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1. TACIIOPT PABOYEM MPOT'PAMMBI YYEFHOU JUCIHUTLIMHBI «XUMMUSI»

1.1. ObaacTh NpUMeHeHHUs1 IPOTrPaMMbI

Pabouas mporpamma mucumrumnabl BJ1.08 Xwumwus paspaborana Ha ocHoBe I[IpumepHoi
nporpaMMbl  0011€00pa30BaTeNbHON y4eOHOM AMCHUIUIMHBL «XUMHS» IS TPOQecCHOHATBHBIX
o0pa3oBaTeNbHbIX  OpraHu3alui, pexomMeHaoBaHHOW  DenepanbHBIM  TOCYJAPCTBEHHBIM
aBTOHOMHBIM yupexaeHueM «DenepanbHblii HHCTUTYT pa3Butus oopazoBanus» (PI'AY «DUPOy)
B KayecTBe MPUMEPHONM MporpamMmbl Uil peau3allud OCHOBHOH  MpodeccruoHanbHON
obpa3zoBarensHoil mporpammbl CIIO Ha 6aze ocHOBHOro o0Imero oOpa3oBaHUs C TMOTyYECHUEM
cpennero obmero oopazoBanus (mpotokoa Ne3 ot 21 wurons 2015 r.). Perucrparmonssiii Homep
peuensun 385 ot 23 utoiist 2015 r. ®PI'AY «OUPO».

1.2. Mecto aucuuminnsl B ctpykrype IHHIICC3:
YyeOHast IUCHUIUIMHA «XHUMHS» SBISACTCA MPO(MIBHOW JAUCHUIUIMHONW M3 00s3aTeIbHON
npeametHoii o6iactu «EcrectBennbie Haykn» PI'OC cpennero obmero oopazoBaHus.
JucuumnuHa «XuMHs» H3y4daeTcsi B LMKIE O00I1e00pa3oBaTENbHBIX JAUCHUIUIMH IS
CHENHATBHOCTH COIATIbHO-3KOHOMHYecKOTo npoduist 38.02.01 DxoHOMHKA U OyXTanTepCKUid y4eT
(o oTpacisam).

1.3. Hean u 3a7a4n y4yeOHOM AMCUMILVIMHBI — TPeOOBAHMS K pe3yibTaTaM OCBOCHUS
AUCHUIJIMHBI:

Iean TUCHUAILIMHBI.

- (hopMupoBaHKE y 00YUAIOIINXCSI YMEHHSI OIICHHBATH 3HAYMMOCTh XUMUYCCKOTO 3HAHUS JIJISI
Ka)KJIOTO YEJIOBEKa;

- (opmupoBaHue y 00ydYarOMUXCS IEIOCTHOTO MPEACTABICHUS O MHUPE M POJU XUMHUU B
CO3JJaHUM COBPEMEHHOI €CTEeCTBEHHO-HAyYHON KapTUHBI MHpA; YMEHHUS OOBACHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOLIEH NEUCTBUTEIBHOCTH: IIPUPOJHON, COLMAIIBHON, KYJIBTYPHOU, TEXHUYECKOU
Cpebl, UCIOJIb3YS ISl ITOTO XUMHUYECKHUE 3HAHNUS,

- pa3BUTHE y OOYYAMOIIUXCS YMEHUH pa3nnyarh (PaKThl U OLIEHKH, CPABHUBATH OICHOYHBIC
BBIBOJIbl, BUJIETh UX CBA3b C KPUTEPHUSIMHU OLICHOK U CBSI3b KPUTEPHUEB C ONPEACICHHOW CHUCTEMOU
[EHHOCTEH, GOPMYITHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

- npuobOpeTeHre OOYYaIONIMMHUCS OIbITa Pa3HOOOPa3HOW MEATENbHOCTH, IMO3HAHUA U
CaMOTIO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIOIINX YHHUBEpPCATbHOE 3HAYCHHE I Pa3IMYHBIX BUIOB
JESTENIbHOCTH (HAaBBIKOB pEIIeHHs MpoOsieM, MPUHATHS pelleHuH, MoKucKa, aHalu3a U 00paboTku
nH(OpMaIi, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUM, COTPYTHUYECTBA, 0€30M1aCHOTO
oOpallieHus ¢ BEIeCTBaMU B TTOBCETHEBHOM JKU3HH).

33/]3‘[1/[ AUCHHUIIIMHBI
- O6yLII/ITI> O6y‘laIOH_[I/IXC$I TCOPECTUICCKHUM OCHOBaAM 3HaHUM O COCTaBEC, CTPOCHUU U

CBOICTBax BEIIECTB, X MPEBPAILICHUSX;

- I/I3yT~II/ITI> XUMHUYCCKHUEC CUCTEMBI 1 (I)YHI[aMeHTaJ'II)HI)IC 3aKOHBbI XUMHUHU C ITO3UITNN
COBPEMEHHOMN HayKH;

- cpopMUpOBaATH HABBIKH (PYH/IAMEHTAJILHBIX UCCIICIOBAHUN JJIsI U3YYCHHS CBOMCTB
BEIIIECTB U UX PEAKIIMOHHOU CIIOCOOHOCTH;

- YMETh HCIIOIH30BaTh MPUOOPETEHHBIE HABBIKY U 3HAHUS JUCIUIIINHBI B
npohecCHOHANBHOM NeSTeNLHOCTH.



Pe3ynbTaThl 0CBOCHHS Y4eOHOM JMCIUIIIHHBI
OcBoenue coaepxkaHusl Y4eOHON AMCUUIUIMHBI «XHUMHs», O00€CIeYMBAET JOCTHKEHUE
00yJaroIMMHUCS CIEAYIONINX PE3yIbTaTOB:

JIMYHOCTHBIX ® YyBCTBO TOPAOCTH M YBOKEHHUSA K HCTOPUM U JOCTHKECHUAM
OTEYECTBEHHON XMMHUYECKOW HAYKW; XUMHUYECKU IPAMOTHOE MOBEAEHUE
B MNpodeccHOHANbHON NEeATENIbHOCTH U B OBITY NpPU OOpAlEHUH C
XUMHAYECKUMU BEIISCTBAMHU, MaTEpUalaMi U IIPOLIECCAMU;

® TOTOBHOCTb K IMPOJIOJKEHUIO 00pa30BaHUs U MOBBILICHUS
KBasiM(UKanuy B n30paHHON PpOo(eCcCUOHATBLHON AesITEeNIbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XUMUUYECKUX KOMIIETCHIIUI B ATOM;

® YMEHME HCMOJb30BaTh JOCTUKEHUS COBPEMEHHON XUMHUECKON HAYKH U
XUMHYECKAX TEXHOJIOTUI JUIst MOBBILIICHUS COOCTBEHHOTO
WHTEIUJICKTYaJlbHOTO Pa3BUTHUS B BbIOpaHHOW TPO(HECCHOHATBLHOM
JESATENBHOCTH,

MCTAlIPCIMCTHBIX | ® HCIIOJIB30BAaHUC PA3JIUYHBIX BHIOB IO3HABaTEIbLHON JEATEILHOCTH U
OCHOBHBIX HHTEJUICKTYaJIbHBIX oONepalnuii (MOCTAaHOBKH  3aJlayw,
dbopMynupoBaHUs TUIIOTE3, aHAIKM3a U CHHTE3a, CPaBHEHUs, 0000IIeHNUS,
CHCTEMaTU3alliH, BBISIBIICHUS] TPUYMHHO-CIEACTBEHHBIX CBS3EH, TOMCKA
aHaAJIOroB, (HOPMYIMPOBAHUS BHIBOJIOB) MAJSl PEIICHUS IOCTABIICHHOM
3a/layd, NPUMEHEHUE OCHOBHBIX METOJOB TIO3HaHUs (HAOJIOICHUS,
HAyYHOTO OKCIEPUMEHTa) [UIsl HW3YYEHHUS Pa3IMYHBIX  CTOPOH
XUMUYECKHX OOBEKTOB U TIPOIECCOB, C KOTOPBIMH BO3HHKACT
HEO0OXOMMOCTh CTAJIKMBATHCS B MPOPECCUOHANBHOM cdepe;

® HCNOJIb30BAHHUE PA3IUYHBIX MCTOYHHUKOB ISl MOJTYYECHHS XUMUYECKOMN
nH(popMaIMK, yMEHUE OIICHUTH €€ JOCTOBEPHOCTH ISl JOCTHXKECHHS
XOpOIIUX Pe3yabTaTOB B MpodeccroHalbHOI chepe;

OpCAMCTHBIX e chopMHUPOBAHHOCTh MPEJCTABICHUNH O MECT€ XHMHUU B COBPEMEHHOI
HAyYHOW KapTHHE MUpPA; MOHHMaHUE POJU XUMHUH B (HOPMHUPOBAHUU
Kpyro3opa u (hYHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA JUIS PEIICHUS
MPaKTUYECKUX 3a1a4;

® BJIAJICHHE OCHOBOMNOJAralOlIMMH XUMHUYECKUMU [OHATUSIMU, TEOPUIMHU,
3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BaHNE XUMUYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

® BJAJEHHE OCHOBHBIMHU METOAAMHU HAYYHOTO IO3HAHUSA, UCIIOIb3YEMBIMU
B XMMHUH: HAOIIOICHUEM, OMHMCAHUEM, U3MEPEHUEM, SKCIEPUMEHTOM;
yMeH#e 00pabaTbIBaTh, OOBSICHATH Pe3yabTaThl IPOBEACHHBIX OMBITOB U
JlefaTh BBIBOJBI, TOTOBHOCTh M CIHOCOOHOCTh MPUMEHSATH METOJIbI
[MO3HAHMS [IPU PEIIECHUN IPAKTUYECKUX 3a4aY;

e CchOpPMHUPOBAHHOCTh YMEHHMs JaBaTh KOJMYECTBEHHBIC OIEHKH U
MIPOU3BOJUTH PACUETHI 0 XUMUYECKUM (OpMyIiaM U YpaBHEHUSIM;

e BIAJCHHE MpaBWIaMH TEXHUKH OE30MaCHOCTH TpPHU HCHOIH30BAHUU
XUMHUYECKUX BEILIECTB;

e chOpPMHUPOBAHHOCTh COOCTBEHHOM TIO3WIIMM TO OTHOUIEHUIO K
XUMHYECKON HH(POPMAINH, MOJIy4aeMOU U3 pa3HBIX HCTOYHUKOB.

1.4. IlepeyeHb NIAHHPYEMBIX pPe3yJbTAaTOB OOYYEHHMs MO AMCHMILIMHE (NepeYeHb
(popMupyemMbIX KOMIIETEHIN)

He npenycMmoTpeHsI.



2. CTPYKTYPA ¥ COAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThI

Bun yae6HO# paboThI Bcero yacos 1 CeMeCTpZI
YueOHas Harpy3Ka (Bcero) 46 46
AyIuTOpHBIEe 3aHATHUS (BCEro) 46 46

B tom uncine:

3aHATHUS JCKIHUOHHOTO TUIA 22 22
MPAKTUYECKHUE 3aHATUS (TPAKTUKYMBbI) 24 24
[TpomexyrouHas aTTectanus (dK3aMeH/3a4et/ud3aqyeT) mudd.3auer
OO611ast Tpy10€MKOCTh 46 46

2.2. CTpyKTYypa AUCHUILIHHbI:

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO AYJAUTOPHLIX YacoB

Bcero

Teopernueck
oe o0yueHHe

IpakTHyeck
He 3aHATUsA

Pazgea 1. O0mas u HeopraHuveckass XuMHus

22

10

12

Beenenue Tema 1.1. Xumus — Hayka o BellecTBax

1

Tewma 1.2. Ctpoenue aroma. [lepuonnueckuii 3akoH u
[lepuoanueckas cucteMa XMMHYECKHAX JIEMEHTOB /.
H. Meunneneena

|

Tewma 1.3. CtpoeHue BeriecTra

Tema 1.4. XumMnueckue peakuuu

Tema 1.5. JlucniepcHsle cuctemsl. PacTBopsl

Tema 1.6. OKUCIUTEIHLHO-BOCCTAHOBUTEIHHEIE
peakiu. IIEKTPOXUMHUUECKHIE MPOIECCHI

e

Tema 1.7. Knaccuduxkanus Bemects. [Ipocteie
BEIIECTBA.

-

Tewma 1.8. OcHOBHBIE KJIacChl HEOPTaHUUYECKUX U
OPraHNYECKUX COCTMHEHUN

-

Tema 1.9. XumMug »j1eMeHTOB

o

N

N

Pa3nen 2. Oprannyeckasi XuMusi

N
IS

[EEN
N

=
N

Tema 2.1 IIpenmer oprannueckoit xumuu. Teopus
CTPOEHHsI OPTAHNYECKUX COEAMHEHUN

Tema 2.2 [IpenenbHble yIriaeBOJOPOIbI

Tema 2.3. DTUNEHOBBIE U IUEHOBBIE YTIIE€BOJA0POIbI

Tema 2.4. AnieTusieHOBBIE YTIIEBOJOPO/IbI

Tema 2.5. ApoMaTHU€ECKHE YTIIIEBOAOPOIBI

Tema 2.6. IIpupoiHble HCTOUHUKH YTIEBOJIOPOIOB

Tewma 2.7. 'nipOoKCUIbHBIE COEAMHEHUS

Tema 2.8. Anbpaeruanbl 1 KETOHBI

Tema 2.9. KapOoHOBBIE KUCIOTHI M UX TPOU3BOJIHBIE

Tema 2.10. YrieBoasl

Tema 2.11. AMUHBI, aMUHOKHCIIOTBI, OCJIKH

Tewma 2.12. A3oTcoaepkaimne reTeponuKInIeCKre
coenrHeHus1. HykienHOBbIE KUCIOTHI

NINDINDNNNDNPNDNDNDDND DN

e R
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Bcero no pucuunmjinue
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N
N

N
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2.3. TemaTnueckuii IJIaH U coJlep:KaHMe Y4eOHOH AUCHMIIMHBI «XHUMHSD)

HaumeHnoBanue Coaepixkanue yueOHOro MaTepuaa, NpakTH4YecKue 3aHATHS,
O0bem yacon YpoBeHb yCBOEHMSI
pa3iesioB U TeEM CaMOCTOSITeJIbHAsI padoTa 00y4aierocs
1 2 3 4
Pazgea 1. O0mas u HeopraHuvdeckass XuMHus
Jlekuunu
Hayunble meTonbl MO3HAHMS BEIIECTB M XUMHUYECKHMX sBIeHUM. Poib
9KCIIEPUMEHTa M TEOPUM B XUMHUHU. 3HAUEHUE XHMHMHM IIpU OCBOCHHUH
Beenenne Tema 1.1. | mpodeccuit CIIO u cneunanbaocteit CIIO ecTrecTBeHHO-HAYYHOT'O MPOQUIIS 1 1
Xumusi — Hayka 0 | IpoeCCHOHATLHOTO 00Pa30BaHMS.
BEILIECTBAX Jlekuuu
OcHOBHbIE OHATUSA XUMHUH. 3aKOHBI XUMUU. I3MepeHue BeniecTna.
IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA 1 5
Pemrenne 3aa4 u ynpaxHeHHH 110 TEME.
Tema 1.2. Ctpoenne | Jlekuuu
aToMma. ATtom — cioxHas yactuua. CoctaB aTOMHOTO sipa. DIEKTPOHHAs 000JI0UKa
Ilepuonnueckuii aToMoB. llepuoanyeckuil 3aKOH B CBETE€ COBPEMEHHOM TEOPUU O CTPOECHUHU 1 1
3aKOH U aToMa. [lepuoguHOCTh B MN3BMEHEHNUHU CBOMCTB XUMHUYECKUX 3JIEMEHTOB M UX
[lepuoanueckas COEIMHEHMI.
cucrema IIpakTnyeckue (1aGopaTopHbIe) 3aHATHS
XUMHUYECKUX DJNEeKTPOHHBIE CXEMBI CTPOECHUS aTOMOB. DJIEKTPOHHBIE KOH(PUTYpaLUU 1 2
anemenTtoB /l. 1. aTOMOB. DJEeKTpoHHO-Tpaduyeckas GopMyiia aToMa. XapaKTepUCTUKa
Menneneena XMMHMYECKOT'0 3JIEMEHTA I10 €r0 MOJ0KeHUIo B Ilepuoanueckon cucreMe.
Jlekuuu
ITonsate o xumuueckoil cBs3u. KoBaneHTHas xumuueckas cBsi3b. MoHHas 1 1
XUMHUYECKas CBs3b. MeTauinyeckass XHMHUYecKas CBs3b. BonopoaHas
Tema 1.3. Ctpoenne | xumuyeckas cBsa3b. Kommiekcoobpa3oBaHue.
BELIECTBA IIpakTuyeckue (1iabopaTopHbIe) 3aHATHUS
Cxembl 00pa30BaHus BEIIECTB C PA3IMYHBIM TUIIOM CBs3U. OmpeneneHue 1 5

BaAJICHTHOCTU U CTCIICHU OKHCJIICHHUA aTOMOB BCIIICCTB. O3HaKOMIICHHE CO
CBOMCTBaMH AUCTICPCHBIX CUCTCM. Perienue 3agad u ynpa)KHCHI/Iﬁ 110 TCMC.




Jlekuun
Knaccugukanus XuMHYECKUX Peakluid B OPraHUYECKOW M HEOpPraHHYECKOU

xuMuu. BeposTHOCTP mpoTekaHuss XuUMHUYECKMX peakuuil. CKopocTh
Tema 1.4. XUMHUYECKUX PeaKLUi. XMMHUYECKOE PABHOBECHUE.
XuMHUYECKHE IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA
peaxkuuu CocraBiieHHE TEPMOXMMHUYECKMX YpaBHEHMHM peakuuil. Brpluucienue
ckopocTH peakuuid. @DakTopbl, BIHSIOLNIME HA CKOPOCTh XUMHUYECKOHN
peakuuu. Cmenienue xumudeckoro paBHoBecus. llpunuun Jle Illarense.
Pemenue 3aga4 u ynpaxxHeHui 110 TEME.
Jlekuuu
[lonsatue o pgucnepcHbix cuctemax. [lonarue o pactBopax. Teopus
AJIEKTPOJIUTUYECKON JUCCOIMAIU. [ Mapoau3 Kak 0OMEHHBIH MpoIiecc.
Tema 1.5. IIpakTuyeckne (J1aGOopaTOpHbIE) 3aHITHS
HucnepcHble PactBopsl. PactBopumocTs BemiecTB B Boge. CriocoObl BRIPaKEHHS COCTaBa

cucremsl. PactBopbl

pactBopoB.  IlpurotoBnenne  pactBopa  3aJaHHOW  KOHIIEHTPALMH.
OnexTponutuyeckas aucconuanus. CuiIbHbIE U CJ1a0ble AJIEKTPOJIUTHI.
Bomopoansrii mokasarens. Onpenenenue ph pactBopa saekTponuta. Perierue
3a7a4 ¥ YIIPAKHEHUH 110 TEME.

Jlekuu

o Tema 1.6. OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC peakuuu. Knaccudukanus
KHCTHTCIRHO OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIMi. XUMUYECKNE HCTOYHNUKH TOKA.
BOCCTANOBITCILHbIC DNEeKTPOIN3 PACIIaBOB U BOAHBIX PACTBOPOB JIEKTPOIUTOB.
3JI€KTII))?)8)'(I§/IHI\I:I:I"{€CKI/IC IIpakTH4eckue (naﬁopaTvopm,Ie) 3aHATHHA }
CocraBiieHne YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM.
MPOHECCH! Pemenue 3a1a4 1 ynpaxHEHUH 110 TEME.
Jlexknun
Tena 1.7 Knaccugukanus Heopranmueckux seuiects. Meramisl. Koppo3ust meTamios.
K oMa 2.1 O6mue cnocoObl moxy4deHus: MetauioB. Hemerasibl.
Benﬁzzggfbﬁﬁzﬁﬁe IIpakTHYeckue (JI&GOpﬁTquHbIe) 3aHATHA
- CocraBneHne ypaBHeHHMH peaknuii 1o cxeme. CoOCTaBlIeHHE CXEM

QJICKTPOJIM3a pacCllllaBOB MW PACTBOPOB BCIICCTB. Pemienne 3amad wu

YOPaXKHEHUH 1O TEME.

Jlekuu




Tema 1.8. OcHoBHEIE
KJIaCChI
HeopraHqucm/Ix nu
OpraHUYECKUX
COCIMHEHHU I

Bonopoansie coenrHeHuss HemeTauioB. OKCHUIIBI U aHTHAPUIBI KApOOHOBBIX
kucioT. Kucnorsl opranmyeckue u  HeopraHuuyeckue. (OCHOBaHHS
OpraHWYecKue ¢ HeopraHudeckue. AMQOTEpHBIE OpraHUYecKHe |
Heopranuueckue coeauHeHusi. Conu. ['eHeTnueckas CBsi3b MKy KJIaccaMmu
OpPraHUYECKUX U HEOPTAaHMYECKUX COCTUHEHUM.

IIpakTnyeckue (1a6opaTopHbIE) 3AHATHS

HcnbiTanue pacTBOPOB KUCIIOT MHIMKATOPAMU. XUMHUECKUE PEAKLIUU MEXKTY
HEOpraHMYECKUMHU BellecTBaMU. [ MIpoaun3 cosiell pa3IuyHoro TUIa.
Pemenue 3aa4 u ynpaxxHeHU 110 TEME.

Tema 1.9. Xumus
3JIEMEHTOB

Jlexknun

s-Onementsl. Bonopon. Onementsl [A-rpynnsl. Onementsl [IA-rpynmsl. p-
OnemeHThl. AnmOMHUHUNA. Yriaepoa U KpemHuil. ['amorensl. XanbKOreHBI.
OnemenTsl VA-rpynibl. OneMeHTs! [VA-rpynnsl. d-OneMeHThI.

IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS
N3yueHne cBOMCTB NPOCTHIX BEIIECTB U COEUHEHUH S-, P- U d-37€MEHTOB.
Pemrenne 3aa4 u ynpaxHeHHH 10 TEME.

Paznen 2. Oprannyeckasi XuMusi

Tema 2.1 Ilpenmer

Jlekuuu
[Ipeamer oprannueckoit Xumun. Teopusi CTpOEHUsI OPraHUYECKUX

OpraHU4eCKOn o
XI/IEMHH Teopus coequHeHnit A. M. Byrneposa. Kitaccugukanust opraHn4eckux
or (.)eHI/I}E) coelMHEeHUH. TUIbl XUMUYECKUX CBSI3€M B OPraHMYECKUX COETUHEHUAX U
p CrocoObl X pa3phiBa.
OpraHUYECKUX
N IIpakTHyeckue (1a00paTOpHbIE) 3AHATHSA
COETMHEHU I .
Pemenue 3amau u ynpaxxHeHU! 1Mo TEME.
Jlekuuu
I'omosornueckuit psaa ankaHoB. XMMUYECKHUE CBOMCTBA AJIKAHOB.
Tema 2.2 [Ipumenenue u criocoObI OMTy4YeHHs alIKaHOB. [{uKIoanKkaHsbI.
IIpenenbubie IIpakTnyeckne (1a60paToOpHbIE) 3AHATHS
YIJIEBOAOPOBI CocraBneHrne MOJICKYJIIPHBIX U CTPYKTYPHBIX (POPMYJT YTIIEBOIOPOIOB.

