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1. MACIIOPT PABOYEM ITPOI' PAMMBI YYEFHOM JUCHUILINHBI «XUMHUS»

1.1. O6saacTh NpUMeHeHHsI NPOTPAMMBI

Pabouas mporpamma aucrumumasl BJ[.08 Xwumus paspaborana Ha ocHoBe [IpumepnOit
nporpaMMbl  0011€00pa30BaTENbHON yU4eOHONW AUCHUIUIMHBI «XUMUS» Ui MPOo(ecCHOHATBHBIX
o0pa3oBaTeNbHbIX  OpraHu3aluid, pexkomMeHaoBaHHOW  denepanbHBIM  TOCYJAapPCTBEHHBIM
ABTOHOMHBIM yupexacHueM «DenepaabHbIlii HHCTUTYT pa3BuTHs 00pazoBanussy (PI'AY «DUPOy)
B KAauecTBE MPHUMEPHOH MporpamMmbl JUIS pealu3alluid OCHOBHOM  NpodecCHOHATBHON
oOpa3zoBarenbHoil mporpammbl CIIO Ha 06aze ocHOBHOro o01iero o0pa3oBaHUsl C MOJy4YEHUEM
cpenHero obmero obpasoanus (mporokos Ne3 ot 21 wmrons 2015 r.). PerucrpanuoHHbIil HOMEp
peuen3uu 385 ot 23 utoiig 2015 r. PI'AY «DUPO».

1.2. MecTto qucuunimnubl B cTpykrype IHHIICC3:
Y4yeOHasi TUCHUIUIMHA «XUMUS» SBISETCS MPOGUIBHOW NUCHUIUIMHON W3 00s3aTenbHOU
npeaMmeTHoi ooactu «EctectBennbie Haykn» OI'OC cpegnero obmiero oOpa3oBaHus.
HuctunnuHa «XuMHUS» HU3Y4aeTcsi B IUKIE 0OIe00pa3oBaTeNbHBIX TUCHUILIMH IS
CIenUaaIbHOCTH TeXHIUeckoro nmpoduist 21.02.20 [Ipukiannas reoaes3usl.

1.3. Hean n 3a7a4n y4yeOHOM AMCUMILVIMHBI — TPeOOBAHMS K pe3y/bTaTaM OCBOCHUS
AUCIHUIJIMHBI:

Hean 1ucuMIINHBL:

- (hopMupoBaHKE y 00YUAIOIINXCSI YMEHHSI OIICHHBATH 3HAYMMOCTh XUMUYCCKOTO 3HAHUS JIJISI
Ka)XJI0OTO YEJIOBEKa;

- (opmupoBaHue y 00ydYarOMUXCS IEIOCTHOTO MPEACTABICHUS O MUPE M POJU XUMHUU B
CO3JIaHMM COBPEMEHHOI €CTECTBEHHO-HAyYHOH KapTUHBI MHpA; YMEHHUs OOBACHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOIIEH NEUCTBUTEIBHOCTH: IIPUPOJHOMN, COLMAIBHON, KYJIBTYPHOU, TEXHUYECKOU
Cpebl, UCIOJIb3YS ISl ITOTO XUMHUYECKHUE 3HAHNUS,

- pa3BUTHE y 00yYaIOIUXCsd YMEHUN pa3andarh (PakThl U OLIEHKH, CPABHUBATH OI[CHOYHBIE
BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPHUEB C OINPEACICHHOW CHCTEMOU
[EHHOCTEH, GOPMYITHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

- npuoOpeTeHre OO0YYalONIMMHKCS OIbITa Pa3HOOOPAa3HOW NEATENbHOCTH, IMO3HAHUA U
CaMOTIO3HAHUS;, KIIFOUEBBIX HABBIKOB, UMEIOIINX YHHUBEPCATHLHOE 3HAUCHHUE JIJISl PA3IMYHBIX BHUJIOB
JEeSTeNIbHOCTH (HAaBBIKOB pEIIeHHs MpoOsieM, MPUHATHS peIlleHuH, MoKcKa, aHalu3a U 00paboTku
nH(popMaIi, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUM, COTPYIHUYECTBA, 0€3011aCHOTO
oOpallieHus ¢ BeIeCTBaMU B TTOBCETHEBHOM JKU3HH).

3agaun AUCHUNIMHBI:
- 00y4nTh 00YYAIOIIUXCS TEOPETUUECKIUM OCHOBAM 3HAHUHN O COCTaBe, CTPOCHHUH U

CBOMCTBAaxX BEILIECTB, UX MPEBPALIECHUSAX;

- U3YYUTh XUMUUECKUE CUCTEMBI U (DyHaMEHTAJIbHbIE 3aKOHBI XUMUU C MO3UIUN
COBPEMEHHOMN HAYKH;

- chopMUpPOBaTh HABBIKH (DYHIAMEHTAIbHbBIX UCCIEIOBAHUN JJIS1 HU3yUECHUsI CBOWCTB
BEIIIECTB U UX PEAKIIMOHHON CIIOCOOHOCTH;

- YMCTb HUCIIOJIB30BAaTh HpI/IO6peTeHHBIe HAaBBIKU U 3HAHUA JUCIIUIIJINHEBI B
poeCCHOHAIBHON JESTEIHHOCTH.



Pe3yabTarhl 0CBOCHUA Y4eOHOM M CIUTIINHbBI
OcBoeHne coaepkaHus Y4eOHON AUCHUILTUHBI «XUMHs», O00ECHeYnBaeT JIOCTHXKEHUE
00yYaIOIMMUCS CIEAYIOIIUX PE3YIbTATOB!

JIMYHOCTHBIX ® UYYBCTBO TOPJOCTH U YBWKEHUS K HCTOPUM U  JIOCTHKCHHUSIM
OTEYECTBEHHOM XMMHUYECKON HAayKW; XUMHUYECKU IPAMOTHOE [TOBEJICHUE
B NPO(EeCCHOHATBLHON MEATEIBHOCTH W B OBITY MPU OOpalIeHUH C
XMMHUYECKHMH BEIIECTBAMHU, MaTEPUAIIAMH U MIPOLECCAMU;

® TOTOBHOCTbH K IMPOJIOJKEHUIO0 00pa30BaHUs U MOBBILICHUS
KBaJTM(HUKAIMY B U30paHHOHN NPpodhecCHOHAIBHON AEITEIbHOCTH U
00BEKTHBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIIUHN B 3TOM;

® YMEHME HCIOJb30BaTh JOCTUKEHUS COBPEMEHHON XUMHUUECKOW HAyKU U
XUMHYECKUX  TEXHOJOTMA [ TIOBBIIICHUS  COOCTBEHHOTO
MHTEJJICKTYaJIbHOTO  pa3BUTHUA B BbIOpaHHOW mpodecCHOoHaIbHOM
JIeATEIbHOCTH;

MCTAIIPCAMCTHBIX | @ HCIIOJIb30BAHME pPA3JIMYHBIX BHJOB IO3HABaTEILHON JEATECILHOCTH U
OCHOBHBIX HWHTEIJICKTYyallbHBIX oOIepaluii (MOCTAaHOBKH  3a/ayH,
(dhopMyITUpPOBaHUS TUIIOTE3, aHAIM3A U CUHTE3a, CPABHEHUSI, 000011IeHNS,
CHUCTEMaTHU3al1iH, BbISIBJICHUS IPUUMHHO-CIIEACTBEHHBIX CBS3€H, IOUCKA
aHaJoroB, (hOpMyJIUPOBAHUS BBIBOJIOB) JUIsl PEIICHHS MOCTaBICHHOU
3aJa4uM, TPUMEHEHHWE OCHOBHBIX METOJIOB MO3HAaHUS (HAOIIOJCHMS,
HAy4YHOTO OJKCIEPUMEHTA) Ui U3YyYEHUS PA3IUYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOIMMOCTh CTAIKMBATHCS B MPOPECCHOHATBHOM cdepe;

® JCIOJIb30BAaHUE PA3TMYHBIX MCTOYHUKOB JUISI TIOJYUYEHUS XUMUUYECKOU
uH(pOpMallUK, yMEHUE OLIEHUTh €€ JOCTOBEPHOCTb IJSl JOCTH)KCHUS
XOPOIIUX PE3YJIbTaTOB B MpodhecCHOHATbHOU cdepe;

IIPEIMETHBIX e chopMHPOBAHHOCTH MPEJCTABICHUNH O MECT€ XMMHUU B COBPEMEHHOI
HAay4YHOW KapTUHE MHUpA; MOHUMaHWE POJIM XUMHUU B (HOPMHPOBAHUU
Kpyro3opa u (HYHKIIMOHATHLHOW TPaMOTHOCTH YeNOBEKa JUIS pEIICHUS
MPaKTUYECKUX 3a/1ay;

® BJIQJICHUE OCHOBOTOJATAIONIUMU XUMUUECKUMU MOHSATUSIMH, TEOPUIMH,
3aKOHaMU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJIb30BAaHNE XUMHUUECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

® BJIQJICHHE OCHOBHBIMU METOJaMHU HAyYHOTO MMO3HAHMS, HCTIOIB3YEMbIMU
B XMMHUHU: HAONIOJACHHUEM, OMUCAHHEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;
yMeHue o0pabaThiBaTh, OOBSICHATD PE3YJIbTAThl TPOBEICHHBIX OMBITOB U
JIeNaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH TMPUMEHSTH METOIBI
MO3HAHUSI TIPU PEIICHUH NMPAKTHYECKUX 3a/1a4;

e chOpPMHUPOBAHHOCTh YMEHHs JaBaTh KOJMYECTBEHHBIC OIEHKH U
MPOU3BOUTH PACUETHI 0 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM;

e BIAJCHHE MpaBWIaMU TEXHUKH OE30MaCHOCTH TPHU HCIOIB30BAHUU
XUMHUYECKHUX BEIECTB;

e chOpPMHPOBAHHOCTh COOCTBEHHOM TIO3WIIMM TIO OTHOUIEHUIO K
XUMUYECKOW WH(OPMAIMH, TIOJTy9aeMOW U3 pa3HBIX HCTOYHUKOB.

1.4. IlepeyeHb NJIAaHUPYEeMbIX pPe3yJbTATOB O00y4YeHHMsI IO JUCHUIUINHE (MepevYeHb
(opMupyeMBbIX KOMIIETEHIIUI)

He npenycMoTpeHsL.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOi padoThI

Bun yuebnoit pabotbl Bcero yacos 1 CeMeCTpZI
Y4yeOHasi Harpy3ka (Bcero) 46 46
AyIHTOpPHBbIE 3aHATHS (BCEro) 46 46

B ToMm umcne:

3aHSTHS JIEKIMOHHOI'O THUIIA 22 22
IIPAKTUYECKUE 3aHITUsI (IPAKTUKYMBI) 24 24
ITpomexxyTounas arrectanus (3K3aMeH/3auet/aud3ader) nudd.3ager
OO01mast Tpy10eMKOCTh 46 46

2.2. CTpyKTYypa IMCHUILIUHBI:

KoaunuecTBoO AYAUTOPHBIX YaC0B

HaunmenoBanue Pa3ae/ioB U TEM Beero TeopeTuqec]c HpaKaneCK
oe o0yueHHe | We 3aHATHS

