazoBaHUs C Y4YeTOoM TpeOoBaHU (eaepaabHbIX
TOCY/IapCTBEHHBIX 00pPAa30BaTEIbHBIX CTAHIAPTOB M IOJYYaeMON MPOPECCHH WU CICIHUATHHOCTH
cpenHero mpodeccuoHaIbHOro 00pa3oBanus (mMUchbMo JlemaprameHTa rocyAapCTBEHHOM MOTUTHUKH B
cdepe moaroroBku padounx kajapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

[IporpamMma y4eOHO# mucuumiuuHbl «EcTecTBO3HaHHME: XMMHS» SBISETCS OCHOBOW JUIS
pa3paboTKu pabouMx MPOrpaMM, B KOTOPHIX MpodeccHoHabHBIE 00pa3oBaTeIbHBIE OpraHU3AIlNH,
peanusyomiie 00pa3oBaTeIbHYyI0 MPOrpaMMy CpeliHero oomiero oOpa3oBaHusl B Mpeeinax OCBOCHUS
[ITICC3 na 6a3ze ocHOBHOro 001Ier0 00pa3oOBaHMs, YTOUHSAIOT COACp)KaHHWE y4yeOHOro Marepualna,
MOCIIE0BATEIHHOCT €r0 U3YYEeHHs, pacipeeieHne Y4eOHbIX YacOB, BUJIBI CAMOCTOSITENILHBIX paboT,
TEMaTUKy TBOpYECKHUX 3aJaHuii (pedeparoB, MOKIAJ0B, HHIWBHUIYaTbHBIX IPOCKTOB W T. IL.),
YUUTHIBas CHEMU(UKY MPOrpaMM TOJATOTOBKM KBAIU(DUIMPOBAHHBIX pabOUYUX, CIHyXKalIUX H
CIEIMAIMCTOB CPETHETO 3BEHA, OCBAaUBaeMO MPpodeccHu Wil CeHaIbHOCTH.

[IporpaMMa MOXKET HCIONB30BATHCS JPYTUMH TPOGECCHOHATBLHBIMU 00pa30BaTEIbHBIMU
OpraHU3aIUsIMHU, PEATU3YIONIMMU 00pa30BaTENIbHYI0 MPOrPaMMy CpEIHEro o0Imero oOpa3oBaHHs B
npeznenax ocsoeHus [IIICC3 Ha 6a3e ocHOBHOTO 00111€T0 00pa30BaHMUSL.

1.2 Mecto  yuyeOHOi  JAUCHMIUIMHBI B  CTPYKTYpe  OCHOBHOM

npo¢eccuoHAIBHOI 00pa30BaTEIbHOI MPOrPaMMBbI

Pabouas mporpamma peanusyercss B mnpenenax ocBoeHuss OITOIT CIIO na 6a3ze OCHOBHOTO
obmero obpazoBaHus ¢ ToxydeHHeM cpemaHero obmero obpaszoBanus (IIIICC3) m msywaercs B
0011e00pa3oBaTeIbHOM IIUKIIE.

HNannas yueOHas mucnumummaa BxoauT B coctaB BA3OBbBIX (ITPO®UJIBHBIX) mucrunmux
obmeobpaszoBarenpHoro nukia [MIICC3.

1.3. Heau u 3apaun y4eOHOIl JUCHUIUVIMHBI — TPeOOBAHUS K pe3y/ibTaTaM

OCBOCHUS YUeOHOM TMCIUTIIUHbI:
PaGouass mporpamMma y4yeOHON AMCUMIIIMHBI OPUEHTHUPOBAHA HA JOCTHKEHHUE CIIETYIOIINX
Lesei:

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




(dbopMupoBaHre y OOydYarOIIUXCS IEIOCTHOTO MPEACTABICHUS O MHpPE U POJIU XUMHH B
CO3JIaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTHUHBI MUDPA; YMEHHs OOBICHATH OOBEKTHI
U IIPOLECCHl OKPYXKAKOIIEH [IEHCTBUTEIBHOCTU: IPUPOJHOM, COLMAIbHOM, KYyJIbTYpHOH,
TEXHUYECKOHN CPeJbl, — UCHOJIB3Ys JI1 TOTO0 XMMUYECKHE 3HAHMUS,

pa3BuTHE y OOy4aroImuXxcs YMEHHUH pa3nuyarh (PaKThl U OICHKH, CPAaBHHUBATH OIICHOYHBIC
BBIBOJIbl, BUJIETb MX CBSI3b C KPUTEPUSMU OLIEHOK M CBS3b KPUTEPUEB C OIPEAEICHHON
CHCTEMOM IIEHHOCTEH, POpPMYIUPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO TO3HUIIUIO;

npuoOpereHue OOy4arOUMMUCS OIbITa Pa3HOOOpa3HOW JAESITeNbHOCTH, TO3HAHUS U
CaMOMO3HAHUS;, KJIIOYEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE I Pa3TuYHBIX
BUJIOB JICATEIBHOCTH (HABBIKOB PEIICHUS MPOOJIeM, MPUHATUS PEUICHHM, TOUCKa, aHAINU3a U
o0paboTku  WHpOpPMAIMK, KOMMYHHUKATHBHBIX  HABBHIKOB, HAaBBIKOB  HM3MEPCHHIA,
COTPYIHUYECTBA, O€30M1aCHOT0 OOpaIEHHs C BEECTBAMH B IIOBCETHEBHOM JKU3HMU).

OcBoenne COICPIKAHU yLIC6HOI71 JUCHUITIINHBI «EcTecTBO3HAaHUE: XHMHUS» O00ECIIEUUBAET

JOCTHIKCHUC CTYACHTAMU CICAYIOIUX PC3YJIbTATOB!:

1.

o

JIUYHOCMHDBIX .

YyBCTBO I'OPAOCTU U YBAXCHHS K MUCTOPUM U JOCTHKCHMSIM OTEUECTBEHHOW XMMHYECKOU
HAYKW; XUMAYECKH IPaMOTHOE MOBEJICHHE B IPOPECCHOHATBHOMN IS TEIFHOCTH U B OBITY IPH
00palleHnu ¢ XMMUYECKHMHU BEIIECTBAaMM, MaTeprajlaMH U IIPOLecCaMH;

TOTOBHOCTh K IPOJOJDKCHUIO OOpa30BaHWs WM TOBBINICHHS KBTM(UKAIUA B H30paHHOU
NpopECCUOHAIBHONW ~ JIEATEIbBHOCTH M OOBEKTHMBHOE OCO3HAHHE POJIM  XHMHYECKHX
KOMIICTCHITUH B 3TOM,;

YMCHHE HCIIOJIBb30BATH JOCTUKCHUA COBpeMeHHOﬁ XHUMHYCSCKOHN HAayKH U XHUMHUYCCKUX
TEXHOJIOTHI JJId TTOBBIIICHUA COOCTBEHHOTO HWHTCJUICKTYAJIbHOT'O PAa3BUTUA B Bbl6paHHOﬁ
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH,

mem anpedmemubtx:

HCIOJIb30BAHUE  PA3JIMYHBIX BHUJOB IIO3HABATEIBHOW  JEATEIIBHOCTU M OCHOBHBIX
WHTEJUICKTYAJIbHBIX Ofeparuii (MOCTaHOBKM 3a/1a4yu, (OpMyJIMpOBaHUS THUIOTE3, aHAU3a U
CUHTE3a, CpaBHEHHs, 00OOIIEHUS, CUCTEMATH3AIlMH, BBISBICHHS MPUUYWHHO-CIEICTBEHHBIX
CBs3€H, MOMCKA aHAJIOTOB, ((OPMYIUPOBAHUS BHIBOJIOB) JIJISl PEIICHUS MIOCTABJICHHON 3a/1a4u,
MPUMEHEHHE OCHOBHBIX METO/OB TO3HaHMS (HAOMIOAEHUS, HAyYHOTO SKCIIEPUMEHTA) s
M3Y4YEHUs PA3IMYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOIMMOCTh CTAIIKUBATHCS B MPOPECCHOHATBHON cdepe;

HCIIOJIb30BAHHUEC PA3JINYHBIX UCTOYHUKOB IJIA IMOJIYYCHHA XUMHYSCKOMN I/IH(i)OpMaHI/II/I, YMCHUC
OLCHUTH €€ NOCTOBCPHOCTH JIA JOCTUIKCHHUA XOPOIIHUX PE3YJILTATOB B HpO(l)CCCHOH&J'H:HOfI

chepe;

npPeoOMenmHbIX:

c(OPMHPOBAHHOCTh MPEACTABICHUI O MECTE XUMHUH B COBPEMEHHOM HayyHOU KapTUHE MUPA;
MMOHMMAaHUE POJIM XMMHU B (OPMHUPOBAHHUU KPYrozopa M (QPYHKIHMOHAIBHONW TPaMOTHOCTU
YeJIOBEKA I PELICHUS IPAKTUYECKUX 3a/1a4;