CocraBneHue ypaBHeHI/Iﬁ peaKLII/Iﬁ mo cxeme. Pemenne 3amaq u pra)KHCHI/Iﬁ
10 TEME.
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Jlekuun
I'omonornueckuii  psAx  alKeHOB. XHMMHYECKHE CBOMCTBA  QJIKEHOB.
[IpumeHeHne M crocoObl NOJMY4YEeHUs ajKeHOB. AukaaueHsl. OCHOBHbIE

y Tema 2.3. IIOHSTHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH (Ha TpUMEPE TPOTyKTOB
THVICHOBBIC H NOJIMMEPU3ALMH AIKEHOB, aIKaJIMEHOB U MX TaJOr€HIPOU3BOIHBIX ).
yrjgljcl){;:;)enm IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS
CocraBieHne MOJIEKYISPHBIX U CTPYKTYPHBIX (POPMYJI yIIIEBOAOPOIOB.
Cocrapnenue ypaBHeHUM peakiuii mo cxeme. Pelienne 3a1a4 u ynpaxHeHUi
110 TEME.
Jlexknun
I'oMmosiornueckuii psj ankKMHOB. XMMHYECKHE CBOMCTBA W INPUMEHEHHE
Tema 2.4. ankuHoB. [loydyeHne aJKuHOB.
AneTHICHOBBIE IIpakTHyeckue (1a00paTOpHbIE) 3AHATHSA
YII€BOLOPOABI CocraBieHne MOJEKYISPHBIX U CTPYKTYPHBIX ()OPMYJT yTII€BOJAOPOIOB.
CocraBiieHne ypaBHEHU! peakluii o cxeme. Pemenue 3axa4 v ynpaxHeHU
10 TEME.
Jlexnun
I'omonornyeckuii psa apeHOB. XMMHUYECKHE CBOMCTBA apeHOB. [Ipumenenue
Tema 2.5. U TIOJTyYEHHUE APEHOB.
Apomarnyeckue IIpakTnyeckue (1aGopaTopHbIe) 3aHATHS
YII€BOIOPOAIBI CocraBieHne MOJIEKYISIPHBIX U CTPYKTYPHBIX (JOPMYJI YTIIEBOAOPO/IOB.
CocraBreHne ypaBHEeHUH peakuuii o cxeme. Pelenue 3a1a4 v ynpaxHeHUI
10 TEME.
Jlexnun
Tema 2.6. Hedts. [lpuponusiii u nonyTHbIN HEPTAHON ra3el. KaMeHHBIN yronsb.
[pupoaHbie IIpakTHyeckue (1a00paTOpHbIE) 3AHATHSA
HUCTOYHUKHU OnpeneneHre HalW4Msl HENpPEIENbHBIX YIJIEBOJOPOJOB B OCEH3UWHE U
YTJIEBOJIOPOJ0B KepocuHe. PacTBOpMMOCTh  paznuyHbIX  He(TenpoaykToB  (OeH3UHA,
KEepOCHHa, AU3eJIbHOI0 TOIUIMBA, Ba3ellnHa, napaduHa) Jpyr B IpyTe.
Tema 2.7. Jleknun
I'mapokcuiibHbIE CrpoeHnue u knaccudukanys cnupToB. XUMHUYECKUE CBOWCTBA U CIIOCOObI
COEIMHEHUS IIOJIyYEHUs] COUPTOB. MHOroaTOMHBIE CIUPTHI. DEHOII.
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IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA

CocraBieHne MOJIEKYISPHBIX U CTPYKTYPHBIX (OPMYII
KHCIIOPOJACOAEPKAIUX OpraHu4ecKuXx coenquHenuil. CocraBicHue
YpaBHEHUH peakuui 110 cxeMme. Pelenne 3a1ad u ynpaxHeHU 110 TeMe.

Jlexknuu
['omosiornueckue psapl AIbAETHAOB U KETOHOB. XMMHUYECKUE CBOMCTBA
abJICTUIOB ¥ KeTOHOB. [I[puMeHeHue 1 nmosydeHne KapOOHUIbHBIX

Tema 2.8. .
PN COEJTMHEHUI.
KCTOHDL IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA
CocraBieHne MOJIEKYISPHBIX U CTPYKTYPHBIX (OPMYII
KHCIIOPOJICOAEPKAIUX OpraHu4ecKuXx coenquHenuil. CocraBicHue
YpPaBHEHUH peaklui 1o cxeme. Pelienne 3a1a4 U ynpaKHEHUH 110 TEME.
Jlexnun
I'oMoniornueckuit psii npeaenbHbIX OJHOOCHOBHBIX KApOOHOBBIX KHUCIOT.
Tema 2.9. XUMHUYECKUE CBOICTBA U CIIOCOOBI MOTY4YEHUS! KApOOHOBBIX KHCIIOT.
Kap6oHoBsie OTtnenpHBIE IpeCTaBUTENN U UX 3HaueHue. CioxHble 3Qupbl. Kupbl.
KHUCJIOTBI U UX IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA
IIPOU3BOJIHBIE CocraBieHne MOJIEKYISPHBIX U CTPYKTYPHBIX (OPMYII
KHCIIOPOJICOAEPKAIMX OpraHu4ecKuX coequHenuil. CocraBicHue
YpaBHEHUH peakui 1o cxeme. Pemenue 3a1ad v ynpaxxHeHU 110 TEME.
Jlexnun
Tema 2.10. [Tonsitue 06 yrmeBogax. Monocaxapunsl. ucaxapunel. [lomucaxapubl.
VreBos! IIpakTH4eckue (naﬁopaToprlve) 3aHATHA
Xumuyeckue U (pu3ndeckre CBONCTBA IITI0K03bI U Kpaxmaia. Crioco0bl ux
MIOJIYYEHUS.
Jlexknun

Tema 2.11. AMUHEL,
AMHUHOKHUCJIIOTHI,
Oenku

Knaccudukanus 1 n3omepust aMuHOB. XMMHUYECKUE CBOMCTBa aMMHOB.
[IpuMeHeHne u ony4yeHne aMMHOB. AMUHOKHCIIOTBL. benku.

IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS

CocraBiieHne MOJEKYJISPHBIX U CTPYKTYPHBIX (DOpMYN a30TconepKauux
OpraHuueckux coeAuHeHnid. CocTaBleHUE YpaBHEHUM peakuil 10 CXEME.
Pemrenne 3aa4 u ynpaxHeHHH 110 TEME.

Jlekuu
HykienHoBbI€ KHUCIOTHI.
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Tema 2.12.
Aszorcogepxkamue | IlpakTuyeckue (JiaGopaTopHble) 3aHATHS
rereporukianyeckiue | CocraBieHUE MOJEKYISPHBIX U CTPYKTYPHBIX (OPMYN a30TCOAEPIKAIIUX

. . . 1 2
COCJIMHEHHS. opraHudeckux coenuHeHuii. CocTaBlieHHE YpaBHEHUN PeaklUid 1O CXEMe.
Hyxkneunnosbie Pemenue 3aga4 1 yrpaxHeHUH 10 TEME.
KHUCJIOTHI

ﬂﬂ}l XapakmepucmuKku YpOo6Hs 0CB0EHUS y’-l€6H020 mamepuana UCnoib3yronmcs Cﬂebyiomue 0003HaveHUs:

1. — o3HaxomumenvHblll (Y3HABAHUE paHee U3YYEHHBIX 00BEKMO8, CBOUCMS), 2. — penpOOYKMUBHbIIL (bINOIHEHUE 0esmeNbHOCIU N0 00paA3yy, UHCIMPYKYUU UTU NOO PYKOBOOCMBOM)
3. — npoOyKmueHblil (NIAHUPOBAHUE U CAMOCMOAMENbHOE BbINONHEHUE 0eAMeNbHOCIU, peuleHie NPoDIeMHbIX 3a0at)
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2.4. Conep:xaHue pa3/iesioB M CHUIITHHBI

2.4.1. 3aHATHA JEKIIHOHHOI0 THIIA

No ®dopma
HaumenoBanue
Copepxanue pazzena TEKYIIETro
pas3aenoB u TeM
KOHTPOJIS
1 2 3 4
2 cemecmp
HayuHbie MeTOIBI MO3HAHUS BEIIECTB M XUMUIECKIX Y
sBJIeHUH. PoJb SKCnieprMeHTa U TeOpUr B XUMHUU.

Beenenue 3HaueHue XxuMuu ipu ocBoenuu npodeccuit CI10 u
cnernuansHocTeil CITO ecTecTBEHHO-HAYyYHOTO MPOGUIIS
npodeccnoHaIbHOTO 00pa30BaHMUS.

Pazgen 1. O0mas u HeopraHudeckasi XUMHS

1 Tema 1.1. Xumus | CocraB BelllecTBa. XMMHYECKHUE DJIEMEHTHL. 3aKOH vV, T
— HayKa o MOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKyIIpHOTO
BelIeCTBaxX 1 HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH ABOTaJpo U €ro

cnenctus. Mi3amepenue BemectBa. Macca aToMOB u
MOJIEKYJI. ATOMHAasi equHuIa Macchl. OTHOCUTENbHBIE
aTOMHas U MOJIeKyJsgpHas Macchl. KonnyecTBo BemecTna.
Uucno ABoraapo. MonsipHast Mmacca. 3aKkoH ABOTaJIpo U €ro
ciencTBusi. MossipHbI 00beM BEIIECTB B ra3000pa3HOM
COCTOSIHMH. ATperaTHble COCTOSIHHS BellecTBa. TBepaoe
(kpucTammueckoe u aMop(HOE), KHUAKOE ¥ ra3000pa3HOE
arperaTHbIe COCTOsIHUS BelecTBa. CMecH BEIIECTB.
Paznuuus Mexxay cMecsiMU U XUMUYECKUMUCOETUHEHUSIMHU.
MaccoBas u 06beMHasi 1071 KOMITIOHEHTOB CMECH.

2 Tema 1.2. CoBpeMeHHbIE MPECTABIICHUS O CTPOCHUHU aTOMa. v, T
Crpoenue atoma. | KopmyckynsipHO-BOJHOBOM JAyaan3M YaCTHUIl MUKPOMUpA.
ITepuognueckuii | CoctaB aTOMHOTO siipa. HyKIIOHBI: IPOTOHBI M HEUTPOHBI.
3aKOH U N3oTtonbl 1 HYKIUBI. DIEKTPOHHAS] 000JI0YKa aTOMOB.
[Tepuoanueckass | [loHsTHE 00 7IEKTPOHHON OPOUTAIU U DTIEKTPOHHOM
cucremMa obnake. KBaHTOBbIE Uncia: riIaBHOE, OpOUTATIEHOE
XUMHYECKHUX (mobouHOE), MarHUTHOE U CIMHOBOE. Pacnipenenenue
anemeHTOB J[. M. | 3JIEKTPOHOB 110 SHEPreTUYECKUM YPOBHSM, IIOYPOBHSAM H
Meneneena OpOUTAISIM B COOTBETCTBUU C MPUHIIMIIOM HAMMEHbIIIEH

sHeprud, npuHiuiom [aynu u npasunom ['yana.
DNeKTpOHHBIE KOH(UTYpAITH aTOMOB XUMHUYECKHIX
9JIEMEHTOB. BaJleHTHBIE BO3MOKHOCTH aTOMOB XUMHYCCKUX
AJIEMEHTOB. DJIEKTPOHHAS KJIaCCU(UKAIIMS XUMHUYECKUX
3JIEMEHTOB: S-, P-, d-, f-37eMeHTHI.

[lepuoanueckas cuctema u ctpoenue aroma. Gusnyeckuii
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB IPYTIIIBI
u nnepuoja. [leppuoanueckoe N3BMEHEHHE CBOMCTB
3JIEMEHTOB: pajnyca aToMa; SHEPTruy HOHU3ALNH;
3JEKTPOOTPULATENBHOCTH. [IpUUMHBI U3MEHEHU
METAUTMYCCKUX W HEMETAIUIMYESCKUX CBOMCTB 3JICMEHTOB B
rpynmnax u nepuosiax, B TOM YUCIe OONBIINX U
cBepxOonpinx. 3Hauenue [leproanueckoro 3akoHa u
[Iepuoanueckoit cucreMbl XUMUYECKHUX di1eMeHTOB /1. 1.
MeHneneeBa A pa3BUTHS HAYKUA U TOHUMaHUS
XUMUYECKON KAPTUHBI MUPA.
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Tema 1.3.
Crpoenue
BEIIECTBA

[TonsATHE 0 XUMHYECKOU CBSI3U. TUITBI XUMHUYECKHUX CBSI3EH:
KOBAJICHTHAsI, HIOHHAs, METaJUIMYecKasi 1 BOJOPOIHAS.
KoBasienTHast xumuueckas cBs3b. J[Ba MexaHu3Ma
00pa30BaHUs 3TOMW CBSA3U: OOMEHHBIN U JTOHOPHO-
akuentopHblii. KoBaneHTHas nossipHas U HENOJISIpHas
cBa3u. Monnas xumuueckas cBa3b. KpaliHuii ciydai
KOBQJICHTHOM TOJISIPHOM CBsI3U. MeXxaHu3M 00pa3oBaHMS
HMOHHOM CBs3U. VIOHHBIE KPUCTAJUINYECKHUE PELIETKU U
CBOMCTBA BEILLIECTB C TAKUMU KPUCTAJJIAMH.
Mertannnaeckast xumudeckas cBsizb. OCoObIi THTT
XUMHUYECKOH CBA3M, CYLIECTBYIOLNK B METAJIaX U
crutaBax. CBolicTBa MeTaUIMYECKOM cBsI3u. Bonopoanas
XUMHYECKas CBA3b. MexaHn3M o0pa3oBaHUs TaKOU CBS3H.
Ee knmaccudukanus: MeXMONIEKysIpHAs U
BHYTPHUMOJIEKYJIIpHAsl BOJOPOAHBIE CBsI3U. DPu3nuecKkue
CBOICTBA BEILIECTB C BOJOPOIHOM CBA3BIO.
KommnekcoobpazoBanue. [loHsATHE O KOMITIEKCHBIX
coequHeHusX. KoopauHannonHoe 4ucio
KOMIUICKCOOOpa3zoBarest. BHyTpeHHSs ¥ BHEITHSS cdepa
KoMILIeKcOB. HOMEHKIaTypa KOMIUJIEKCHBIX COEIUHEHUM.
Hx 3HaueHne.

Tema 1.4.
XHUMHUYECKHE
peakuuu

Krnaccudukanys XuMHUecKUX peakliuii B OpraHuuecKoi u
HeOopraHu4deckoi xuMuu. [IoHsaTHE 0 XMMHUYECKOHN peakLUu.
Peakuuu, naymue 6e3 u3MeHEHUs1 KAYECTBEHHOI'O COCTaBa
BELIECTB U C U3BMEHEHUEM COCTaBa. BeposATHOCTH
IIPOTEKAHNs XUMUYECKHUX peakuuid. BHyTpeHHss sHeprus,
sHTanbNM. TennoBoil 3¢ (et XUMHUYECKUX PeaKIUi.
Tepmoxumuueckue ypaBHeHus. CTaHnapTHast SHTAJIbIINS
peaknuii u oopa3zoBanus Bemects. 3akoH I'. M. 'ecca u ero
ciencTBusl. JHTponus. CKOPOCTb XUMUYECKUX PEAKIIHI.
[TonsaTtue o ckopoctu peakuuii. CKOpoCTb TOMO- U
reTeporeHHON peakuu. DHeprusi akTuBauu. GakTopsl,
BIIMAIOIINE HA CKOPOCTb XMMUYECKON pEaKIUu.

vV, T

Tema 1.5.
HucnepcHsie
CUCTEMBI.
PactBOpBI

Krnaccudukanus qucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSIHUS TUCIIEPCUOHHOM Cpeabl U
JUCTIEpCHOM (a3, a TAKXKE MO pa3Mepy UX YACTHII.
I'pyboaucnepcHble 1 TOHKOAUCHIEPCHBIE CUCTEMBI. DPPEKT
Tunpans. Koarymsanus B KOJUIOMIHBIX PaCTBOPAX.
3HaYEHHUE TUCIEPCHBIX CUCTEM B JKUBON M HEKUBOU
MIPUPOJIE U IPAKTUYECKOM )KU3HU YesioBeka. IlonsaTue o
pactBopax. PU3MKO-XUMHUUYECKAs IIPUPOAA PACTBOPEHUS U
pacTtBOpoB. B3auMopencTBue pacTBOPUTENS U
PacTBOPEHHOIO BELIECTBA. PAaCTBOPUMOCTD BEILIECTB.
CrniocoObI BhIpayKeHUS! KOHIIEHTPAIMH pacTBOPOB. Teopus
JJIEKTPOJUTUYECKON JUcconManui. MexaHusm
JUCCOIMAIMU BEIIECTB C PA3JIUYHBIMUA TUITAMH
XUMHUYECKHX CBsI3ed. OCHOBHBIE MOJIOKEHUS TEOPUH
JIEKTPOIUTHYECKON aucconnanuu. CTeneHp
AJIEKTPOIUTUYECKOHN TUCCOalUU U (PaKTOpHI ee
3aBUCUMOCTH. CUIIbHBIE U CPEJTHUE DIIEKTPOJIUTHI.
Jucconmanus Boabsl. Bogopoaneiii nokasarens. Cpena
BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB. [ Mapon3 Kak

P,V,T
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oOMeHHBIH nporiecc. HeoOpaTumbiil ruapons
OpPTraHUYECKUX U HEOPraHUYECKHX COSAMHEHHUH U ero
3Ha4YeHUE B IPAKTHUECKON JeSTeIbHOCTH YEJIOBEKa.
OO6partumslii ruaposnns coieid. CTyneH4aThlid THAPOIIU3.
IIpakTHyeckoe NpUMEeHEeHUe

Tema 1.6. IlonsaTre 00 OKHCINTEIIFHO-BOCCTAHOBUTEIILHEIX v, T
OxkucinurenpbHo- | peakuusax. OKUCIUTENN U BOCCTAHOBUTEH.
BOCCTAaHOBUTENbH | OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS ABOWCTBEHHOCTbD.
bI€ pEaKIINH. Krnaccudukanus okuciuTeabHO-BOCCTAHOBUTEIbHBIX
DNEeKTpOXUMHUEC | peakil. XMMHUYECKHE UCTOUHUKH TOKA. DJIEKTPOJHbIE
KHE MPOLECCHI MOTEHUMANbL. P/l cTaHIapTHBIX 3JIEKTPOAHBIX
MIOTEHLIMAJIOB (JIEKTPOXUMUYECKUH Pl HAIPSKEHUI
MeTaiyioB). ['anpBaHUYECKUE TIEMEHTHI M MPUHIUIIBI UX
pabotbl. CocTaBieHHE TalbBAHMYECKUX HJIEMEHTOB.
DJIIEeKTPOJIN3 PACIUIABOB M BOJIHBIX PACTBOPOB
an1eKTposuToB. IIpornecchl, mpoucxoasiiie Ha KaToie U
aHoJze. YpaBHEHHUS dJIEKTPOXUMHUECKUX ITPOLECCOB.
[IpakTHueckoe NpUMEHEHHUE JIEKTPOJIN3a.
Tema 1.7. Knaccudukanus nHeoprannueckux Bemects. [IpocTeie u vy, T
Knaccndukamus | CIOKHBIC BEIIECTBA. OKcubl, THAPOKCUIBI, COTH (UX
BEILICCTB. kinaccupuKanus, XUMHIecKre U GU3NYECKUe CBOWCTBA U
TpocThie OCHOBHBIE CIIOcOObI osTyuenusi). Merasuibl. [lonoxenue
METAJIJIOB B MEPUOINYECKOM CUCTEME U OCOOEHHOCTHU
BeIecTRa. CTpoeHHs UX aToMOB. OO1IMEe PU3NUECKHE U XUMHUECKHE
cBoOiicTBa MeTasioB. [IpomblliuieHHbIE U 1a00paTOpHBIE
crocoObI momy4yeHus: MmetayuioB. Hemeramnel. [lonoxxenue
HEMETAIIJIOB B IEPUOINYECKON CUCTEME U OCOOCHHOCTH
cTpoeHus ux atoMoB. O0mme pu3nIecKkue 1 XUMHYECKHIE
cBoiicTBa HeMeTaioB. [IpombliieHHbIE U Ta00paTOPHBIE
COCOOBI OJTYYECHHUsI HEMETAIIJIOB.
Tema 1.8. Bonoponnsie coequnenus HemeTamioB. OKCUIbI U vV, T
OcHoBHbIE aHTUJIPUIBbI KapOOHOBBIX KUCIOT. KHCI0THI Oprannyeckue
KJIACCBI u Heoprannueckue. Kimaccudukarus opraHndeckux u
HEOpPraHWYECKUX | HEOpraHUYecKHUxX KucioT. OOmre cBONCTBA KUCIIOT.
u opranuueckux | OcHOBaHMS OPraHUYECKUE U HEOPTaHUYECKHUE.
COECIMHEHU I AM@oTepHbIe OpraHn4eckiue 1 HeOpraHuuecKue
coeauHeHusi. OcOOEHHOCTH CBOMCTB COJIel OPraHu4ecKux
1 HEOPTaHUYECKUX KHUCIIOT. ['eHeTnyeckas CBA3b MEXKAY
KJIACCAMM OPraHWYEeCKUX U HEOPTAaHUYECKUX COETMHEHUM.
Tema 1.9. Xumus | S-Onementsl. Bogopoa. JIBOWCTBEHHOE ITONIOKCHIE vV, T

9JICMCHTOB

BOJIOpO/ia B epHoanueckoi cucreme. M3oTomsl Bogopoa.
Pone Bogopona B )xuBoM 1 HexuBoM npupoze. Bona. Pois
BOJIbI KaK Cpel000pa3yroIlero BemecTBa KIeTKH.
Onementsl I, || A-rpynn. O61mas xapakTepucTuka
e0YHbIX MeTaiuioB. [lonyuenue, duszndeckue u
XUMHAYECKHE CBOMCTBA MIEIOYHBIX METAJLIOB. P-DJIEMEHTHI.
XapakTepuCTHKA aIIOMUHMS, YIIIepoia, KPEMHUS,
raJIoTeHOB, XaIBKOTeHOB. [lonmydyenne, nx Gpu3ndeckue u
XxuMHudeckue cBoicta. DineMeHTsl IV , V A-rpynmn. O6mas
XapaKTePUCTHKA AIIEMEHTOB 3TUX TPYIIT HA OCHOBAHUH UX
nonoxxenus B Ilepuonudeckoit cucreme snementos /1. 1.
MenzeneeBa 1 cTpoeHrs aToMoB. OCOOEHHOCTH CTPOESHUS
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aTtoMoB d-2JIEMEHTOB

Paznen 2. Opranndeckas XUMus

10

Tema 2.1
[Ipenmer
OpraHu4eCcKou
xumuu. Teopust
CTpOCHUS
OpraHUYEeCKUX
COEAMHEHHI

[TonsiTHE 00 OPraHNYECKOM BEIIECTBE U OPraHUYECKOMN
xumun. KpaTkuii ouepk UCTOPUH pa3BUTUS OpPraHUYECKOM
xuMud. OCHOBHBIE MOJIOKEHUS TEOPUU CTpoeHus A. M.
Bbytnepoa. Xumuueckoe CTpOCHUE U CBOMCTBA
opranudeckux Beuiects. [lonsTre 00 mzomepun. CriocoOsI
OTOOPaKEHHS CTPOSHUS MOJICKYJIbI ((OPMYITBI, MOJIEIIN ).
Knaccudukanus opraHMuecKuX BEIIeCTB B 3aBUCHIMOCTH OT
CTpoeHus yriiepoaHou nenu. [lonsaTue GyHKIIMOHATBHOM
rpynmsl. [IoHdaTHE O TUIIAX ¥ MEXAaHU3MaX PEaKLUil B
OpPraHUYEeCcKOl XUMUHU.
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Tema 2.2
[Ipenenvubie
yTIE€BOJOPOAbI