Pa3znen 1. O01masi U HeopraHuyeckasi XuMHs 22 10 12
Beengenne Tema 1.1. Xumus — Hayka 0 BelIeCTBax 2 1 1
Tema 1.2. Ctpoenue aroma. [lepuonnyeckuii 3akoH u
[lepuoanueckas cucteMa XUMUYECKUX IEMEHTOB /. 2 1 1
N. MenneneeBa
Tema 1.3. CtpoeHue BeniecTa 2 1 1
Tema 1.4. Xummnueckue peakuuu 2 1 1
Tema 1.5. JIucnepcHbie cuctembl. PacTBOpbI 2 1 1
Tema 1.6. OkucANTENBHO-BOCCTAHOBUTEIbHBIE ) 1 1
peakiuu. DNeKTPOXUMUYECKUE MPOIIECChI
Tema 1.7. Knaccuduxanus Bemects. [IpocTsie ) 1 5
BELIECTBA.
Tema 1.8. OcHOBHBIE KJ1acChl HEOPTaHUYECKUX U 4 1 3
OpPraHMYECKUX COECAVMHEHUN
Tema 1.9. Xumus s1eMeHTOB 4 2 2
Pa3nes 2. Oprannveckasi XMMHA 24 12 12
Tema 2.1 [Ipenmer oprannueckoit xumuu. Teopus > 1 1
CTPOEHUS] OPTraHUYECKUX COEIMHEHUN
Tewma 2.2 [IpenenbHble YTIAEBOAOPOIbI 2 1 1
Tewma 2.3. DTuI€HOBbIE U JUEHOBBIE YIIIEBOAOPO/IbI 2 1 1
Tema 2.4. AnieTHIIEHOBBIE YTIIEBOJOPOIBI 2 1 1
Tewma 2.5. ApoMaTtuueckue yriieBo10pOIbI 2 1 1
Tema 2.6. IIpupoiHbIE HCTOUHUKH YIIIEBOJIOPOIOB 2 1 1
Tema 2.7. 'uApOKCUIIBHBIE COCTMHEHHUS 2 1 1
Tema 2.8. Anberupl U KETOHBI 2 1 1
Tewma 2.9. KapOoHOBBIE KUCIOTHI U UX MPOU3BOJIHBIE 2 1 1
Tema 2.10. YrneBosl 2 1 1
Tema 2.11. AMUHBI, aMUHOKHCIIOTBI, OCITKH 2 1 1
Tema 2.12. A3oTconeprkalue reTepouuKInIecKre 2 1 1
coenuHeHus. HykienHOBbIE KUCIOTHI
Bcero mo qucuuninze 46 22 24




2.3. TeMaTn4yecKMii IJIAH U COJAepPKAHNE YUEOHOH TUCUUIIMHBI « X UMM

HaumenoBanue Conep:kanue y4yeOHOro MaTepuasa, IpakKTU4ecKue 3aHATHS,
O0bem yacoB YpoBeHb ycBoeHust
pa3/iesioB U TeM caMoCTosiTeIbHAs padoTa o0yuyaouerocs
1 2 3 4
Pa3nes 1. O01masi 1 Heoprannyeckasi XMuMHs
Jlekuun
Hayunsle meTonbl IO3HAHMS BEIIECTB M XUMHYECKHMX sBiIeHUM. Poib
JKCIIEPUMEHTa M TEOPUM B XUMHUHU. 3HAUYEHUE XHMHMHM IIpU OCBOCHHUH
Brenenne Tema 1.1. | mpodeccuii CI1O u cnennansrocteit CITO ectecTBeHHO-HAYYHOTO MPOGUIIS 1 1
XuMusi — HayKa 0 | IpoeCCHOHATILHOIO 00pa30BaHMSL.
BELIECTBAX Jlekuuu
OcHOBHbIE NOHATUS XUMHUHU. 3aKOHBI XuMuu. M3mepenue Beniecrsa.
IIpakTnyeckue (1abopaTopHbIe) 3aHATHS 1 )
Pemenue 3a1a4 1 ynpaxHEHUH 110 TEME.
Tema 1.2. Ctpoenne | Jlekuun
aToMma. AToM — cnoxHas yactuna. CocraB aTOMHOTO sijpa. DJIEKTpOHHAast 000JI0UKa
ITepuoanueckuit aToMmoB. llepronnuecknii 3aK0OH B CBETE COBPEMEHHOW TEOPUU O CTPOCHUH 1 1
3aKOH U aToMa. [lepuoa4YHOCTh B MN3BMEHEHNHU CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX
Ilepuoanueckas COEJTMHEHMI.
cucremMa IIpakTnyeckue (1a00paToOpHbIE) 3AHATHS
XUMHUYECKUX DNEKTPOHHBIE CXEMBbI CTPOEHHS ATOMOB. DJIEKTPOHHbIE KOHPUTypaIiuu 1 )
anementoB /l. U. aTOMOB. DJIEKTpOHHO-Tpadudeckas popmynina aToMa. XapakTepuCcTUKa
Menpeneesa XMMHUYECKOT'0 3JIEMEHTA 0 ero nojoxxeHuto B [lepuoanueckoit cucreme.
Jlexnun
[TonsaTne o xumudeckoil cBA3u. KoBaneHTHas xumuueckas cBs3b. MoHHas 1 1
XUMHUYECKas CBs3b. Meraunueckas XUMHMUYecKas CBs3b. BonxopoaHas
Tema 1.3. Ctpoenue | xummuueckas cBsi3b. KommiekcooOpa3oBaHue.
BEILIECTBA IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS
Cxembl 00pa30oBaHUs BEIIECTB C Pa3IMYHBIM THUIIOM CBs3H. OmpeneneHue 1 )

BAJICHTHOCTH M CTENIEHU OKUCJIEHHUSI aTOMOB BeliecTB. O3HaKOMIIEHHUE CO
CBOMCTBAaMHU JIUCIIEPCHBIX CUCTEM. PellieHue 3a1ad v ynpaxxHeHU 110 TEME.




Jlekuuu
Kiaccudukanuss XuMHYECKHX pEaKIMii B OPraHUYECKON M HEOPraHUYECKOM

XUMHHU. BeposTHOCTP NpOTEKaHUs XUMHUYECKUX peakuuil. CkopocTb
Tema 1.4. XMMHMYECKHUX PEaKIMi. XMMUYECKOE PABHOBECHE.
XuMuyeckue IIpakTnyeckue (1a6opaTopHbIE) 3AHATHS
peakuuu CocraBieHue TEPMOXMMHYECKUX YpaBHEHWH peakuuii. Beraucienue
CKOpOCTH peakiuid. @akTopbl, BIMSIOIMIME HA CKOPOCTh XHUMHUYECKOU
peakuuu. CMenienne xumudeckoro pasHoBecus. lIpunnun Jle Ilaresnse.
Pemrenune 3ama4 u ynpaxHeHHH 110 TEME.
Jlexnun
Ilonsatne o ngucnepcHelx cuctemax. Ilonstme o pacrBopax. Teopus
IEKTPOIUTUYECKOH fucconuanuu. ['uaponmus kak 0OMEHHBIH Ipolecc.
Tema 1.5. IIpakTnyeckue (1abopaTopHbIe) 3aHATHS
HucnepcHsie PactBopbl. PacTBopumocTs BemiecTB B Boge. CriocoObl BBIPaXKEHHs COCTaBa

CUCTCMEI. PaCTBOpBI

pactBopoB.  [IpuroTtoBieHue  pacTBopa  3aJaHHOM  KOHLEHTpALUU.
OnexTponutuueckas auccoruanus. CuibHble W clladble JIEeKTPOIUTHL.
Bonopoansriit nokasarens. Onpenenenne ph pactBopa anektponuta. Pemenue
3a/1a4 ¥ YIpaXHEHUH 10 TEME.

Jlekuuu

OKIE;I;?T;%HO_ OKUCINTENBHO-BOCCTAHOBUTEINIBHBIE peakuuu. Knaccudukarus
OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX peakinil. XMMUYEeCKHE HCTOYHUKH TOKA.
BOCCT;E;;E;;?BHHC DJEeKTPOJIN3 PACIUIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.
DICKTPOXMMHTCCKHIE IIpakTuyeckue (naﬁopaTvopm)Ie) 3aHATHS }
- CocraBieHue ypaBHEHHH OKHCIUTENIbHO-BOCCTAHOBHTENBHEIX  PEAKLIH.
Pemrenue 3a1a4 1 ynpaxHeHHH 110 TEMe.
Jlekuuu
Tema 1.7, Krnaccudukanus Heopranndeckux Beuiects. Merasmibl. Koppo3us meTanios.
Knacenduxars O6u1re cnocoObl mosyyeHust MeTayuioB. Hemerasisbl.
semects, [pocThie IIpakTuyeckue (naﬁopaTvopm)Ie) 3aHATHS
IN——— CocraBinenue ypaBHeHUH peakimii 1o cxeme. CocTaBieHHE CXeM

AJIEKTPOJIM3a pacCIUIaBOB M PACTBOPOB BEIIECTB. PemeHne 3amad u

YIPA)KHEHUM 110 TEME.

Jlexknuu




Tema 1.8. OcHOBHEIE
KJIaCCHI
HEOPraHUYECKHUX U
OpraHUYECKUX
COCTMHEHUN

Bonoponnsie coenrnenust HemetamwioB. OKCHIBI M aHTUAPUIBI KApOOHOBBIX
kucnor. Kucnorel opranuueckue U Heopranudeckue. OCHOBaHHSA
OpraHuYecKue ¢ HeopraHumdeckue. AM(QOTEepHbIE OpraHHMYecKHe U
Heopranuudeckue coequHenus. Conu. I'eHeTndeckas CBA3b MEXKIY KIaCCAMHU
OpPraHMYECKUX U HEOPraHUYECKUX COEANHEHUH.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA

HcnpiTanne pacTBOPOB KUCIOT HHAUKATOPAMU. X UMUYECKHE PEAKIIMH MEXKTY
HEOPraHUYeCKUMH BellecTBaMu. [ uaposn3 cosel pa3anyHoro TUIA.
Pewrenne 3a1a4 u ynpaxHeHHH 110 TEME.

Tema 1.9. Xumus
JJIEMEHTOB

Jlexnun

s-Onementsl. Bogopoa. Dnements! [A-rpynnsl. OnemenTs! [IA-rpynmnsl. p-
OneMeHThl. AnoMuHUNA. Yriepoa U KpeMmHHil. ['anoreHsl. XanbKOTEHBI.
OnemenTsl VA-rpymnisl. IneMeHTsl [VA-rpynnbl. d-DneMeHTHI.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA
N3ydeHnue cBOMCTB MPOCTHIX BELIECTB U COEAUHEHUH S-, P- U d-3JIEMEHTOB.
Pemenue 3a1a4 v ynpaxHEHUH 110 TEME.

Pa3nen 2. Oprannyeckasi XuMusi

Tewma 2.1 IIpenmer

Jlexnun
[Ipeamer opranndeckoit Xumuu. Teopusi CTpOEHUST OPraHUYECKHUX

OpraHNu4eCcKou o
. Teonus coeaunenuit A. M. byrieposa. Kinaccudukaius oprannueckux
or (')6an coeMHEHHN . Tl XUMUYECKUX CBA3EH B OPraHUYECKUX COCAUHEHUSIX U
p COco0BI UX Pa3phIBA.
OpraHUYEeCKUX
. IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
COETMHEHU N -
Pelrenue 3a1a4 u ynpaxHeHUH 110 TEME.
Jlexnun
I'omonornuecknii psg ankaHoB. XMMUYECKHAE CBOMCTBA aJIKAHOB.
Tema 2.2 ITpumeHeHHe U criocoObl MoTyueHHs! aaKkaHoB. [IMKII0aTKaHBlI.
IIpenenbubie IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
YII€BOIOPOABI CocraBieHne MOJIEKYISIPHBIX U CTPYKTYPHBIX (JOPMYJI YTII€BOAOPO/IOB.

CocraBieHre ypaBHEHUHM peakiuii o cxeme. Pelienue 3a1ad v ynpaxxHeHHil
10 TEME.
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Jlekuuu
l'omosiornueckuii  psAx  ankeHOB. XMMHUYECKHME CBOMCTBA  QJIKEHOB.
[IpumeHeHne W CHOCOOBI TMONYYCHHS AaKCHOB. AnkamueHbl. OCHOBHBIC

Tema 2.3. MOHATHUS XUMUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH (Ha puMepe NPOLyKTOB
ITUICHOBIC H IIOJINMEPU3ALIMH AJIKEHOB, AJIKAJUEHOB U UX TraJIOr€HIIPOU3BOIHBIX ).
wﬁ:;:;:;im IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA

CocraBieHne MOJIEKYISPHBIX U CTPYKTYPHBIX ()OPMYJI yTIIEBOJAOPOIOB.
CocraBiieHne ypaBHEHUH peaklui 1o cxeme. Pemenue 3axa4 v ynpaxHeHUl
10 TEME.
Jlexnun
I'omonornyeckuii psf ankuHOB. XHMMHUYECKHE CBOWCTBA W IPUMEHEHHUE
Tema 2.4. anKuHOB. Ilony4yeHue aJIKuHOB.
AneTuieHoBble IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS
YII€BOIOPOBI CocraBieHne MOJIEKYISPHBIX U CTPYKTYPHBIX (JOPMYJI YTIIEBOAOPOIOB.
CocraBieHne ypaBHEHUH peakluii o cxeme. Pemenue 3a1a4 v ynpaxHeHU
10 TEME.
Jlexknun
I'omonoruyeckuii psa apeHOB. XMMHUYECKHE CBOMCTBA apeHOB. [IpuMmenenue
Tema 2.5. U ITOJIy4EHHUE apEHOB.
Apomaruyeckue IIpakTnyeckue (1a00paTOpHbIE) 3AHATHS
YTIIEBOJOPOBI CocraBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJ YIJIEBOJOPOIOB.
CocraBiieHne ypaBHEHUN peakluii o cxeme. Pemenue 3ax1a4 v ynpakHeHUN
10 TEME.
Jlekuuu
Tewma 2.6. Heds. [Tpupoauslit u nonyTHbld HeQTsIHOH ra3el. KaMeHHBIH yrois.
Ipupoanbie IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
HCTOYHUKH Onpenenenre HaTW4Msl HENpPEIENbHBIX YIJIEBOJOPOJIOB B OEH3MHE U
YHJICBOAOPOAOB KepocuHe. PacTBOpUMOCTh  pa3nUYHBIX  He(dTenpoayKToB  (OeH3UHAa,
KEpOCHHA, U3EJIBbHOI0 TOILINBA, Ba3eJIMHA, TapaduHa) Ipyr B IpyTeE.
Tema 2.7. Jlexknun
I'mppoxcuibHbIe Crpoenue u KIacCupUKaUi CIUPTOB. XUMHUYECKHE CBOMCTBA M CIIOCOOBI
COCIMHEHUS IIOJIy4EHUs] COUPTOB. MHOroaTOMHBIE CIUPTHL. DEHOII.
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IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS

CocTraBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (OpMYIT
KHCJIOPOJICO/IEPKALLMX OpraHu4ecKuX coequHeHnil. CocraBieHne
ypaBHEHUH peakiui o cxeme. Penienue 3a1ad v ynpaxxHeHU 110 TEME.