BJIaICHUEC OCHOBOIIOJaratOmmyMu XUMHUYCCKUMHU TOHATUAMH, TCOPUAMH, 3aKOHAMHU U
3aKOHOMCPHOCTIAMU,; YBEPCHHOC MTOJIb30BAHUC XUMHYECKOMN TCpMHHOHOFI/Ieﬁ u CHMBOJ’IHKOﬁ;

BJIaAICHUEC OCHOBHBIMM MCTOJAMH HAY4YHOI'O II03HAHHWsA, MCIIOJIB3YCMbBIMH B XHMUMU!:
Ha6J'IIO,Z[CHI/ICM, OIMMMCAHUCM, HU3SMCPCHHUCM, OSKCICPUMCHTOM; YMCHHC O6pa6aTBIBaTB,
OOBACHATH PE3YIBTATHI IPOBCACHHBIX OIBITOB U JACJIaTh BBIBOAbLI; TOTOBHOCTH U CITOCOOHOCTH
IMPUMCHATH MCTOJbBI ITIO3HAHUA IIPU PCIICHUU ITPAKTHUYCCKUX 3a0aY,

c(OpPMUPOBAHHOCTh YMEHHS J1aBaTh KOJMYECTBEHHbIE OLEHKU M MPOU3BOJIUTH PACUETHI 1O
XUMHAYECKUM (hOpMYJIaM U YPaBHEHUSIM;

BJIAZICHUC IMTPpaBHUJIaMH TCXHUKU 0e30macHOCTH ITPpU UCITOJIB30BAHUN XUMHUYCCKUX BCIICCTB,

c(hOpMHUPOBAHHOCTh COOCTBEHHOM TMO3WUIIMMA TIO OTHOIIEHHIO K XMUMHYECKOW WH(opMaiuu,
MOJy4a€MOM U3 Pa3HbIX HCTOUHUKOB.




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

0 CHEeLUaIbHOCTU [ 43.02.10 | | Typusm

BCEro 4acoB B TOM YHCIIe
MaKCHUMalIbHOW yueOHON HArpy3Ku o0y4arolerocs 4acoB, B TOM 4HCIIe

00s13aTeNbHON ayAUTOPHOM y4eOHON HAarpy3Ku 00y4aroIIerocs 4acoB,

CaMOCTOSTEILHOM pa6OTBI o6yqalomeroc;1 YJacoB,



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bemM yuyeOHOM TUCHUIIJIMHBI U BUABI Y4eOHOIl padoThI

Ne Bup yuyeoHoii padoTbi Obnem
4acoB
1 MaxkcumanbHas yueOHas Harpyska (BCero) 61
2 OO0s3aTenbHas ayIMTOpHAs yueOHas Harpy3ka (BCero) 39
B TOM YHCIIE:
2.1 CeMuHapbl U IPAKTUYECKUE 3aHATHUS 25
2.2 JIEKIIUA 14
3 \ CamocTosTenpHas pabota o0ydaronierocs (BCero) 22
B TOM YHCIIE:
3.1 MOATOTOBKA MH()OPMAIIMOHHOTO COOOIICHHUS, CO3/TaHUE TTPE3CHTAIIA 11
3.2 COCTaBJICHHE U PEIlICHUE CUTYAI[MOHHBIX 3a]1a4 3
3.3 COCTABJICHUE TECTOBBIX 3a/IaHUH M ATAJIOHOB OTBETOB K HUM 4
3.4 COCTaBJICHHE CBOAHOM (0000MIIaromieii) TabIuIlbl 110 TeMe 4
Hrorosas arrecranus B popme qudepeHIMpOBaHHOTO 3a4eTa
Hroro 61




2.2. IlpumMepHBbIH TEMATHYECKUI IVIAH U COAEePKAHUE YIeOHOH TUCIUTIIUHBI

OV]1.07.2 EctecTBO3HAHHE: XHMUS

HaumenoBanmue JAUCIHUIIJITUHBI

HaumenoBanue pa3xejioB 1 TEM

Homep pa3nesioB u O6bem Yposenb
Tem Conep:kanue y4eOHOIr0o MaTepHuasia; CeMUHAPCKUeE qacon OCBOCHHS
3aHATHS; CAMOCTOSITeIbHasi padoTa 00y4aloumuxcs
1 2 3 4
Pazpea 1. Oo0mas u HeopraHm4yecKasi XUMHs
Tema 1.1. OCHOBHBIE IOHSTHUS U 3aKOHbI
Jlexun 1
Conepxanue yueOHOro MaTepuana
1 BemectBo. AToM. Monekyna. Xumuueckuii anemeHnt. Amorponus. [Ipocteie n 1
CJIOKHBbIE BellecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BELLECTB.
Xumuueckue 3Haku U popmyiibl. OTHOCHUTENIBHBIE AaTOMHAs U MOJIEKYJIpHAs
maccel. KonnuecTBo BelecTna.
2 CrexuomeTpusi. 3aKOH COXpaHEHHs MacChl BEIIECTB. 3aKOH MOCTOSHCTBA 2
COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYpbl. 3aKOH ABOTraipo U CICACTBUS U3
HETO.
3 Pacuernble 3aaun Ha HaXOXKJ€HHE OTHOCUTEIHLHON MOJIEKYIIPHON Macchl, 3
olpesieJIeHHe MAacCOBOM JI0JIM XUMUYECKHX AJIEMEHTOB B CJI0’KHOM BEILIECTBE.
Cemunapckue padoTsl | - CTexuoMeTpus. 3aKOH COXpaHEHHS MacChl BEIECTB. 3aKOH 2
MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHON CTPYKTYPBHI.
- PacueTHble 3a/1aun Ha HAXO0XKAEHUE OTHOCUTENBHOMN
MOJIEKYJIIPHOM MAacchl, ONpeAeIEHUe MacCOBOM 0IU
XMMHAYECKHX 3IEMEHTOB B CI0)KHOM BEILECTBE.
KonTposnbHbie paboTh
CamocTosTenbHas
pa0oTa cTyIeHTOB
Tema 1.2. [lepuonuueckuii 3axkoH u [lepuoanueckas cucrema
xuMuueckux anemeHToB .M. Menjeneesa u cTpoeHUe aToMa
Jlexun 2
Conepxanue yueOHOro Marepuana
1 Otkpeitue [.1. MenneneeBbiM [lepuoanueckoro 3akona. [lepuoanueckuii 1
3akoH B hopmyimposke J[. 1. Menaeneesa. [lepuoanueckas Tadmuia
XHUMHYECKHX JIEMEHTOB — rpaduiyeckoe 0ToOpaKeHHe MepHOANIECKOTO
3akoHa. CTPyKTypa MepHoIHYeCKOM TaOIHIIbL: MEPHO/bI (Maible U OOJbIIHE),
rpynnsl (rnaBHas u nobounas). Coppemennas Gpopmynuposka [lepuoauaeckoro
3axkoHa. 3HaueHue lleprnonuueckoro 3akoHa u [leproanyueckoil cucTeMbl
xuMuieckux ementos [.W. Menneneesa 11 pa3BUTHs HAYKHU U TIOHUMaHHUS
XMMUYECKON KapTHHBI MHpa.
2 ATtoMm — crioxHas yactuna. Aapo (IpOTOHBI M HEWTPOHBI) U AJIEKTPOHHAS 2
ob6onouka. M3otomsl. CTpoeHHE IEKTPOHHBIX 0007I0UEK aTOMOB 3JIEMEHTOB
MaJIbIX eproa0B. OCOOEHHOCTH CTPOCHUS 3JIEKTPOHHBIX 000JI0YEK ATOMOB
AIIEMEHTOB OOJIBIINX TIEPHOI0B (MIEPEeXOIHBIX 1eMeHTOB). [ToHsTHE 00
opouTaisx. -, p- u d-opoutanu. DIeKTPOHHBIC KOHPUTYpAIIUU aTOMOB
XUMHUYECKHX JIEMEHTOB.
Cemunapckue padoThI
KonTtposbHbie paboTh
CamocTosTenbHas - [loaroroBka nHGOPMALIMOHHOTO COOOIICHUS 110 TEME: 3
pabota cTy/IeHTOB «llepuoduueckomy 3akoHy Oyoywee He epo3um
PpaspyueHuem.
Tema 1.3. CrpoeHue BemiecTra
Jexuun 2
Conepxanne y4eOHOro MaTepuana
1 | WNonnas xummyeckas cBsizb. KaTnoHbl, nx 00pa3oBaHHe U3 aTOMOB B Pe3yJIbTaTe 2

8




Mpolecca OKUCIeHNs. AHHOHBI, IX 00pa30BaHUE M3 aTOMOB B PE3yJIbTaTe
rpoiiecca BoccTaHOBICHUs. VIOHHAs CBSI3b KaK CBSI3b MEXY KATUOHAMU U
AHMOHAMHU 32 CUET 3JIEKTPOCTaTUIECKOTro mpuTshkeHns. Kinaccudukanust HoHOB!
10 COCTaBY, 3HAKY 3apsja, HAIMINIO THAPATHONU o0omouku. MoHHbIE
KpucTajuimueckue pererku. CBONCTBa BEUIECTB C HOHHBIM THIIOM
KPUCTAJUIMYECKON PEIIETKH.