[TonsTre 06 yriaeromopoaax. OCOOEHHOCTH CTPOCHHUS
IIPENEIbHBIX YIIIEBOAOPOJAOB. AJIKaHbI KaK IIPEICTaBUTEIN
MIPEACIIBHBIX YIVIEBOJIOPOIOB. XUMUYECKHE CBOUCTBA
aJIKaHOB. Peakuuu: raJloreHNpoBaHKUe, HUTPOBAHUE,
JETUPUPOBAHUS, TOPEHUS, KATAIUTUYECKOTO OKUCIICHHUS
asikaHOB. KpeKHHTI aJIkaHOB, pa3/IMYHbIC BUAbI KPEKUHTa,
MIPUMEHEHHE B IPOMBIIITIEHHOCTH. [Inponu3 u koHBepcus
MeTaHa, U30Mepu3anus akaHoB. O6JacTu NpUMEHEeHUs
ankaHoB. [IpoMbliIeHHbIE CIOCOOBI MOTYYEHHSI AJIKAHOB!
IIOJIyYE€HHUE U3 IPUPOJHBIX HCTOYHUKOB, KPEKUHT
napaduHOB, TOTYYEHNE CHHTETHYECKOTO OCH3MHA,
rasuQukanus yris, TiApupoBaHUe aJIKaHOB.
JlabopaTopHbie CIOCOOBI MOTYyYEHUS aJTKAHOB: CHHTE3
Bropia, nexap-0okcuiinpoBaHue, THIpOIn3 KapOuaa
AIIOMUHHUS. ['OMOJIOTHYECKHil psAl 1 HOMEHKIIATypa
LUKJIOAIKaHOB, UX obOmas Gopmyna. [lonyuenue u
¢bu3nvecKkne CBOMCTBA IUKIOATKAHOB. XUMUYECKHE
CBOMCTBA LMKJIOAJIKAHOB. Peakinuu npucoe1nHeHus U
paMKaIbHOTO 3aMEIICHHUSL.
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Tema 2.3.
OTHIIEHOBLIE U
JINEHOBBIE
YTIIEBOOPOIBI

I'omonoruueckuii psa u obmas Gopmyna alnKkeHoB.
N30omepust STUIIEHOBBIX YTIIEBOJOPOAOB: MEXKKIIACCOBas,
YTIIEPOJHOIO CKEJIETa, IIOJIOKEHUSA KPaTHOHN CBS3H.
Oco0eHHOCTH HOMEHKJIATyphl STUIEHOBBIX
yrieBogopoaoB. PU3NYeCKue CBONCTBA alIKEHOB.
XHWMHYECKHUE CBOMCTBA AIKEHOB. Peakiuun
raJIOT€HUPOBAHNUS, THIPOraJIOT€HUPOBAHHUS, THIPATALIAH,
ruapupoBanus. [Ipasuno MapkoBHuKoBa U 3aiilieBa.
JIaGopatopHble criocoObl oy4YeHus alkeHoB. [loHsTHe u
KJIacCU(UKaLKs JUEHOBBIX YIJIE€BOJ0OPO/IOB IO B3aUMHOMY
PACIIOJIOKEHUIO KPATHBIX CBA3EH B MOJIEKYIIE.
HomeHnkitatypa THeHOBBIX YIIIEBOJOPOAOB. XUMUYECKUE
cBoiicTBa ankaaueHoB. [Tomumepu3zanus queHoB. CrocoOsl
MOJTY4YEHUS TUEHOBBIX YTIIeBOA0poa0B: padoTsl C. B.
JleGeneBa, NerujpupoBaHUe AITKAHOB.
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Tema 2.4.
AlleTHUIIEHOBEIE
YTJIEBOIOPO/IBI

I'omonornueckuit psi u obmas Gopmyna aJKuHOB.
Homenknarypa aneTuieHOBBIX yriieBoaopoaoB. M3omepus
MEXKKJIACCOBasl, YIIIEPOIHOTO CKENETa, MOJI0KEHHUS
KpaTHOM CBA3M. XMMUYECKUE CBOWCTBA U IIPUMEHEHUE
anknHoB. Peaknus Kyueposa. [IpaBnno MapkoBHUKOBa
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MIPUMEHHUTEHHO K areTusieHam. [loaBmkHOCTS aToMa
BOJIOpoAa (KUCIOTHBIE CBOMCTBA aIKUHOB). OKUCTIEHUE
ankuHoB. Peakuus 3enunckoro. [Ipumenenne
AlETUJICHOBBIX yrieBOA0po10B. [lonuBuHMIanerar.
[Tonyuyenue ankunoB. [TomydeHue aneTuieHa MUPOITU30M
MeTaHa W KapOMJIHBIM METOOM.
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Tema 2.5.
Apomarnyeckue
YIJI€BOAOPOAbI

benzon kak npencraButens apeHoB. PazButue
MpeJICTaBICHHI 0 cTpoeHnn OeH30ia. COBpeMEHHBIC
MpeACTaBICHUS 00 AIEKTPOHHOM U ITPOCTPAHCTBEHHOM
cTpoeHnu Oenzona. ['omonoru 6eH30i1a, IX HOMEHKJIIATYpa,
obmas popmyna. Puzndeckue CBOMCTBA apCHOB.
XuMH4YECKHUe CBOMCTBA apeHoB. [IpuMepsl peakiuit
AIEKTPOPUIHHOTO 3aMEIICHUS: TAIOTCHUPOBAHMS,
AIKWIMPOBAHMSI, HUTPOBaHUS, CyIbpupoBanus. Peakinu
THAPUPOBAHUS U TIPUCOCTUHECHHSI XJI0pa K OSH30ITy.
OCO0EHHOCTH XMMHYECKUX CBOMCTB rOMOJIOTOB OeH30I1a.
[IpupoiHbIE ICTOYHUKHN ApOMATUYECKUX YTIEBOI0-
pOIOB. ApoMaTH3alusl AIKAHOB M IIMKJIOATKAHOB.
AnkuiimpoBaHue OCH30I1a.
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Tewma 2.6.
IIpuponnsie
HWCTOYHHUKHU
YIJ€BOJOPOIOB

Haxoxxnenue B mpupoae, coctaB U GU3NIECKHUE CBOHCTBA
Hedtu. [Ipombinennas nepepadoTka HeTH.
Pextudukarnus HedhTH, OCHOBHBIC (PpaKIIUU €€ pa3/IeICHus,
WX HCIONb30BaHue. Bropuynas nepepaboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIIEHOTO TOTUIHBA.
OxranoBoe yucino. [Ipupoanbliit 1 monyTHbIN HePTAHON
ra3sl. CpaBHEHHE cOCTaBa MPUPOIHOTO U TIOMYTHOTO Ta30B,
WX MPAKTUYECKOE UCIONIb30BaHKe. KaMeHHBIH yrob.
OcHOBHBIE HANPaBIICHUS UCIIOIB30BAHNUS KAMEHHOTO YTJIS.
KokcoBanue kaMeHHOT0 yTiis, BOKHEUIITNE MPOTYKTHI
3TOTO MpoIiecca. DKOJIOTHIECKUE aCTIeKThI JOOBIYH,
nepepabOTKU U MCIIOJIb30BAHUS TOPIOYUX UCKOMIAEMBIX.
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Tema 2.7.
I'unpokcunsHbIe
COEIMHEHUS

Knaccudukanus cniupToB 1Mo THITY YTII€BOJOPOIHOTO
paaukana, Yuciy ruIpOKCUIIbHBIX TPy U THITY aToMa
YIJIEPO1a, CBSI3aHHOTO C TUAPOKCHIIBHON TPYIIION.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCHIIBHOW TpyNibl. BiusiHue cTpoeHus cnupToB Ha
ux Qusndeckue cBorcTBa. ['oMomorudeckuii psj
MpeACIIbHBIX OJTHOATOMHBIX CIUPTOB. 3oMepus u
HOMEHKJIaTypa aJKaHOJOB, UX 001mas Gopmyrna.
XUMUYECKHE CBOMCTBA aIKaHOJIOB. PeakimonHas
CIOCOOHOCTH MPEENbHBIX OJIHOATOMHBIX CIIUPTOB.
Peakunu, noaTBEep kK AAIOIINE KUCIOTHBIE CBOMCTBA
cnupToB. Peakunu 3amenieHus THAPOKCUIIBHOM TPYTIIbIL.
MexxMoneKysapHas JeruapaTanus CIIUPTOB, YCIOBUS
o0pa3zoBaHus MPOCTHIX 3GUPoB. CIOCOOBI MOTYIEHUS
criuptoB. ['maponus ranoreHankanoB. [ uaparanus
AJIKEHOB, YCIIOBUS €€ MpoBeAeHus. BoccTaHOBIEHNE
KapOOHWJIBHBIX COCTUHEHU. MHOT0aTOMHBIE CTTHPTHI.
N3omepust 1 HOMEHKIAaTypa MpeCTaBUTENEN ABYX- U
TPEXaTOMHBIX CTUPTOB. OCOOCHHOCTH XUMUYECKUX
CBOMCTB MHOTOATOMHBIX CIIUPTOB, UX KAU€CTBEHHOE
obOHapyxenue. OTieTbHbIE MPEICTABUTEIN
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STHJICHTIIMKOJIb, TIUIEPHH, CIIOCOOBI MX TIOJTYYCHUS,
MpakTU4eckoe npuMeHenne. GeHo. DIeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpoeHUe PeHoa. B3aumMHoe BIusHIE
apOMaTHYECKOTO KOJIbIIA U THIPOKCHILHOUW TPYIITIHL.
XuMHUECKUE CBOICTBA (heHOa KaK PYHKIUS ero
XUMHYECKOTO CTpoeHwus. bBpomupoBanue geromna
(KauecTBEHHAsl peakIlysl), HAITpOBaHUE (TUKPUHOBAS
KHCIIOTa, €€ CBOMCTBA U MpuMeHeHue). O0pa3oBaHue
OKpaIIeHHbIX KoMIIekcos ¢ nonoM Fe®'. Tlpumenenue
¢denona. [Tonydenne peHona B MPOMBIIIIIICHHOCTH.
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Tema 2.8.
Anpaerunn u
KETOHEI

['omonornueckue psiapl abIeruaoB U KeToHOB. [loHsATHE O
KapOOHMJIBHBIX COCIMHEHUSIX. DIIEKTPOHHOE CTPOCHUE
KapOOHUJILHOMU Tpymibl. MI3oMepus 1 HOMEHKIaTypa
aNbJETUI0B U KETOHOB. PU3HYECKHE CBOMCTBA
KapOOHWJIBHBIX COCTMHCHHH. XMMHYECKHUE CBOMCTBA
aJbJACTUIOB U KETOHOB. Peakiinu OKUCIIEHUS allbJIeTH/I0B,
KaueCTBEHHbIEC PEaKLMK HA aJbJETUIHYIO rpymiy. Peakuuun
MOJINKOHJIEHCALIUK: 00pa30BaHUE
dbenonopopmanbaeruaubix cmoi. [Ipumenenue u
MoJTy4eHue KapOOHWIbHBIX coequHeHuid. [Ipumenenue
aJIbJIETHJIOB 1 KETOHOB B OBITY U MPOMBIIUIEHHOCTH.
AJberuipl ¥ KETOHBI B pupoe (3GUpHBIE Macha,
dbepomonnl). [Tonydyenne kapOOHUTBHBIX COSAMHEHUN
OKHCJICHUEM CITUPTOB, TUAPATAIMEH AIKHHOB, OKHUCIICHHEM
YIJI€BOJOPOOB.
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Tema 2.9.
KapGoHoBsie
KHCIIOTBI ¥ UX
MIPOU3BOJIHBIC

[TonsiTue 0 KapOOHOBBIX KUCIIOTAX M UX KJIACCU(DHUKAIIUA.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIIbHOM rpynnbl. 'omonorndyeckuil psj
MpeiedbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT, UX
HOMEHKJIaTypa U U30MepHsi. XUMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCIIOT. OOpa3oBaHue (yHKIIMOHATBHBIX
MPOU3BOIHBIX KapOOHOBBIX KUCTOT. Peakiuu
sTepudukanyu. AHTHAPUAB KAPOOHOBBIX KHCIIOT, UX
noxy4yeHue u npuMmeHeHue. CrocoObl MOTydeHUs
KapOOHOBBIX KUCHOT. OOIIHE CTOCOOBI MONTYyUEHUS:
OKHCJICHUE AJIKAaHOB, AJIKEHOB, MIEPBUYHBIX CIIUPTOB,
anpJeruioB. Baxxkuelinme npeacTaBuTeIN KapOOHOBBIX
KHCIIOT, uX Ouonorudeckas posib. CTpoeHue u
HOMEHKJIATypa CIOKHBIX 3(PHPOB, MEKKIIACCOBAS
“30Mepus ¢ KapOOHOBBIMH KHCTO0TaMH. CIIOCOOBI
TOJIy4eHUs CIOXKHBIX 3(pupoB. JlaBcaH kak mpeaCTaBUTEND
CUHTETUYECKHNX BOJIOKOH. XMMUYECKUE CBOMCTBA U
MPUMEHEHHE CIOXKHBIX 3(pUpoB. JKUPHI Kak CIOKHBIE
a¢upsl rounepuHa. KapOboHOBbIE KUCIOTHI, BXOAIIUE B
COCTaB )XKMPOB. XMMHUUYECKHE CBOICTBA KUPOB: TUIPOIIU3,
OMBIJIEHUE, THAPUPOBaHKE. bruonorndeckas posb )KUPOB,
WX UCTIOJIb30BaHKE B OBITY U IPOMBINIIEHHOCTH. Coun
KapOOHOBBIX KHCIIOT. Mpljia, CYIITHOCTh MOFOIIIETO
nerictBust. OTHOLIEHUE MBLIA K )KECTKOU BOJIE.
Cunrernueckue Morouiue cpencrsa — CMC (neTepreHTs),
WX MPEUMYIIECTBA U HEJJOCTATKH.

19




19 | Tema 2.10. [Tonsatue 06 yrneBogax. Knaccudukarus yrieBoaoB. vV, T
VYrieBoabl MoHno-, nu- u noiaucaxapuael. buosornueckas poib
YIJIEBOJIOB, UX 3HAYCHHE B KU3HU YeJIOBEKa M 00IIecTBa.
Monocaxapubl. ['11I0K03a, CTPOCHHUE €€ MOJIEKYJIIbI U
(dbusmveckue cBoiicTBa. TayroMepus. XUMHUECKHE
CBOMCTBA INIIOKO3bI: pEaKLUU 0 albJAECTUAHON IpyIIe
(«cepeOpsiHOTO 3epKajiay, OKUCICHUE a30THON KUCIOTOM,
ruApupoBanue). Peakiinu riroko3sl KAk MHOTOATOMHOTO
CIUpPTAa: B3aMMOJIEHCTBUE IITFOKO3bI C TUAPOKCHIOM MEAN
(IT). Paznuunbie TUIBI OpOKEHUs (CITUPTOBOE,
MoJiouHOKHcT0¢e). [moko3a B mpupojie. buonornyeckas
POJIb U IPUMEHEHUE IITI0K03bl. DPYyKTO3a KaK U30Mep
II0KO03bl. CpaBHEHHE CTPOEHUS MOJIEKYJIB 1 XUMUYECKUX
CBOWCTB ITFOKO3bI B PpyKTO3BI. DPYKTO3a B MPUPOC U €€
ouosnorudeckas poib. Jucaxapuasl. CTpoeHue
nucaxapuioB. CTpoeHue U XUMHUYECKHE CBOMCTBA
caxapo3bl. JIakTo3a 1 ManbTO3a KaKk H30MEPHI Caxapo3bl.
[Tonucaxapuasl. OO1IEE CTPOECHUE TTOJIUCAXAPUIOB.
Crtpoenue Moliekyibl kpaxmaina. Ou3nueckue CBOMCTBa
Kpaxmalia, ero HaxoXKJeHHE B IIPUPO/IE U OHOTOrHYecKas
pouib. ['nnkoreH. XuMuueckue cBOMCTBA Kpaxmaiia.
CpaBHEHME CBOMCTB Kpaxmala U LEJUTKOJI03BL.

20 | Tema 2.11. Knaccudukanus u uzomepus amuHoB. ['oMonoruueckue vV, T
AMUHBI, PSIBI IPEIeNbHBIX amu(paTHYeCKIX 1 apOMaTHYECKIX
AMUHOKHCIIOTBI, | aMHUHOB, U30MEPHs U HOMEHKJIATypa. XUMHUECKHE
Oenxu CBOMCTBAa aMHHOB. [I[pyMeHEHNE U MTOJTy4YeHnEe aMUHOB.

[Tonatue 06 aMUHOKHCIOTAX, UX KJIaCCU(PUKALMS U
cTpoeHue. JIBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB
aMMHOKUCIIOT U €€ MPUYMHBI. Peakiinu KOHJeHCaIiH.
[lentuanast cBsi3b. CUHTETHUYECKHE BOJIOKHA.
Knaccudukanus BosokoH. [TonyyeHne aMMHOKHUCIIOT, UX
pUMeHeHue u ouonoruueckas Gynkuus. benku. benku
KaK NpupoJHble noauMmepsl. [lepBudnasi, BropuuHas,
TpEeTUYHAs U YEeTBEPTUYHASI CTPYKTYpPhI OEIIKOB.
XHUMHUYECKUE

CBOMCTBA OEJIKOB: TOpPEHUE, eHATypalys, THIPOIIN3,
KauecTBEHHbIE (LIBETHbIE) peakluu. buonornyeckue
(GyHKIIMU O€IKOB, X 3HAYEHHE.

21 | Tema 2.12. vV, T
HyxnenHoBbIe KUCITOTH. HyKIIEHHOBBIE KUCIOTHI KaK

A3o0TCcoaepKalu
. NpUpoAHbIE oJMMepsl. HykineoTnasl, UX cTpoeHue,
npuMepsl. AT® n AZI®, ux B3auMONPEBPALLEHNE U POJIb
reTePOLUKINYEC
storo npouecca B npupoje. [lonstue IHK nu PHK.
KHE COCIUHEHHUS.
Crpoenue JIHK, ee nepBu4Has 1 BTOpUYHas CTPYKTYpa.
Hyxnennosbie
Pennukarus JJTHK.
KHCJIOTBI

[Ipumeuanue: T — TectupoBanue, P — nanucanue pedepara, ¥ — yctuolil onpoc, KP — kouTponbHas
pabora
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2.4.2./2.4.3. [IpakTHiecKue 3aHATHSA/ CEMUHAPBI

Ne dopma
HaunmenoBanue
Copepxanue pazziena TEKYIIETo
pa3aesoB U TeM
KOHTPOJIS
1 2 3 4
2 cemecmp
HayuHnble MeTo/1bI MO3HAHUS BELIECTB U XUMUYECKHUX v
SIBJICHUH. POJIb SKCIIEpUMEHTA U TEOPUU B XHUMMUH.

Brenenne 3HadeHne XuMuHU 1pu ocBoeHnu npodeccuii CI10 u
cneuuanbHocteit CI1O ectecTBeHHO-HAYYHOTO MPOdUIISL
poeCCUOHATBHOTO 00pPa30BaHUS.

Paznen 1. OOmias u HeoprauuyecKast XUMHS

1 Tema 1.1. Xumusa | CocraB BeliecTBa. XMMHYECKHE 2JIEMEHTHI. 3aKOH vV, T
— HayKa o IIOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKyIIpHOTO
BelIeCTBax Y HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH ABOTapo U €ro

cnencreus. M3mepenue Bemecrsa. Macca aToMOB U
MoJIeKyJ1. ATOMHas efuHuIa Maccbl. OTHOCUTENbHBIE
aTOMHas U MoJieKyJiipHas Macchl. KonnyecTBo BemecTsa.
UYucno ABorazipo. Monsipaast Macca. 3akoH ABOrapo U ero
ciieACTBUS. MOJISIpHBIN 00bEM BEIIECTB B Ta3000pa3HOM
COCTOSIHMH. ATperaTHbIe COCTOSIHHSI BellecTBa. 1Bepoe
(kpucTaumueckoe u aMop(HOE), KHUIKOE U Ta3000pa3HOe
arperatHble cOCTOsiHUSA BenlecTBa. CMecH BEUIECTB.
Paznmuus Mex Iy cMecsMU U XUMUYECKUMU
coequHeHUsIMU. MaccoBasi 1 00beMHast J0JIM KOMIIOHEHTOB
CMECH.

2 Tema 1.2. CoBpeMeHHbIE MPEACTABICHUS O CTPOSHUU aToMa. v, T
Crpoenue atoma. | KopmyckyisspHO-BOJIHOBOH yalli3M YacTHULl MUKPOMHUpA.
ITepuognueckuii | CoctaB aTOMHOTO siipa. HyKIIOHBI: IPOTOHBI M HEUTPOHBI.
3aKOH U N3oTtornbl 1 HYKIUIBI. DIEKTPOHHAS] 000JI0YKa aTOMOB.
[Tepuoanueckast | [ToHsATHE 00 7EKTPOHHON OPOUTAIN U DIEKTPOHHOM
cucrema obnake. KBaHTOBbIE Uncia: riIaBHOE, OpOUTATIEHOE
XUMHYECKHUX (mobouHOE), MarHUTHOE U CIMHOBOE. Pacnipenenenue
anemeHTOB J[. M. | 3JIEKTPOHOB 110 SHEPreTUYECKUM YPOBHSM, IIOYPOBHSAM H
Meneneena OpOUTAISIM B COOTBETCTBUU C MPUHIIMIIOM HAMMEHbIIIEH

sHeprud, npuniunom [aynu u npasunom ['yana.
DNeKTPOHHBbIE KOH(UTYpAITUH AaTOMOB XUMUYECKHIX
9JIEMEHTOB. BaJleHTHBIE BO3MOKHOCTH aTOMOB XUMHYCCKUX
AJIEMEHTOB. DJIEKTPOHHAS KJIaCCU(UKAIIMS XUMHUYECKUX
3JIEMEHTOB: S-, P-, d-, f-37eMeHTHI.

[lepuoanueckas cuctema u ctpoenue aroma. Guznyeckuii
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB T'PYIIIBI
u nnepuoja. [leppuoanueckoe N3BMEHEHHUE CBOMCTB
3JIEMEHTOB: pajnyca aToMa; SHEPTruy HOHU3ALNH;
3JEKTPOOTPULATENBHOCTH. [IpUUMHBI U3MEHEHU
METAUTMYCCKUX W HEMETAIUIMYESCKUX CBOMCTB 3JICMEHTOB B
rpynnax u nepuosiax, B TOM YUCIe OONBIINX U
cBepxOomnpinx. 3Hauenue [leproauueckoro 3akoHa u
[Tepuoanueckoit cucTeMbl XUMUYECKHUX 31eMeHTOB JI. U.
MeHneneeBa A pa3BUTHS HAYKUA U TOHUMaHUS
XUMUYECKON KAPTUHBI MUPA.
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Tewma 1.3.
Crpoenue
BelIeCTBa

[TonsATHE 0 XUMHYECKOU CBSI3U. TUITBI XUMHUYECKHUX CBSI3EH:
KOBAJICHTHAsI, HIOHHAs, METaJUIMYecKasi 1 BOJOPOIHAS.
KoBasienTHast xumuueckas cBs3b. J[Ba MexaHusma
00pa30BaHUs 3TOMW CBSA3U: OOMEHHBIN U JTOHOPHO-
akuentopHblii. KoBaneHTHas nossipHas U HENOJISIpHas
cBa3u. Monnas xumudeckas cBa3b. KpaliHuii ciyyan
KOBQJICHTHOM TOJISIPHOM CBsI3U. MeXxaHu3M 00pa3oBaHMS
HMOHHOM CBs3U. VIOHHBIE KPUCTAJUINYECKHUE PELIETKU U
CBOMCTBA BEILLECTB C TAKUMU KPUCTAJJIAMH.
Mertannnaeckast xumudeckas cBsizb. OCoObIi THTT
XUMHUYECKOH CBA3M, CYLIECTBYIOLNK B METAJIaX U
crutaBax. CBolicTBa MeTaUIMUECKOM cBsI3u. Bonopoanas
XUMHYECKas CBA3b. MexaHn3M o0pa3oBaHUs TaKOU CBS3H.
Ee xnaccudukanus: MeXMONEKyIsIpHAS U
BHYTPHUMOJIEKYJIIpHAsl BOJOPOAHBIE CBsI3U. DPu3nuecKkue
CBOICTBA BEILIECTB C BOJOPOIHOM CBA3BIO.
KommnekcoobpaszoBanue. [loHATHE 0O KOMITIEKCHBIX
coequHeHusX. KoopauHannonHoe 4ucio
KOMIUICKCOOOpa3zoBarest. BHyTpeHHSs ¥ BHEITHSS cdepa
KoMILIeKcoB. HOMeHKIaTypa KOMIUIEKCHBIX COEUHEHU.
Hx 3HaueHne.