Jlekuuu
["'omonoruyueckue psiapl allbICTHI0B U KETOHOB. XUMHYECKHE CBOMCTBA
QJIBJICTHJIOB M KETOHOB. [[puMeHeHNe 1 MoTydeHrne KapOOHUITbHBIX

Tema 2.8. N
AT I LIBL 1 COCIUHCHUH.
CCTOHDL IIpakTHyeckne (1a00paTOpHbIE) 3aAHATUSA
CocTtaBiieHre MOJIEKYJISPHBIX U CTPYKTYPHBIX (GOpMYIT
KHUCJIOPOJICOACPIKAIINX OpraHnueckux coeauHenuit. CocTtaBieHue
ypaBHEHUH peakiui 1o cxeme. Pelienue 3a1ad v ynpaxxHeHH 110 TeMe.
Jlexknum
I"'omonornyueckuii ps1 mpeeabHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.
Tema 2.9. XUMUYECKHE CBOMCTBA U CIIOCOOBI MOJIYy4EHUs KAPOOHOBBIX KHUCIIOT.
KapGonossie OTtaenpHBIC MTpeICTaBUTENN U X 3HaueHUe. CroxkHble 3¢upsl. XKupsbl.
KHCIIOTHI U UX IpakTuyeckue (1a6opaTOpHbIE) 3aAHATHUSA
MPOU3BOIHBIE CocTtaBiieHre MOJIEKYISAPHBIX U CTPYKTYPHBIX POpMYTT
KHUCJIOPOJICOACPIKAIINX OpraHnuecKux coequHeHuit. CocTaBieHHe
YpPaBHEHUH peakIMi 1o cxeMme. Pellienue 3a1au v ynpaxHeHHU 110 TEME.
Jlexknum
Tema 2.10. [TonsiTue 06 yraeBonax. Monocaxapusl. Jlucaxapuasl. [lomucaxapuasl.
VIIeBosIEI IIpakTH4eckue (naﬁopaToprlve) 3aHATHA
Xumuueckue u Gu3ndeckue CBOMCTBA TIIOKO3bI U kpaxmana. CrocoOsl ux
MOJTYYEHMUSI.
Jlexkuuu

Tema 2.11. AMuHEI,
aMUHOKUCIIOTEIL,
Oenku

Knaccudukanms u nsomepusi aMuHOB. XMMHUYECKHE CBONCTBA aMUHOB.
[IpuMeHeHue U ony4yeHue aMuHOB. AMUHOKHCIIOTHL. benku.

IIpakTuyeckne (iabopaTopHbie) 3aHATHUS

CocraBiieHHe MOJEKYISPHBIX U CTPYKTYPHBIX (DOPMYNT a30TCOAEPIKAIINX
OpraHnyvecKkux coequHeHnil. CocTaBieHUE YPAaBHEHHI peaKkiHil 0 CXEME.
Pewrenue 3a1a4 u ynpaxHeHUH 110 TEME.

Jleknuu
HykiienHOBBIE KUCIIOTBI.
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Tema 2.12.
A3zotcoaepxamue | [IpakTudeckue (JiabopaTtopHbie) 3aHATHUSA
rereporkianyeckie | CocTaBieHHE MOJEKYISPHBIX U CTPYKTYPHBIX (OPMYN a30TCOIEpIKAIIUX

. N N 1 2
COCIMHEHMUS. OpraHUYecKux coeuHeHn. CoCTaBlIeHHE YPABHEHUIN PEaKLUU 10 CXEME.
Hykneunnossie Pemenue 3axa4d 1 ynpaxxHeHU 110 TEME.
KHUCJIOTBI

ﬂﬂ}l Xxapakmepucmuku ypOo6Hsa 0C60€EHUA y'{€6H020 mamepuana uCnoib3yromcs Cﬂedyfou;ue 0003HaAYEeHU.

1. — o3Haxkomumenvuwpill (Y3HABAHUE PaHee UZYUEHHBIX 00BEKMO8, CEOUCME); 2. — PenpoOYKMUGHDIL (8bINOJIHEHUE 0esTMeNbHOCIU N0 00PaA3Yyy, UHCIPYKYUU UIU OO PYKOBOOCMEOM)
3. — npodyxmuenbll (NIAHUPOBAHUE U CAMOCMOSIMENbHOE 8bINOIHEHUE OEAMENbHOCIU, pelleHie NPOOTIEMHbIX 3a0at)
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2.4. Conep:xanue pa3iesioB TUCUUIIMHBI

2.4.1. 3aHATHA JeKIHOHHOI0 THIIA

Ne ®opma
HaunmenoBanue
Coneprxanue paszaena TEKYLIETro
pa3aesioB U TeEM
KOHTPOJISI
| 2 3 4
2 cemecmp
Hayunslie MeTOAbI TO3HAHMS BEIIECTB U XUMHUECKUX v
SIBJICHUH. POJIb SKCIIEpUMEHTA U TEOPUH B XUMHUH.

Brenenne 3HadeHne XUuMUHU Npu ocBoeHnu npodeccuii CI10 u
cneuuanbHoctelt CI1O ecTecTBeHHO-HAYYHOTO MPOQHIIS
poeCCHOHATHHOTO 00pPa30BaHUS.

Paznen 1. OOuiast 1 HeOpraHuyecKasi XuMHsI

1 Tema 1.1. Xumug | CoctaB BeliecTBa. XUMHUYECKHUE SJIEMEHTHL. 3aKOH vV, T
— Hayka o IIOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKyIIpHOTO
BEILIECTBAX Y HEMOJIEKYJISIPHOT'O CTPOEHHMS. 3aKOH ABOTaJpo U €ro

cnencreus. M3smepenue Bemecrsa. Macca aToMOB U
MOJIEKYJI. ATOMHAasi equHuLa Maccbl. OTHOCUTEbHBIE
aTOMHas U MoJieKyJiipHas Macchl. KonnyecTBo BeniecTsa.
Yucno ABoraznpo. MonsipHas macca. 3akoH ABOrajpo U €ro
cieACcTBUsA. MOJIIpHBIN 00bEM BEIIECTB B Ta3000pa3HOM
COCTOSIHMM. ArperatHble COCTOSHMS BeulecTBa. TBepaoe
(kpucTaummueckoe u aMop(dHOE), KHUIKOE U Ta3000pa3HOe
arperaTHble COCTOsIHUS BelecTBa. CMecH BEIIECTB.
Paznnuns Mexay cMecsiMu M XUMUYECKUMUCOEIUHEHUSIMH.
MaccoBast u 00beMHas 10711 KOMIIOHEHTOB CMECH.

2 Tema 1.2. CoBpeMeHHbIE MPEACTABIIEHUS O CTPOEHUH aToMa. vV, T
Crpoenne atoma. | KopmyckyJsspHO-BOJIHOBOH Iyalli3M YacTHL MUKPOMUpA.
[lepuognueckuit | CoctaB aTOMHOTO siipa. HykJIOHBI: IPOTOHBI M HEUTPOHBI.
3aKOH U W30TONBl M HYKIHUBL. DJIEKTPOHHAs 000I04YKa aTOMOB.
[lepuognueckass | [loHsTHE 00 7EKTPOHHON OPOUTAIIN U BJIEKTPOHHOM
cUcTemMa obnake. KBaHTOBBIE UMcCIa: IJIaBHOE, OPOUTAIBHOE
XUMHUYECKHAX (mobouHoE), MarHuTHOE U cnuHoBoe. Pacnipenenenue
aneMeHTOB /. 1. | 2JIeKTpOHOB 110 3HEPTeTUYECKUM YPOBHSAM, IOYPOBHSAM U
Menneneena OopOUTANISIM B COOTBETCTBUU C MPUHIIMIIOM HaUMEHbIIEH

sHepru, npuHuumnom Iaynu u npasunom I'ynna.
DNeKTpOHHbIE KOH(UTYpAIIMIN ATOMOB XUMUYECKHX
2JIEMEHTOB. BaJleHTHBIE BO3MOXKHOCTH aTOMOB XUMUYECKUX
AJIEMEHTOB. DJIEKTPOHHAsI KJIacCU(UKALIMS XUMHUYECKUX
JJIEMEHTOB: S-, p-, d-, f-onemenTsl. [lepuonnyeckas
cucTema M cTpoeHue aroMa. U3ndecKui CMbICIT
MOPAIKOBOTO HOMEpA 3JIEMEHTOB, HOMEPOB I'PYIIIBI U
nepuoja. [lepruoanyueckoe N3MEHEHUE CBOMCTB 3JIEMEHTOB:
paaunyca aTomMa; 3HEpIMH HOHU3ALUY;
ANEKTPOOTpHUIATENbHOCTU. [IpUunHbI U3MEHEeHus
METANINYECKUX U HEMETAJUIMUECKHUX CBOWCTB JIEMEHTOB B
rpynnax u nepuojiax, B TOM Yucie OOJIbIINX U
cBepxOonbimx. 3HaueHue Ilepuoauueckoro 3akoHa 1
[Iepnonnueckoil cHCTEMBbl XUMUYECKUX 3J1eMEHTOB /1. 1.
Menpeneesa s pa3BUTHS HAYKW U IOHUMaHUs
XUMHYECKON KapTHHbBI MUPA.
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Tema 1.3.
Crpoenue
BEILIECTBA

ITonsaTre 0 XUMHYECKOM CBSI3H. THITHI XUMUYSCKUX CBS3CH:
KOBAJICHTHAsl, MOHHAs, METAJITNYECKasA U BOJIOPOIHASL.
KoBasienTHast xumMuueckas cBsi3b. J[Ba MexaHu3ma
00pa3zoBaHMs 3TOU CBSI3U: OOMEHHBIA U JOHOPHO-
akuenTtopHslii. KoBaneHTHas noJsipHas U HENOJIsIpHas
cBs3u. MonHas xumudeckas cBsa3b. KpaitHuii ciy4dait
KOBAJICHTHOH MOJIIPHOH CBsI3U. MeXxaHu3M 00pa3oBaHUs
WOHHOM CBsI3U. IOHHBIE KPUCTAIUNIMYECKHE PELIECTKU U
CBOICTBA BEILIECTB C TAKUMH KPUCTAJIIIAMU.
MeTtannndeckas XuMu4eckas cBg3b. OCcoObIN THIT
XMMHYECKOM CBSI3H, CYLIECTBYIOLIMIA B METAJIaX U
craBax. CBOMCTBA METAJIIMYECKOM CBA3U. Bomopoanas
XUMHYECKast CBI3b. MexaHu3M 00pa30BaHUs TAKOW CBS3H.
Ee xnaccuduxanus: MeXMOIEKYISIpHAS |
BHYTPUMOJIEKYJISIpHAS. BOJIOPOIHBIE CBSI3U. DU3HUECKUE
CBOICTBA BEILIECTB C BOJIOPOIHOM CBS3BIO.
Kommiiekcoo6pazoBanue. [loHsiTHE O KOMIUIEKCHBIX
coeauHeHusaX. KoopanHamoHHOE Yucio
KOMIUIeKcooOpa3zoBarensi. BHyTpeHHss u BHeUHss cdepa
KoMIUIEKCOB. HOMEHKaTypa KOMIIJIEKCHBIX COCIMHEHUM.
Hx 3nauenue.