KoBasleHTHass XUMUYECKas CBsI3b. MeXaHN3M 00pa30BaHM KOBAJICHTHON CBS3U
(0OMEHHBIHM 1 TOHOPHO-AKIIENITOPHEIH). DIEKTPOOTPHUIIATEIEHOCTb.
KoBanentHeie noisipHasi 1 HemoysipHas CBsi3u. KpaTHOCTh KOBaJIGHTHOM CBSI3U.
MornekynsapHbIe ¥ aTOMHBIE KpUCTAIITHYecKre pereTki. CBOHCTBA BEIIECTB C
MOJIEKYJSIPHBIMA ¥ aTOMHBIMHU KPHCTAJUTHIECKUMH PEIIeTKaMH.

Mertanueckas KpUCTaNInYecKas pelieTka U MeTalInyecKasi XuMHUIecKast
CBs13b. DU3NUECKHE CBOMCTBA METAIIIOB. ATperaTHbIE COCTOSIHUS BEIICCTB:
Treproe, KuIKoe U ra3000pa3HoOe COCTOSIHUS BelecTB. [lepexo/1 BemecTra u3
OJTHOTO arperaTHOro COCTOSIHUS B ipyroe. BoopoHas cBsi3b.

[Tonstue o cMecu BemiecTB. ['oMoreHHsle U reteporeHHsie cmecu. CocTas
cMeceil: 00beMHast U MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MaccoBasi 101
npumeceit. [lonsTie o nucnepcHoii cucteme. JucnepcHas ¢aza u qucrepcu-
OHHas cpeJa. K.HaCCI/I(I)I/IKauMﬂ nucnepcHbIx cucteM. [IoHITHE O KOJUTOMIHBIX
CUCTEMax.

CemuHapckue paboTsl | - oHHast XUMHIYECKast CBS3b.

- KoBajeHTHas XUMUYECKas CBSI3b.

KonTtponbHsie paboTh

CamocTosTenbHas - CocTaBlieHrE U pellleHne CUTYallUOHHBIX 3a/1ad.
paboTa CTy/IEeHTOB

Tema 1.4. Boga. PacTBOpBI. DneKTponuTHIECKask AUCCOIMALIUS
Jlexkun

Cojneprkanue yueOHOTO MaTepuaia

1

Bopa kak pactBopureins. PactBopumocTs BemecTB. HackileHHsbIe,
HEHACBIIICHHBIE, IEPECHIEHHBIE PACTBOPBI. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, XKHUJIKOCTEH U TBEPJIbIX BEIIECTB OT Pa3IMYHbIX (hakTOpoB. MaccoBas
JI0J1s1 PACTBOPEHHOT'O BEIIECTBA.

OJIEKTPOJIUTHI U HEJEKTPOIUTHL. DIEKTPOIUTUYECKAS JUCCOLMALIMSL.
MexaHu3Mbl 3IEKTPOJIUTUUECKON TUCCOLUAIINU JIJIS BELIECTB C Pa3IMYHbIMU
TUIIAMU XUMHUYECKOM CBA3U. | MIpaTupOBaHHbIE U HETHUIPATUPOBAHHbBIE HOHBI.

Crenenn 3H6KTp0J’IHTH‘ICCKOﬁ JAUCCOoManuun. CunbHbIE U clTa0bIe QJICKTPOJIUTHI.
OCHOBHBIE TIOJIOKCHUS TCOPUH SHGKTPOHHTHHGCKOﬁ JUCCOMAIu. KI/ICJ'IOTI:I,
OCHOBAHU M COJIN KaK 3JICKTPOJIUTEI.

CemuHapckue paboThl | - DJIEKTPOIUTHI U HEIIEKTPOIUTHL. DIECKTPOTUTHICCKAS

JICCOITHALTHSL.
- CreneHp 3MeKTPOIUTHYECKON Auccounannu. CUIbHbIE U
ci1a0ble AJIEKTPOIIUTHI.

KonTtposbHbie paboTh

CaMocTosTenbHast
pabota cTy/IeHTOB

Tema 1.5. Knaccudukarys HeOpraHM4eCKUX COSIMHEHHI U UX CBOKWCTBA

Jlexmn

CojneprkaHne yueOHOro MaTepraia

1

KucaoTs! Kak OJICKTPOJIUTHI, UX KJ'IaCCI/I(i)I/IKaHI/IS[ 110 pa3JIMYHbIM ITPpU3HAKAM.
XHUMHAYECKHE CBOMCTBA KMCIIOT B CBETE TEOPUH IIIEKTPOIIUTHIECKON
nucconnanyy. OcoOEHHOCTH B3aMMOICHCTBHS KOHLIEHTPUPOBaHHON CEPHOM 1
A30THOM KUCIIOT ¢ MeTayutaMid. OCHOBHBIE CTTOCOOBI MOTyYeHHUs] KUCIIOTHI.

OcHoOBaHHUA KaKk QJICKTPOJIUTHI, UX KHaCCI/I(bI/IKaHI/ISI 110 pa3JIMYHbIM ITPU3HAKAM.
X¥UMHUYECKUE CBOMCTBA OCHOBAHUH B CBETE TEOPHH DJIEKTPOIUTHISCKOM
muccoruanyn. PaznoxeHre HepacTBOPUMBIX B BOJIe OCHOBaHUH. OCHOBHBIC
CIIOCOOBI MOTYYEHUSI OCHOBAHUH.

Comu Kak OJICKTPOJIUTHI. Coin CPpE€AHNEC, KUCJIBIE 1 OCHOBHBIC. XUMHYECKHUE
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CBOMCTBA COJICH B CBETE TEOPUH DIICKTPOITUTHISCKON auccomuanun. Criocoobl
noJIydeHus coner. 'maponus coneil.

Coneobpasyromye u HecoieoOpa3zytoniue okcuabl. OCHOBHBIE, aM(pOTEpHBIE U
KHCJIOTHBIC OKCHJIBI. 3aBHCUMOCTh XapaKTepa OKCHJIA OT CTETICHW OKUCIICHHSI
00pa3ymoliero ero Merauia. XMMUYeCKHE CBOMCTBA OKCHIOB. [lonyueHune
OKCHJIOB.

CemuHapckue padoTel | - KHCIOTHI Kak 3JEKTPOIUTEI, X KIACCU(PUKAIINS 10

Pa3INYHBIM MPU3HAKAM.
- OcHOBaHHMS KaK 3JICKTPOJIUTHI, UX KJacCH(DHUKAIIUS 11O
Pa3IMYHBIM MTPU3HAKAM.

- Comu kak 35meKTposuThl. Coli CpeIHne, KUCIbIC U
OCHOBHBIE.

- Coneo0Opazyromue 1 HecoJeo0pa3yonre OKCHIB.

KonTtponbHbIe pabOTHI

CamocTosTenpHas - [TogroroBka HHMOPMAITMOHHOTO COOOIICHHS:
pabota cTyaeHTOB «Mecmopooicoenus u ucnonb308anue 6 Xosslcmee coel

yeonvHou Kucaiomul Ha meppumopuu PK».
- CocTaBiieHUE TECTOBBIX 3aJaHUN M ITAJIOHOB OTBETOB K HHM.