Tema 1.4.
XHUMHUYECKHE
peakuuu

Krnaccudukanys XuMHUecKUX peakliuii B OpraHuuecKoi u
HeopraHudeckoi xuMuu. [IoHsATHE 0 XMMHUYECKON pEeaKLUH.
Peakuuu, naymue 6e3 u3MeHEHUs1 KAYECTBEHHOI'O COCTaBa
BELIECTB U C U3BMEHEHUEM COCTaBa. BeposATHOCTH
IIPOTEKAHNs XUMUYECKHUX peakuuid. BHyTpeHHss sHeprus,
sHTanbNM. TennoBoil 3¢ (et XUMHUYECKUX PeaKIUi.
Tepmoxumuueckue ypaBHeHus. CTaHIapTHAsI SHTAJIBIINS
peaknuii u oopa3zoBanus Bemects. 3akoH I'. M. 'ecca u ero
ciencTBusl. JHTponus. CKOPOCTb XUMUYECKUX PEAKIIHI.
[TonsTtue o ckopoctu peakuuii. CKOpoCTb TOMO- U
reTeporeHHON peakuu. DHeprusi akTuBauu. GakTopsl,
BIIMAIOIINE HA CKOPOCTb XMMUYECKOM pPEaKIUU.

vV, T

Tema 1.5.
HucnepcHsie
CUCTEMBI.
PactBOpBI

Krnaccudukanus qucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSIHUS TUCIIEPCUOHHOM Cpeabl U
JUCTIEpCHOM (a3, a TAKXKE MO pa3Mepy UX YACTHII.
I'pyboaucnepcHble 1 TOHKOAUCHIEPCHBIE CUCTEMBI. DPPEKT
Tunnpana. Koarynsuus B KOJUJIOMIHBIX pacTBOPAX.
3HAaYEHUE TUCIEPCHBIX CUCTEM B JKUBOM M HEXUBOU
MIPUPOJIE U IPAKTUYECKOM )KU3HU YesioBeka. IlonsaTue o
pactBopax. PU3MKO-XUMHUUYECKAs IIPUPOAA PACTBOPEHUS U
pacTtBOpoB. B3auMopencTBue pacTBOPUTENS U
PacTBOPEHHOIO BELIECTBA. PAaCTBOPUMOCTD BEILIECTB.
CrniocoOblI BhIpayKeHUS! KOHIIEHTPAIMH pacTBOpoB. Teopus
JJIEKTPOJUTUYECKON JUcconManui. MexaHusm
JUCCOIMAIMU BEIIECTB C Pa3JIUYHbIMHM THUITAMH
XUMHUYECKHX CBsI3ed. OCHOBHBIE MOJIOKEHUS TEOPUH
JIEKTPOIUTHYECKON aucconnanuu. CTeneHp
AJIEKTPOIUTUYECKOHN TUCCOalUU U (PaKTOpHI ee
3aBUCUMOCTH. CUIIbHBIE U CPEJTHUE DIIEKTPOJIUTHI.
Jucconmanus Boabsl. Bogopoaneiii nokasarens. Cpena
BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB. [ MIposin3 Kak

P,V,T
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oOMeHHBIH nporiecc. HeoOpaTumbiil ruapons
OpPTraHUYECKUX U HEOPraHUYECKHX COSAMHEHHUH U ero
3Ha4YeHUE B IPAKTHUECKON JeSTeIbHOCTH YEJIOBEKa.
OO6parumslii ruaposnn3 coieid. CTyneH4aThid THAPOTU3.
IIpakTHyeckoe NpUMEeHEeHUe

Tema 1.6. IlonsaTre 00 OKHCINTEIIFHO-BOCCTAHOBUTEIILHEIX v, T
OxkucinurenpbHo- | peakuusax. OKUCIUTENN U BOCCTAHOBUTEH.
BOCCTAaHOBUTENbH | OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS ABOWCTBEHHOCTbD.
bI€ pEaKIINH. Krnaccudukanus okuciuTeabHO-BOCCTAHOBUTEIbHBIX
DNEeKTPOXUMHUEC | peakil. XMMUYECKUE UCTOUHUKH TOKA. DJIEKTPOAHbIE
KHE MPOLECCHI MOTEHUMANbL. P/l cTaHIapTHBIX 3JIEKTPOAHBIX
MIOTEHLIMAJIOB (JIEKTPOXUMUYECKUH Pl HAIPSKEHUI
MeTaiyioB). ['anpBaHUYECKUE TIEMEHTHI M MPUHIUIIBI UX
pabotbl. CocTaBieHHE TalbBAHMUECKUX JIEMEHTOB.
DJIIEeKTPOJIN3 PACIUIABOB M BOJIHBIX PACTBOPOB
aN1eKTposIUTOB. IIpornecchl, mpoucxoasie Ha KaToie U
aHoJze. YpaBHEHHUS dJIEKTPOXUMHUECKUX ITPOLECCOB.
[IpakTHueckoe NpUMEHEHHUE JIEKTPOJIN3a.
Tema 1.7. Knaccudukanus nHeoprannueckux Bemects. [IpocTeie u vy, T
Knaccndukamus | CIOKHBIC BEIIECTBA. OKcubl, THAPOKCHUIBI, COTH (UX
BEILICCTB. kinaccupuKanus, XUMHIecKre U GU3NYECKUe CBOWCTBA U
TpocThie OCHOBHBIE CIIOcOObI osTyuenusi). Merasuibl. [lonoxenue
METAJIJIOB B MEPUOINYECKOM CUCTEME U OCOOEHHOCTHU
BeIecTRa. cTpoeHus ux atoMoB. O0mme pu3nIecKkue 1 XUMHYECKHIE
cBOiicTBa MeTaiioB. [IpombliieHHbIE U Ta00paTOPHBIE
crocoObI momy4yeHus: MmetayuioB. Hemeramnel. [lonoxxenue
HEMETAIIJIOB B IEPUOINYECKON CUCTEME U OCOOCHHOCTH
cTpoeHus ux atoMoB. O0mme pu3nIecKkue 1 XUMHYECKHIE
cBoiicTBa HeMeTaioB. [IpombllieHHBIE U Ta0OpaTOPHBIE
COCOOBI OJTYYECHHUsI HEMETAIIJIOB.
Tema 1.8. Bonoponnsie coequnenus HemeTamioB. OKCUIbI U vV, T
OcHoBHbIE aHTUJIPUIBbI KapOOHOBBIX KUCIOT. KHCI0THI Oprannyeckue
KJIACCBI u Heoprannyeckue. Knaccudukammsi opraHu4eckux u
HEOpPraHWYECKUX | HEOpraHUYecKHUxX KucioT. OOmre cBONCTBA KUCIIOT.
u opranuueckux | OcHOBaHMS OPraHUYECKUE U HEOPTaHUYECKHUE.
COECIMHEHU I AM@oTepHbIe OpraHn4eckiue 1 HeOpraHuuecKue
coeauHeHusi. OcOOEHHOCTH CBOMCTB COJIel OPraHu4ecKux
1 HEOPTaHUYECKUX KHUCIIOT. ['eHeTnyeckas CBA3b MEXKAY
KJIACCAMM OPraHUYE€CKUX U HEOPTaHUYECKUX COEIMHEHUM.
Tema 1.9. Xumus | sS-Onementsl. Bogopoa. JIBOWCTBEHHOE ITOOXKCHHE vV, T

9JICMCHTOB

BOJIOpO/ia B epHoanueckoi cucreme. M3oTomsl Bogopoa.
Pone Bogopona B )xuBoM 1 HexuBoM npupoze. Bona. Pois
BOJIbI KaK Cpel000pa3yrollero BemecTBa KIeTKH.
Onementsl I, || A-rpynn. O61mas xapakTepucTuka
HIeT0YHbIX MeTaiuioB. [lonyuenue, duszndeckue u
XUMHAYECKHE CBOMCTBA MIEIOYHBIX METAJLIOB. P-DJIEMEHTHI.
XapakTepuCTHKA aIIOMUHMS, YIIIepoia, KPEMHUS,
raJIoTeHOB, XaIBKOTeHOB. [lonmydyenne, nx Gpu3ndeckue u
XuMudeckue cBorictBa. DnemeHTsl 1V, V A-rpynn. Obmas
XapaKTePUCTHKA AIIEMEHTOB 3TUX TPYIIT HA OCHOBAHUH UX
nonoxxenus B Ilepuonudeckoit cucreme snementos /1. 1.
MenzeneeBa 1 cTpoeHrs aToMoB. OCOOEHHOCTH CTPOESHUS
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aTtoMoB d-2JIEMEHTOB

Paznen 2. Opranndeckas XUMus

10

Tema 2.1
[Ipenmer
OpraHu4eCcKou
xumuu. Teopust
CTpOCHUS
OpraHUYEeCKUX
COEAMHEHHI

[TonsiTHE 00 OPraHNYECKOM BEIIECTBE U OPraHUYECKOMN
xumun. KpaTkuii ouepk UCTOPUH pa3BUTUS OpPraHUYECKOM
xuMud. OCHOBHBIE MOJIOKEHUS TEOPUU CTpoeHus A. M.
BbytnepoBa. Xumuueckoe CTpOCHUE U CBOMCTBA
opranudeckux Beuiects. [lonsTre 00 mzomepun. CriocoOsI
OTOOPaKEHHS CTPOSHUS MOJICKYJIbI ((OPMYITBI, MOJIEIIN ).
Knaccudukanus opraHMuecKuX BEIIeCTB B 3aBUCHIMOCTH OT
CTpoeHus yriiepoaHou nenu. [lonsaTue GyHKIIMOHATBHOM
rpynmsl. [IoHdaTHE O TUIIAX ¥ MEXAaHU3MaX PEaKLUil B
OpPraHUYECKON XUMUHU.
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Tema 2.2
[Ipenenvubie
yTIE€BOJOPOAbI

[TonsTre 06 yriaeromopoaax. OCOOEHHOCTH CTPOCHHUS
IIPENEIbHBIX YIIIEBOAOPOJAOB. AJIKaHbI KaK IIPEICTaBUTEIN
MIPEACIIBHBIX YIVIEBOJIOPOIOB. XUMUYECKHE CBOUCTBA
aJIKaHOB. Peakuuu: raJloreHNpoBaHKUe, HUTPOBAHUE,
JETUIPUPOBAHUS, TOPEHUS, KATAIUTUYECKOTO OKUCIICHMUSI
asikaHOB. KpeKHHTI aJIkaHOB, pa3/IMYHbIC BUAbI KPEKUHTa,
MIPUMEHEHHE B IPOMBIIITIEHHOCTH. [Inponu3 u koHBepcus
MeTaHa, U30Mepu3anus akaHoB. O6JacTu NpUMEHEeHUs
ankaHoB. [IpoMbliIeHHbIE CIOCOOBI MOTYYEHHSI AJIKAHOB!
IIOJIy4YE€HHUE U3 IPUPOJHBIX UCTOYHUKOB, KPEKUHT
napaduHOB, TOTYYEHNE CHHTETHYECKOTO OCH3MHA,
rasuQukanus yris, TiApupoBaHUe aJIKaHOB.
JlabopaTopHbie CIOCOOBI MOTYyYEHUS aJTKAHOB: CHHTE3
Bropia, nexap-0okcuiinpoBaHue, THIpOIn3 KapOuaa
aIIOMUHHU. ['OMOsIOrHYecKHii psl 1 HOMEHKJIATypa
LUKJIOAIKaHOB, UX obmas gopmyna. [lonyuenue u
¢bu3nvecKkne CBOMCTBA IUKIOATKAHOB. XUMUYECKHE
CBOMCTBA LMKJIOAJIKAHOB. Peakinuu npucoe1nHeHus U
paMKaIbHOTO 3aMEIICHHUSL.
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Tema 2.3.
OTHIIEHOBLIE U
JINEHOBBIE
YTIIEBOOPOIBI

I'omonoruueckuii psa u obmas Gopmyna alKeHOB.
N30omepust STUIIEHOBBIX YTIIEBOJOPOAOB: MEXKKIIACCOBas,
YTIIEPOJHOIO CKEJIETa, IIOJIOKEHUSA KPaTHOHN CBS3H.
Oco0eHHOCTH HOMEHKJIATyphl STUIEHOBBIX
yrieBogopoaoB. PU3NYeCKue CBONCTBA alIKEHOB.
XHWMHYECKHUE CBOMCTBA AIKEHOB. Peakiuun
raJIOT€HUPOBAHNUS, THIPOraJIOT€HUPOBAHUS, THIPATALINH,
ruapupoBanus. [Ipasuno MapkoBHuKoBa U 3aiilieBa.
JIaGopatopHble criocoObl oy4YeHus alkeHoB. [loHsTHe u
KJIacCU(UKaLKs JUEHOBBIX YIJIE€BOJ0OPO/IOB IO B3aUMHOMY
PACIIOJIOKEHUIO KPATHBIX CBA3EH B MOJIEKYIIE.
HomeHnkitatypa THeHOBBIX YIIIEBOJOPOAOB. XUMUYECKUE
cBoiicTBa ankaaueHoB. [Tomumepusarus queHoB. CriocoOs
MOJTY4YEHUS TUEHOBBIX YTIIeBOA0poa0B: padoTsl C. B.
JleGeneBa, NerujpupoBaHUe AITKAHOB.

13

Tema 2.4.
AlleTHUIIEHOBEIE
YTJIEBOIOPO/IBI

I'omonornueckuit psiz u obmas Gopmyna aJKuHOB.
Homenknarypa aneTuieHOBBIX yriieBoaopoaoB. M3omepus
MEXKKJIACCOBasl, YIIIEPOIHOTO CKENETa, MOJI0KEHHUS
KpaTHOM CBA3M. XMMUYECKUE CBOWCTBA U IIPUMEHEHUE
anknHoB. Peaknus Kyueposa. [IpaBnno MapkoBHUKOBa
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MIPUMEHUTEITHHO K arneTusieHam. [lonBmwkHOCTE aTomMa
BOJIOpoAa (KUCIOTHBIE CBOMCTBA aKMHOB). OKUCIIEHUE
ankuHoB. Peakuus 3enunckoro. [Ipumenenne
AlETUJICHOBBIX yrieBOA0po10B. [lonuBuHMIanerar.
[Tonyuyenue ankunoB. [TomydeHue aneTuieHa MUPOITU30M
MeTaHa W KapOMJIHBIM METOOM.
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Tema 2.5.
Apomarnyeckue
YIJI€BOAOPOAbI

benzon kak npencraButens apeHoB. PazButue
MpeJICTaBICHHI 0 cTpoeHnn OeH30ia. COBpeMEHHBIC
MpeACTaBICHUS 00 AIEKTPOHHOM U ITPOCTPAHCTBEHHOM
cTpoeHnu Oenzona. ['omonoru 6eH30i1a, IX HOMEHKJIIATYpa,
obmas popmyna. PuznuecKre CBOMCTBA apEHOB.
XHUMHUYECKUE CBOMCTBA apeHOB. [Ipumeps! peakuuit
AIEKTPOPUIHHOTO 3aMEIICHUS: TAIOTCHUPOBAHMS,
AIKWIMPOBAHMSI, HUTPOBaHUS, CyIbpupoBanus. Peakinu
THAPUPOBAHUS U TIPUCOCTUHECHHSI XJI0pa K OSH30ITy.
OCO0EHHOCTH XMMHYECKUX CBOMCTB rOMOJIOTOB OeH30I1a.
[IpupoiHbIE ICTOYHUKHN ApOMATUYECKUX YTIIIEBOI0-
pOIOB. ApoMaTH3alusl AIKAHOB M IIMKJIOATKAHOB.
AnkuiimpoBaHue OCH30I1a.
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Tewma 2.6.
IIpuponnsie
HWCTOYHHUKHU
YIJ€BOJOPOIOB

Haxoxxnenue B mpupoae, coctaB U GU3NIECKHUE CBOHCTBA
Hedtu. [Ipombinennas nepepadoTka HeTH.
Pextudukamys HehTH, OCHOBHBIE (PpaKIIU €€ pa3IeIIeHus,
WX HCIONb30BaHue. Bropuynas nepepaboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIIEHOTO TOTUIHBA.
OxranoBoe yucino. [Ipupoanbliit 1 monyTHbIN HePTAHON
ra3pl. CpaBHEHUE COCTaBa MPUPOIHOTO U MOIMYTHOTO ra3os,
UX MPAKTUYECKOE UCIONIb30BaHre. KaMeHHBIH yrob.
OcHOBHbIE HaNPaBJICHUS UCIIOIb30BAHMSI KAMEHHOI'O YTJISL.
KokcoBanue kaMeHHOT0 yTiis, BOKHEUIITNE MPOTYKTHI
3TOTO MpoIiecca. DKOJIOTHIECKUE aCTIeKThI JOOBIYH,
nepepabOTKU U MCIIOJIb30BAHUS TOPIOYUX UCKOMIAEMBIX.
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Tema 2.7.
I'unpokcunsHbIe
COEIMHEHUS

Knaccudukanus cniupToB 1Mo THITY YTII€BOJOPOIHOTO
paaukana, Yuciy ruIpOKCUIIbHBIX TPy U THITY aToMa
YIJIEPO1a, CBSI3aHHOTO C TUAPOKCHIIBHON TPYIIION.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCHIIBHOW TpyNibl. BiusiHue cTpoeHus cnupToB Ha
ux Qusndeckue cBorcTBa. ['oMomorudeckuii psj
MpeACIIbHBIX OJTHOATOMHBIX CIUPTOB. 3oMepus u
HOMEHKJIaTypa aJKaHOJOB, UX 001mas Gopmyrna.
XUMUYECKHE CBOMCTBA aIKaHOJIOB. PeakimonHas
CIOCOOHOCTH MPEENbHBIX OJIHOATOMHBIX CIIUPTOB.
Peakunu, noaTBEep kK AAIOIINE KUCIOTHBIE CBOMCTBA
cnupToB. Peakunu 3amenieHus THAPOKCUIIBHOM TPYTIIbIL.
MexxMoneKysapHas JeruapaTanus CIIUPTOB, YCIOBUS
o0pa3zoBaHus MPOCTHIX 3GUPoB. CIOCOOBI MOTYIEHUS
criuptoB. ['maponus ranoreHankanoB. [ uaparanus
AJIKEHOB, YCIIOBUS €€ MpoBeAeHus. BoccTaHOBIEHNE
KapOOHWJIBHBIX COCTUHEHU. MHOT0aTOMHBIE CTTHPTHI.
N3omepust 1 HOMEHKIAaTypa MpeCTaBUTENEN ABYX- U
TPEXaTOMHBIX CTUPTOB. OCOOCHHOCTH XUMUYECKUX
CBOMCTB MHOTOATOMHBIX CIIUPTOB, UX KAU€CTBEHHOE
obOHapyxenue. OTieTbHbIE MPEICTABUTEIN
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STHJICHTIIMKOJIb, TIUIEPHH, CIIOCOOBI MX TIOJTYYCHUS,
MpakTU4eckoe npuMeHenne. GeHo. DIeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpoeHUe PeHoa. B3aumMHoe BIusHIE
apOMaTHYECKOTO KOJIbIIA U THIPOKCHILHOUW TPYIITIHL.
XuMHUECKUE CBOICTBA (heHOa KaK PYHKIUS ero
XUMHYECKOTO CTpoeHwus. bBpomupoBanue geromna
(KauecTBEHHAsl peakIlysl), HAITpOBaHUE (TUKPUHOBAS
KHCIIOTa, €€ CBOMCTBA U MpuMeHeHue). O0pa3oBaHue
OKpaIIeHHbIX KoMIIekcos ¢ nonoM Fe®'. Tlpumenenue
¢denona. [Tonydenne peHona B MPOMBIIIIIICHHOCTH.
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Tema 2.8.
Anpaerunn u
KETOHEI

['omonornueckue psiapl abIeruaoB U KeToHOB. [loHsATHE O
KapOOHMJIBHBIX COCIMHEHUSIX. DIIEKTPOHHOE CTPOCHUE
KapOOHUJILHOMU Tpymibl. MI3oMepus 1 HOMEHKIaTypa
aNbJETUI0B U KETOHOB. PU3HYECKHE CBOMCTBA
KapOOHWJIBHBIX COCTMHCHHH. XMMHYECKHUE CBOMCTBA
aJbJACTUIOB U KETOHOB. Peakiinu OKUCIIEHUS allbJIeTH/I0B,
KaueCTBEHHbIEC PEaKLMK HA aJbJETUIHYIO rpymiy. Peakuuun
MOJINKOHJIEHCALIUK: 00pa30BaHUE
dbenonopopmanbaeruaubix cmoi. [Ipumenenue u
MoJTy4eHue KapOOHWIbHBIX coequHeHuid. [Ipumenenue
aJIbJIETHJIOB 1 KETOHOB B OBITY U MPOMBIIUIEHHOCTH.
AJberuipl ¥ KETOHBI B pupoe (3GUpHBIE Macha,
dbepomonnl). [Tonydyenne kapOOHUTBHBIX COSAMHEHUN
OKHCJICHUEM CITUPTOB, TUAPATAIMEH AIKHHOB, OKHUCIICHHEM
YIJI€BOJOPOOB.
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Tema 2.9.
KapGoHoBsie
KHCIIOTBI ¥ UX
MIPOU3BOJIHBIC

[TonsiTue 0 KapOOHOBBIX KUCIIOTAX M UX KJIACCU(DHUKAIIUA.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIIbHOM rpynnbl. 'omonorndyeckuil psj
MpeiedbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT, UX
HOMEHKJIaTypa U U30MepHsi. XUMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCIIOT. OOpa3oBaHue (yHKIIMOHATBHBIX
MPOU3BOIHBIX KapOOHOBBIX KUCTOT. Peakiuu
sTepudukanyu. AHTHAPUAB KAPOOHOBBIX KHCIIOT, UX
noxy4yeHue u npuMmeHeHue. CrocoObl MOTydeHUs
KapOOHOBBIX KUCHOT. OOIIHE CTOCOOBI MONTYyUEHUS:
OKHCJICHUE AJIKAaHOB, AJIKEHOB, MIEPBUYHBIX CIIUPTOB,
anpJeruioB. Baxxkuelinme npeacTaBuTeIN KapOOHOBBIX
KHCIIOT, uX Ouonorudeckas posib. CTpoeHue u
HOMEHKJIATypa CIOKHBIX 3(PHPOB, MEKKIIACCOBAS
“30Mepus ¢ KapOOHOBBIMH KHCTO0TaMH. CIIOCOOBI
TOJIy4eHUs CIOXKHBIX 3(pupoB. JlaBcaH kak mpeaCTaBUTEND
CUHTETUYECKHNX BOJIOKOH. XMMUYECKUE CBOMCTBA U
MPUMEHEHHE CIOXKHBIX 3(pUpoB. JKUPHI Kak CIOKHBIE
a¢upsl rounepuHa. KapOboHOBbIE KUCIOTHI, BXOAIIUE B
COCTaB )XKMPOB. XMMHUUYECKHE CBOICTBA KUPOB: TUIPOIIU3,
OMBIJIEHUE, THAPUPOBaHKE. bruonorndeckas posb )KUPOB,
WX UCTIOJIb30BaHKE B OBITY U IPOMBINIIEHHOCTH. Coun
KapOOHOBBIX KHCIIOT. Mpljia, CYIITHOCTh MOFOIIIETO
nerictBust. OTHOLIEHUE MBLIA K )KECTKOU BOJIE.
Cunrernueckue Morouiue cpencrsa — CMC (neTepreHTs),
WX MPEUMYIIECTBA U HEJJOCTATKH.
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19 | Tema 2.10. [Tonsatue 06 yrneBogax. Knaccudukarus yrieBoaoB. vV, T
VYrieBoabl MoHno-, nu- u noiaucaxapuael. buosornueckas poib
YIJIEBOJIOB, UX 3HAYCHHE B KU3HU YeJIOBEKa M 00IIecTBa.
Monocaxapubl. ['11I0K03a, CTPOCHHUE €€ MOJIEKYJIIbI U
(dbusmveckue cBoiicTBa. TayroMepus. XUMHUECKHE
CBOMCTBA INIIOKO3bI: pEaKLUU 0 albJAECTUAHON IpyIIe
(«cepeOpsiHOTO 3epKajiay, OKUCICHUE a30THON KUCIOTOM,
ruApupoBanue). Peakiinu riroko3sl KAk MHOTOATOMHOTO
CIUpPTAa: B3aMMOJIEHCTBUE IITFOKO3bI C TUAPOKCHIOM MEAN
(IT). Paznuunbie TUIBI OpOKEHUs (CITUPTOBOE,
MoJiouHOKHcT0¢e). [moko3a B mpupojie. buonornyeckas
POJIb U IPUMEHEHUE IITI0K03bl. DPYyKTO3a KaK U30Mep
II0KO03bl. CpaBHEHHE CTPOEHUS MOJIEKYJIB 1 XUMUYECKUX
CBOWCTB ITFOKO3bI B PpyKTO3BI. DPYKTO3a B MPUPOC U €€
ouosnorudeckas poib. Jucaxapuasl. CTpoeHue
nucaxapuioB. CTpoeHue U XUMHUYECKHE CBOMCTBA
caxapo3bl. JIakTo3a 1 ManbTO3a KaKk H30MEPHI Caxapo3bl.
[Tonucaxapuasl. OO1IEE CTPOECHUE TTOJIUCAXAPUIOB.
Crtpoenue Moliekyibl kpaxmaina. Ou3nueckue CBOMCTBa
Kpaxmalia, ero HaxoXKJeHHE B IIPUPO/IE U OHOTOrHYecKas
pouib. ['nnkoreH. XuMuueckue cBOMCTBA Kpaxmaiia.
CpaBHEHME CBOMCTB Kpaxmala U LEJUTKOJI03BL.