Tema 1.4.
XUMHYECKHUE
peakuuu

Knaccuukanus XuMu4ecKux peakiuii B OpraHuueckon u
HEOPraHW4YeCcKor Xxumuu. IIoHATHE 0O XUMUYECKON peaKIuu.
Peakuuu, naymue 0e3 n3MeHeHHs KaueCTBEHHOTO COCTaBa
BEILIECTB U C U3MEHEHUEM COCTaBa. BEpOSITHOCTH
IIPOTEKAHNS XUMHYECKUX peakunii. BHyTpeHH:s 3Heprus,
sHTaNbIHA. TernnoBoi 3h(HeKT XUMUIECKUX PEaKIIHA.
Tepmoxumuueckue ypaBHeHus. CTaHnapTHAs! SHTAJIBIINS
peakuii u o6pazoBanus Bemects. 3akoH ['. U. 'ecca u ero
cnencTBus. JHTponus. CKOPOCTb XUMUYECKUX PEAKIIHI.
[TonsTue o ckopoctu peakiuii. CKOpoCTb TOMO- U
reTepOreHHON peakuuu. JHeprus akTuBauu. GakTopsl,
BIIMAIOIINE HA CKOPOCTh XMMHYECKOMN pPEaKIUHu.

v, T

Tema 1.5.
JucnepcHsle
CHUCTEMBI.
PactBops1

Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCMOCTH OT
arperaTHOroO COCTOSIHUSI TUCIIEPCUOHHOM Cpeibl U
JHCTIEpCHOM (ha3bl, a TaKkKe MO pa3Mepy X YacTHIL.
I'pyOoaucniepcHble M TOHKOAMCIIEPCHBIE CUCTEMBI. D (PEKT
Tunnans. Koarynsanus B KOJUIOMIHBIX PaCTBOPAX.
3HaueHue IUCIIEPCHBIX CUCTEM B )KMBOW U HEKHUBOM
IIPUPOJIE U IIPAKTUYECKON KU3HU YesioBeka. [Ionarue o
pactBopax. PU3NKO-XUMHUYECKas IPUPOAA PACTBOPEHUS U
pacTBOpoB. B3anmoaencTBre pacTBOPUTEINS U
PacTBOPEHHOIO BEMIECTBA. PACTBOPHMOCTH BEIIECTB.
CriocoObl BeIpaXKeHUsI KOHIIEHTPALUU pacTBOpoB. Teopust
3IEKTPOJUTUYECKON JUCconMaui. MexaHns3m
JUCCOLMAIIMY BEIIECTB C Pa3INYHBIMU TUIIAMU
XUMHUYECKHX CBsA3eH. OCHOBHBIE ITOJIOKEHUS TEOPUHU
ANEKTPONIUTHYECKON aucconnanuu. CTeneHb
ANEKTPOIIUTUYECKON TUCCOLUAIUH U (PAKTOPHI ee
3aBUCUMOCTH. CHIIBHBIE U CPETHUE DIIEKTPOIIUTHI.
Hucconmarus Boasl. Bogopoansrii mokazatens. Cpena
BOJHBIX PACTBOPOB JJIEKTPOJUTOB. I MIposn3 Kak

P,V, T
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oOMeHHbIH nporece. HeoOpaTumelii ruiponms
OpraHUYECKHUX U HEOPraHUYECKUX COCIUHEHUN U €ro
3HAUEHUE B PAKTUYECKOM IEATEIBHOCTH YEIOBEKA.
OO6patumblii TuAPoIN3 cosield. CTyneHYaThIi THIPOIIU3.
[IpakTHyecKOe NIPUMEHEHHE

Tema 1.6. ITonsatue 06 OKMCIUTEIHHO-BOCCTAHOBUTEIbHBIX v, T
OxucnaurenpbHo- | peakiusax. OKUCIUTENN U BOCCTAHOBUTEIH.
BOCCTaHOBUTENBH | OKHCIUTEIBbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTb.
bI€ pEaKIUU. Knaccudukanus OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIX
DIEeKTpOXUMHUYEC | peakuuil. XUMUYECKHE UCTOYHUKH TOKA. DIIEKTPOIHBIE
KM€ MTPOLIECCHI MOTEHLMAJBL. P/ cTaHIapTHBIX 3JIEKTPOIHBIX
MOTEHIIUAJIOB (JIEKTPOXUMUYECKUH Pl HAPSIKEHUI
MeTaJlJIoB). ['aibBaHNYECKUE 3JIEMEHTBI M IPUHIUIIBI UX
pabotel. CocTaBiieHHE TaTbBAHUYECKUX FJIEMEHTOB.
DNEeKTPOIN3 PacIljIaBOB U BOAHBIX PACTBOPOB
31ekTposuToB. IIpouecchl, npoucxoadiine Ha KaToae u
aHoJie. YpaBHEHUS 3JIEKTPOXUMHUYECKHX ITPOLIECCOB.
[IpakTHuecKoe NPUMEHEHHE 3IEKTPOJIN3a.
Tema 1.7. Knaccudukanus Heopranndeckux BemiecTs. [IpocTeie u vV, T
Knaccupukamus | CIOXKHbIE BeuecTBa. OKCHIbI, THAPOKCUIBI, CONH (X
BEIICCTB. KJ1accupUKalKs, XUMUUYECKHE U PU3NYECKUE CBOWCTBA U
TpocTsie OCHOBHBIE CITOCOOBI onyueHust). Metamnsl. [Tonoxxenue
METAJIJIOB B IEPUOJINYECKON CUCTEME U OCOOEHHOCTHU
BeIHecTBa. cTpoeHus ux aromoB. OOuMe pu3nyeckue 1 XuUMHYECKUe
cBoiicTBa MeTasioB. [IpomblliuieHHbIE U 1a00paTOPHBIE
crocoObl monyyeHus: metauioB. Hemeramnsl. [lonoxxenue
HEMETAJIJIOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTHU
cTpoeHus ux aromoB. O0mnMe puznyeckue 1 XUMHUYECKHe
cBoiicTBa HeMeTaoB. [IpomblnieHHbIE U Ta00paTOPHBIE
crnoco0bl NOTYYEHUs] HEMETAJIJIOB.
Tema 1.8. Bonoponnsie coequnenus HemeTamioB. OKCUIBI U vV, T
OcHoBHbIE aHTUAPUIbI KApOOHOBBIX KUCIOT. KHUCIOTHI OpraHuyeckue
KJIaCChl u Heoprannyeckue. Knaccudukanus opraHndeckux u
HEOPraHMYeCKUX | HEOPraHW4ecKux KuciaoT. OOIine CBOUCTBA KUCIIOT.
u oprannyeckux | OcHOBaHMS OpraHUYEeCKUE U HEOpraHHUUECKHUE.
COEIMHEHUN AmdoTepHble OpraHnYecKre U HEOpraHn4ecKue
coequHeHus1. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX
U HEOPTaHUYECKUX KUCIIOT. ' eHeTnyeckas CBA3b MEXKAY
KJIACCaMH OPraHUYeCKUX U HEOPTaHUYECKUX COETMHEHUH.
Tema 1.9. Xumusa | s-Onementsl. Bogopon. J[BOWCTBEHHOE MOIOKEHHUE v, T

9JICMCHTOB

BOJIOpOJA B IEPHOANYECKOM cucTeMe. M3oTomnsl Bogopoaa.
Pone Bopopona B )xuBOM U HEeXUBOU nipupoze. Bona. Poib
BOJIbI KaK Cpel000pa3yroIero BeIecTBa KIETKH.
Onementsl I, II A-rpynmn. Obmiast XxapakTepucTHKa
iesnouHbIX MetaioB. [lonydenue, pusznyeckue u
XUMHUUYECKHE CBOMCTBA LIEIOYHBIX METAJUIOB. P-OJIEMEHTHI.
XapakTepucTuKa allOMUHUS, YIIepoaa, KpeMHUs,
raJloreHoB, XaJlbKoreHoB. [lonyyenue, ux ¢pusnueckue u
XUMHUYEeCKne cBorcTBa. DineMeHTsl [V , V A-rpynm. O0mias
XapaKTEpUCTHKA 3JIEMEHTOB 3TUX I'PYII HA OCHOBAHUHU UX
nonoxenus B [lepuogunueckoii cucreme anemeHToB /1. 1.
MeHieneeBa 1 cTpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS
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‘ aToMoB d-3JIEMEHTOB

Paznen 2. Opranndeckast Xumust

10

Tema 2.1
[Ipenmer
OpraHn4ecKon
xumun. Teopus
CTPOEHUS
OpraHUYECKUX
COETUHEHUN

[TonsiTHe 06 OpraHN4YEeCKOM BEIIECTBE U OPraHUYECKOi
xumun. Kpatkuii 04epKk UCTOpUHU Pa3BUTHS OPraHUYECKOU
xuMuu. OCHOBHBIE MOJIOKEHUS TEOPUU CTpoeHus A. M.
bytnepoBa. XuMruueckoe CTpOEHUE U CBOMCTBA
oprannueckux BemecTB. [lonarue 00 nuzomepuu. CriocoOsl
0TOOpaKEHHSI CTPOCHUS MOJIEKYJIBI ((POPMYIIBI, MOJEINN).
Krnaccudukanus opraHiuecKux BEIIECTB B 3aBUCUMOCTH OT
CTpOCHHUS YriiepoHoi renu. [lousaTue GyHKIHOHATBHON
rpynibl. [IoHaTHE O TUIIAX ¥ MEXaHU3MaX PEaKIUil B
OPraHu4eCKOr XMMHUH.
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Tema 2.2
IIpenenbubie
YTJIEBOIOPO/IbI

[TonsiTue 06 yriaeBonopoaax. OCOOEHHOCTH CTPOCHUS
IpCACIIbHBIX YIJICBOJOPOA0B. AJKaHBI KaK npeacCTaBUTCIN
MpeeabHBIX YTIEeBOJA0POIOB. XUMUYECKHE CBOMCTBA
aJIkaHOB. Peakuuu: ranoreHupoBaHue, HUTPOBAHHE,
JETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHHUS
AJIKaHOB. erKI/IHF AJIKAHOB, pa3JIMYHBIC BUAbI KPCKUHIA,
MPUMEHEHHE B TPOMBIIIICHHOCTH. [Iuponu3 u KoHBepcus
MeTaHa, u3oMepH3anus alkaHoB. O0JacTH NPUMEHEHUS
ankaHoB. [IpoMblIiieHHbIE CTIOCOOBI MOTYYESHHSI aTKaHOB:
IMOJIYUYCHHEC U3 ITPUPOAHBIX HCTOUYHHUKOB, KPCKHUHT
napauHOB, MOTy4YEeHHUE CHHTETUYECKOT0 OEH3MHAa,
razu(uKanus yris, TiApUPOBAHNE AJIKAHOB.
JIaGopaTopHble crIOCOOBI MOIYYEHHUS ATKAHOB: CUHTE3
Bropua, nekap-6okcunupoBaHue, TuIpoau3 kapouaa
amoMuHus. ['oMonornueckuit psii 1 HOMEHKIIaTypa
[UKJIOATIKAHOB, WX o01as ¢popmyna. [lonydenue u
¢u3nyeckre CBOMCTBA LIUKIIOATKAHOB. XUMUYECKHE
CBOWCTBA IUKJIOATKAHOB. Peaknu nprucoeIMHeHus 1
paluKaIbHOIO 3aMELICHHUS.
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Tema 2.3.
OTHIICHOBEIEC U
IIMEHOBBIE
YII€BOJOPOABI