Tema 1.6. XHUMHYECKHE peaKIiu

Jlexun

Conepxanue yueOHOro MaTepuana

1

Knaccudukanms XuMUYeCKUX peakiuii. Peakiinu coeTMHEHUs, pa3ioKeHuUs,
3amenieHus, ooMena. Karanmntuueckue peakiuun. O0paTumble 1 HeoOpaTuMbie
peaknuu. ['OMOreHHBIE U TETEPOTreHHBIE PEAKIINU. DK30TEPMUYECKHE U
SHIOTEPMUYECKUE peakyy. TermmoBoit 3pHeKT XUMUIECKUX PeaKInil.
TepMoxuMu4eckue ypaBHEHUS.

OKHCIIUTEIBbHO-BOCCTAHOBUTENbHBIE peakui. CTENeHb OKUCICHHUS.
OxucianTeb ¥ BOCCTaHOBJICHHE. BOocCTaHOBHUTEE M OKUCIIEHHE. MeTox
AJNIEKTPOHHOTO OayaHca i COCTABJICHUS YPAaBHCHHI OKUCIUTEIILHO-
BOCCTAHOBUTENBHBIX PEAKLMI.

[ToHsATHE O CKOPOCTH XMMHUYECKUX PEaKUni. 3aBUCUMOCTb CKOPOCTH
XMMUYECKUX PEAKLUH OT pa3NuuHbIX (PAKTOPOB: MPUPOIBI PEArHPYIOLINX
BEIIECTB, UX KOHIEHTPAINH, TEMIIEpaTypbl, IOBEPXHOCTH COMTPUKOCHOBEHUS U
WCTOJB30BaHMs KaTanu3aTopoB. OOpaTuMble 1 HEOOpAaTUMBIE PEAKIIUH.
XUMHYECKOE paBHOBECHE U CIIOCOOBI €ro CMEIEHHSL.

CemunHapckue pabotel | - OKHCITUTENHHO-BOCCTAHOBUTEIBHEIE PEAKITHH.

KonTtposbHbie paboTh

CamocrosiTenpHast
pa0oTa CTyIeHTOB

Tema 1.7. MeTaiuisl 1 HEMETAJUIBI

Jlexun

Copnepxanue yueOHOro Matepuana

1

Metamisl. Oco6€HHOCTH CTPOSHHS aTOMOB M KpHUCTAIIIOB. DH3NdecKkne
cBolicTBa MeTauoB. Kitaccudukanusi METauioB 110 pa3InYHbIM TIPU3HAKAM.
XHUMHYECKHE CBOMCTBA METAIIIIOB. DJIEKTPOXUMUYECKUH PSIT HAPSKEHUH
MeTauioB. Metamnorepmust. O0mue ciocoObl nmonyyeHns Metamios. [loHsTue o
MeTaiypruu. [lupomeramnyprus, THAPOMETAIUTYPTHS U SIEKTPOMETAILUTYPIHsL.
CrinaBbl YepHBIE U IBETHEIE.

Hemetamnel. OcoGeHHOCTH CTPOCHUS aTOMOB. Hemeramisr — OPOCTHIC BCUICCTBA.
3aBUCHMOCTb CBOMCTB I'aJIOT€HOB OT MX ITOJIO)KEHHS B HCpHO}IquCKOﬁ CHCTEME.
OKHCIUTEIbHBIE 1 BOCCTAHOBHUTEILHBIE CBOMCTBA HEMETAJIOB B 3aBUCUMOCTH
OT UX IOJIOKCHHA B PAAY IJICKTPOOTPUIATCIIBHOCTH.

Cemunapckue padoThI

KonTtposbHbie padoThI

CamocrosiTenpHast - [loaroroBka nHGOPMALIMOHHOTO COOOIIEHUS, CO31aHHUE
paboTa CTyIeHTOB npeseHTauui: «Mecmopoocdenus cepol u eé coeOuHenull Ha
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meppumopuu PKy, «Mecmopooicoenue ghocghopumos 6
baccetine pex Coiconvt, Boimu, na Tumane, Honaprom Ypane u
Iaii-Xoe».

- [ToaroroBka HHMOPMAITMOHHOTO COOOIICHIS, CO3IaHNe
npe3eHTauui: «Mecmoposcoenus antoMuHuesbix pyo u
nepcnexmussl nPoU3800CmMea AIOMUHUS HA MEPPUMOPUY

PK».
Paznen 2. Oprannyeckasi XUMHsI
Tema 2.1. OCHOBHBIC MOHATHSI OPTAaHUYECKON XUMHUH U TCOPUSI CTPOSHUS

OpTraHNYCCKUX COCIUHCHUI

Jlexun

Copeprxkanne yueOHOTO MaTepraia

1

[Ipeamet opranuueckoit xumuu. [IpupoHbIie, HCKYCCTBEHHBIC U CHHTETUYECKUE
opranudeckue BemniecTBa. CpaBHEHUE OPraHUUECKUX BEUIECTB C
HEOpraHUu4YecKUMH. BaeHTHOCTh. XUMHYECKOe CTPOSHUE KaK HOPSIOK
COETMHEHHSI AaTOMOB B MOJIEKYJIBI TIO BaJICHTHOCTH.

Teopus cTpoenus opranndeckux coequneHuii A. M. bytieposa. OcHOBHBIE
MOJIOKEHUS TEOPUU XUMUYECKOT0 CTpOoeHHUs. M3oMepusi U U30MEPHI.
Xumudeckne (HOpMYITbl H MOJIEITH MOJIEKYJI B OPTAaHWYECKOW XHMUU.

Knaccudukarus opranuueckux BemiecTB. Kiaccugukariysi BEIecTB 1Mo
CTPOCHHMIO YTJICPOJHOTO CKeJIeTa M HAIMYHMIO (DYHKIIMOHAIBHBIX TPYIIIL.
I'omomoru u romonorus. Havana Homenknatypst IUPAC.

Knaccudukamnms peakiuii B opraHndeckoi xumun. Peakiinu nmpucoeanHeHns
(ruapupoBaHMs, raJOreHUPOBAHUS, THAPOTATOrCHUPOBAHUS, THIPATALIUH).
Peaxiuu oTierienus (IeruapupoBaHus, e APOraIOTeHUPOBAHH,
neruzapataiuu). Peakuun 3aMenienus. Peakiuun n30MepH3aiuu.

CemuHapckue padoTsl | - Knaccudukarms opraHu4eckux BEIIecTB.

- Knmaccuduxkanus peakiuii B OpraHMueCKON XUMUH,

KonTtponbHbie paboTh

CamocrosTensHast - IToaroToBka HHGOPMAITMOHHOTO COOOICHUS:
pabora CTy/IeHTOB «DKon02uveckas cumyayus 8 patioHax 00ovlyu Hepmu,
yens, 2aza na meppumopuu PK».
Tema 2.2. YrineBo10poJibl M UX NPUPOAHBIE ICTOUHUKU
Jlexun

Conepxanue yueOHOro Matepuana

1

AJKaHBI: TOMOJIOTHYECKUH psAl, U30MEPHSI © HOMEHKJIATypa aJIKaHOB.
XuMHUYeCcKre CBOWCTBA alKaHOB (MeTaHa, 9TaHa): TOpeHue, 3aMeIlleHuE,
pasiiokeHue, neruapuposanue. [lpumMeHeHne alkaHOB Ha OCHOBE CBOMCTB.

AutkeHbl. DTHIIEH, €ro nojydeHue (IeruapupoBaHueM dTaHa,
JETIOTMMEPHU3AIIMei MONMATHIIEHA). | OMOJIOTHUYECKHIA PsiJl, H30MEpH,
HOMEHKJIaTypa alIKEeHOB. XMMUYECKUE CBOMCTBA 3TUJIEHA. TOPEHHUE,
KavyeCTBEHHbIE peakiuu (00eciBeYrBaHre OPOMHOMN BOJIBI M PaCTBOpa
MepMaHTraHarta Kajus), THApaTanus, mojguMepusaiys. [I[puMeHeHre STHIeHa Ha
OCHOBE CBOMCTB. [IoHsATHE O AMEHAX KaK yrieBO0POJIax C AByMs JBOMHBIMU
cBs3siMu. ConpsKeHHBIE TMeHbl. XMMHUYECKUE CBOMCTBa OyTaauena-1,3 u
M30MpeHa: o0ecIBeunBaHrue OPOMHOM BOBI M TOJIUMEPU3AIIHS B KAYIYKH.
HatypanbHblil 1 cHHTETHYECKHE KaydyKu. Pe3uHa.