20 | Tema 2.11. Knaccudukanus u uzomepus amuHoB. ['oMonoruueckue vV, T
AMUHBI, PSIBI IPEIeNbHBIX amu(paTHYeCKIX 1 apOMaTHYECKIX
AMUHOKHCIIOTBI, | aMHUHOB, U30MEPHs U HOMEHKJIATypa. XUMHUECKHE
Oenxu CBOMCTBAa aMHHOB. [I[pyMeHEHNE U MTOJTy4YeHnEe aMUHOB.

[Tonatue 06 aMUHOKHCIOTAX, UX KJIaCCU(PUKALMS U
cTpoeHue. JIBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB
aMMHOKUCIIOT U €€ MPUYMHBI. Peakiinu KOHJeHCaIiH.
[lentuanast cBsi3b. CUHTETHUYECKHE BOJIOKHA.
Knaccudukanus BosokoH. [TonyyeHne aMMHOKHUCIIOT, UX
pUMeHeHue u ouonoruueckas Gynkuus. benku. benku
KaK NpupoJHble noauMmepsl. [lepBudnasi, BropuuHas,
TpEeTUYHAs U YEeTBEPTUYHASI CTPYKTYpPhI OEIIKOB.
XHUMHUYECKUE

CBOMCTBA OEJIKOB: TOpPEHUE, eHATypalys, THIPOIIN3,
KauecTBEHHbIE (LIBETHbIE) peakluu. buonornyeckue
(GyHKIIMU O€IKOB, X 3HAYEHHE.

21 | Tema 2.12. vV, T
HyxnenHoBbIe KUCITOTH. HyKIIEHHOBBIE KUCIOTHI KaK

A3o0TCcoaepKalu
. NpUpoAHbIE oJMMepsl. HykineoTnasl, UX cTpoeHue,
npuMepsl. AT® n AZI®, ux B3auMONPEBPALLEHNE U POJIb
reTePOLUKINYEC
storo npouecca B npupoje. [lonstue IHK nu PHK.
KHE COCIUHEHHUS.
Crpoenue JIHK, ee nepBu4Has 1 BTOpUYHas CTPYKTYpa.
Hyxnennosbie
Pennukarus JJTHK.
KHCJIOTBI

[Ipumeuanue: T — TectupoBanue, P — nanucanue pedepara, ¥ — yctuolii onpoc, KP — koHTponbHas
pabora

2.4.4. CoaepxxaHue caMOCTOATEJIbHOM PadoThI

He npexycMmoTpeno
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2.4.5. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOeCHeYeHUs s CAMOCTOAATEJbHONH pPadoThI
00y4JaIMXCcs MO AUCHUIIIHHE

He npexycMmotpeno
3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

3.1.00pa3oBaTe/bHbIC TEXHOJIOTMH NIPH NPOBeICHNHU JEKIHI

Bunbl npumeHsieMbIx
No Tema 00pazoBaTebHBIX
TEXHOJIOTHI

Koimn-Bo
yac

1 2 3 4

1 |Beenenme. Tema 1.1. Xumusi — Hayka o BeniecTBax 1

Tema 1.2. Ctpoenune atoma. [leprogudeckuii 3aK0H 1
2 [[lepuoauyeckas cucTeMa XMMHUUYECKHX dmementoB J[. U. 1
MeHnaeneena

Tema 1.3. Ctpoenue BelecTBa

Tema 1.4. Xumudeckue peakuuu

Tema 1.5. JlucnepcHblie cuctemsl. PacTBOpEI

R R R e

Tema 1.6. OKUCTUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU.
DIEKTPOXUMHUYECKUE TIPOLIECCHI

-

Tema 1.7. Knaccuduxauus Bemects. [IpocTbie BemecTsa.

-

Tema 1.8. OCHOBHBIE KJIACCHI HEOPIrAHUYECKUX U OPIraHUYECKUX
COCAUHCHHMH UKT-TexHomorumu,

Ol 0 N o oOoh~w

N

Tema 1.9. Xumust 31eMEHTOB [IpoGnemMHBIC JIeKITUH,

[

10 Tema 2.1 IIpenmer oprannueckoit xumuu. Teopust CTpoeHUs JIEKLIUU-
OpPraHUYECKUX COCIUHEHUI BHU3yaIu3aluu,

11 [Tema 2.2 [IpenenbHbie YIieBOIOPOIBI MYJIbTUMETUHHBIE

Hpe3eHTaIH
12 [Tema 2.3. DTHIICHOBBIE ¥ JUEHOBBIE YTIIEBOIOPOIBI P 1

13 [Tema 2.4. ALlETHIICHOBBIC YTJICBOAOPOIBI

14 [Tema 2.5. ApomaTtudeckue yriaeBoJ0pOIbI

15 [Tema 2.6. [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB

16 [Tema 2.7. ['uapOKCHIBHBIC COCTUHECHUS

17 {Tema 2.8. Anpaeruabl U KETOHbI

18 [Tema 2.9. KapOoHOBBIE KHCIIOTHI U UX POU3BOJIHBIE

19 [Tema 2.10. YraeBoasl

20 [Tema 2.11. AMHUHBI, aMUHOKHCJIOTEI, OCTIKH

Rl R R R R R R R R R

21 Tema 2.12. A3oTcojepsKkaiiue reTepouKInIecKue
coearHeHust. HyKIIeMHOBBIE KUCIIOTBI

N
N

Hrtoro no kypcy
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3.2. O0pa3oBaTe/ibHbIE TEXHOJIOTHH NP NPOBeAeHUH MPAKTHYECKUX 3aHATHIH

Buasl npumensiembix | Koot
Ne Tema 3ansaTHA 00pa3oBaTeNbHbIX yac
TEXHOJIOTHI
1 |Beenenue. Tema 1.1. Xumust — Hayka o BelIecTBax 1
Tema 1.2. Ctpoenue aroma. [leproanuecknii 3aKoH 1 1
2 |llepuonndveckas cucTeMa XMMHUYECKHX 3eMeHToB J]. 1.
Menneneesa
Tema 1.3. CtpoeHue BelecTBa 1
4 |Tema 1.4. XuMudeckue peakiyu 1
Tema 1.5. Jlucniepcubie cucteMbl. PacTBOpHI 1
6 Tema 1.6. OKHCTUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU. 1
DNEKTPOXUMUIECCKHE TIPOLIECCHI
7 |Tema 1.7. Knaccudukarus Bemiects. [IpocThie BeliecTBa.
8 Tema 1.8. OcHOBHBIE KJIaCCHI HEOPTAHUYECKUX U 3
OpPraHUYEeCKUX COCTUHEHUN
9 |[Tema 1.9. Xumusi 21eMEHTOB 2
Tpanunmonnoe
10 Tema 2.1 IIpenmer opranudeckoit XumMun. Teopusi CTPOCHHSI CEMHUHApPCKOE 1
OpPTraHUYECKUX COCIMHEHHMA 3aHsTHE, Pa3dop
11 |Tema 2.2 [IpeaenbHbIC YIICBOAOPOIBI PCHICHIA 331129 1
12 |Tema 2.3. DTHICHOBBIC U JHUEHOBBIE YIIICBOAOPOIbI 1
13 |Tema 2.4. AUeTHUIICHOBBIE YTIIEBOIOPO/IBI 1
14 |Tema 2.5. ApoMaTHUECKHE YIIIEBOIOPOIbI 1
15 |Tema 2.6. [IpupoiHbIe KICTOYHUKH YTIIEBOAOPOIOB 1
16 |Tema 2.7. TuapOKCHUIIbHBIE COCAMHEHHS 1
17 |Tema 2.8. Anpaeruasl U KETOHbI 1
18 |Tema 2.9. KapOoHOBBIE KUCIOTHI ¥ UX TPOU3BO/HBIC 1
19 |Tema 2.10. YrieBopt 1
20 |Tema 2.11. AMMHBI, aMUHOKHCIOTEI, OEIKH 1
21 Tema 2.12. A3oTcoaeprKkaliyue reTepoLruKInIecKue 1
coeauHeHust. HyKIenHOBBIE KUCTIOTHI
Hroro no xypcy 24
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4. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI TINCHUIIJINHBI

4.1. MaTepuajJbHO-TeXHHYecKasi 6a3a, HeoOXoAUMAsl VIS OCYLECTBJIEHUSI 00Pa30BaTEJIbHOIO
npouecca no AUCUMIIHHE

Peanusyercsa nmporpaMMa yueOHON AUCHUILTAHBI B KAOMHETE XUMUH.
O6opynoBanue yaeOHOT0O KaOWHeTA:
- paboure MecTa JiJIs CTYJCHTOB U IPeroiaBareisi, ayAUTOpHas JJOCKa,
- KOMIUJIEKT y4eOHO-METOJUYECKOW JOKyMEHTanuu (yueOHWKH M y4deOHBIE MOCOOMS, KapTOUYKHU-
3aJaHusl, KOMIUIEKTHl TECTOBBIX 3aJlaHUI, DSJEKTPOHHAs CIpPAaBOYHO-yueOHas JUTeparypa,
MYJIbTUMEANIHBIE 00yUaroye MporpaMMsl);
-HarJsIHbIC TOCOOMS (CXEMBbI, TaOIUIIbI, U300pa3UTEIbHBIE U HATypaIbHbIC ITOCOOMS);
- aBTOPCKMM KOMIUIEKT KOMITBIOTEPHBIX IPE3CHTALUH.

Texnuueckue cpeacrBa OOY4YEHHs: KOMIIBIOTEp, MPUHTEP, MPOEKTOpP, MPOrpaMMHOE
oOecrnieuyeHue.

4.2.4.2. TlepeyeHb HEOOXOAUMOT0 MPOrPAMMHOI0 00ecneYeHust

OneparmonHas cucrtema Microsoft Windows 10

[MTaxet nporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBo6ogHOe iporpaMMHOe 0OecIieueH e, He OrpaHHYEHO,
OGeccpodHo)

Hutepuer Opayzep Google Chrome (6ecrmnmaTHoe mporpaMMHOe obOecriedyeHHe, HEe OTrpaHuyYeHo,
OGeccpodHo)

K-Lite Codec Pack — yHuBepcanbHblii Ha0Op KOAEKOB (KOAWPOBIIHKOB-ICKOJANPOBIIUKOB) U
YTUIUT JUIS TPOCMOTpa u 0oO0paboTKu ayaumo- M BuaeodaiinoB (OecruiaTHoe HTPOrpaMMHOE
obecrieueHue, He OTpaHUYCHO, OECCPOUHO)

WinDjView — mnporpamma s npocmorpa ¢ainoB B ¢opmatre DJV u DjVu (cBoGoanoe
mporpamMMHoOe o0ecriedeHre, He OrpaHuYeHO, OECCPOUHO)

Foxit Reader — npukiagHOe IpOrpaMMHOE 00eCTIeYeHHE IS TPOCMOTPA IJEKTPOHHBIX JOKYMEHTOB
B ctangapte PDF (6ecrmiatHoe mporpaMmMHoe oOecrieueHre, He OrpaHuYeHo0, 0€CCPOUHO)
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5. NEPEYEHh OCHOBHOM n JIONMOJITHUTEJIbHOM YYEBHOM JIMTEPATYPBI,
HEOBXOAUMOMU AJ1s1 OCBOEHUSA JUCHUITJIMHBI
5.1. OcHoBHas quTeEpaTypa

1. Epoxun, KOpuit Muxaitnosud. Xumust 1t poeccuil ¥ CHeuaIbHOCTeH TEXHUUECKOTO U
€CTeCTBEHHO-HAYy4YHOro mpoduneit : yd4eOHUK JUIsi HCIIOJIIB30BaHHUS B Yy4eOHOM Ipolecce
obpazoBarenbHbix yupexacauii CIIO Ha 6a3e OCHOBHOTO 00IEro OO0pa3oBaHUS C MOJyUYECHUEM
cpennero ob6miero oopazoanus / FO. M. Epoxun, U. b. KoBaneBa. - 6-¢ u3m., crep. - Mocksa :
Axanemus, 2019. - 496 c. : wi., Tabx. - (IlpodeccuonansHoe odpazoBanue. OOME00pa3oBaTeIbLHBIC
JTUCIUTIINHBI). - bubnuorp.: ¢. 492. - ISBN 978-5-4468-7897-0

2. Hukonbckuii, A. b. Xumus : y4yeOHUK W NPAKTUKYM JUIsI CPEIHEro MpodecCHOHAIHLHOTO

obpazoBanust / A. b. Huxonbckuii, A. B. CyBopoB. — 2-¢ u3a., nmepepad. u mon. — Mocksa :
WznatenbctBo FOpaiit, 2023. — 507 ¢. — (IIpodeccuonanbroe oopazopanue). — ISBN 978-5-534-
01209-5. — Tekcr : nanektpoHHwld // OOpazoBatenpHas maatdpopma FOpalt [calT]. —

URL: https://urait.ru/bcode/513537

5.2. JlonosnuTeIbHAS JIUTEPATypa

1. Pocun, M. B. Xumusa. Y4eOHUK W 3aMa4HWK : I CPEAHET0 NPO(HECCHOHATHLHOTO
obpazosanus / U. B. Pocun, JI. [I. Tomuna, C. H. ConoBseB. — MockBa : M3narenscTtBo FOpaiiT,
2023. — 420 c. — (IIpodeccuonanshoe obpazosanue). — ISBN 978-5-9916-6011-2. — Tekcr :
3JIEKTPOHHBIN / ObpazoBarenbHast wiardopma Opaiit [caiit]. —

URL.: https://urait.ru/bcode/512022

2. Tynukun, E. 1. Xumus. B 2 4. Yacts 1. OOmiast u Heopranuyeckasi XuMusi : y4eOHUK IS
cpenHero npodeccuoHanbHOro oopazopanus / E. . TynukuH. — 2-e u3 ., ucrp. u qorm. — MOCKBa :
UznatensctBo FOpaiit, 2023. — 385 c¢. — (IIpodeccuonanbuoe oopazopanue). — ISBN 978-5-534-
02748-8. — Tekcrt : snektponHbid // OOpa3oBarensHas 1uiargopma IOpaiit [caiir]. — URL:
https://urait.ru/bcode/513730

3. Tymukun, E. U. Xumus. B 2 4. Yacte 2. Opranuueckasi XuMusi : y4eOHUK JJISI CPETHETrO

npodeccuonansHoro obpaszosanusi / E. WM. Tynukun. — 2-e wusa., uchp. u gon. — Mocksa :
WznatenbcrBo FOpaiit, 2023. — 197 ¢. — (IIpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-
02749-5. — Teker : osnextpoHHbI // OOpa3zoBatenbHass muardopma IOpaift [caliT]. —

URL: https://urait.ru/bcode/513731

4. 3aitues, O. C. Xumus. JIabopaTopHBIi MPaKTUKYM U COOPHUK 3a]1ad : yueOHOe MocoOue s
cpennero npodeccuonansuoro oopazosanust / O. C. 3aiiueB. — Mocksa : M3gatensctBo FOpaiiT,
2023. — 202 c. — (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcr :
AJIIEKTPOHHBIN /l O6pazoBaTenbpHas raTdopma Opaiit [caiT]. —
URL: https://urait.ru/bcode/513541

5.3. Ilepuoanyeckne U31aHUA

1. Kypnan ananuruueckoit xumun. - URL: https://eivis.ru/browse/publication/79362
2. XKypnan o6meit xumun. - URL: https://eivis.ru/browse/publication/79287

3. XKypnan opranuueckoit xumun. — URL: https://eivis.ru/browse/publication/79288
4. Kypuan pusuueckoit xumuu. - URL _https://eivis.ru/browse/publication/79384

5.4. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAUMOHHOH ceTn «HWHTepHETY,
HCOﬁXOlII/lelX JJISA OCBOCHUSA JUCHUITIIMHbBI

Dy1eKTPOHHO-0ubIn0TeuHbIe cucTeMbl (IBC)

1. O6pasosarenbHas miathopma «FOPAMTY https://urait.ru/
2. OBC «YHUBEPCUTETCKA BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/
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3. DBC «BOOK .ru» https://www.book.ru
4. OBC «ZNANIUM.COM)» www.znanium.com
5. OBC «JIAHDb» https://e.lanbook.com

IIpodeccnonanbubie 6a3b1 JaAHHBIX

1. BupryanbHblit unTansHbii 3a11 Poccuiickoii rocynapctBennoi 6ubanorexu (PI'b)
https:/Idiss.rsl.ru/;

2. Hayunas snexrponHas 6ubimoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/;

3. HannonanbHas s5ekTpoHHas oubaroreka https://rusneb.ru/;

4. Ilpe3unentckas oudauoreka uM. b.H. Enpuuna https://www.prlib.ru/;

5. YuuBepcurerckas unpopmarmontas cuctema POCCHUS (YUC Poccust) http://uisrussia.msu.ru/;
6. "Jlextopuym TB" - Buneonekuuu Benymux jgekropos Poccun http://www.lektorium.tv/

I/IH(l)()pMaIII/IOHHLIe ClIPaBOYHBIEC CUCTEMbI

1. Koncynbrant [Tnroc - cipaBoyHasi mpaBoBasi cucTeMa (JIOCTYII IO JIOKAJIBHOUM CeTH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcol cBOOOAHOTO HO0CTYNA

1. KubepJlenunka http://cyberleninka.ru/

2. MuHUCTEpCTBO HayKH | BbIcIIETo oOpa3zoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

3. MunuctepcTBo npocsenieans Poccuiickoit @enepanuu: opunuaabHbiil caidT. — Mocksa. — URL:
https://edu.gov.ru/

4. ®denepanbhbiii mopran "Poccuiickoe obpazoBanue" http://www.edu.ru/;

5. Enunas kosuiekius 1udpoBsix o0pasoBarenbHbix pecypcoB http://school-collection.edu.ru/ .

6. IIpoekt 'ocymapcTBeHHOTO HHCTHTYTA pycckoro si3bika uMeHu A.C. [Tymkuna "OOpa3oBanue Ha
pycckom" https://pushkininstitute.ru/;

7. CipaBouHo-uH(pOpMaIMOHHBIN mopTan "Pycckwuii si3pik" http://gramota.ru/;

8. Ciyx0a TeMaTHYeCKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

9. CnoBapu u sHIMKIONeUK http://dic.academic.ru/;

10.06pa3oBatenbHbIi moptan "Yueba" http://www.ucheba.com/.

CoOcTBeHHBIC YJICKTPOHHBIC 00pa3oBaTe/ibHbIC H HH(pOpMannoHHbIe pecypesl Kyol'yY

1. DnekrponHblit kaTanor Hayunoit 6ubnuoreku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexTpoHHas 6ubanoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTkpbITas cpena MOAYJIbHOrO TuHaMuueckoro ooyuenus Kyol'y

https://openedu.kubsu.ru/

4. ba3a y4eOHBIX IIJIaHOB, y4€OHO-METOJUUECKUX KOMIUIEKCOB, MyOIUKaUil U KOH(pepeHIuit
http://infoneeds.kubsu.ru/
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6. METOAUYECKUE YKA3ZAHUA JJIS1 OBYYAIOIIIUXCA
ITO OCBOEHUIO JTUCHUITJIMHbI

OBnazieHue 3HaHUSIMU 110 KYpCy «XUMUs» IPEANOoaraeT noceueHme JeKIil 1 CeMUHAPCKUX
3aHATUH, MPOBOAUMBIX I10JI PYKOBOJICTBOM IPEIOIaBaTElIs, a TAK)KEe aKTHBHYIO CAMOCTOSTEIbHYIO
pabory. Kpome TOro, k HEKOTOPHIM TeMaM Kypca MPEAYyCMOTPEHO BBIMIOJIHEHUE MPAKTHUYECKUX
3aJaHUN.

B xone nexuuil mpemnonpaBarenb M3JaracT U pa3bsCHSICT OCHOBHBIC, HAaUOOJICE CIIOXKHBIC
IOHATUS TEMbI, a TaKXe CBS3aHHbIE C HEH TEOPETUYECKHE U NPAKTUYECKHUE NPOOJIEeMbI, IaeT
PEKOMEHIALUH HAa CEMHHAPCKOE 3aHATHE U YKa3aHUsI HA CAMOCTOSTENbHYIO PaboTy.

CemuHapckue 3aHATHUS 3aBEpIIAIOT U3yUeHHE HauboJee BaXKHbBIX TeM Y4eOHON AUCIUIIINHBIL.
OHu cmyxaT IJIs1 3aKpEIIeHUs H3y4eHHOI0 MaTepuaa, B IIPOoLEecce ero nNepeckasa Uil 00CyKAeHHs,
C LIEJIbI0 Pa3BUTHsI YMEHMH M HABBIKOB ITOJTOTOBKH JIOKJIAJ0OB, pedeparoB, NpuoOpeTeHHs OIbITa
YCTHBIX MYOJNUYHBIX BBICTYIUICHUHN, BEICHUS TUCKYCCUH, apTyMEHTAIIMH U 3alUThl BBIJIBUTAEMBIX
IIOJIOKEHUH, a TAK)Ke JUIsl KOHTPOJIS IIPENOAABATEIEM CTEIEHH IOArOTOBIEHHOCTH CTYACHTOB IO
u3ydaeMoil qucuuiuinae. [ToaroToBka K 3aHATHSAM MO PEKOMEHIOBAaHHOW y4eOHOHU nuTeparype (He
TOJBKO IO JIEKIMOHHOMY MaTepuaiy), BBICTYIUIEHHE C COOOIIEHUSMH PpaCIIUpPSIOT 3HAHUSA
CTYZAEHTOB IO KypCYy.