['omonoruueckuii psan u odmas Gopmysna aaKeHOB.
N3omepust 3STUIIEHOBBIX YTIIEBOAOPOAOB: MEXKKIIacCOBas,
YTJIEPOAHOIO CKEJIETa, MOJIOKEHUS KPaTHOM CBSI3H.
Oco0eHHOCTH HOMEHKIIATYPhI STUICHOBBIX
yriieBoopoaoB. dusnyeckne CBONCTBA AJIKEHOB.
XHUMHUYECKUE CBOWCTBA aJIKEHOB. Peakunu
raJIOTeHUPOBAHUS, THIPOTATIOTEHUPOBAHUS, THIPATAIINH,
runpupoBanus. [Ipasuno MapkoBHuKOBa U 3aiilieBa.
JlaGopaTopHble CIOCOOBI MOTyueHus aakeHoB. [lonsTue u
KJacCUUKALUS JUSHOBBIX YTIEBOIOPOIOB MO B3aUMHOMY
PacMoJIOKEHUIO KpPaTHBIX CBsI3€l B MOJIEKYJIE.
HomMmenkiatypa TMeHOBBIX YIIIEBOJIOPOJOB. XUMUYECKHE
cBoiicTBa ankaaueHoB. [lommmepusanus queHoB. CriocoOb
MOJIy4eHUsl JUEHOBBIX YyriIeBo10poa0B: padoTsl C. B.
JleGenena, 1eruIpupoBaHue aJIKaHOB.
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Tema 2 .4.
AtnieTniieHOBEBIE
YTJIEBOAOPOIBI

I'omonoruueckuii psa u odmas Gopmyia alkKHMHOB.
HomMmeHkiatypa aneTuieHOBBIX YIIIeBOJOpoAoB. M3omepus
MEXKKJIaCCOBast, YIIIEPOIHOIO CKEJIETa, ITOJIOKEHUS
KpaTHOM CBsA3U. XMMUYECKHE CBOKWCTBA U IPUMEHEHHE
ankuHoB. Peakumst Kydeposa. IlpaBuno MapkoBHUKOBa
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MPUMEHUTEBHO K aneTuieHam. [logBuxHOCTh aToMa
BOJIOpoAa (KUCIOTHBIE CBOMCTBA aIKUHOB). OKHCTIEHNE
ankuHoB. Peakuus 3ennnckoro. Ilpumenenue
alleTUJICHOBBIX YIiieBoA0po0B. [lonuBuHMIaneTar.
[Tonyuyenue ankuHoB. [lonydyenue aneTuiieHa MUPOJIU30M
MeTaHa U KapOMJIHBIM METOAOM.
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Tema 2.5.
ApoMatuueckue
YTJ1€BOJIOPO/bI

Benzoun kak npenacraButens apeHoB. PazBurue
npe/icTaBiIeHu o ctpoeHnu 6enzona. CoBpeMeHHbIE
MpeacTaBIeHHUs 00 JIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHuu Oenzona. ['omonoru 6eH3oia, UX HOMEHKJIATypa,
obmias popmyna. Ouznyueckre CBOMCTBA apCHOB.
Xumuyeckue cBorcTBa apeHoB. [Ipumepsl peakiuii
NIEKTPO(UIBHOTO 3aMEIICHNUS: TaJOTeHUPOBAHUS,
IKWINPOBAHUSI, HUTPOBaHUS, CylbpupoBanus. Peakiuu
THJIPUPOBAHUS U IPUCOCTUHEHHUS XJI0pa K OCH30I7y.
Oco0eHHOCTH XMMHUYECKUX CBOWCTB TOMOJIOTOB OEH3071a.
[IpupoaHbIE HCTOYHUKH APOMATUYCCKUX YTIICBOJIO-
POJIOB. ApoMaTu3alus aJKaHOB U IIUKJIOAIKAHOB.
AnkunupoBaHue OeH3071a.
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Tema 2.6.
[Ipupoaubie
UCTOYHUKHU
YIJIEBOJOPOJOB

HaxoxxaeHue B npupose, coctaB U GU3NUECKUe CBONCTBA
Hedu. [IpombinuieHHas nepepaboTka HEPTH.
Pextudukanus HedhTH, OCHOBHBIE (PpaKLIUU €€ pa3/ieieHus,
UX UCHOJb30BaHue. BropuuHas nepepadboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIIBHOTO TOILIMBA.
OxranoBoe uucio. [Ipupoanbiii 1 monyTHbIN HEPTAHON
ra3pl. CpaBHEHUE COCTaBa IIPUPOJIHOIO U MOIYTHOTO ra3os,
HX IPAKTUYECKOE UCTIOIb30BaHue. KaMeHHBbIN yroib.
OcCHOBHBIE HaNPaBJICHNS UCIIOIB30BAHNS KAMEHHOI'O YIJISL.
KokcoBanue kaMeHHOT0 yriis, BOKHEHUIINE MPOTYKTHI
3TOro mpolecca. IKOJIOrMYECKHe acleKThl 100Uy,
nepepaboTKU U UCTIOIb30BaHMUS TOPIOUMX MCKOMAEMBIX.
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Tema 2.7.
I'mapokcusbHbIe
COCTMHCHUS

Krnaccudukanus cnupToB 10 TUITY YTIEBOIOPOIHOTO
paavkana, YuciIy TUAPOKCUIIBHBIX TPYIIT U TUITY aTOMa
yIJIEpOJa, CBA3aHHOIO C TUAPOKCUIILHOM TPYIIIION.
DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIIBHOM Tpynibl. BiusiHue cTpoeHus cnupToB Ha
ux ¢u3ndecKue cBocTBa. 'OMONIOrHYecKuid psijg
MpeEIbHBIX OJJHOATOMHBIX cIUPTOB. M30Mepus u
HOMEHKJIaTypa aJTKaHOJIOB, UX 001mas Gopmyia.
XHUMHUYECKUE CBOKCTBA aJIKaHOJIOB. Peakiinonnas
CIOCOOHOCTH TIPENETBbHBIX OJHOATOMHBIX CITUPTOB.
Peakuuu, noaTBepxKaaroIIMe KUCIOTHBIE CBOWCTBA
cnupToB. Peaknny 3amenieHns THIpOKCUIBHOM TPYIIIBIL.
MexMonekynsapHas Jeruapatanns ClIUpTOB, YCIOBUS
obOpazoBanus TPOCTHIX A3PupoB. CrIOcOOBI MOTYICHUS
cnupToB. ['maponu3 ranoreHankaHoB. [ uaparanus
AJIKEHOB, YCIIOBHS €€ poBeJeHUs. BoccTaHOBIeHUE
KapOOHUJILHBIX COEAMHEHUNH. MHOTOaTOMHBIE CITUPTHI.
N3omepust 1 HOMEHKIAaTypa MpeACTaBUTENEN JBYX- U
TPEXaTOMHBIX CITUPTOB. OCOOEHHOCTH XUMHUUYECKUX
CBOWCTB MHOT'OQTOMHBIX CIUPTOB, UX KaYE€CTBEHHOE
obOHapyxenne. OTAenbHbIC IPEICTABUTENH:
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STHJICHIJIMKOJb, TIUIEPHH, CIIOCOOBI UX TOJTY4YEHUS,
npakTuyeckoe npumeHenne. eHoir. INeKTpoOHHOE U
MIPOCTPAHCTBEHHOE CTpoeHue Genosa. B3anumuoe BnusiHue
apoOMaTH4ECKOI0 KOJIbLIA U THIPOKCHIIBHOW IPYIIIIBI.
XuMudeckue cBorcTBa ()eHoa Kak PyHKIUS ero
XUMHYECKOro crpoeHus. bpomuposanue enona
(xauecTBEHHas peakus), HUTpOBaHUE (IMKPUHOBAs
KHCJIOTa, e CBOicTBa U npuMeHeHue). Odpa3oBaHue
OKpAaIIeHHbIX KOMILIEKCOB ¢ noHoM Fe*". IIpumenenue
¢enona. IloaydyeHue geHosa B MPOMBIIUIEHHOCTH.
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Tema 2.8.
Anpneruasl u
KETOHBI

I'omonornueckue psipl aIbIEerua0B U KeTOHOB. [IoHsATHE O
KapOOHWIBHBIX COEJUHEHUSAX. DIEKTPOHHOE CTPOECHUE
KapOOHUIIbHOMU IpymIibl. MI30Mepus 1 HOMEHKIIaTypa
aJbJIErUI0B U KeTOHOB. dH3nyeckue cBOMCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOICTBA
aJIBJIETUJI0B U KETOHOB. Peakiuy okucieHus aapaerujos,
Ka4yeCTBEHHbBIC PEAaKIIMM HA aJIbJETUIHYIO rpymiy. Peakuuu
MOJIMKOH/ICHCALIMH: 00pa3oBaHue
¢benonopopmanbaeruaHbIX cMoIL. [Ipumenenune u
noJryyeHue KapOOHUIIbHBIX coeaAuHenuil. [Ipumenenue
QJIBJICTUIOB M KETOHOB B OBITY M TPOMBIIICHHOCTH.
Anbleruzipl 1 KETOHbI B IpupoJie (3¢upHbIe Macia,
dbepomonnl). [TomydyeHrne kKapOOHUIBHBIX COSAMHCHUN
OKHCJICHUEM CIIUPTOB, TUApATAllMe aJKNHOB, OKUCICHUEM
YTJII€BOJOPOOB.

18

Tema 2.9.
Kap6onoBeie
KHCJIOTHI M KX
MIPOU3BOIHBIC

ITonsaTne o0 KapOOHOBBIX KMCIOTaX M UX KJIacCU(UKALIUS.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIIBHOW Tpymbl. 'oMonornueckuit psj
MpeiedbHbIX OJJHOOCHOBHBIX KApOOHOBBIX KHCIIOT, UX
HOMEHKJIATypa U U30Mepus. XMMUYECKHE CBONCTBA
KapOOHOBBIX KHcA0T. OOpa3zoBaHue (PYHKIIMOHAIBHBIX
IIPOU3BO/IHBIX KapOOHOBBIX KUCIOT. Peakunuu
sTepuduran. AHTUAPUABI KapOOHOBBIX KUCIIOT, UX
nojryyeHue 1 npuMmeneHue. CriocoObl MoyryueHust
KapOOHOBBIX KUCHOT. OOIIHE CITOCOOBI MOTYUEHUS:
OKHCJIEHUE AJIKaHOB, QJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJeru1oB. Baxxuelue npeacraBuTenu KapOOHOBBIX
KHCJIOT, X Onosoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CI0XKHBIX 3(UpPOB, MEKKIIACCOBAs
n3oMepus ¢ KapOOHOBBIMU KucioTaMUu. CriocoObl
MOJIy4EHUs CIOXKHBIX 3(pupoB. JlaBcaH kak mpeacTaBUTEINb
CUHTETHUYECKUX BOJIOKOH. XMMHUYECKHUE CBOICTBA U
MIPUMEHEHHE CIOXKHBIX 3(pUpoB. KUphl Kak CI0KHbIE
s¢upsl rmnepuHa. KapOoHOBBIE KUCIOTHI, BXOJAIINE B
COCTAaB )KMPOB. XMMHUYECKHE CBOMCTBA KUPOB: THIPOIIU3,
OMBUICHHE, THApUpOBaHKe. buonoruueckas poib )KUpOB,
UX UCIIOJIb30BaHKE B OBITY U POMBINLIEHHOCTH. Con
KapOOHOBBIX KUCIIOT. MbUIa, CYIIIHOCTH MOIOIIETO
nericteus. OTHOIIEHNE MBIIA K )KECTKOH BOJIE.
Cunrernueckue Moromiue cpeacrsa — CMC (neTepreHTs),
UX MPEUMYIIECTBA U HEJJOCTATKH.
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19 | Tema 2.10. [Tonstue 06 yrineronax. Knaccudukanus yrieBo10B. vV, T
VrieBoanl MoHo-, au- 1 nonucaxapuabl. bruosornyeckas posib
YIIICBOJIOB, MX 3HAYCHHE B KU3HU YEIIOBEKA M O0IIECTBa.
Momnocaxapuasl. ['11r0k03a, CTpO€HHE €€ MOJIEKYJIbI U
¢usnyeckue cBoricTBa. Tayromepus. XuMHYECKHE
CBOMCTBA INIFOKO3bL: PEAKLIMHU 110 aIbJACTUIHOMN IpymIe
(«cepeOpstHOTO 3epKajiay, OKUCIEHUE a30THON KHUCIOTOM,
ruapupoBanue). Peakiyu riiroko3bsl Kak MHOTOATOMHOTO
CHUpPTa: B3aUMOJICHCTBHUE IITIOKO3bI C TUAPOKCHIOM MEIN
(IT). Paznuunbie TUITBI OpOKEHUS (CTUPTOBOE,
MOJIOUHOKHCI0¢€). [ roko3a B ipupojie. buonornyeckas
POJIb U IPUMEHEHHUE ITI0KO03bl. PPYyKTO3a KaKk U30Mep
0K03bl. CpaBHEHHE CTPOCHUSI MOJIEKYJIBI 1 XUMUUECKHUX
CBOMCTB IIOKO3bI U (ppykTO3bl. DpyKTO3a B IPUPOE U €€
ouosorudeckas poib. Jucaxapuasl. CTpoeHue
nucaxapuioB. CTpoeHHe U XUMUYECKHE CBOMCTBA
caxapo3sbl. JIakTo3a 1 MaJIbT03a KaK U30MEphI Caxapo3bl.
[Tonucaxapuasl. OO1IEE CTPOECHUE TTOJINCAXAPUIOB.
Crpoenue MoiieKkyibl kpaxmana. @u3nueckue cBocTBa
KpaxMaja, ero HaXOXJeHUE B IPUPOJIE U OUOTOTHYECKas
pouib. ' muKkoreH. XuMuuyeckue CBOMCTBA Kpaxmaia.
CpaBHEHHE CBOMCTB KpaxMaJia U LEJUTIOJI03BI.