AnkuHBI. ATIeTHIICH. X UMUYECKHUE CBOMCTBA alleTUJICHA: TOPEHNE,
oOecrBeurBaHre OPOMHO# BOIBI, PUCOSAMHEHUH XJIOPOBOIOPOAA U
ruapartauus. [I[pumeHeHue aleTuieHa Ha OCHOBE CBOMCTB. MexkiaccoBas
M30MEpHS C ATKATNCHAMH.

Apensl. ben3on. XuMudeckrne CBOHCTBA OEH30J1a: TOPEHUE, PEAKITIH 3aMEIICHIS
(ranorenupoBanue, HUTpoBaHue). [IpMeHeHe OeH301a Ha OCHOBE CBOMCTB.
[IpuponHbIe HCTOYHUKY YIIIEBONOPOAOB. [Ipupoanblil ra3: coctaB, NpUMEHEHHE
B kadectBe TorumBa. Hedtes. CocraB u nepepadorka Hedru. [leperonka Hedrw.
HedrenpoayKThl.

CCMI/IHapCKI/Ie pa6OTI>I | - AJIKaHBI. TOMOJIOTHYSCKUH pAAa, HOMCHKJIATYpA, CBOﬁCTBa,
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MoJTydeHNe U IPUMEHEHHeE.

- AJIKEHBI: TOMOJIOTHYECKUH PsiZl, HOMEHKJIaTypa, CBOWCTBA,
MOJTydeHNe U IPUMEHEHHeE.

- AJIKUHBI: TOMOJIOTHYECKHH Psiji, HOMEHKIIATypa, CBOMCTBA,
MOJTy4YeHUE U IPUMEHEHHE.

- ApeHbl: 6EH30J1: CBOMCTBA, MOJyYSHHUE U TPUMEHEHHE.

KontponbHbIe pabOTHI

CamMocTosTenbpHas
paboTa CTyIeHTOB

Tema 2.3. Kucnopoaconep:xaiye opraHI4ecKUe COCIUHEHUS

Jlexun

CojeprkaHue yueOHOro MaTepuaiia

1

Cruprel. [Tonydenue 3raHosa OPOXKEHUEM TIIFOKO3BI M THIpaTalueli 3TUIICHA.
lMunpokcunpHas rpynma kak GyHKnroHansHas. [loHsTHE 0 IpeneTbHBIX
OJHOATOMHBIX CIIUPTax. XUMUUYECKHE CBOMCTBA ATAHOJIA: B3AMMOIEHCTBUE C
HaTpUeM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX (HUPOB, OKUCICHUE B aJbJICTH]I.
[Ipumenenue aTaHONIa HA OCHOBE CBOMCTB. AJIKOT'OJIU3M, €0 MOCIEICTBUS IS
OpraHu3Ma YeJlOBeKa U MpeaynpexacHue. [ TuuepuH Kak npeacTaBUTeNb
MHOT'OaTOMHBIX CIUPTOB. KauecTBeHHas peaklys Ha MHOTOaTOMHbBIE CITUPTHI.
IIpuMmeHeHue rauuepuHa.

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

Anbaerunbl. AjbIeruHas rpymmna Kak (yHKIHoHaIbHas. DopMaibaerua u ero
CBOMCTBA: OKUCJICHUE B COOTBETCTBYIOLIYIO KUCIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOWIUU criupT. [lonydeHue anpaeruioB OKUCICHUEM
COOTBETCTBYIOIINX cUPTOB. [IprMeHeHne GopManbaeruia Ha OCHOBE €ro
CBOMCTB.

[TonsTe o kapOOHOBBIX KHcIOTaX. KapOokcuinbHas rpymnmna Kak
¢yHkunoHanbHas. ['oMonornveckuit psiji npeaeIbHbIX OHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [lomyueHre kapOOHOBBIX KUCIIOT OKHCICHUEM
aJIBJETHI0B. XMMHUYECKHE CBOIICTBA YKCYCHOW KUCIIOTHI: 00IINe CBOICTBA C
MUHEpaJIbHBIMHU KHCIOTaMH U peakuus srepudukannu. [Ipumenenue ykcycHoi
KHCJIOTHI Ha OCHOBE CBOMCTB. BBICIINE KUpHBIE KUCIOTHI Ha IpUMEpe
NaJbMUTHHOBOM M CTEaPUHOBOM.

Croxuble 3gupsl 1 xupbl. [lomydeHne cioxHbIX 3pUpoB peakuen
stepudurannu. CiaoxHble 3QUPHI B IPUPOJE, UX 3HaueHue. [Ipumenenne
CJIOKHBIX 3(UPOB HA OCHOBE CBOMCTB. JKUPHI KaK CII0KHBIE 3QUPEI.
Knaccudukanus xxupoB. XuMHUECKUE CBOMCTBA KUPOB: THAPOIU3 U
THJIPUPOBAHME KUAKHUX KUPOoB. I[IpuMeHeHue KUpoB Ha OCHOBE CBOMCTB. MbLia.

VYraeBompl, ux KiIacCU(pHUKAINA: MOHOCaxapuabl (TTr0K03a, GpyKTOo3a),
Jucaxapuibl (caxaposa) u mojrcaxapusl (Kpaxmai U Helutoio3a). [moko3a —
BEIIECTBO C IBOMCTBEHHOU (DYHKITMEH — aibIerHI0CIAPT. X UMHUIECKHE
CBOWCTBA TIIFOKO3bI: OKHCIICHHE B TIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBIJICHUE B
copOuT, cipToBOE OpokeHue. [[puMeHeHre TITFOKO3bI Ha OCHOBE CBOMCTB.
3HaueHue YIiIeBOIOB B XKUBOW MPHUPOJIE U KU3HU YesioBeka. [lonsTue o
peakusaX MOJMKOHACHCAIIMY U THPOJIH3a Ha IPUMEPe B3aMMOIPEBPAIlCHUI:
[JIIOKO03a <> MOJIMCaxapH/I.

Cemunapckue padoTel | - CiupThl: KiiaccuduKalys, CBOMCTBA, MOJTYYCHUE U

MIPUMEHEHHUE.

- @eHon: Ppu3MUECKUe U XUMHYECKHe cBOMCTBa. [lomyueHue u
MIPUMEHEHHE.

- AJbIeTH/IbI: TOMOJIOTHUECKUH psiJl, HOMEHKJIATypa,
CBOICTBA, IOJIyYEHHNE U IPUMEHEHHE.

- Kap6oHOBBIE KUCIOTHI: TOMOJIOTHYECKUHN DA,
HOMEHKJIaTypa, CBOMCTBA, OJIyUYeHHE U IPUMEHEHHE.

- CiioxHbIe 3()UPBI U )KUPBL: CBOMCTBA, OJTYYEHUE U
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MIPUMEHEHHE.

KonTtposbnbie paboTh

CamocTosTenpHas - CocraBiieHre cBOIHOM (0000MmIaromeit) TabIUIIhI 110 TEME:
paboTa cTy/IeHTOB «Yeneeoowl: knaccughuxayus, ceoticmea, hynxyuuy.

Tema 2.4. A3zoTtcojepkaiue opraunueckue coeauHenus. [loammepsl

Jlexkun

Copeprxanne yueOHOTO MaTeprana

1

[TonsTne 06 amuHax. AnndaTnaecKue aMUHBI, HX KIaCCU(PUKAIHS U
HOMEHKJIaTypa. AHWIMH KaK OpraHrudeckoe ocHoBaHue. [loryuenue anunmHa u3
HUTpoOeH301a. [[puMeHeHe aHnIMHA Ha OCHOBE CBOMCTB.

AMUWHOKHUCIIOTHI KaK aM(oTepHble MU yHKIIMOHAIBHBIE OpTraHIMIECKHe
COEIMHEHUSI. X UMUUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOACIHCTBHE C
[IeJ0YaMH, KUCIOTaMHU U APYT ¢ APYroM (peakiius MOTUKOHICHCAITUH).
[Tentuanas cBA3b ¥ HoaUNENTUABL. [IpuMeHeHe aMUHOKUCIIOT Ha OCHOBE
cBoiicTB. llepBruHas, Bropu9Has, TPETUIHAS CTPYKTYPHI OEITKOB. XUMHUYIECKHE
CBOWCTBa OCIIKOB. TOPEHUE, ICHATYPALUs, TUAPOJIN3, IIBETHBIC PEAKIUH.
Buonornueckue GyHKINU OEIKOB.