JlunakTHuecKue e ceMUHapa:

-yrayOiieHue, CHCTeMaTHU3alus U 3aKperyieHne 3HaHWH, NPeBpalleHne X B YOeKIeHUS; -
IIPOBEPKA 3HAHUI;

- IPUBUTUE YMEHUI 1 HaBBIKOB CAMOCTOSITENIbLHOM pabOThI ¢ yUeOHUKOM, CTaThEeH U Mp.;

-pa3BUTHE KYJIbTYphl peud, (OpMUpOBaHHE YMEHHs apryMEHTHPOBAHO OTCTAUBaTh CBOIO
TOUKY 3pEHUS], OTBEYAsi Ha BOIPOCHI APYTUX CTYACHTOB U MPEIO01aBaTENs;

- YMEHHE CIylIaTh APYTUX, 331aBaTh BOIPOCHI.

B 3aBucuMoOCTH OT CTENEHU aKTHBU3ALMM MHEMUYECKON UM MBICIUTEIBHON JAESITENIbHOCTH
CTYACHTOB (DOpMBI OpraHM3allMM CEMUHAPCKUX 3aHATUH MOXKHO pa3feiuTh Ha JBa Tuma: 1)
PENpOAYKTUBHBIN U 2) POTYKTUBHBIM.

PenpoayKTUBHBINA THUII OPraHU3alUU 3aHATHUs IPEAIOJaraeT, IpeKIe BCEro, aKTHBU3ALUI0
MHEMHUYECKHX CHOCOOHOCTEH cTyAeHTOB. OHM JOJKHBI 3alIOMHUTh U IIE€pPECKa3aTh ONpPENEICHHBIN
y4yeOHbI MaTepual Ha OCHOBE Marepuana JEeKIMA WM yuyeOHUKOB. [IpOAyKTUBHBIA THII
OpraHM3aI1H 3aHATHS MPEANoIaraeT aKTUBU3ALNIO0 MBICIUTENbHBIX CIIOCOOHOCTEN CTYeHTOB. OHI
JIOJKHBI CPaBHUTh, TPOAHATTU3UPOBATh, 0000IIUTE, KPUTHUECKU OLEHUTD, CIIENIaTh YMO3AKIIIOUEHHE
Ha OCHOBE YCIJBIIIAHHOIO WJIM HPOYUTAHHOTO MaTepuaina. Takol XapakTep 3aHATHIO IMPHAAET
IIOCTAaHOBKA BOIPOCOB cienyromiero tuma: Yem otnuyaercs...; Uro obmiero mexny...; Kakue
MEXaHU3MBL...; Bplienure JOCTOMHCTBA M HEAOCTATKH... (IPEANoJiaraercsi, 4ro OTBEThl Ha 3THU
BOIPOCHI B IBHOM BHJI€ B YU€OHUKE WJIM JIEKIIUU HE JIaHBbI).

Bun (hopma) cemunapa omnpenensiercst Coaep>KaHueM TEMbI, YyPOBHEM ITOATOTOBKH CTYJEHTOB
JAHHOM TIpyIIbl, HAmpaBleHHEM M NpoQUIeM HX TIOATOTOBKH, HEOOXOJIUMOCTBHIO YBS3aTb
npenojaBaHue yueOHOW AMCUMILIMHBI C IPYTMMH JUCIUIUIMHAMY, U3y4aeMbIMU CTyAeHTaMU. Buj
CeMMHapa IMPHU3BaH CIIOCOOCTBOBaTh HAaWOOJEe MOJHOMY PACKPBITHIO COIEpIKAHUS U CTPYKTYPbI
oOcyxJaeMoll Ha HEM TeMbl, 00eCleYuTh HauOOJBIIYI0 AKTUBHOCTh CTYJIEHTOB, pELIECHUE
[IO3HABATEJIbHBIX U BOCIIUTATEIbHBIX 3a/1a4.

CemuHap mpeanojaraetr CBOOOJHBIM OOMEH MHEHHUSMH 1O W30paHHON Tematuke. OH
HAYMHAETCS CO BCTYNHTEIBHOTO CIIOBA TMpenojaBarelis, (OPMYIUPYIOIIETro Ieidb 3aHITUS W
XapaKTEpU3YIOIIEro €ro OCHOBHYIO NpoOJeMaTuKy. 3areM, Kak TMpaBWIO, 3aCIyIINBAIOTCS
coobuienus cryaeHToB. OOcyxaeHue cooOIIeHUsI COBMEIIAETCS C PAaCCMOTPEHHEM HAaMEUYEHHBIX
Bo1pocoB. CooOIIeHHUS, TPEIIOIararolIre aHaTN3 MMyOIMKAINAN MO OT/ACTHHBIM BOIIPOCAaM CEMUHApA,
3aCIyIIMBAIOTCS OOBIYHO B CEpEMHE 3aHATH. B 3aKII0UNTENIEHOM CIIOBE MPETo1aBaTelNb MOABOIUT
UTOTH OOCY)XJICHHSI M BBICTABIISIET OIICHKH BBICTYIIABIIMM CTyJI€HTaM B pabounii xypHasl. CTyIeHT
UMeeT MPaBO 03HAKOMUTHCS C HUMH.
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IIpy 1OArOTOBKE K CEMUHApYy CTYACHTHI MMEIOT BO3MOXHOCTh BOCIIOJIB30BAThCS
KOHCYJIbTAllUsIMU TTpenojaBateiiss. KpoMe yka3aHHBIX TE€M CTYAEHTHI BIIPaBe, IO COIVIACOBAHHUIO C
npernojaBarenaeM, H301paTh U APyrue HHTEPECYIOINE UX TEMBI.

Jpyrumu opmMamMy IPaKTUYECKUX 3aHATUH 110 XMMUU SIBIIIIOTCS pEeIlIEHHE PacYETHBIX 3a1a4
U 1a0OPaTOPHBIN MPAKTHKYM.

Pemenue 3a1ay 3aHMMaeT B XMMUYECKOM 00pa30BaHUM BaKHOE MECTO, TaK KaK 3TO OJIMH U3
pHUEeMOB O00YYEHHsI, TOCPEICTBOM KOTOPOTo odecreynBaeTcs: 6ojee Tiy00Koe U MOJIHOE YCBOCHUE
y4eOHOro Marepuaia no XuMuu. YToObl Ka4ECTBEHHOTO OCBOUTh XUMUIO, U3yUEHHUE TEOPETUYECKOTIO
MaTepuaia JOJKHO COUETaThCsl C CUCTEMATUUECKUM PEIIEHUEM PA3JIMYHBIX 3a7ad.

JIaHHBIN Kypc pa3BUBAET y YUalUXCs YMEHUE pellaTh TEOPETUUYECKUE U pacueTHbIE 3aauH,
a TaKke O0IIMe WHTEIUIEKTyaJbHbIE YMEHHUS M HAaBBIKM — aHAJIU3UPOBATh, KOHKPETU3HPOBATH,
0000111aTh, IPUMEHATH IPUEMbI CPAaBHEHU .

Pemenue 3ama4 cnocoOCTBYET OCO3HAHUIO yUYAITUMHKCS CBOCH COOCTBEHHOM IESTEIHHOCTH,
o0ecreynBaeT UX CaMOCTOSITENIbHOCTh M aKTUBHOCTb, (POPMUPYET YMEHUSI IPUMEHSTh [10JIyYCHHbIE
3HaHUS B HECTAHAAPTHBIX, TBOPUYECKUX 3a/IaHMSIX. TaKKe y CTyIEHTOB BOCITUTHIBACTCS TPY0TI00HE,
LEJICYCTPEMIIEHHOCTh, PA3BUBAETCSI YYBCTBO OTBETCTBEHHOCTH, YIOPCTBO M HAcTOHYMBOCTH B
JIOCTHKEHUH IOCTABJIEHHOW Lenu. B mporecce pelieHus 3aiayd peanu3yroTcsl MEXIpeIMETHbIE
CBSI3U, YTO MO3BOJISET YYalIUMCs IOJIy4aTh LEJIOCTHOE MPEACTaBIeHUE 00 OKPY)KAIOLIEM MHpE C
LIEJIbI0 MCIIOJIB30BAaHUS €r0 B JAJbHEHIIEeW Xu3HMU. MHTerpanus ¢ TeMu IpeaMeraMu, KOTOpBIE
KaXyTCsl CTY/IGHTaM JIOCTaTOYHO INPHUBJIEKATEIbHBIMHU, IIO3BOJISET YCIEUIHO MOBBIINIATh UHTEPEC K
XMMHU ¥ Pa3BHBATh MOTHBAIMIO €€ M3ydeHUs. VIHTerprupoBaHue ¢ MPUKIATHBIMU JUCHUILTHHAMA
PacKphIBAET BO3MOXKHOCTH IIPAKTUYECKOTIO PUMEHEHUS IPUOOPETAEMbIX XUMUYECKUX 3HAHUH.

JIaGopaTopHBIif MPAKTHUKYM IO XMMHUHU Ui CTYJCHTOB MpPEIIOjaraeT pa3BUTHE HAaBBIKOB
paboThl B 1a00paTOPUU C XUMUYECKUMH BEIIECTBAMH, a TAK)KE CIIOCOOCTBYET JyUIlIEeMYy YCBOECHHUIO
JVCIIATUTAHBL.

B xone mpoBeaeHus NpakTUYECKUX 3aHATUH (J1aOOpaTOPHBIX PabOT) CTYAEHTY HEOOXOIUMO
NPOBECTH XMUMHUYECKHHA SKCIEPUMEHT, 3a(pUKCHPOBAaTh CBOM HAOJIOACHUS, OMUCATH IOJyYCHHBIE
pe3ysbTaThl U ClIeJIaTh COOTBETCTBYIOIINE BBIBOIbI.

N3yuenue oOmeoOpa3oBaTeibHOW  y4eOHOM  AUCHUIUIMHBI  «XHUMHS»  3aBEPIIACTCS
NOJBEIEHUEM MTOroB B ¢opme Iud(PepeHIMpPOBAaHHOTO 3adyeTa B paMKax MPOMEXYTOUHOH
aTTectauuu cryaeHToB B mpouecce ocBoeHuss OIIOII CIIO ¢ monmyueHueMm cpeaHero o0Iero
obpazoBanus (IIIICC3).

7. OHEHOYHBIE CPEACTBA I KOHTPOJIA YCIIEBAEMOCTH
7.1. llacnopT (poHIA OLIEHOYHBIX CPEJICTB

Ko
KoHTponmpyembie bi HaumenoBaHue O1IEHOYHOTO CPE/ICTBA
Ne KOHTPOJIUPYEMO
ji | PASACIB (Tembr) W KOMIICTCHI[UH
1 TTUCITUTTAHBI 1 Tekymmit ITIpomexxyrounas
(mu ee YacTh) KOHTPOJTb aTTeCTalus
| Pazgen 1. OOwmias wu | V., T, P, IIP,
" | HEOpraHWYecKast XUMHUSI KP
Pazgen 2. Oprannueckas Vv, T, P, IIP,
2. A p - Hudd. 3ager
XUMHMSA KP
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7.2. Kputepum olleHKH 3HAHUH

Kputepuu onieHnBaHMsI yCTHOTO OTBETA:

[Toporu onieHoK

BapuanTtsl napameTpoB

HeynosiersopurensHo

CTYACHT OOHapyKHMBaeT HE3HAHHE OOJIbIIEH YaCTH COOTBETCTBYIOLIETO
BOIIPOCA, A0MyCKaeT OIIMOKHU B (POPMYIUPOBKE ONpEeNICHUI U MPaBu,
MCKQ)XAIOLINE HUX CMBICH, OECIOpSAJ0YHO M HEYBEPEHHO H3JIaraet
MaTepual.

Y 10BJIIETBOPUTEIILHO

CTYJIEHT OOHapyXUBAeT 3HAHWE U IIOHUMAHUE OCHOBHBIX IOJIOKEHUM
JAHHOM TEMbI, HOT W3JIaraeT MaTepuajg HEMNOJIHO M JOIYCKaeT
HETOYHOCTU B ONPEACTICHUN MOHATHIA WK (POPMYTUPOBKE MPABUIL; HE
yMeeT JOCTaTOYHO TJIy0OKO M JOKa3aTelIbHO O00OCHOBAaTh CBOU
CY)KJIEHHsIT W IIPUBECTH CBOM IPUMEPBI; M3JlaracT MaTrepuall
HEMOCJIEI0BAaTEIbHO U JOMYCKAeT OIIMOKU B A3BIKOBOM O(OpPMIICHUH
M3J1IaraeMoro.

Xoporio

CTY/ICHT JIa€T OTBET, yIOBIICTBOPSIOMIAN TEM ke TPeOOBaHUSIM, YTO U
JUTSL OTICHKH «OTJIMYHOY», HO JIOMycKaeT 1—2 ommOKu, KOTOPBIE caM ke
UCTIpaBiIsieT, U 1-2 HemoueTa B MOCIECIOBATECIBHOCTH M S3BIKOBOM
0(hOPMIIEHUN H3JIaraeMoro.

OTJIINYHO

CTYACHT IOJIHO H3JlaraeT MaTtepuayl (OTBEYaeT Ha BOIPOC), AAET
IIPaBWJIbHOE OINpEAEICHUE OCHOBHBIX IOHATHM; OOHapyXHUBaeT
[OHMMaHWe MaTepuayia, MOXeT OOOCHOBaTh CBOU CYXKJAEHUS,
IPUMEHUTD 3HAHUS HA IPAKTUKE, IPUBECTU HEOOXOAUMBIE IPUMEPHI HE
TOJIBKO U3 YUE€OHHKA, HO M CAMOCTOSATEIbHO COCTABIICHHBIE;

u3j1aracT MaTepuall MocJIeOBaTEeNIbHO U JIOTHYHO.

Kpurepuu oniennBanus pedepara

[Toporu oneHOK

BapunanTsl napameTpos

HeynosnersopurensHo

TeMa pedepara HE pacKpbiTa, OOHAPYKHBACTCS CYIIECTBEHHOE
HEMOHUMAaHHUE MPOOJIEMBI.

Y 10BIETBOPUTEIEHO

UMEIOTCS ~ CYIIECTBEHHbIE  OTCTYIUIEHHS  OT  TpeOOBaHHMH K
pedepupoBanuo. B uyacTHOCTH, Tema OCBell€Ha JIMIIb YaCTUYHO;
JIOTIYIIEHbI (paKTUYEeCKHEe OIIMOKH B coAepkaHuM pedepara WM Hpu
OTBETE Ha JONOJIHUTENIBHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBOJIBI.

Xopomo

OCHOBHbIE TpeOOBaHUS K pedepaTy U €ro 3alluTe BHIIOJHEHBI, HO IpU
TOM JOMYLIEHbl HENOYETHL. B 4YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHNU MaTepualla; OTCYTCTBYET JIOTHYECKas MOCJIE0BATEIbHOCTh
B CYXKICHHUAX; HE BbIJIEpkaH 00bEM pedepara; UMEIOTCS YIYIIEHUS B
0(OpPMIIEHUH; HA JTONOJHUTENIbHbBIE BOIIPOCHI JIaHBI HETTOJIHBIE OTBETHI.

OTJIINYHO

BBIMOJIHEHBl BCE€ TpeOOBaHUS K HAMMCAaHWIO M 3amuTe pedepara:
o0o3HavyeHa mpobsieMa 1 000CHOBaHa €€ aKTyaJIbHOCTb, ClI€TaH KpaTKui
aHaJU3 Pa3JIMYHBIX TOYEK 3pPEHUs Ha paccMaTpUBaeMylo MpolieMy U
JIOTUYHO W3JI0)KEHa COOCTBEHHAs O3UIIMSL, CHOPMYIUPOBAHBI BHIBOJIBI,
TeMa PacKpbITa MOTHOCTHIO, BbIJIEpKaH 00bEM, COOII0IeHBI TPEOOBAHUS
K BHCIIHEMY O(bOpMJ'IeHI/IIO, JaHbl OTBETBI Ha JOIIOJIHUTCIIBHBIC
BOIIPOCHI.
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Kpurtepuu orieHKH KOHTPOJIbHON pabOThI, TECTUPOBAHUS

LIEHK TaBUTCS - o IPABUJILHO BHITIOJTHEHHBIX 3aJaHUN

Onenka "5" craBurcs 3a 90-100% npa 0 OJIHE 3a1a

Onenka "4" craButcs 3a 66 - 89% npaBUIbHO BHIIOJHEHHBIX 3aaHUN
nenka "3" craBurcs 3a 50-65% npaBUIIbHO BBIOJIHEHHBIX 3aJJaHHMA

Onenka "3" 50-65%

Ouenka "2" cTaBUTCS, €ClIU MPABUIILHO BhINOIHEHO MeHee 50% 3amanuii

Kputepuu o1ieHOK MpOMeKyTOUHOM aTTeCTalluu

IToporu oueHok

BapuanTsl napameTpoB

HeynosnersopurenbHO

Onenka «HEYIOBJIETBOPUTEJIbHO» BoicTaBIsieTcs:

1) 3a mosTHOE OTCYTCTBHE OTBETA HA BCE BOIIPOCHI OMIIETa;

2) TpU HECOOTBETCTBUM OTBETa 3aJlaHHOMY BOIIPOCY, HEIOJHBIE,
HETOYHBIE OTBETHI Ha BCE BOMPOCKHI OMIIETa, €CIIM OHU COMIEepKaT Ooee
JBYX TPYOBIX OIIMOOK WM Oojiee NATH HE3HAYMTEIbHBIX 3aMEUaHH
(HemouerToB);

3) mpu oOHapYyXEHUH IIIapraiokK.

JloToTHUTENbHBIE W YTOYHSIOIIME BOMIPOCHI IpEnojaBareis He
MPUBOJISIT K KOPPEKIIMK OTBETA 00YYarOIIErocs.

YI[OBJ'IGTBOpI/ITeJ'IBHO

Ounenka «YJIOBJIETBOPUTEJIbBHO» BeICTaBns€TCS 3a HEMOJHBIC,
HETOYHBIE OTBETHI HA BCE BOMPOCHI OUIIETa, IPU HAIMYHUH JIBYX TPYOBIX
OMMOOK WM TSATH HE3HAYUTEIBHBIX 3aMEYaHWid (HEJ0YCTOB).
JlononHuTeNbHBIE U YTOUHSIONIME BOIIPOCHI MPEnoaBaress MPUBOILT
K KOPPEKIIMU OTBETA 00YJaIOIIeTOCs.

Xopo1o

Onenka «XOPOIIO» BeicTaBisieTcs 3a paBUIIbHbBIE, HO HEIOCTATOUHO
HOJIHBIE OTBETHl Ha BCE BOINPOCHI OuieTa, mpu Hamuuuu 1 rpy0oii
ommOKkn Wi 3-4 HE3HAYUTCIBHBIX 3aMeYaHuil  (HEJ04YCTOB).
JlononHUTEeNbHbIE U YTOYHSIOIIME BOIPOCH! MPENOAaBaTess MPUBOIAT
K KOPPEKIIMU OTBETA 00YJaOIIeTOCs.

OT1iIn4HO

Onenka «OTJIMYHO»  BeIcTaBis€TCS CTYJEHTY 3a IIOJHBIE,
pa3BepHYThle U IMpaBUJIbHBIE OTBETHl Ha BCE TPHU BONPOCHI OuIIETa.
JlomycTMO€e 4UCI0 HE3HAYMTENIBHBIX 3aMEYaHUN U HEJO0YETOB — HE
Oosnee  nByX. JlomomHUTENbHBIE U YTOYHSAIOUIME  BOIPOCHI
npernojaBarelis IPUBOJAT K KOPPEKIIMU OTBETa 00y4aromerocs.
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7.3. OneHo4YHbIE CPEACTB VISl MPOBEeHUS TeKYylel aTTecTalun

BEIIIECTB, MOJIb, MOJISIpHAS
Macca, MOJISIPHBIN 00beM,
XUMHUYCCKaAa peaKHI/IH,
KJIACCU(UKAIUS PEaKIUi,
AIICKTPOJIAT U HEDJIEKTPOITHT,
SIIEKTPOIUTHYECKAS
JUACCOLIMALINS, OKUCIIUTEND U
BOCCTaHOBUTENb, OKUCIICHHUE
1 BOCCTAHOBIIEHHE.

- OcHOBHBIE 3aKOHBI XUMUH:
COXPaHEHHS MacChl BEIIICCTB
Y DHEPTUU, TIOCTOSHCTBA

peaknuii HoHHOTO 0OMeHa.

- XapaKkTepru30BaTh: XUMHUYCCKHE
3JIEMEHTHI (0T BOJIOpOa A0
KaJIbI[Us1) HA OCHOBE UX IOJIOKCHUS
B [lepuonnueckoit cucreme JI. 1.
MeneneeBa 1 0COOEHHOCTEH
CTPOCHHMS X aTOMOB; CBSI3b MEXIY
COCTaBOM, CTPOCHHEM U
CBOMCTBAMH BEIIECTB; XUMHUECKHE
CBOMCTBA OCHOBHEIX KJIaCCOB
HEOPTaHUYECKUX BEIIECTB.

- OLICHKY BIIUSIHUSA XHUMHYECKOTO
3arps3HEHUs OKPY’KaloIIel cpelibl
Ha OpraHu3M 4eJIOBeKa,

- KPUTHYECKOMN OLICHKHU
WHQOPMAIUH O BEIIECTBAX,
WCTIOJIb3YEMBIX B OBITY,

- [IPUT'OTOBJICHUSA paCTBOPOB
3a}.IaHHOI>i KOHUOCHTpaluu

Dopia 3HaHus Ymenus [IpakTuyeckuii ombIT (BIAACTH) JlnuHble KauecTBa 00y4aIOIerocs
aTTecTaluu
- XMMHYCCKYIO CUMBOJIMKY: | - Ha3pIBaTh: XMMHUECKHE
3HaKM XUMHUYICCKUX 3JIEMEHTBI, COCIUHEHUS N3YUCHHBIX - 4YBCTBO FOPJOCTH M YBAKEHHUS K
97MEMEHTOB, GopMyE! KJIacCOB. HUCTOPHUU U JOCTHKEHUAM
XUMICCKUX BEIICCTE 1 . Vcnionb3oBark 1puoOpeTCHHBIC OTEYECTBECHHON XUMHUYECKON HAYKU;
YPaBHCHHA XUMHICCKHUX - ObpaCHATS: QusMieckuit cMbICH 3HAHHA U YMEHUS B IPAKTUIECKON
PpeaKLuii. aTOMHOTO (TIOPSIAKOBOI0) HOMEpa NEeSITEILHOCTH U OBCEHEBHOM - XUMUYECKH IPaMOTHOE MOBEACHUE
. XUMHYECKOTO 3JICMEHTa, HOMEPOB SKVM3HU JUIS: B IPO(hECCUOHAIBHOH JIEATSIILHOCTH
- BaxxHeHIAe NOHATHS I'pYIIIBI 4 IIEPUOJA, K KOTOPbIM 1 B OBITY TIpH OOpaIeHnH C
XHUMUH: XHUMIYECKHUI 3NIEMEHT NPUHAAJIEKHUT B - 6e3omacHOro oopameHus ¢ XMMUYECKUMH BEIECTBAMH,
SIICMCHT, 4TOM, MOJICKYJIa, Iepnomnueckoii cucreme JI.1. BEIIECTBAMH M MaTepHalaMH, MAaTepUAIaMH H [POLECCAMIL
OTHOCHUTEJIbHBIC ATOMHAS U MeH/1eeeBa; 3aKOHOMEPHOCTH
MOJIEKYJIIpHAsl MacChl, UOH, | y3MeHEHHS CBOMCTB AJIEMEHTOB B - IKOJIOTMYICCKH TPAaMOTHOI'O - TOTOBHOCTb K ITPOJIOJIKEHUIO
V, T, P, [IP, | XMMHYECKAs CBsI3b, IpeIeax MaJbIX [IEPUOIOB U TOBE/ICHHs B OKPYHKAIOWIEH CPENIE, | 0Gpa3oBaHMs 1 MOBBIIICHHS
KP BEIIECTBO, KJIACCH (UKL TJIABHBIX [OATPYIIIT; CYIIHOCTh KBaJM(UKALUKN B N30paHHOM

po(heCCHOHAIBHOM JISATEIIbHOCTU U
00BEKTHBHOE OCO3HAHUE POJTH
XUMHUYCCKUX KOMHCTCHHI/II\/'I B 3TOM,

- YMEHHE UCIIOJIb30BaTh JOCTHKEHHUS
COBPEMEHHON XUMUYECKON HAYKU U
XUMHAYECKUX TEXHOJOTUH JUIs
MOBBIILIEHUS COOCTBEHHOTO
WHTEJUIEKTYAIBHOT'O Pa3BUTHS B
BBIOpaHHOH NpohecCHOHAIBHOM
JeATeTbHOCTH.
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COCTaBa, EPUOINYECKUI
3aKOH; 3aKOH ABOTaJIpo,
3akoH ['ecca, XMMHUYECKOTO
ctpoenus bytneposa.