20 | Tema 2.11. Knaccudukanus n uzomepus amuHoB. ['omMonoruueckue vV, T
AmuHsl, PsLIBI IPEENIbHBIX ATU(PATHIECKUX U apOMaTUYECKUX
AMUHOKHCIIOTBI, | aMHUHOB, H30MEpHsI U HOMEHKJIATypa. XUMHUECKHE
OenKku cBoiicTBa aMuHOB. [IprMeHeHue U noyueHre aMIUHOB.

[TonaTne 06 aMUHOKHCIOTAX, UX KJIACCH(PUKAINS U
cTpoeHHe. [IBONCTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ MPUYNHBL. Peakiiuu KOHIeH caluu.
Ilentuanas cBsi3b. CHHTETHUECKHE BOJIOKHA.
Knaccudukanus Bonokos. [lonyueHrne aMuHOKHUCIIOT, UX
npuMeHeHue u Ouosnoruueckas GpyHkuus. benku. benku
Kak NpupoJHble noauMepsl. [lepBudnasi, BropuyHas,
TPETUYHAsl U YETBEPTHUHAS CTPYKTYPhI OEIKOB.
XHUMHUUECKHE

CBOICTBa OEJIKOB: rOpeHue, IeHaTypalus, THApoIIn3,
KayecTBEHHbIE (LBETHBIE) peakunu. buongornueckue
(GyHKIIMHU O€JIKOB, UX 3HAYCHHUE.

21 | Tema 2.12. v, T
HyknenHoBble KUCI0THL. HyKjIeMHOBBIE KMCIOTHI KaK

A3oTcoaepxaiu
. MIpUPOHBIE oauMepsl. HykineoTnasl, uX cTpoeHue,
npumepbl. AT® u A/I®, ux B3auMonpeBpalieHue 1 poiib
TeTEPOLUKINYEC
atoro npouecca B mpupoae. [loustue [JHK n PHK.
KHE COCTUHEHHS.
Crpoenne JIHK, ee nepBuuHas u BTOpU4HAs CTPYKTYpA.
HyxnenHnosbie
Pernukarusa JJHK.
KHMCJIOTBI

[Mpumeuanue: T — TectupoBanue, P — nanucanue pedepara, Y — yctHorit onpoc, KP — koHTponbHas
pabora
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2.4.2./2.4.3. llpakTnyecKue 3aHATUNA/ CEMUHAPBI

No dopma
HaumenoBanue
Copepxanue pazzeina TEKYILETO
pas3enoB u TeM
KOHTPOJISI
1 2 3 4
2 cemecmp
HayuHble MeTO/1bI NO3HAHUS BELIECTB U XUMUYECKUX v
sBJIeHUH. PoJb sKCnieprMeHTa 1 TeOpUr B XUMHUHU.

Beenenue 3HaueHnue xuMuu pu ocBoenuu npodeccuit CI10 u
cnernuansHocTeit CITO ecTecTBeHHO-HAyYHOTO MPOGUIIS
npodeccnoHaIbHOTO 00Pa30BaHHUS.

Pazgen 1. O0mas nu HeopraHuyecKasi XUMHS

1 Tema 1.1. Xumus | CocraB BellecTBa. XMMHYECKHUE DJIEMEHTHI. 3aKOH vV, T
— HaykKa o MOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKyIIpHOTO
BelIeCTBax 1 HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH ABOTaJpo U €ro

cnenctus. Mi3amepenue BemiectBa. Macca aToMOB u
MOJIEKYJ1. ATOMHas euHuIa Maccbl. OTHOCUTEIbHBIE
aTOMHas U MoJieKyJisgpHasi Maccbl. KonnyecTBo BelecTna.
Uucno ABoraapo. MonsipHast Mmacca. 3aKkoH ABOTaJIpo U €ro
ciencTBusl. MossipHbIi 00beM BEIIeCTB B ra3000pa3HOM
COCTOSIHMM. ArperaTHble COCTOSIHMSI BelllecTBa. TBepoe
(kpucTtamnueckoe u aMop(HOe), KUAKOE ¥ ra3000pa3HOE
arperarHble cocTosiHUsA BeulecTBa. CMecH BELIECTB.
Paznuuns Mexay cMecsiMU U XUMUYECKUMU
coeanHeHUsIMHI. MaccoBasi 1 00beMHas 10JIM KOMIIOHEHTOB
CMECH.

2 Tema 1.2. CoBpeMeHHbIE NPECTABIEHUS O CTPOEHUHU aTOMa. vV, T
Crpoenne atoMa. | KopryckyJsspHO-BOJIHOBOH Iyalli3M YacTHUL MUKPOMUpA.
[lepuognueckuit | CoctaB aTOMHOTO siipa. HykJIOHBI: IPOTOHBI U HEUTPOHBI.
3aKOH U W30TONBI M HYKIHUBL. DJIEKTPOHHAs 000I04YKa aTOMOB.
[lepuoanueckass | [loHsTHE 00 31EKTPOHHON OPOUTANIU U SJIEKTPOHHOM
cucTemMa obnake. KBaHTOBBIE UMcCIa: IJIaBHOE, OPOUTAIBHOE
XUMHUYECKHAX (mobouHoE), MarHuTHOE U cnuHoBoe. Pacnipenenenue
aneMeHTOoB /. 1. | 2IeKTpOHOB 110 3HEPTETUYECKUM YPOBHSAM, IOYPOBHSAM U
Menneneena OopOUTANISIM B COOTBETCTBUU C MPUHIIMIIOM HaUMEHbIIEH

sHepruy, npuHiunoM Ilaynu u npasmiom I'ynna.
DNeKTpOHHbIE KOH(UTYpaIIMK AaTOMOB XUMHUYECKHUX
2JIEMEHTOB. BajleHTHBIE BO3MOXHOCTH aTOMOB XUMHUUYECKUX
AJIEMEHTOB. DJIEKTPOHHAsI KJIacCU(UKALIMS XUMHUYECKUX
AJIIEMEHTOB: S-, p-, d-, f-2JIeMeHTEI.

[Tepuonnueckas cucteMa U cTpoeHne aroma. OU3N4eCcKuil
CMBICJI TOPSIIKOBOI'O HOMEPA 3JIEMEHTOB, HOMEPOB TPYIIIIBI
u niepuona. I[lepnonnueckoe n3MeHEHNE CBONCTB
2JIEMEHTOB: paJuyca aTOMa; YHEPTUU NOHU3ALINN;
ANEKTPOOTpHUIATENbHOCTU. [IpUunHBI U3MEHEHUs
METANINYECKUX U HEMETAJUIMUECKHUX CBOWCTB JIEMEHTOB B
rpynnax u nepuosiax, B TOM Yucie OOJIbIINX U
cBepxOonbimx. 3HaueHue Ilepuoauueckoro 3akoHa u
[Iepnonnueckoil cucTeMbl XUMUYECKUX 3i1eMeHTOB []. U.
Menpeneesa s pa3BUTHS HAYKW U IOHUMaHUs
XUMHYECKON KapTHHbBI MUPA.
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Tema 1.3.
Crpoenue
BEILIECTBA

ITonsaTre 0 XUMHYECKOM CBSI3H. THITHI XUMUYSCKUX CBS3CH:
KOBAJICHTHAs, MOHHAs, METAJJINYECKask ¥ BOJIOPOIHAS.
KoBasienTHast xuMuueckas CBsi3b. J[Ba MexaHu3Ma
00pa3zoBaHMs 3TOU CBSI3U: OOMEHHBIA U JOHOPHO-
akuenTtopHslii. KoBaneHTHas noJsipHas U HENOJIsIpHas
cBs3u. MonHas xumudeckas cBsa3b. KpaitHuii ciy4dait
KOBAJICHTHOH MOJISIPHOH CBsI3U. MeXaHu3M 00pa3oBaHHUs
WOHHOM CBsI3U. IOHHBIE KPUCTAIUNIMYECKHE PELIECTKU U
CBOMCTBA BEILIECTB C TAKUMH KPUCTAJIIIAMH.
MeTtannndeckas XuMu4eckas cBg3b. OCcoObIN THIT
XMMHYECKOM CBSI3H, CYLIECTBYIOLIMIA B METAJIaX U
craBax. CBOMCTBA METAJIIMYECKOM CBA3U. Bomopoanas
XUMHUYECKas CBA3b. MexaHn3M 00pa30oBaHUs TaKOW CBS3H.
Ee xnaccuduxanus: MeXMOIEKYISIpHAS |
BHYTPUMOJIEKYJISIPHAS. BOJIOPOIHBIE CBSI3U. DU3HUECKUE
CBOICTBA BEILIECTB C BOJIOPOIHOM CBS3BIO.
Kommiiekcoo6pazoBanue. [loHsiTHE O KOMIUIEKCHBIX
coeauHeHusaX. KoopanHamoHHOE Yucio
KOMIUIeKCcooOpa3zoBarenst. BHyTpeHHss U BHEUIH:S cdepa
KoMIUIEKCOB. HOMEHKnaTypa KOMIIJIEKCHBIX COCIMHEHU.
Hx 3nauenue.

Tema 1.4.
XUMHYECKHUE
peakuuu

Knaccuukanus XuMu4ecKux peakiuii B OpraHuueckon u
HEOPraHW4YeCcKor Xxumuu. IIoHATHE 0O XUMUYECKON peaKIuu.
Peakuuu, naymue 06e3 n3MEeHEHHsI KAaYeCTBEHHOT'O COCTaBa
BEILIECTB U C U3MEHEHUEM COCTaBa. BEpOSITHOCTH
IIPOTEKAHNS XUMHYECKUX peakunii. BHyTpeHH:s 3Heprus,
sHTaNbIHA. TernnoBoi 3h(HeKT XUMUIECKUX PEaKIIHA.
Tepmoxumuueckue ypaBHeHus. CTaHnapTHAs! SHTAJIBIINS
peakiuii u oopa3zoBanus Bemect. 3akoH I'. U. ['ecca u ero
cnencTBus. JHTponus. CKOPOCTb XUMUYECKUX PEAKIIHI.
[TonsTue o ckopoctu peakiuit. CKOpoCTh TOMO- U
reTepOreHHON peakuuu. JHeprus akTuBauu. GakTopsl,
BIIMAIOIINE HA CKOPOCTh XMMHYECKOMN pPEaKIUHu.

v, T

Tema 1.5.
JucnepcHsle
CHUCTEMBI.
PactBops1

Knaccudukanus 1ucnepcHbIX CUCTEM B 3aBUCMOCTH OT
arperaTHOroO COCTOSIHUSI TUCIIEPCUOHHOM Cpeibl U
JHCTIEpCHOM (ha3bl, a TaKkKe MO pa3Mepy X YacTHIL.
I'pyOoaucniepcHble M TOHKOAMCIIEPCHBIE CUCTEMBI. D (PEKT
Tunnans. Koarynsanus B KOJUIOMIHBIX PaCTBOPAX.
3HaueHue IUCIIEPCHBIX CUCTEM B )KMBOW U HEKHUBOM
IIPUPOJIE U IIPAKTUYECKON KU3HU YesioBeka. [Ionarue o
pactBopax. PU3NKO-XUMHUYECKas IPUPOAA PACTBOPEHUS U
pacTBOpoB. B3anmoaencTBre pacTBOPUTEINS U
PacTBOPEHHOIO BEMIECTBA. PACTBOPHMOCTH BEIIECTB.
CriocoObl BeIpaXKeHUsI KOHIIEHTPALUU pacTBOpoB. Teopust
3IEKTPOJUTUYECKON JUCconMaui. MexaHns3m
JUCCOLMAIIMY BEIIECTB C Pa3INYHBIMU TUIIAMU
XUMHUYECKHX CBsA3eH. OCHOBHBIE ITOJIOKEHUS TEOPUHU
ANEKTPONIUTHYECKON aucconnanuu. CTeneHb
ANEKTPOIIUTUYECKON TUCCOLUAIUH U (PAKTOPHI ee
3aBUCUMOCTH. CHIIBHBIE U CPETHUE DIIEKTPOIIUTHI.
Hucconmarus Boasl. Bogopoansrii mokazatens. Cpena
BOJHBIX PACTBOPOB JJIEKTPOJUTOB. I MIposn3 Kak