[Homumepsr. benkn n monwrcaxapuap! Kak ornonomuMmepsl. [Iiractmaccer.
[lony4yeHue momuMepoB peakLuei NOJTMMEPHU3aLUH U ITOJIMKOHICHCALIH.
TCpMOHHaCTHqHBIG 1 TCPMOPCAKTHUBHBIC ITJIaCTMACCHI. HPGI[CTEIBI/ITCJII/I
actMacc. BonokHa, ux knaccudukanus. [lomyuenue BosiokoH. OTaeabHbIC
MPEICTABUTENN XUMUYECKUX BOJIOKOH.

4

[IpomexyTounas arrectanms B hopme audpepeHIImpOBaHHOTO 3a9eTa

Cemunapckue padotsl | - [lonsiTre 060 aMuHax. AHWIMH: CBOWCTBA, TIOIy4YeHHE,

MpUMEHEHHE.

- [lonmumeps!. benku 1 nonucaxapuapl Kak GMONOIMMEDSI.
IInactmaccsl.

- IuddepeHnmpoBaHHbIi 3a4eT.

KonTponbHbIE paboTHI

CaMocTosTenbpHas - CocraBiieHre cBOIHOM (00001IaronIeii) TabIuIIbl 110 TEME!
paboTa CTyIEHTOB «llonumepwl: knaccugpuxayus, ceoticmea, yHxkyu,

npumeHerue) .

Bcero

61

HpI/IMepHBIe TEMblI UHANBUAYAJIBHBIX IIPOCKTOB.

° COBpCMeHHBIe METOAbI O6633apa)KI/IBaHI/I$I BO/BI.

° AIIJ'IOTpOHI/ISI MCETAJJIOB.

* Xuznb u gesrenvHocTh .M. Meneneena.

* «[TeprouuecKoMy 3aKOHY Oy/IyIliee He TPO3UT Pa3pyIICHUEM. ..»

» OxpaHa OKpY’KaromIei Cpeibl OT XUMHUUECKOTO 3arPSI3HCHHUSL.

* [IpumeHeHune TBepIOro 1 ra3000pasnoro okcuaa yrieposia (1V).

* 3aita 030HOBOIO 9KpaHa OT XUMHUUYECKOTO 3arPsI3HEHUSL.

* PacTBOpBI BOKpYT Hac. THITBI pacTBOPOB.

® yCTpaHeHI/Ie JKECTKOCTH BOJBI HAa IPOMBINUICHHBIX MIPEAIIPUATUAX.

* CepHasi KHCIIOTA — «XJIeO XMMHYECKOMN MPOMBIILICHHOCTID.

* cnonb30BaHHE MUHEPAIBHBIX KUCIOT Ha MPEANIPUITHIX PA3IXNIHOTO MPOQuUIs.
® OKCI/IJIBI 1 COJIM KaK CTPOUTEIIbHBIC MaTCpHaJIbl.

* MHoronMknii KapOoHAT KAIBIUS: B IPUPOJIC, B IPOMBIIIIJICHHOCTH, B OBITY.
* DIIEKTPOJTH3 PACILUIABOB AJIEKTPOIUTOB.

* McTopusi BOSHUKHOBEHHUSI M PA3BUTHUSL OPTaHUYECKON XUMUH.

* VIIIeBOIOPO/THOE TOILIMBO, €0 BHIbI M HA3HAUCHHE.

* CHHTETHYECKHE KayqyKH: HCTOPHsI, MHOT0OOpa3Ke U MepCIeKTUBHI.
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3. YCJIOBUA PEAJIU3AIIUU YYEBHOM TUCIUITIINHBI

3.1. TpeGoBaHuUsI K MUHUMAJIBLHOMY
MaTepPHAJIBbHO-TEeXHUYECKOMY 00ecne4yeHuIo

Peanu3anus paboueit mporpaMmbl yueOHOW AUCIUILTHHBI IPEIONIAaraeT HATHINe
yueOHoro kabunera 316

KAaOWHET XUMUH

naboparopun nH(OPMATUKH U UHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUH,
3aja ouobmorexa;

YUTAIbHBIN 3aJ1 C BbBIXOJOM B CCThb I/IHTCpHCT.

3.2 O6opynoBaHue y4eOHOTro KaOUHeTa U PadoYUX MeCT KabuHeTa

HaunmMmeHoBaHUS 00HLEKTOB U CpeacTB MaTepPpUAJIBHO-TEXHUIECCKOI'O

Ne Ipumeyanus

ob0ecrneyeHNs
Oo0opynoBanue yueOHOro kabnnera

1 | PaGouymne MecTa o KOJMYECTBY O0yJarONuXcs — He MeHee 25 +

2 | PabGouee mecTo mperogaBaTes +

3 | Jlocka nis mena +

4 | Pa3aBwkHAs IEMOHCTPAIIMOHHAS CUCTEMa
IleuaTHBIE MOCOOHA

5 | Tematnueckue TaOIHUIIBI +

6 | IlopTpersr +




3.3. UcnoJsib3yeMble TEXHOJIOTUN 00yUeHH s

B memax peanmmzammM KOMIETEHTHOCTHOTO IMOAX0Ja B  00pa3oBaTeIbHOM —Hpolecce
UCTIONIB3YIOTCSL  CIEAYIOIIME AaKTUBHBIE M WHTEPAKTUBHBIC (OpMBI TPOBEACHUS  3aHSATHIA
KOMITBIOTEPHBIE CUMYJISLINY, JICJIOBBIE M POJIEBBIC UIPHI, AHATH3 KOHKPETHBIX CUTYalUH, KEHC METO,
IICUXOJIOTUYECKHE U MHBIE TPEHUHTH, KPYTJIBIH CTOJ (TPYINIIOBBIE JUCKYCCHU M Je0aThl), IPOOIEMHOE
o0y4yeHHe, MO3rOBOM IITypM WM OpEHHCTOPMHUHI, WHTEIUIEKT-KApPThl, WHTEPHET-IKCKYPCHH
(HTepakTUBHAS JKCKYpCHs), SKCKYPCHOHHBIM MpPaKTHKyM, MacTep-Kjacc, 3HAKOBO-KOHTEKCTHOE
o0y4yeHue, IpOeKTHOE 00ydYeHHe, OTMMITHAIA, Ta00paTOPHbIE ONBITH, KOH(PEPEHIUs, TUCTAHIMOHHOE
o0yuyeHue, paboTa B MaJIbIX IPyIIaxX, COMUAIBHBIC POEKTHI (BHEAYAUTOPHBIE (DOPMBI - COPECBHOBAHHS,
(GWIbMBI, CIEKTaKIM, BBICTABKM W JIp.), HWHTEPAKTUBHBIC JEKUUU (NPUMEHEHHUEM BHICO- U
ayJIroMaTepHaIoB) U Ap.

3.4. UudopmanmnoHHoe odecneyeHue 00yueHust
Ilepeyenb pekomMeHayeMbIX YueOHBbIX M3aanuil, UHTEepHeT-pecypcos,
JAOIOJHHUTEJbHOM JIUTePaTypPbl

[Tpuka3z Muno6puayku Poccun ot 31.03.2014 Ne 253 (pen. ot 26.01.2016) «OO6 yTBep)aeHun
denepanbHOTrO NepedyHs: yueOHUKOB, PEKOMEHAYEMBIX K HCIIOIb30BAHUIO MPU peaTU3ali UMEIOLINX
TOCYJapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTENbHBIX IMPOrPaMM HAYalbHOTO OOIIEr0, OCHOBHOTO
oOmiero, cpeanero obimiero obpazoBanusi» (3apeructpupoBano B Muntocte Poccuu 30.01.2013 Ne
26755)

OcHOBHbBIE MeYATHbIE HCTOYHUKM (2-3 usganus)

Ne BuixoaHble JaHHbIE IEYATHOI0 U3AaHUS T'on I'pug
H31aHus
1 Kum A.M. Oprannyeckast XMUMHs 2017

I[OHOJIHI/ITCJ'IBHLIG nevYyaTHbie¢ HCTOYHHKU

TI'ox
Ne BuixoaHble JaHHBbIE IEYATHOI0 U3AaHUS S — I'pug
4. XawmwuroBa A.M. Opranndeckast xumust uist cryaeraTroB CI1O 2016
S. Boctpukosa I'.10. Xumus 2015
6. Hpoznos A.A. Xumus. Yuebnoe nocodue mis CI10 2019
7. Baiitnep B.B. Xumus. Yye6noe nocodue ans CI1O 2019
8. Ackaposa JI.X. Xumus. YaeoHoe mocooue st CI1O 2019
OcHoBHBIE AJICKTPOHHBIC U3IAHUHA
Ne BbixoaHbIe TaHHBIE YJIEKTPOHHOTO Peskim ocTyna TpoBepeno
H3IaHUs
1 T'abpuensu O.C. u ap. Xumus ams
npodeccHil U crenuantbHOCTeNR http://www.alleng.ru/d/chem/chem453.htm | 05.05.2019
TEXHHYECKOT0 MPOMUISL
2
JJonoTHUTEIbHBbIE JIEKTPOHHBbIE U3IAHUSA
\ Ne \ BbIxoHbI€e TaHHBbIE YJIEKTPOHHOI0 ’ Pexum nocryna ’ IIpoBepeno |
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H3aaHud

1 Xt B uHTepecax yCTOUTUBOTO PasBHTHA: http://www.sibran.ru/journals/KhUR/ | 05.05.2019
Hay4yHbIH xypHan. 2013. Tom 21. Ne 6

Pecypcbl UaTepHer

Enunoe okHo noctyna k od0pa3oBaresbHbIM pecypcaM. budiamnorexka

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

OnekTpoHHass ~ OMONMHMOTEeKa  y4eOHO-METOAWYECKOM  JUTeparypbl  JUIi  oOmero w
po(hecCHOHATLHOTO 00pa30BaHUs.