- OCHOBHEIC KJIaCChI
HEOPTaHUYECKUX U
OpPTaHUYECKUX COCTUHEHUN U
UX XUMHYECKHE CBOMCTBA.

- OmpenensaTh: COCTaB BEUIECTB 110
ux (hopMyraM, MPHUHAIIECIKHOCTb
BEIICCTB K OMPEJICIICHHOMY KJIacCy
COCUHEHHM, THIIBI XUMHYECKUX
peakiuii, BAJICHTHOCTh U CTEIIECHb
OKHCIICHHS DJIIEMCHTA B
COEIMHEHMSIX, THII XUMHYECKOI
CBs3U B COCIMHCHUAX,
BO3MOXKHOCTb ITPOTEKAHUS pEaKIIi
HOHHOTO0 OOMEHa.

- CocTaBisATh: HOPMYJIBI
HEOPraHMYECKUX COCTUHEHHUM
M3YYEHHBIX KIaCCOB; CXEMBI
CTPOEHUS aTOMOB NepBbIX 20
anemeHTOB [leproanueckoi
cucremsl /.. Menneneena;
YPaBHEHUSI XUMHUECKUX PEaKIUH.

- BBIUKCIIATE: MACCOBYIO JIOJTHO
XHMHYECKOTO JIEMEHTA 110
(dhopMyIie COSMHEHHUS; MACCOBYIO
JIOJTFO BEIIECTBA B PACTBOPE;
KOJIMYECTBO BEIIECTBA, 00bEM HITH
Maccy Mo KOJHYECTBY BEIECTRA,
00BEMY WIIM MacCe PeareHTOB, WU
MPOJYKTOB PEaKIINU; TEILIOBOM

3¢ eKT peakuuu.
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IIpumepbl OLIEHOYHBIX CPEICTB

IIpuMep KOHTPOJIBLHBIX padoT:

Bonpockl KOHTPOIBHBIX padoT

Kontponbnas padota no pazgeny 1
«O01as 1 HeOpraHu4ecKask XUMH»
BapwmanT Nel

1. K amynbcusaMm ¢ xuakoit $hazoit OTHOCSTCS:

a) TmeHa

b) B3Bech

C) Kpem

d) mynena
2. OnpenenuTte MacCOBYIO JIOJIO Bojibl B kpuctaimtoruapare CaSO, - 2H,0 (rurc).
3. Haiigure Maccy coinu, KOTopasi 00pa3yeTcs Mpy B3aUMOJICHCTBUH PACTBOPA THIPOKCHIA KAJTHS
C pacTBOPOM CEpHOM KHUCIIOTHI Maccoi 30r ¢ MaccoBOM 1oy1eil Kucaotsl 5%.
4. Onpenennre MaccoByIO JOJTIO cynb(ara HATPHUSA B pacTBOpe, monydeHHoM cimBanreM 120t 10%-noro
pactBopa NaxSO. u 200r 4%-HOro pacTBOpa TOrO ke BEIISCTRA.
5. Beruncnure Monsipayro KoHIeHTpaiuio 20 % pacTBopa XJIopuaa Kalblus MI0THOCTRIO 1,178 1/Mi.
6. Uemy paBHa MOJSIpHOCTH U MOJIsIbHOCTE 30% pactBopa NaOH mnotnoctsio 1,328 r/mn? K 1 1 3Toro
pacTBopa npubaBUIU 5 11 BOABL. BEUKCINTE MacCOBYIO IOJIIO TOIYYEHHOTO pacTBOpa.
7. BBIMHCIIHTE KOHIL. TUAPOKCH/I MOHOB B BOJHOM PacTBOPE, ECIIM KOHII. HOHOB BOj10po/a pasHa 10 mob/.
VYKaXnuTe LBET METHJIOPAHXa B 3TOM PacTBOpE.
8. B pactBop momectmim 100 Monekyn. OnpenennTe 9uciIo THCCONMUPOBAHHBIX MOJIEKYII, €CIIA CTETIEHb
JMCCOLMAINH PaBHA!

a) 0,04

b) 04

¢) 01

d) 0,9
9. pH pactBopa paBeH 5. Beruncnure KOHIEHTPALKIO THAPOKCH HOHOB B PACTBOPE. Y Ka)KUTE L[BET
METHJIOPaHXa B 3TOM PacTBOPE.
10. K 20 r pactBopa, coaepxkariero 5 % cynbdara menu, 100aBUIN TUAPOKCH HATpUsl. Beraucoute
Maccy o0pa3oBaBLIErocs ocaaka?
11. Kakve u3 npuBeeHHBIX PEaKIUil SBISIOTCS BHYTPUMOJCKYIspHBEIMEI? PacctaBpTe K03 dUIIMEHTH B
YPAaBHEHUSX PEAKIMNA. YKaKUTE BOCCTAHOBUTEIb, OKUCIIUTEID.
a) KNO3; = KNO; + Oy;
6) Mq+ N, = MQ3N2;
B) KCIOs = KCI + O.,.
12. CocTaBbTe CXeMy AJIEKTPOIN3a BOAHOTO PACTBOpA HUTpATa Oapusl HA IIIATHHOBBIX DIIEKTPOIAX
13. IIpu sanekTponu3e paciuiaBa Xjaopuaa HaTpus Maccoit 11,7 r Ha aHO/€E BBIACIUJICS T'a3 KOJIUYECTBOM
BemiecTna?
14. TIpu s1eKTpoan3e pacTBOpa THAPOKCH 1A Oapus Ha aHO/E BBIIEISETCS: a) BOAOPOI; 0)
KHUCJIOPOT; B) Oapuid.
[Tpu snexTponu3e pacTBOpa Hoauaa Kainus B pacTBOpe 00pa3yeTcs: a) HOJA0BOAOPOIHAS KUCIOTA;
0) BOJIa; B) THAPOKCU]T KAJIUS.

Bapuant Ne2
1. K a3po3zomnsm ¢ TBepaoi (a3oit OTHOCATCS:
a) TymaH
b) cmor
C) ooOmnaka
d) memsa

2. BpluncnuTe MaccoByO JOMIO HIETOYH, KOTOpas oOpa3yercs Mpu pacTBopeHuM 124r oxcupaa
Hatpus B BoJe maccoi 960r.
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3. Beruucnure maccoByto oo (%) kpucraumzanoHHo Boabl B ['aydepoBoit conu Na2SOgy -
10 H2O
4. CkonbKo rpaMMoB BoJibI Has1o ucnaputs u3 800 r 15%-ro pacTBopa BemiecTBa, 4TOObI yBETUYHUTD
€ro MaccoBYIO J10J1t0 Ha 5%7?
5. Jns meirrpanuzanuu 20 M 0,1 M pactBopa COJISIHOM KUCIOTHI MOTPEOOBAIOCH 6 MIT pacTBOpa
eakoro Harpa. OnpeneiauTb MOJSIPHYIO KOHIIEHTPALMIO pacTBOpa €AKOro HaTpa.
6. CKOJIbKO IpaMMOB pacTBOpPa C MacCOBOM J10J1eil cepHON KUCIOTHI 96% HEeo0X01uMo BIUTH B 1 11
BOJIbI, YTOOBI MOJIYYUTH PacTBOP ¢ MaccoBoi poneit 10%?
7. Ckoapbko mit 0,5 M u 0,1 M pacTBOpOB a30THOM KUCJIOTHI CIAEAYET B3SITh JJISI PUTOTOBICHUS
1000 mi 0,2 M pactBopa.
8. B pactBop mnomectwiim 100 mosekyn. Onpenenure CTENEHb AUCCOIUALMM, €CIIH
JUCCOLMUPOBAIIN:

a) 5 MoueKy,

b) 15 monekyu,

c) 50 momeky,

d) 95 monekyn
9. pH pactBopa paBen 3. BolumciuTe KOHII. THAPOKCHI HOHOB B PacTBOpe. YKaKUTE IIBET
(beHondTanenHa B 3TOM pacTBope.
10. B pe3ynbpraTe peakuuu cynb@ura Kanblus ¢ okcugoMm kpemHus (IV) Bbraenuics ras okcun
cepsl (IV) o6beMom 67,2 1. Onpenenure Maccy COJId, KOTOpasi BCTYIIUIIA B PEAKIUIO.
11. Kakue coeiMHEHUS ¥ TTPOCTHIE BEIIECTBA MOT'YT MPOSBIISTH TOJIBKO OKUCTUTEIHHBIE CBOMCTBA?
BriGepuTte Takue BerecTBa U3 npemiokeHHoro nepedns: NO2, Oz, H2SO3, K2SO4, FeClz, HNOs.
CocrtaBbTe ypaBHEHHUE IIEKTPOHHOTO OallaHca, paccTaBbTe KOA()(OUIIMEHTHI B ypaBHEHUN PEAKIIUH:
Cl; + KOH = KCI + KCIO3 + H20.
12. CoctaBbTe CXe€My OJIEKTPOJIM3a BOJHOTO pacTBOpa cynb(dara NIHMHKA Ha TPauUTOBBIX
ANEKTPOAAX
13. Ilpu snextposiv3e BOAHOTO pacTBOpa HUTpaTa cepedpa BbIAETMIOCH 5,6 11 raza. CKOJIBKO
rpaMMOB MeTaJlIa OTJIOKUIIOCH Ha KaToe?
14. Ilpu anekrponuze pacrBopa Hutpara Meau(ll) Ha karone BbiEnsETCS:
a) Melib; 0) KHCIIOPO/I; B) BOJAOPO/I.
[Ipu anexTponusze pacTBopa OpomMuaa JIUTHS B pacTBOpE 00pa3yeTcs:
a) Bozia; 0) OpOMOBOIOPOIHAS KUCIIOTA; B) THAPOKCHUJL JTUTHSL.

KonrponbHas pabota no pazaeny 2
«Opranuyeckas XUMUS»
Bapuant Nel

1. I[IpuBenuTe MO OAHOMY MPUMEPY Ui KaXKAOT0O THIIA:

a) Peakuumu, HarpaBlieHHbIC HA YIUTHHEHHE LeTTH (KOHCTPYKTUBHBIC PEAKIMH), HATPUMED,

IKUJIMPOBaHUE, OJTUMEpU3aLHs, (T10JIM)KOHACHCALINS

b) Peakiuu, HanpaBieHHbIC HA YKOPOUYCHHE YITICPOIHOMN HEH (PEaKIIuK PACIICTIICHHS)

C) Peakuuu BBeACHHMS, y/IaJICHUS WM B3aHMOIPEBPAIICHUS (YHKIMOHATBHBIX [PYIIIT

d) Peakuun 0Opa3oBaHMs KPATHBIX CBSI3Eil

e) Peakiuu MMKIM3AIMK H apOMATH3AIMN
2. OmnpenenuTe BAJICHTHOCTh M CTEIICHH OKUCIICHUS aTOMOB yriiepoa o Gopmyiam coeaunenuii: CoHs-,
CsHa, CHCI3, C2HsOH, CsHio, C3Hs, CH4, CH3Cl, CH3OH, CCl,
3. CocTaBbTe CTPYKTYpHble popmynbl nponnabeH3ona, ero romosiora 1 nsomepa. Hasosute BelecTsa.
4. CocTaBbTe ypaBHEHHUS peaKINii B COOTBETCTBHUHU CO CXEMOW MPEBPAIIEHNI: N3BECTHIK — OKCHJ
KaJbIHs — KapOu Kajbliys — aleTUIeH — OCH30JI — TeKcaxJIopaH.
5. 10 1 cmecu sTriieHa 1 niporaHa U 10 71 Bogopoaa NponyCTHIIN Haj KaTanu3aTopoM. [Ipu sTom obmuit
00beM cMecu yMeHbImiIca A0 16 1. Onpenenute 00beMHOE COAepKaHUE MPOIaHa B UCXOIHONW CMECH.
6. Onpenennute MOJIEKYISIPHYIO (OPMYITY AUTAIOTEHIIPON3BOAHOTO allKaJueHa, €CIIM U3BECTHO, UTO
MaccoBasi 107151 Opoma B HeM cocTasisieT 75,5%7
7. B pe3ynbTare peakuy MOJIHOTO OKHCIICHHUS roMoJiora OeH30a BeIAeIiIcs ra3 oobeMom 4,704 1.
Ompenenure CTPOSHUE apOMATHIECKOTO YIVIEBOIOPOa, €CIIH U3BECTHO, UTO B pEAKIHIO BCTYmiio 6,048 i1
Kuciopoaa?
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8. Kakue BemiecTBa MOKHO HCIOIB30BATh IS MOCJIEI0BATEILHOTO npeBpalienus? Hanucars ypaBHeHUS
peaKIuid.

CaCO; S— CaCz

o)
C —= H—C=C—H ——eu,—c{

N "
H—CH=CH—H CgHg — CgHsNO;

C;HsOH HO—CH;—CH;-OH

BapwuanTt Ne2
1. HanummuTe ypaBHEHUS PEakIUil THAPUPOBAHMS TIIFOKO3bI U (PPYKTO3bl. YKAKHUTE, K KAaKOMY KJaccy
OPraHMYECKUX BEIIECTB OTHOCSTCS MPOIAYKTHI BOCCTAHOBJICHUSI.
2. CocraBbTe CTPYKTypHBIC (GopMynbl: a) 4-BTop-OyTui-3,5-muMmerwnrenrtana; 0) 4-BTOPHpPOMHI-3-
STHJITENTAHA.
3. Ilpu B3auMozeiicTBuu 8 cM® mpeaenbHOro 0H0aTOMHOro crupTa (1. = 0,8 r/cM®) ¢ HaTpHeM BbIAEIUICS
BOZOPOJ B 00BbEME, JOCTATOYHOM ISl THApupoBanus 2,24 1 steHa (H. y.). Onpenennre MOJIEKyISIPHYIO

dhopmyiry criupra.
4. Ompenenute KOHEYHBIN POAYKT B pe3yJibTaTe CIAEAYIOMINX MPEBPALLICHHIN:
CoHa +HCI X +Na, X AlClg, 1 % Kar., t X +H,0 X

: ! - 3 —H, 4 H,S0, (konu.) 5

Hanuimure ypaBHEHHS 3TUX PEaKLIMM.
5. Ha cmech kapOuaoB almOMUHMS W Kalblus Maccodl 34,4 T mopelcTBOBaIM pa30aBICHHON COJSTHOMN
kucinoToi. Onpenenure MOJeKYIISIpHYIO (hOpMYITy YIIIeBOJOPOJOB, BBIICIUBIIUXCS B X0/I€ PEAKIIUH, €CITH
WX CyMMapHBIid 00beM coctaBisieT 14,56 n?
6. Paccunraiite, kakoii 00beM (H. y.) Bozmyxa (¢ (O2) = 21 %) Heo6XoauM 11 MOIHOTo cropanus 10 m3
HPUPOTHOTO Ta3a, coAepkaiero 96 % mno oo6beMy MeTana u 2 % Heroprounx npumeceii. OTser naiite B M°
¢ TouHocThio 70 0,001.
7. HanmmmTe ypaBHEHHUS ITHX pEaKIni.
CH4 — C2Hg — C3Hs — CsHi4 — C¢Hs — CsHsNO2

Huxnorexcan
8. Beruucnure, kakoil 00beM (H. y.) AMBHHMIA MOXXHO IOJYYHUTh JAETHAPOTaIoreHupoBaHueM 1,4-
JuOpomarkaHa Maccoi 216 Kr, eciii BBIXOJ IPOAYKTA peakuu cocTtasisier 90 % ot TeopeTnyeckoro?
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7.4. OneHOYHbIE CPEACTBA JISl POBEACHUS NIPOMEKYTOUHOM aTTecTaluu

[IpomexxyTouHas arrecrauus

Macca, MOJISIPHBIN 00BeM,
XUMHYECKasi peaKiusi,
KJIACCU(UKAIUS PEaKIUi,
AIICKTPOJIAT U HEDJIEKTPOITHT,
AIEKTPOITUTHYECKAS
JIACCOLUALIUS, OKMCIIUTEND U
BOCCTaHOBUTEIb, OKUCIEHHUE
U BOCCTaHOBJIEHUE.

- OCHOBHBIE 3aKOHBI XUMHUH:
COXPaHEHUS MacChl BEII[ECTB
Y DHEPTUH, TIOCTOSHCTBA
COCTaBa, MePUOINUECKU I
3aKOH; 3aKOH ABOTaIpo,

- XapakTepru30BaTh: XUMUYECKUE
3JIEMEHTHI (OT BOJIOPOJIA JI0
KaJIBIIFSI) HA OCHOBE UX TIOJIOKCHHUS
B [Iepuonnueckoii cucreme J[. 1.
MeHnneneesa 1 0COOEHHOCTEN
CTPOCHHSI UX aTOMOB; CBSI3b MEXIY
COCTaBOM, CTPOCHUEM U
CBOICTBaMH BEILECTB; XUMUYCCKHE
CBOICTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX BEIICCTB.

- OnpenensTh: COCTaB BELIECTB IO
ux GhopMyiaM, MPUHAIICKHOCTD

- OLICHKY BIIUSIHUSA XHUMHYECKOTO
3arpsi3sHEHNS OKPY KAOIeH cpebl
Ha OpraHu3M 4YelIOBeKa,

- KPUTHYECKOMN OLICHKHU
WHQOPMAIUH O BEIIECTBAX,
WCIIOJIb3YEMBIX B OBITY,

- IPUTOTOBJICHUS PacTBOPOB
33JaHHON KOHLIEHTpaIuu

®opma -
3HaHuA YMeHus [IpakTHueckuii ONBIT (BIAAETH) Jlnanbie kagecTBa 00yJarOMIErocs
aTTecTaluu
- XHMHUYECKYIO CUMBOJIMKY: | - Ha3pIBaTh: XMMHYECKHE
3HaKH XUMHYECKUX AJIEMEHTBI, COSIMHEHHS N3yUYEHHBIX
3JIEMEHTOB, (POPMYJIbI KJIACCOB. - YYBCTBO TOPJOCTH U YBOKCHHUS K
XUMUYCCKUX BEIICCTB U WCTOPHUH U JOCTHKECHUAM
YpaBHEHHS XMMHYECKUX - OOBACHATD: HU3NUECKUI CMBICIT Hcnonp3oBaTh MpHOOpETEHHBIE OTEUeCTBEHHOI XMMHYECKOH HAyKH;
peaxuit. aTOMHOTO (TIOPSAKOBOT0) HOMEpa 3HAHUS U YMCHHS B TPAKTHUECKON
XUMHYECKOT0 3JIeMEHTa, HOMEPOB | NESTCILHOCTH M MOBCEIHEBHOM - XUMHYECKH IPAMOTHOE TIOBE/ICHUE
- Baxkneiinme noustus TPYTITBL ¥ TIEPHOAA, K KOTOPBHIM JKU3HU JUIS: B IPO(hECCUOHAIBHOH JIEATSIILHOCTH
XUMHH. XUMHUCCKHHU 3JIEMCHT IPUHAJICIKHUT B U B OBITY IIpU 0OpaILeHUH C
3JIEMEHT, aTOM, MOJICKYJIa, ITepnonnueckoii cucreme J1.1. - GesomacHoro obpareHus ¢ XMMHUYCCKHMH BEIECTBAMH,
OTHOCHUTECIIbHBIC aTOMHAsS 1 MeHnieneeBa; 3aKOHOMEPHOCTH BCINECTBAMH U MaTCpHAIaMH, MarepuaiaMi U IpoIecCaMy;
MOJICKYJIIpHAs MAaCChl, UOH, | U3MEHEHUS CBOWCTB 3JIEMEHTOB B
XUMHYECKas CBA3b, Ipejenax MalbIX IepPHOIO0B I - OKOJIOTMHCCKH I'PaMOTHOTO - FOTOBHOCTb K NPOJIOJIKEHUIO
Jndo. BEILIECTBO, KIIaCCH()UKALHS TJIABHBIX MOATPYIIIT; CYIIHOCTh TOBE/ICHUA B OKPYXKAIOMICH CPCAC, | oGpa3zoBaHMs U NOBIIICHUS
3a4eT BCIIECTB, MOJIb, MOJIsIpHAA pea}(upﬂ)’[ HUOHHOI'o 0OMeHa. KBaJII/I(bI/IKaHI/II/I B I/I361’)21HH017[

HpO(i)eCCHOHaJ'IBHOfI JACATCIIBHOCTHU U
00BEKTHBHOE OCO3HAHHE poin
XUMHYCCKHUX KOMHCTCHHI/Iﬁ B 3TOM,

- YMEHHE UCTIOIb30BaTh JOCTHKECHHS
COBPEMEHHON XUMUYECKON HAYKH U
XUMHYECKUX TEXHOIOTUN JJIs
MOBBIILICHUS COOCTBEHHOTO
WHTEIJIEKTYaIbHOTO Pa3BUTHSA B
BbIOpaHHOH TpodeccrnoHaTFHON
JIEATENBHOCTH.
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3akoH ['ecca, XMMHYECKOTO
ctpoeHus byrieposa.

- OCHOBHEBIE KJIaCCBI
HEOPraHMYECKUX U
OpPraHMYECKUX COCTUHCHHUN U
HAX XUMHUYECKHE CBOMCTBA.

BEIIIECTB K ONPEICICHHOMY KIaccy
COEIMHEHUM, TUITBI XUMUYECKUX
peaxIuii, BAJIEHTHOCTH U CTENEHD
OKHCIIEHUS HJIEMEHTA B
COEIUHEHUX, TUII XUMUYECKONI
CBS3U B COCIUHEHUSX,
BO3MOYHOCTD MIPOTEKAHUS PEAKIINI
HOHHOI'0 OOMeEHa.

- CocTaBisATh: HOPMYJIBI
HEOPraHWYECKUX COECTMHEHUM
M3Y4EHHBIX KJIACCOB; CXEMBI
CTPOEHUS aTOMOB NepBbIX 20
anemeHTOB [leproanueckoi
cucremsl /.. Menneneena;
YPaBHEHUSI XUMUYECKUX PEAKIIHH.

- BIYucasaTh: MaccoByo JOJIIO
XUMHUYECKOT0 3JIEMEHTA 110
(dhopMyIe CoOeIMHEHNST; MaCCOBYIO
JIOJII0 BELIECTBA B PACTBOPE;
KOJINYECTBO BEILECTBA, 00bEM HIIH
Maccy M0 KOJMYECTBY BEIIECTBA,
00bEeMy WIJIM Macce peareHToB, U
HPOIYKTOB PEAKLIUU; TEIUIOBOMN

ad ekt peakuuu.
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1.4.1 IlpuMepHbIe BONPOCHI 1JIsl IPOBEACHHUS NIPOMEKYTOYHOM aTTeCTalluH
2 cemecTp

1. Ilepponnueckuil 3aKOH M IIEPUOJMYECKAs] CHUCTEMa XUMHUYECKHUX diemeHToB J[.M.
MenneneeBa Ha OCHOBE IIPEACTABICHUN O CTPOCHUU aTOMOB. 3Ha4EHHE IIEPUOJANYECKOTO 3aKOHA [
pa3BUTHUSA HAYKHU.