P,V, T
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oOMeHHbIH nporece. HeoOpaTumelii ruiponms
OpraHUYECKHUX U HEOPraHUYECKUX COCIUHEHUN U €ro
3HAUEHUE B PAKTUYECKOM IEATEIBHOCTH YEIOBEKA.
OO6patumblii TuAPoIN3 cosield. CTyneHYaThIi THIPOIIU3.
[IpakTHyecKOe NIPUMEHEHHE

Tema 1.6. ITonsatue 06 OKMCIUTEIHHO-BOCCTAHOBUTEIbHBIX v, T
OxucnaurenpbHo- | peakiusax. OKUCIUTENN U BOCCTAHOBUTEIH.
BOCCTaHOBUTENBH | OKHCIUTEIBbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTb.
bI€ pEaKIUU. Knaccudukanus OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIX
DIEeKTpOXUMHUYEC | peakuuil. XUMUYECKHE UCTOYHUKH TOKA. DIIEKTPOIHBIE
KM€ MTPOLIECCHI MOTEHLMAJBL. P/ cTaHIapTHBIX 3JIEKTPOIHBIX
MOTEHIIUAJIOB (JIEKTPOXUMUYECKUH Pl HAPSIKEHUI
MeTaJlJIoB). ['aibBaHNYECKUE 3JIEMEHTBI M IPUHIUIIBI UX
pabotel. CocTaBiieHHE TaTbBAHUYECKUX FJIEMEHTOB.
DNEeKTPOIN3 PacIljIaBOB U BOAHBIX PACTBOPOB
31ekTposuToB. IIpouecchl, npoucxoadiine Ha KaToae u
aHoJie. YpaBHEHUS 3JIEKTPOXUMHUYECKHX ITPOLIECCOB.
[IpakTHuecKoe NPUMEHEHHE 3IEKTPOJIN3a.
Tema 1.7. Knaccudukanus Heopranndeckux BemiecTs. [IpocTeie u vV, T
Knaccupukamus | CIOXKHbIE BeuecTBa. OKCHIbI, THAPOKCUIBI, CONH (X
BEIICCTB. KJ1accupUKalKs, XUMUUYECKHE U PU3NYECKUE CBOWCTBA U
TpocTsie OCHOBHBIE CITOCOOBI onyueHust). Metamnsl. [Tonoxxenue
METAJIJIOB B IEPUOJINYECKON CUCTEME U OCOOEHHOCTHU
BeIHecTBa. cTpoeHus ux aromoB. OOuMe pu3nyeckue 1 XuUMHYECKUe
cBoiicTBa MeTasioB. [IpomblliuieHHbIE U 1a00paTOPHBIE
crocoObl monyyeHus: metauioB. Hemeramnsl. [lonoxxenue
HEMETAJIJIOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTHU
cTpoeHus ux aromoB. O0mnMe puznyeckue 1 XUMHUYECKHe
cBoiicTBa HeMeTaoB. [IpomblnieHHbIE U Ta00paTOPHBIE
crnoco0bl NOTYYEHUs] HEMETAJIJIOB.
Tema 1.8. Bonoponnsie coequnenus HemeTamioB. OKCUIBI U vV, T
OcHoBHbIE aHTUAPUIbI KApOOHOBBIX KUCIOT. KHUCIOTHI OpraHuyeckue
KJIaCChl u Heoprannyeckue. Knaccudukanus opraHndeckux u
HEOPraHMYeCKUX | HEOPraHW4ecKux KuciaoT. OOIine CBOUCTBA KUCIIOT.
u oprannyeckux | OcHOBaHMS OpraHUYEeCKUE U HEOpraHHUUECKHUE.
COEIMHEHUN AmdoTepHble OpraHnYecKre U HEOpraHn4ecKue
coequHeHus1. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX
U HEOPTaHUYECKUX KUCIIOT. ' eHeTnyeckas CBA3b MEXKAY
KJIACCaMH OPraHUYeCKUX U HEOPTaHUYECKUX COETMHEHUH.
Tema 1.9. Xumusa | s-Onementsl. Bogopon. J[BOWCTBEHHOE MOIOKEHHUE v, T

9JICMCHTOB

BOJIOpOJA B IEPHOANYECKOM cucTeMe. M3oTomnsl Bogopoaa.
Pone Bopopona B )xuBOM U HEeXUBOU nipupoze. Bona. Poib
BOJIbI KaK Cpel000pa3yroIero BeIecTBa KIETKH.
Onementsl I, II A-rpynmn. Obmiast XxapakTepucTHKa
iesnouHbIX MetaioB. [lonydenue, pusznyeckue u
XUMHUUYECKHE CBOMCTBA LIEIOYHBIX METAJUIOB. P-OJIEMEHTHI.
XapakTepucTuKa allOMUHUS, YIIepoaa, KpeMHUs,
raJloreHoB, XaJlbKoreHoB. [lonyyenue, ux ¢pusnueckue u
XUMUYEeCKHe cBorcTBa. DieMmeHTsl [V , V A-rpymnm. OOmas
XapaKTEpUCTHKA 3JIEMEHTOB 3TUX I'PYII HA OCHOBAHUHU UX
nonoxenus B [lepuogunueckoii cucreme anemeHToB /1. 1.
MeHieneeBa 1 cTpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS

23




‘ aToMoB d-3JIEMEHTOB

Paznen 2. Opranndeckast Xumust

10

Tema 2.1
[Ipenmer
OpraHn4ecKon
xumun. Teopus
CTPOEHUS
OpraHUYECKUX
COETUHEHUN

[TonsiTHe 06 OpraHN4YEeCKOM BEIIECTBE U OPraHUYECKOi
xumun. Kpatkuii 04epKk UCTOpUHU Pa3BUTHS OPraHUYECKOU
xuMuu. OCHOBHBIE MOJIOKEHUS TEOPUU CTpoeHus A. M.
Bbytneposa. XumMnueckoe CTpOCHUE U CBOMCTBA
oprannueckux Bemiects. [lonstue 06 nzomepun. CriocoOsl
0TOOpaKEHHSI CTPOCHUS MOJIEKYJIBI ((POPMYIIBI, MOJEINN).
Krnaccudukanus opraHiuecKux BEIIECTB B 3aBUCUMOCTH OT
CTpOCHHUS YriiepoHoi renu. [lousaTue GyHKIHOHATBHON
rpynibl. [IoHaTHE O TUIIAX ¥ MEXaHU3MaX PEaKIUil B
OPraHNu4eCKOr XMMHUH.

11

Tema 2.2
IIpenenbubie
YTJIEBOIOPO/IbI

[TonsiTue 06 yriaeBonopoaax. OCOOEHHOCTH CTPOCHUS
IpCACIIbHBIX YIJICBOJOPOA0B. AJKaHBI KaK npeacCTaBUTCIN
MpeeabHBIX YTIEeBOJA0POIOB. XUMUYECKHE CBOMCTBA
aJIkaHOB. Peakuuu: ranoreHupoBaHue, HUTPOBAHHE,
JETUPUPOBAHHUS, TOPEHUS, KATATUTUIECKOT'O OKUCIICHUS
AJIKaHOB. erKI/IHF AJIKAHOB, pa3JIMYHBIC BUAbI KPCKUHIA,
MPUMEHEHHE B TPOMBIIIICHHOCTH. [Iuponu3 u KoHBepcus
MeTaHa, u3oMepH3anus alkaHoB. O0JacTH NPUMEHEHUS
ankaHoB. [IpoMblIiieHHbIE CTIOCOOBI MOTYYESHHSI aTKaHOB:
IMOJIYUYCHHEC U3 ITPUPOJHBIX HCTOYHHUKOB, KDCKHUHT
napauHOB, MOTy4YEeHHUE CHHTETUYECKOT0 OEH3MHAa,
razu(uKanus yris, TiApUPOBAHNE AJIKAHOB.
JIaGopaTopHble crIOCOOBI MOIYYEHHUS ATKAHOB: CUHTE3
Bropua, nekap-6okcunupoBaHue, TuIpoau3 kapouaa
amoMuHus. ['oMonornueckuit psii 1 HOMEHKIIaTypa
[UKJIOATIKAHOB, WX o01as ¢popmyna. [lomydenue u
¢u3nyeckre CBOMCTBA LIUKIIOATKAHOB. XUMUYECKHE
CBOWCTBA IUKJIOATKAHOB. Peaknu nprucoeIMHeHus 1
paluKaIbHOIO 3aMELICHHUS.

12

Tema 2.3.
OTHIICHOBEIEC U
IIMEHOBBIE
YII€BOJOPOABI

I'omonoruueckuii psan u odmas Gopmysna aaKeHOB.
N3omepust 3STUIIEHOBBIX YTIIEBOJOPOAOB: MEXKIACCOBas,
YTJIEPOAHOIO CKEJIETa, MOJIOKEHUS KPaTHOM CBSI3H.
Oco0eHHOCTH HOMEHKIIATYPhI STUICHOBBIX
yriieBoopoaoB. Gusnyeckne CBONCTBA AJIKEHOB.
XUMHUYECKUE CBOWCTBA aJIKEHOB. Peakunun
raJIOT€HUPOBAHUS, THIPOTATIOTEHUPOBAHUS, THIPATAIIUH,
runpupoBanus. [Ipasuno MapkoBHUKOBa U 3aiilieBa.
JlabopaTopHble CIOCOOBI MOTyueHus aakeHoB. [lonsTue u
KJacCUUKALUS JUSHOBBIX YTIEBOIOPOIOB MO B3aUMHOMY
PacroJI0KEHUIO KpaTHBIX CBsI3€l B MOJIEKYJIE.
HomMmenkiatypa TMeHOBBIX YIIIEBOJIOPOJOB. XUMUYECKUE
cBoiicTBa ankaaueHoB. [lomumepusarus quenoB. CriocoOb
MOJIy4eHUsl JUEHOBBIX YyrieBo10poa0B: padoTsl C. B.
JleGenena, 1eruIpupoBaHUeE aJIKAHOB.

13

Tema 2 .4.
AtnieTniieHOBEBIE
YTJIEBOAOPOIBI

I'omonoruueckuii psa u odmas Gopmyia alkKHMHOB.
HomMmeHkiatypa aneTuieHOBBIX YIIIeBOJOpoAoB. M3omepus
MEXKKJIaCCOBast, YIIIEPOIHOIO CKEJIETa, ITOJIOKEHUS
KpaTHOM CBsA3U. XMMUYECKHE CBOKWCTBA U IPUMEHEHHE
ankuHoB. Peakumst Kydeposa. IlpaBuno MapkoBHUKOBa
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MPUMEHUTEBHO K aneTuieHam. [logBuxHOCTh aToMa
BOJIOpoAa (KUCIOTHBIE CBOMCTBA aIKUHOB). OKHCTIEHNE
ankuHoB. Peakuus 3ennnckoro. Ilpumenenue
alleTUJICHOBBIX YIiieBoA0po0B. [lonuBuHMIaneTar.
[Tonyuyenue ankuHoB. [lonydyenue aneTuiieHa MUPOJIU30M
MeTaHa U KapOMJIHBIM METOAOM.

14

Tema 2.5.
ApoMatuueckue
YTJ1€BOJIOPO/bI

Benzoun kak npenacraButens apeHoB. PazBurue
npe/icTaBiIeHu o ctpoeHnu 6enzona. CoBpeMeHHbIE
MpeacTaBIeHHUs 00 JIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHuu Oenzona. ['omonoru 6eH3oia, UX HOMEHKJIATypa,
obmias popmyna. Ouznyueckre CBOMCTBA apCHOB.
Xumuyeckue cBorcTBa apeHoB. [Ipumepsl peakiuii
NIEKTPO(UIBHOTO 3aMEIICHNUS: TaJOTeHUPOBAHUS,
IKWINPOBAHUSI, HUTPOBaHUS, CylbpupoBanus. Peakiuu
THJIPUPOBAHUS U IPUCOCTUHEHHUS XJI0pa K OCH30I7y.
Oco0eHHOCTH XMMHUYECKUX CBOWCTB TOMOJIOTOB OEH3071a.
[IpupoaHbIE HCTOYHUKH APOMATUYCCKUX YTIICBOJIO-
POJIOB. ApoMaTu3alus aJKaHOB U IIUKJIOAIKAHOB.
AnkunupoBaHue OeH3071a.