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 Bo3M0OXHOCTh 3HAKOMCTBA C XHUMHUYCCKUMHU
BELIECTBaAMMU.

3) http://school-collection.edu.ru/catalog/pupil/?subject=16 Hust JTMAarHOCTHYECKOTO

TECTUPOBaHUA Ka4€CTBA YCBOCHHU A MaT€puraiia.
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4. KOHTPOJIb 1 OHEHKA
PE3YJBbBTATOB OCBOEHUSA YYEBHOU JUCIHUIIJIMHBI

4.1 baHK cpeACTB AJisl OLEHKH Pe3yJIbTATOB 00y4eHUs
KoHTponb W oOIleHKa pe3yJabTaTOB OCBOSHUS Y4YeOHOW JUCIMIUIMHBI OCYIIECTBISETCS
MpernojiaBaresieM B TMPOIECCe MPOBEACHUS MPAKTHYECKUX 3aHATHH W JIaOOpaTOpPHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBHIMOTHEHUS OOYYAIOIIMMUCS WHAMBUIYAIBHBIX 3aJaHHi, TPOEKTOB,
HUCCIIEIOBAHUM.
OueHoYHBIE CPEJCTBA COCTABIISIIOTCS MPEMNOJIaBaTelIeM CaMOCTOSTENIbHO MPU €XKErOJHOM
oOHOBIIeHUU OaHKa cpeAcTB. KonrdecTBO BApHAHTOB 3aBUCUT OT YUCIIA O0YYaIOIIUXCS.

OcHOBHBIE IOKA3ATEIH

(I)OpM])I H ME€TOABbI
KOHTPOJIA 1 OCHKH

Ne Pe3yabTaThsl 00y4eHust
OLCHKH pe3yjabTaTra pe3yJ'II)TaTOB
00y4YeHust
JIMYHOCTHBIE
pe3yJabTaThl

YyBCTBO rOpIOCTH U YBAKEHUS K
HCTOPUU U TOCTUKEHUSIM
OTE€YECTBEHHON XMMHUYECKOU
HAyKH; XUMUYECKU TPAMOTHOE
MOBEJICHHE B IPOPeCCHOHATBHOMN
JESTEIbHOCTH U B OBITY IIPU
00palIeHNU ¢ XUMUUYECKUMHU
BELIECTBaMU, MaTepHUaIaMu U
IpoLeccamy;

- 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 BIIUSIHUSL XUMUYECKOTO
3arps3HEHHS OKPYKAIOIIEH CpeIIbl
Ha OpPraHHu3M YeJIOBeKa U JAPYyTrHe
’KHMBBIE OPTaHU3MBI;

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

DKCHepTHas OICHKA
MPOBEPOYHOH pabOTHI.

['0TOBHOCTB K MPOJIOIKEHUTO
00pa30BaHMs U MOBBIIICHUS
KBaJIn(UKaMK B N30paHHOMN
npodeccnoHanbHOM
JIEeATEIIbHOCTH U 00OBEKTUBHOC
OCO3HAHUE POJIU XUMHUECKUX
KOMIICTCHITUH B 3TOM,;

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

OKcrepTHast OLIeHKa
MIPOBEPOYHOM pabOTEI.

YMeHue UCronb30BaTh
JOCTH>KEHHS] COBPEMEHHOU
XUMHUYECKON HAYKHU U
XUMHAYECKUX TEXHOJIOTHHN /IS
TIOBBIIIEHUS] COOCTBEHHOTO
WHTEIJUIEKTYaJIbHOTO Pa3BUTHUS B
BbIOpaHHOM PO ecCHOHATBLHON
TeSITeTbHOCTH;

- HCIIOJIb30BAHHE JJOCTHUKECHHMA
COBPEMEHHON XMMUYECKOM
HayKH ¥ XUMHUYECKUX
TEXHOJIOTHH ISl IIOBBIIICHUS
COOCTBEHHOTO
HWHTEJUIEKTYaJIbHOTO Pa3BUTHS
B BBIOpaHHOU
npodecCuoHaATbHON
JeSITeNIbHOCTH,

Texkyniuii KOHTPOJIb B
(dhopme yCcTHOTO orpoca.

MeTanpeameTHbie
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pe3yJbTaThl

Hcnonbs3oBanme pa3mnyHbIX
BHUJIOB II03HABATEIILHOM
JESATEIIbHOCTH U OCHOBHBIX
HMHTEJUIEKTYaIbHBIX OTepaIiuit
(TOCTaHOBKH 3aJ1a4H,
(bopMyIHpPOBaHUS TUIIOTES,
aHaJM3a U CUHTE3a, CPAaBHCHUS,
000011IeH s, CUCTEeMAaTH3al|H,
BBISIBIICHUSI IIPUYHUHHO-
CIICICTBEHHEIX CBS3€H, IOMCKA
aHaJIoOroB, (OPMYITUPOBAHUS
BBIBOJIOB) ISl PEIIICHHUS
IMOCTaBJICHHOH 3a/1a4H,
MIPUMEHEHHE OCHOBHBIX METOJIOB
Mo3HaHus (HaOJII0ICHUS,
Hay4YHOT'O SKCIIEPUMEHTA) TSt
W3YYEHHUSI Pa3IUYHBIX CTOPOH
XHMHYECKUX O0BEKTOB U
MPOIIECCOB, C KOTOPBIMH
BO3HHKAET HEOOXOIMMOCTh
CTaJIKHBATHCS B
npodeccuoHaIbHOU cdepe;

- HCIIOJIb30BAHUE Pa3IHMYHBIX
BUJIOB IIO3HABATEIbHOU
NEeSITeIbBHOCTH U OCHOBHBIX
WHTEJUIEKTYaJIbHBIX OTepaIuit
(mocTaHOBKM 3ajauu,
(bopMyIHpPOBAHUS TUIIOTES,
aHaJli3a U CUHTE3a, CpaBHEHUS,
000011IeH S, CUCTEMaTU3al1H,
BBISIBJICHUSI IPUYMHHO-
CIICICTBEHHEIX CBS3€H, IOMCKA
aHaJIOToB, GOPMYIUPOBAHUS
BBIBOJIOB) ISl PEIIICHHMS
MIOCTaBIICHHOM 3a/1a4H,
MIPUMEHEHHE OCHOBHBIX
METOJIOB TTO3HAHUS
(HaOnroeHMsl, HAyYHOTO
AKCIIEPUMEHTA) JJIsl U3Y4YCHUS
Pa3UYHBIX CTOPOH
XUMHUYECKUX O0BEKTOB U
MIPOIIECCOB, C KOTOPBIMU
BO3HUKAeT HEOOXOIMMOCTh
CTAJIKHBATHCS B
npodeccuoHabHOU chepe.

Texymuii KOHTPOJIb B
(hopme ycTHOTO otpoca.

Hcnons3oBanne pa3iMuHbIX
HCTOYHUKOB JJIs OJTY4EHUS
XUMHAYECKON HH(OpMAaIH,
YMEHHE OLICHUTb €€
JOCTOBEPHOCTD IS JOCTHIKEHHS
XOPOIINX pe3yIbTATOB B
npodeccuonanbHoOM chepe;

- MPOBEJIEHUE CAMOCTOSITEIIEHOTO
MONCKAa XUMHUYECKOMN
rH(OPMAITUH C UCTIOIB30BaHIEM
pa3IUYHBIX HCTOYHUKOB (HAY4HO-
MOMYJISIPHBIX M3/IaHUH,
KOMITBIOTEPHBIX 0a3 TaHHbBIX,
pecypcos UnurepHeTa);

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

DKcIepTHAas OLEHKA
MPOBEPOYHOH pabOTHI.