2. CoBpeMEHHBIE TIPEICTaBICHHS O CTPOEHUM AaTOMOB XUMHUYECKMX JJIEMEHTOB U
3aKOHOMEPHOCTH B M3MEHEHMM UX CBOMCTB Ha IIPUMEpE: 3JIEMEHTOB OJHOIO IEPHOJA, I'PYILIBL.
OneKkTpoHHbIe (HOPMyYJBl U TpapUUECKUEe CXEMbl CTPOEHHS 3JEKTPOHHBIX CIIOEB aTOMOB 3TOTO
[IepUOJ1a, TPYIIIILL.

3. Xumuyeckue cBsi3u. KoBaneHTHas cBsi3b, €e 00pa3oBaHHe.

4. WNonnas cBsi3b, ee 00pazoBaHue.

5. 3apsapl HOHOB. CTeneHb OKUCIIEHUS U BAJIGHTHOCTD JIEMEHTOB.

6. Merammnueckas cBsi3b. BoopoaHast cBA3b.

7. XUMUYEeCKHE peaklliy U 3aKOHOMEPHOCTH UX MpoTekaHus. CKOPOCTb XUMUUECKON PEaKITHH.
DJeMeHTapHBIC U CIO0KHBIE PEAKIIHH.

8. ®dakTophl, BIUAIONIME HA CKOPOCTh XUMHYECKHUX peakumii (mpaBwio Bant-T'odda).
Karanu3aTopsl 1 ”HTHOUTOPBI.

9. HeoOpatumpie n oOpaTuMble peakiuu. XuMudeckoe papHoBecue (nmpuunumn Jle [larense).
10. JlucriepcHbIe CUCTEMBI M KX KJIaCCH(UKAIHSI.

11.  PacrtBOpHI.

12.  PacTBOpHMMOCTH BEILIECTB B BOJIE.

13. CriocoObI BEIpOXKEHHS COCTaBa PACTBOPOB.

14. DNEeKTPOTUTHYECKAs TUCCOIMALINSA. DIIEKTPOIUTHI CHIIbHBIC U ca0bIe.

15.  Koncranrta mucconmanuu (Kuu), mpoumsenenuwe pactBopumoctd (IIP), BomopomnbIi
nokazatensb (pH).

16. IMuaponus comner.

17. OKHCIUTENBbHO- BOCCTAHOBUTEIbHBIE IPOLECCHl, X 3HaueHue. CocTaBieHHE ypaBHEHUM

OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakiuii.  PaccraHoBka  KO3()(HUIIMEHTOB  METOJIOM
JIEKTPOHHOTO OallaHCa M JICKTPOHHO-HOHHBIM METOIOM (METOIOM ITOJTYPEAKITHA ).
18. XUMHAYECKHAE UCTOUHUKH TOKA.

19. DNEKTPOXUMHUECKUN Psiji HAIPSDKEHUN MEeTallIoB.

20. DIEKTpOIu3.

21. OcHoBHbIE KJIacChl HeOpraHM4eckux coenuHeHuil. Oxcuabl. Knaccudukanus, XumMuueckue
CBOWCTBA U CLIOCOOBI MOJTYyYEHHUS.

22. OcHOBHBIE KJIacChl HeopraHuWveckux coeauHeHui. [mapokcunsl. Knaccudukarus,
XMMHUYECKHE CBOMCTBA M CIIOCOOBI MOTyYEHHS.

23.  OcHoBHBIE Kiacchl HeopraHwueckux coenuHeHwit. Comm. Knaccuukarusi, XuMudeckne
CBOWCTBA U CLIOCOOBI MOJTYyYEHHUS.

24.  T'enetmueckas CBS3b MEXIY KJIACCAMH HEOPTaHMUECKUX COCTUHECHUH.

25.  Meramnbel. Pusznueckne M XuMHUUecKue cBoiicTBa. I[IpombinuieHHBIe M Ja0OpaTOpHbIE
CIIOCOOBI TOJTYYEHHUSI.

26.  Hewmeramnbl. ®u3uyeckue M XUMHUYECKHE CBOWCTBa. [IpoMblluleHHBIE U JaOOpaTOpPHBIE
CIIOCOOBI OJTYYEHHUS.

27.  Ilpeamer opraHmueckoil XxuMuu. Teopusi XMMHUYECKOTO CTPOEHHUS OPraHMYECKHX BEILECTB
A.M. byrneposa. Knaccudukanmsi opraHu4ecKux COeTUHEHUH.

28.  AskaHbI: TOMOJIOTHYECKUH s U o01mas popmyiia, U30Mepusi 1 HOMEHKIIATypa, XUMHUECKUe
U pu3NYECKUE CBOMCTBA, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE.

29.  AukaHbI: IOJIy4yeHHE, HAXOXKACHUE B IPUPOJIE U IPUMEHEHHE.

30.  AJKeHBI: TOMOJIOTHUECKUH psiji, o0mIast popmyria, HOMEHKIATypa U TOJTydeHUE.

31.  AJsKeHBI: BUJIbI H30MepHUH, (hU3NYECKHe CBOWCTBA, HAX0XK/IEHHE B IPUPOJIE U IPUMEHEHHUE.
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32.  Xumuueckue cBoiicTBa aikeHOB (0e3 MexaHu3MmoB). IlpaBuino MapkoBHHKOBa
(bopmynHpoBKa 1 OOBSICHEHHUE).

33. [{ukoankaHbl: CTPOCHHUE, HOMEHKIIATypa, U30MEpHsl.

34. [{uknoankaHbl: CBOICTBA, IOJIyY€HUE, IPUMEHEHHUE.

35. ANKanueHsl: HOMEHKIATypa, Kiaccudukanus, u3omepus, (uU3NYecKHe CBOMCTBA,
HOJIy4YEHHE.

36. AnKagueHsl: XMMHUYECKHE CBOICTBa, NpUMEHeHHe. HaTypalbHBII M CHHTETHYECKHH
Kay4yyKH.

37. AJKUHBI: TOMOJIOTUYECKUH psii, HOMEHKIATypa, u3oMepus, (U3NYecKue CBOMCTBA,
nonydenue. [IpuMmenenue anerusieHa.

38. AJIKHHBI: XUMUYECKHE CBOMCTBA.

39. Crpoenne Mosekynbl OeH307a. ApeHbl: COCTaB, TOMOJIOTMYECKMH psl, H30MEpHs,
HOMEHKJIaTypa, (pu3nueckue cBOiCTBa, MOTydYeHUE, TPUMEHEHHE.

40. XUMHYECKUE CBOWCTBA OEH30J1a U €r0 TOMOJIOTOB.

41. Crupthl: KaccuuKanuy, HOMEHKIATYpa, CTpOeHuE, (PU3UYecKre CBOMCTRA.

42. [IpenenpHble OJHOATOMHBIE CHUPTHI (AIKAHOJIBI): TOMOJIOTUYECKUH DS, H30MEpHs,
¢duznyeckue CBOMCTBA, OJy4yEHUE, IPUMEHEHHE.

43. XUMHUECKUE CBOICTBA PEENbHBIX OJHOATOMHBIX CIIUPTOB.

44, MHoOroaToMHbI€ CIIUPTHI: MOIY4YeHHUE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA, IPUMEHEHHE
(Ha mpuMepe 3TUICHIIMKOJIA U TIIULEPUHA).

45. @DeHOI: CTPOCHHWE MOJICKYJIbI, TOJNydeHHEe, (U3NYSCKUEe U XHUMHUYECKHUE CBOWCTBA,
PUMEHEHHUE.

46. AJbIeruapl ¥ KeTOHBI: OIpeesieHus], kinaccudukanus. [ oMOIOrHuecKuil psj, n3oMepus u
HOMEHKJIaTypa Mpe/ebHbIX albJETUI0B U KETOHOB.

47. [IpenenbHbIE aJIbETU/IBI U KETOHBL: (PU3HUECKHUE CBOICTBA, [TOJIyY€HHE U IPUMEHEHUE.

48. XUMHUYECKUE CBOICTBA MIPEJEIIbHBIX aIb/IEIHI0B U KETOHOB.

49. KapOoHOBBIE KUCIIOTHI: OnpeiesieHue, KiacCupuKaim, IpuMeHEeHHE.

50. [TpenenbHble 0IHOOCHOBHBIE KAPOOHOBBIE KHUCIOTHI: TOMOJIOTHYECKUH Psijl, HOMEHKJIATYpa,
U30MepHsl, (PU3NYECKHe CBOMCTBA, 00IIHE CIOCOOBI MOTYyYCHHUSI.

51. XUMHUYECKUE CBOICTBA MPEJEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.

52. [TpocTteie 3¢upbl: onpeneneHre, HOMEHKIATypa, (U3NYECKHe M XMMHUYECKHE CBOICTBa,
IpUMEHEHHE.

53. CrnoxHbie 3(QUpHI: OmpeneieHrne, HOMEHKIATypa, (PU3UYecKrue U XUMUYECKHUE CBOMCTBA,
IpUMEHEHHE.

54. Knaccupukanum amuHOB.  AnudaTtuueckue  (IpeleibHbIE) IMEpBUYHBIE  AMUHBL:
HOMEHKJIaTypa, (pu3nueckue u XMMHUYECKHUe CBOMCTBA, OJIy4YEHHUE.

55. AHUIMH: CTpOEHHUE, U30MepUs U HOMEHKJIATypa, MoJydYeHue, pU3ndyeckrue U XUMHYECKHe

CBOWCTBA, IPUMEHEHHE.
1.4.2 TlpumMepHble 3aa4u JJIsl IPOBeeHHUs MPOMEKYTOYHOM aTTecTaluu

1. 3apmaua. PacueTr macchl NPOAYKTOB peaklMU MO JTaHHBIM 00 MCXOHBIX BEIIECTBAX, OJHO U3
KOTOpBIX JIaHO B I/I36I)ITK€.

2. 3anmanue. BeramcneHre Macchl WM 00bEMa MPOAYKTA PEaKIUH, €CIIA OJTHO M3 HCXOTHBIX
BEILIECTB JJaHO B BUJIE pacTBOpa OMPEACIEHHON MOJISIPHON KOHIICHTPAIUH.

3. 3anada. BerunciaeHne Macchl MPOIyKTa PEaKIUU, €CIU IS €r0 TMOTyYeHHs BBIAH PacTBOP C
ONpeAeICHHON MacCOBOM T0JIE€H UCXOHOTO BEMIECTBA B MPOILICHTAX.

4. 3anmaua. Permenue 3a1a4 ¢ HCTIOIB30BAaHUEM MOJISIPHOTO 00BEMa Ta3oB.

3agayva. [IpuroroBiieHne pacTBopa ¢ 3aIaHHON MOJISIPHOM KOHIICHTPAIUEH.

6. 3amauga. OnpeseneHne MacChl MOTYYSHHOTO BEMIECTBA, €CITM H3BECTHO KOJIMYECTBO HCXOIHOTO
BEIISCTBA.

o
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7. 3apaua. Pacuer mo ypaBHEHUIO peaKIK MACChl MPOIYKTa peaKkliy, €ClIM UCXOAHOE BEIIECTBO
COJICPKUT IPUMECH.
8. 3amaua. Pacu€tel mpu pa30aBiIeHUN U CMEIIMBAHUU PACTBOPOB C PA3TMYHON MAacCOBOM J0Jei
pPacTBOPEHHOI'O BELIECTBA.
9. 3apmaua. Pacuer macchl 0JTHOTO U3 pearupyoIIux Wik 00pa3yloIUXCs BEIIECTB M0 KOJIUYECTBY
MCXOJHOI'O MJIM ITOJIyYEHHOT'O BEIIECTBA.
10. 3apaya. Berunciienue Maccbl HCXOAHOTO BEUIECTBA, €CIIM U3BECTEH BBIXOJ] MPOAYKTA U YKa3aHa

MacCoBaA O0Jid €T0 B MPOUCHTAX OT TCOPCTUUCCKH BO3MOXKHOI'O BbBIXO/4.

8. JONIOJIHUTEJIbHOE OBECIIEYEHUE JUCHUIIVINHbI

HeopraHn4yeckue BellecrtBa

CNOXHbIE
v v
MeTannsl HemeTannb! 6naropogHbie rasbl
Na, Ca, Fe S, P, N, He, Ne, Ar, Kr
Y Y Y h 4 Y
OKCWnadbl OCHOBaHWA amdoTepHble KNCNoOTbl conn
Hecone- CTEOpUMBIE JLLfe o il Gec HOpManbHbie
OEDESVIOII.I.HB Bq:hﬂa —pl.ue.noqu F"(OH) Z {OH) HI;I'IIG:;?O::;IQ cpeaHwue)
CO, NO, N,O NaOH, Ba(OH), L 3 €N 2 e NaCl, K,S0,
+ KWncnopoaga- KUCnble
_ HepacTeopvMbI& | cogepX¥auve
o6pasviome Fe(OH)p, Mn(OH), ||| TWAPOKCUALI < —| HNO,, H,S0, NaHS, Ca(HCOg),

OCHOBHBbIe
Ca(OH)CI, (CuOH),CO4

OCHOBHbIE
Naz0, Ca0, FeD
KWCNOTHbIE
S0,, N;Og, P04

aMmdoTepHbIe
Al,05, MNO,, ZNO

OBOWHLIE
KNaCO,, KAISO,),

CMellaHHble
Ca(ocicl, CuBrcCl

KOMMMNeKCcHble
Na[AI(OH),], K;[Fe(CN)g]

9. OBYYEHHUE CTYAEHTOB-UHBAJINJIOB U CTYJAEHTOB C OT'PAHUYEHHbBIMH
BO3MOXHOCTSAMMU 310POBbA

[Topsiiox 00y4yeHNsI HHBAJUAOB U CTYJIEHTOB C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU OTPEJIENIEH
«[Tonoxxennem KyOI'Y 00 oOyueHMM CTYAEHTOB-MHBAJIMIOB M CTYAEHTOB C OrPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbSI».

Jlist U1 ¢ OrpaHUYEeHHBIMU BO3MOYKHOCTSIMH 3/10pOBBS IIPEyCMOTPEHBI 00pa3oBaTeIbHbIE
TEXHOJIOTHH, YUUTHIBAIOIINE OCOOEHHOCTU U COCTOSIHUE 3/10POBbS TaKUX JIULI.
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PEUEH3US
Ha pabouyio nporpammy y4ebHoil AHCHHOAHHBI «XHMH
cnennaabHoOCTh 38.02.01 Dxonomuka u Gyxranrepekuii yuer (mo orpacasm)

Ilporpamma yueGHolM amcuumimuml «Xumus» paspaGoTaHa ans  CTY/CHTOB
cneunanbHOCTH 38.02.01 Dxonomuka u Gyxranrepckuii yuer (1o oTpacisM) B KauecTse
NPHMEPHOHN NMPOrpaMMB! JUIA peaiH3alii OCHOBHOM Npod)eccHoHaNBHON 00pa3oBaTenbHOM
nporpammel CT1O Ha 6ase ocHoBHOr0 061mero o6pazoBanus ¢ NOTyYeHHEM cpeHero obuero
obpasosanus (nporokon Ne 3 ot 21 mons 2015 r. Peructpaunonnsii HoMep penensuu 385
oT 23 mions 2015 r. ®TAY «DUPO»).

ITporpamma «XuMHS» CONEPHKUT ClIEAYIONME IEMEHTHI: THTYIBHBIH JIMCT, NacnopT
(Ykasana oGnacTb MpPHMEHEHHS MPOrPAMMBI, MECTO JIMCIHIUTHHEL B CTPYKTYPE OCHOBHOH
00pa3oBaTebHON MporpaMMel, ueiM M 3agaud, o6beM y4eOHOH AMCLMIUIMHBI M BHIBI
y4eOHO#H paGoTel); TemaTHdecKui NiaH W conepkaHue y4eOHOM AHCUMILTHHBL, YCIOBHA
peain3alil  nporpaMMEel (TpeGoBaHHA K MHHHMAJIBHOMY MAaTepHAIBHO-TEXHHYCCKOMY
00ecneyeHnIo, nepeyeHb pPEKOMEHAYyeMBIX yueOHbIX H3nanuii, MHTEpHET-pecypcos,
NOTOJIHMTE/IBHONH JIHTEPaTyphi); KOHTPOJb M OLEHKA pe3yJbTaTOB OCBOCHHA Yy4eGHOM
JHCIMIUIHHBL,

IIporpamma paccunTana Ha 46 4acos, U3 KoTopsix 50% y4eGHOro BpeMeHH OTBOAHTCH
Ha TeopeTnyeckoe obyuenne u 50 % Ha npakTHYECKHE 3aHATHA, CILIAHKPOBAHBI TEMATHKA,
BHABI H POPMEI B KAXKAOM pasjele.

[Tynkr «Ilepeyens HeoGxoauMOro nporpaMMHOro obecreueHus» 3anoiiHeH, B CIIHCKe
OCHOBHOW JIHTEpaTyphl OTCYTCTBYIOT H3JaHHA, BhINyIIeHHbIe Oosee 5 Jner Hasaj.
Onpenenenn TpeGopanus K MarepuanbHoMy obecnedennio mnporpaMmel. B paspene
«OueHOYHbIE CPEACTBA [UIA KOHTPOAA YCNEBaeMOCTH» pa3paloTaHa CHCTEMa KOHTPO/Is
OBJIAJICHUAMM 3HAHHAMH H YMEHHAMM [0 KAXKJ0MY pasaeiny nporpaMmsl. TemaTuka u popMsl
KOHTPOJISA COOTBETCTBYIOT LIENAM H 3a/1a4aM y4eOHOH JAMCIMILIHHEL.

Yerko chopMyIHpPOBAHHAS 1IE/b NMPOIPAMMBI M CTPYKTYpPa HAXOMATCA B JOIHYECKOM
coorBercTBMM. B nporpamme 2 pa3zena, 21 Tema.

Coaepxanue NporpaMMel HANPAB/ICHO Ha JIOCTHIKEHHE Pe3YJILTATOB, ONPEAC/IAEMBIX
OIr'OC. ConepKaHHe OTPAKAET MOCACA0BATENBHOCTE POPMHPOBAHMA 3HAHHI, YKa3aHHEIX B
®I'OC. B nonHoii Mepe oTpakeHsl BHEI paboT, Hanpas/ieHHbIe Ha IPHOGPETEHHE YMEHMI.

[MporpamMma MOXET ObITH PEKOMEHA0OBaHA [UIA MCNONB30BaHKA B 00pa3oBaTeibHOM
npouecce UHCITO ®I'BOY BO «Ky6I'Y».

Peuensent
Ionko T.I'. npodeccop, nokrop
XHMHYECKHX Hayk, npodeccop kadeapsl

f/’?fm/‘/- aHanuTHYecKoH xumun «KyoI'yY
L




PEIIEH3UA
Ha paGouyIo IPOrpamMMy o JUCHHMIIMHE «XHMHUD)
cenuansHocTh 38.02.01 DxoHOMEKA H GyXrajaTepcKuii yuer (110 0Tpacisam)

PaGouyast IporpaMMa I10 TUCIUIUIHHE «XuMHs» JUIs cTyneHToB dakynsrera MHCIIO
®I'BOY BO «Ky6['Y» cocTapieHa B COOTBEICTBHH C IpuMepHOH mporpammoit ®HPO,
pekomennoBanHoe ~ DelepalbHEIM  TOCYJapCTBEHHEIM — aBTOHOMHBIM  yUPCKACHHEM
«®DeepaTbHOTO HHCTUTYTa pasBuTHA o6pasoBanusy (OI'AY «®UPO») Ha 6a3e OCHOBHOI'O
obmero o0pa3soBaHMS C MOJNY4YEHHEM CPeTHEro OoOmero o6pa3oBaHMA. [IporpamMma
COCTaBJIEHA B IIOJIHOM COOTBETICTBHMHU C TPeOOBAaHUAMHU y4eOHOIO IITaHa IO CIENUAIbHOCTH
38.02.01 DKOHOMHKA U OyXraJTepcKHii ydet (10 0TPaC/IAM).

Pa6ouas mporpamMma MPEAIoNaraeT paclpe/ieiieHie TeM U U3yYeHHe MaTepuaa 1o
pasgenaM. I'paMOTHO CTPYKTYpHMPOBAHA, W OXBATHIBAET BCC AKTYalbHBIC HATIPABICHUA IO
IUCIUIUIAHE Ha CETOAHAIIHUMI ICHb.

Bce pasmensl pabodeil IporpaMMbl B IOTHOM MEpPE OTBEYAOT TpeboBaHUAM K
pe3yibTaTaM OCBOEGHMS y4eOHO! JUCIIUIUIMHEL B COOTBETCTBHUU C IIPUMEPHOM NPOrpaMMOoi
®UPO, pexomenmoBanHoe DeepalbHEIM IOCY1apCTBEHHBIM aBTOHOMHEIM yUPEKICHICM
«DeepanbHOro MHCTHTYTa pasBUTHA oOpaszoBanusd (PI'AY «D®UPOy»). Kaxnsiii pa3aen
IIPOrpaMMBI PaCKPHIBAET PACCMAaTPUBAEMBIE BOIPOCHL B JIOTHYECKOH MOCIEN0BATEILHOCTH,
OIIpeIENSIEMOM 3aKOHOMEPHOCTAMY O0YYEHHS CTYICHTOB.

Tl 3aKpeIUIeHHs TeOPETHIECKIX 3HAHUH, HOPMUpPOBaHUs TpeOyeMBIX KOMIICTCHIUH,
yMeHU# ¥ HABEIKOB CTYIEHTOB IIPElyCMAaTPUBAIOTCS KaK JIEKIMOHHBIE, TaK 1 MPAKTHICCKHC
3aHaTHs. KONMUECTBO AayIUTOPHEIX 3aHSATHA ¥ BHEAYIUTOPHOH pabOTHI CTYJICHTOB
COOTBETCTBYET TPEeOOBAHUAM y4e€OHOrO IIaHA.

KOHTpOJIb U OIIEHKA Pe3y/IbTaTOB OCBOEHUS YUeOHOM MUCIUIIMHEI OCYIIECTBIAIOTCS
B CTPOrOM COOTBETCTBHY C TPEOOBAHMAMHU yIEOHOTO IUIaHA 10 MUCIUIUIIHE. PaspabotaHHbIe
¥l TIpeJUIaraeMeIe B IporpamMMe GOpMEI M METOBL, IIO3BOIIIOT B IIOJTHON MEpPE OCYIICCTBIATE
KOHTPOJIb ¥ OIEHKY pe3yJbTaToB 00ydeHus (cHOpMUPOBAHHEIX KOMIIETEHIIMH, OCBOCHHBIX
HABHIKOB M yMEHMUM, YCBOCHHBIX 3HaHMUI).

I[lepedeHs pPEKOMEHIYEMBIX Y4YeOHBIX M3NaHWH, MHTICPHET-PECYPCOB, OCHOBHOM
JIATEPaTyphl BKIOYAeT aKTyalbHBIE HCTOYHHMKH, K KOTOPHIM y CTYACHTOB MMCCTCA
CBOOOIHBINA TOCTYII.

Jlannas paGouas mporpaMMa MOXKeT OBITh PEKOMEHIOBaHA UL HU3YHCHHA
TcIAUIEEL «Xumussy Ha dakynsrere THCIIO ®T'BOY BO «Ky6I'Y».

Penienzenr JlurBunosa T. H. JloxTop
IIeJarOTHIECKUX HayK, KaHIu1aT
/'fz\fj MEIULIHCKHUX HayK, mpodeccop Kadeapsl
(/ 5 (byHIaMeHTATbHON ¥ KIMHUYECKOU

6uoxumuu ®I'BOY BO Ky6I'MY