IIpeamerHbIe
pe3yJbTaThl

CdopmupoBaHHOCTH
MPEJICTABICHUN O MECTE XUMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa; TOHUMaHUE POJIU XUMHUU B
(bopMHUpOBaHUU KPYTro30pa U
(GYHKIIMOHATIBHOW IPaMOTHOCTH
4eJIoBEKa JJIs PEeILICHUs
MPaKTUYECKHX 3ajay;

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

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

- OKOJIOTHYECKU TPAMOTHOE
MTOBEJICHUS B OKPYKaIOIIEH
cpene;

- OLIEHKA BIIMSHUS XUMHYECKOIO
3arpsI3HEHYsS OKPYKAFOIICH CpeIbl
Ha OpPraHu3M YeJIOBEeKa U JAPyrue
JKUBBIC OPraHU3MBbI.

OKCHnepTHAs OICHKA
MPOBEPOYHOM pabOTHI.

Bragenne ocHOBONOIATalOIINMHA
XUMHYECKUMH ITOHATHSIMH,

- OIICpUPOBAHUC CICAYHOIIUMHA
XUMHUYCCKHUMU ITOHATHUAMM:

Texkymui KOHTPOIIb B
(bopme ycTHOro omnpoca.
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TEOPUSIMU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJb30BaHUE XUMUYCSCKOM

TEPMUHOJIOTUEH U CUMBOJIMKOM;

BEIIIECTBO, XUMHUYECKUH 3JIEMEHT,
aTOM, MOJIEKYJ1a, OTHOCUTEIbHBIE
aTOMHAs ¥ MOJIEKYJISIPHAsI MaccChl,
HOH, aJUIOTPOIIHS], H30TOIIB,
XUMUYeCKasi CBSI3b,
3NIEKTPOOTPULIATETBHOCTE,
BaJICHTHOCTb, CTEIICHb
OKHCJICHHUSI, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIA 00beM
ra3000pa3HbBIX BEIIECTB,
BEIIECTBA MOJICKYJISIPHOTO
HEMOJIEKYJISIPHOTO CTPOCHHS,
PacTBOPHI, SIEKTPOIUT U
HERJIEKTPOJIUT, 3JIEKTPOIH-
TUYECKas! TUCCOLHALIUS,
OKHCJIUTENb U BOCCTAHOBUTEIIb,
OKHCJICHHE U BOCCTAHOBJICHHE,
TEIUIOBOM A((HeKT peaxiiuy,
CKOpPOCTh XMMHUUYECKOMN pEeaKInH,
KaTaJn3, XMMHUYECKOE PaBHO-
BECHE, YTJIEPOIHBIN CKEIET,
(yHKIMOHANBHAS TPYIINA,
HU30MCpuUsA, rOMOJIOT'Us.

Biranenne oCHOBHBIMM METOaMU
HAy4YHOTI'O IO3HAHUS,
UCTIOJIB3yEMBbIMU B XUMUH:
HaOJI0ICHUEM, OIIMCAaHUEM,
M3MEPEHUEM, SIKCIIEPUMEHTOM;
yMeHue 00pabaTbIBaTh,
OOBSACHATH PE3YIbTATHI
IIPOBE/IEHHBIX OMBITOB U JIEJIaTh
BBIBOJIbI; TOTOBHOCTH H
CIOCOOHOCTh MMPUMEHSATH METO/IbI
MO3HAHUS TIPU PEIICHUH
MIPAKTUYECKHX 3a/1aY;

- BJIaJICHUE OCHOBHBIMU
METOJaMU HAyYHOTO
IIO3HaHus, UCIIOJIb3YCMbIMHU B
XVUMHUU: HAOTFOICHUEM,
OITMCAaHHUEM, U3MEPEHUEM,
IKCIEPUMEHTOM; YMECHHUE
o0pabaTbiBaTh, OOBSCHATD
Pe3yNbTaThl MPOBEIEHHBIX
OIIBITOB U A€JIaTh BBIBO/JBI,
TOTOBHOCTb U CIIOCOOHOCTH
IMPUMCEHATH METO/bI ITIO3HAHUSA
MIPH PEUICHUN TIPAKTUYECKUX
3a/1a4 B OBITY U Ha
MIPOU3BOJICTBE.

Tekynuii KOHTPOJIb B
(hopme ycTHOTO ompoca.

DKcIepTHAas OLEHKA
MPOBEPOYHOH pabOTHI.

CpopMUpOBaHHOCTH YMEHHSI
JaBaTh KOJMYECTBEHHBIE OIIEHKU
" IPpOU3BOJUTH PACUCTEI 11O
XUMHYECKUM (hopmyrnam u
YPaBHEHUSM,;

- YCTaHOBKA 3aBHCHMOCTH MEX]TY
Ka4eCTBEHHOM M KOJMYECTBEHHOMN
CTOPOHAMHU XMUMHYECKHIX
00BEKTOB U TIPOIECCOB. Pemenue
pacYeTHBIX 33134 TI0 XUMUYECKUM
hopmynam U ypaBHEHHUSIM.

BKCI'IepTHaH OIICHKa
PaCUYCTHBIX 3a,[[aHHfI.

Brnanenue npaBuiaMu TEXHUKU
0€30MacHOCTH NPU
UCTOJIb30BAHUU XUMHUECKUX
BEIIIECTB;

- Oe3omacHas pabora ¢
BEI[ECTBAMH B J1a00OPATOPHH,
OBITY W Ha IIPOU3BOJICTBE.

Texkyniuii KOHTPOJIb B
(bopme ycTHOro omnpoca.

CdopmupoBaHHOCTH
CcOOCTBEHHOM MO3HITIH TIO
OTHOIICHUIO K XUMUYECKON
nH(popManuu, NoJydaeMon u3
pa3HbIX UCTOYHUKOB.

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

DKCIIepTHAs OIEHKA
MPOBEPOYHON pabOTHI.
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4.2 IlpumMepHbIi IEpeYeHb
BOIPOCOB M 3aJaHMI )il IPOBeIeHU S
HUTOr0BOr0 KOHTPOJIAA y4eOHBIX JOCTUKEHUI 00y4aromuxcs
NPHU peau3anu cCpeaHero oomero od0pa3oBaHus

1) PacuerHble 3a71a4M Ha HAXOXKICHHE OTHOCHUTEIBHOW MOJICKYJISIPHOM MAcChl, OIpEelICHUe
MacCOBOH J0JIU JIEMEHTOB.

2) Bwujbl cBSI3U: KOBAJICHTHAS, MOHHASI, METAJUTMYECKAsI.

3) DNEeKTPOJUTHI U HEIIEKTPOJIUTHI.

4) DIeKTPONUTHYECKAs AUCCOLUALNS: KUCIIOT, LIEI0YeH, COeH.

5) Knaccudukanus XUMUYECKUX PEAKIIHH.

6) MeTasuibl, HEMETaLIBL.

7) AJKaHBI: XUMHUYECKHE CBOWCTBA, MOJTyYCHHE.

8) AJIKEeHBI: XUMHUYECKHE CBOWCTBA, OIyYCHHE.

9) AJKHHBI: XUMUYECKUE CBOWCTBA, MOJIyYCHHUE.

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

11) Cruprsl: knaccuuKanus, CBOMCTBA, MOIYUYCHHUE U IIPUMEHEHHUE.

12) Anpaeruzpl: CBOKMCTBA, MOJMyYeHHE H IPUMEHEHHE.

13) KapOoHOBBIE KHCIIOTHI: CBOCTBA, TIOIYUYCHHE 1 IPUMCHEHHE.

14) YrneBojpl, uX KiIacCH(pUKAIU: MOHOCAXaPU/Ibl, TUCAXaAPUIBI U TIOJTHACAXAPHUJIBL.

15) TTonmmepsl. besku u monucaxapu bl Kak OnomnosuMepsbl. [lmactMaccsi.

@OopMBI KOHTPOJISA 3HAHWN:

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

3) IIpoBepka BBIMOIHEHHS PACYCTHBIX 3a/1au.

4) TectupoBaHue.

5) KoHTposb caMocTOSATENIbHON paboThI (B MUCBMEHHOM MM YCTHOM (opme).
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