15

Tema 2.6.
[Ipupoaubie
UCTOYHUKHU
YIJIEBOJOPOJOB

HaxoxxaeHue B npupose, coctaB U GU3NUECKUe CBONCTBA
Hedu. [IpombinuieHHas nepepaboTka HEPTH.
Pextudukanus HedhTH, OCHOBHBIE (PpaKLIUU €€ pa3/ieieHus,
UX UCHOJb30BaHue. BropuuHas nepepadboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIIBHOTO TOILIMBA.
OxranoBoe uucio. [Ipupoanbiii 1 monyTHbIN HEPTAHON
ra3pl. CpaBHEHUE COCTaBa IIPUPOJIHOIO U MOIYTHOTO ra3os,
HX IPAKTUYECKOE UCTIOIb30BaHue. KaMeHHBbIN yroib.
OcCHOBHBIE HaNPaBJICHNS UCIIOIB30BAHNS KAMEHHOI'O YIJISL.
KokcoBanue kaMeHHOT0 yriis, BOKHEHUIINE MPOTYKTHI
3TOro mpolecca. IKOJIOrMYECKHe acleKThl 100Uy,
nepepaboTKU U UCTIOIb30BaHMUS TOPIOUMX MCKOMAEMBIX.
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Tema 2.7.
I'mapokcusbHbIe
COCTMHCHUS

Knaccugukanus cnupToB M0 THUITY YTII€BOAOPOAHOTO
paaukana, Yuciy ruIpOKCUIBHBIX TPYII U THITYy aToMa
yriepoJa, CBA3aHHOTO C TUIAPOKCUIILHOM IPYIIIION.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
TUIPOKCWIBHOM rpynnsl. BiusHue cTpoeHus CIupTOB Ha
ux gusnyeckue cBoicTBa. ['omonornueckuii psj
MIpEeACIIbHBIX OJJHOATOMHBIX CIUPTOB. M30Mepus u
HOMEHKJIaTypa aJTKaHOJIOB, UX 001mas Gopmyia.
XHUMHUYECKUE CBOKCTBA aJIKaHOJIOB. Peakiinonnas
CIOCOOHOCTH MPEENIbHBIX OJIHOATOMHBIX CIIUPTOB.
Peaxiuu, noaTBepKaaromue KUCIOTHBIE CBOMCTBA
cnupToB. Peaknny 3amenieHus THAPOKCUIIBHOM TPYTIIHIL.
Me:xMoneKysapHast JeruapaTanus ClIipToB, YCIOBUS
obOpazoBanus TPOCTHIX A3PupoB. CrIOcOOBI MOTYICHUS
cnupToB. ['maponns ranoreHankaHoB. [ uaparanus
AJIKEHOB, YCIIOBHUS €€ NpoBeAcHUs. BoccTaHOBIEHNE
KapOOHUJIBHBIX COETUHEHNH. MHOTrOaTOMHBIE CIIUPTHI.
N3omepust 1 HOMEHKIATypa MpeaCTaBUTENEN ABYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMHUECKUX
CBOMCTB MHOT'OATOMHBIX CIIUPTOB, UX KaUECTBEHHOE
obHapyxeHue. OTesIbHbIe TPEACTABUTEIN:
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STHJICHIJIMKOJb, TIUIEPHH, CIIOCOOBI UX TOJTY4YEHUS,
npakTuyeckoe npumeHenne. GeHoir. IneKTpoHHOE U
MIPOCTPAHCTBEHHOE CTpoeHue Genosa. B3anumuoe BnusiHue
apoOMaTH4ECKOI0 KOJIbLIA U THIPOKCHIIBHOW IPYIIIIBI.
XuMudeckue cBorcTBa ()eHoa Kak PyHKIUS ero
XUMHYECKOro crpoeHus. bpomuposanue enona
(xauecTBEHHas peakus), HUTpOBaHUE (IMKPUHOBAs
KHCJIO0Ta, e CBOIcTBa U npuMeHeHue). Obpa3oBaHue
OKpAaIIeHHbIX KOMILIEKCOB ¢ noHoM Fe*". IIpumenenue
¢enona. IloaydyeHue geHosa B MPOMBIIUIEHHOCTH.
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Tema 2.8.
Anpneruasl u
KETOHBI

I'omonornueckue psipl aIbIEerua0B U KeTOHOB. [IoHsATHE O
KapOOHWIBHBIX COEJUHEHUSAX. DIEKTPOHHOE CTPOECHUE
KapOOHUIIbHOMU IpymIibl. MI30Mepus 1 HOMEHKIIaTypa
aJbJIErUI0B U KeTOHOB. dH3nyeckue cBOMCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOICTBA
aJIBJIETUJI0B U KETOHOB. Peakiuy okucieHus aapaerujos,
Ka4yeCTBEHHbBIC PEAaKIIMM HA aJIbJETUIHYIO rpymiy. Peakuuu
MOJIMKOH/ICHCALIMH: 00pa3oBaHue
¢benonopopmanbaeruaHbIX cMoIL. [Ipumenenune u
noJryyeHue KapOOHUIIbHBIX coeaAuHenuil. [Ipumenenue
QJIBJICTUIOB M KETOHOB B OBITY M TPOMBIIICHHOCTH.
Anbleruzipl 1 KETOHbI B IpupoJie (3¢upHbIe Macia,
dbepomonnl). [TomydyeHrne kKapOOHUIBHBIX COSAMHCHUN
OKHCJICHUEM CIIUPTOB, TUApATAllMe aJKNHOB, OKUCICHUEM
YTJII€BOJOPOOB.
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Tema 2.9.
Kap6onoBeie
KHCJIOTHI M KX
MIPOU3BOIHBIC

ITonsaTne o0 KapOOHOBBIX KMCIOTaX M UX KJIacCU(UKALIUS.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIIBHOW Tpymbl. 'oMonornueckuit psj
MpeiedbHbIX OJJHOOCHOBHBIX KApOOHOBBIX KHCIIOT, UX
HOMEHKJIATypa U U30Mepus. XMMUYECKHE CBONCTBA
KapOOHOBBIX KHcA0T. OOpa3zoBaHue (PYHKIIMOHAIBHBIX
IIPOU3BO/IHBIX KapOOHOBBIX KUCIOT. Peakunuu
sTepuduran. AHTUAPUABI KapOOHOBBIX KUCIIOT, UX
nojryyeHue 1 npuMmeneHue. CriocoObl MoyryueHust
KapOOHOBBIX KUCHOT. OOIIHE CITOCOOBI MOTYUEHUS:
OKHCJIEHUE AJIKaHOB, QJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJeru1oB. Baxxuelue npeacraBuTenu KapOOHOBBIX
KHCJIOT, X Onosoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CI0XKHBIX 3(UpPOB, MEKKIIACCOBAs
n3oMepus ¢ KapOOHOBBIMU KucioTaMUu. CriocoObl
MOJIy4EHUs CIOXKHBIX 3(pupoB. JlaBcaH kak mpeacTaBUTEINb
CUHTETHUYECKUX BOJIOKOH. XMMHUYECKHUE CBOICTBA U
MIPUMEHEHHE CIOXKHBIX 3(pUpoB. KUphl Kak CI0KHbIE
s¢upsl rmnepuHa. KapOoHOBBIE KUCIOTHI, BXOJAIINE B
COCTAaB )KMPOB. XMMHUYECKHE CBOMCTBA KUPOB: THIPOIIU3,
OMBUICHHE, THApUpOBaHKe. buonoruueckas poib )KUpOB,
UX UCIIOJIb30BaHKE B OBITY U POMBINLIEHHOCTH. Con
KapOOHOBBIX KUCIIOT. MbUIa, CYIIIHOCTH MOIOIIETO
nericteus. OTHOIIEHNE MBIIA K )KECTKOH BOJIE.
Cunrernueckue Moromiue cpeacrsa — CMC (neTepreHTs),
UX MPEUMYIIECTBA U HEJJOCTATKH.
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19 | Tema 2.10. [Tonstue 06 yrineronax. Knaccudukanus yrieBo10B. vV, T
VrieBoanl MoHo-, au- 1 nonucaxapuabl. bruosornyeckas posib
YIIICBOJIOB, MX 3HAYCHHE B KU3HU YEIIOBEKA M O0IIECTBa.
Momnocaxapuel. ['11r0k03a, CTpoeHHE €€ MOJIEKYJIbI U
¢usnyeckue cBoricTBa. Tayromepus. XuMHYECKHE
CBOMCTBA INIFOKO3bL: PEAKLIMHU 110 aIbJACTUIHOMN IpymIe
(«cepeOpstHOTO 3epKajiay, OKUCIEHUE a30THON KHUCIOTOM,
ruapupoBanue). Peakiyu riiroko3bsl Kak MHOTOATOMHOTO
CIUpPTa: B3aMMOJICHCTBHE TITIOKO3bI C TUAPOKCHIOM MEIN
(IT). Paznuunbie TUITBI OpOKEHUS (CTUPTOBOE,
MOJIOUHOKHCI0¢€). [ roko3a B ipupojie. buonornyeckas
POJIb U IPUMEHEHHUE ITI0KO03bl. PPYyKTO3a KaKk U30Mep
0K03bl. CpaBHEHHE CTPOCHUSI MOJIEKYJIBI 1 XUMUUECKHUX
CBOMCTB IIOKO3bI U ppykTO3bl. DpYyKTO3a B IPUPOE U €€
ouosorudeckas poib. Jucaxapuasl. CTpoeHue
nucaxapuioB. CTpoeHHe U XUMUYECKHE CBOMCTBA
caxapo3sbl. JIakTo3a 1 MaJIbT03a KaK U30MEphI Caxapo3bl.
[Tonucaxapuasl. OO1IEE CTPOECHUE TTOJINCAXAPUIOB.
Crpoenue MoiieKkyibl kpaxmana. @u3nueckue cBocTBa
KpaxMaja, ero HaXOXJeHUE B IPUPOJIE U OUOIOTHYECKas
pouib. ' muKkoreH. XuMuuyeckue CBOMCTBA Kpaxmaia.
CpaBHEHHE CBOMCTB KpaxMaJia U LEJUTIOJI03BI.

20 | Tema 2.11. Knaccudukanus n uzomepus amuHoB. ['omMonoruueckue vV, T
AmuHsl, PsLIBI IPEENIbHBIX ATU(PATHIECKUX U apOMaTUYECKUX
AMUHOKHCIIOTBI, | aMHUHOB, H30MEpHsI U HOMEHKJIATypa. XUMHUECKHE
OenKku cBoiicTBa aMuHOB. [IprMeHeHue U noyueHre aMIUHOB.

[TonaTne 06 aMUHOKHCIOTAX, UX KJIACCH(PUKAINS U
cTpoeHHe. [IBONCTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ MPUYNHBL. Peakiiuu KOHIeH caluu.
Ilentuanas cBsi3b. CHHTETHUECKHE BOJIOKHA.
Knaccudukanus Bonokos. [lonyueHrne aMuHOKHUCIIOT, UX
npuMeHeHue u Ouosnoruueckas GpyHkuus. benku. benku
Kak NpupoJHble noauMepsl. [lepBudnasi, BropuyHas,
TPETUYHAsl U YETBEPTHUHAS CTPYKTYPhI OEIKOB.
XHUMHUUECKHE

CBOICTBa OEJIKOB: rOpeHue, IeHaTypalus, THAPOIIN3,
KayecTBEHHbIE (LBETHBIE) peakunu. buongornueckue
(GyHKIIMHU O€JIKOB, UX 3HAYCHHUE.

21 | Tema 2.12. v, T
HyknenHoBble KUCI0THL. HyKjIeMHOBBIE KMCIOTHI KaK

A3oTcoaepxaiu
. MIpUPOHBIE MoauMepsl. HykneoTnasl, X cTpoeHue,
npumepbl. AT® u A/I®, ux B3auMonpeBpalieHue 1 poiib
TeTEPOLUKINYEC
atoro npouecca B mpupoae. [loustue [JHK n PHK.
KHE COCTUHEHHS.
Crpoenne JIHK, ee nepBuuHas u BTOpU4HAs CTPYKTYpA.
HyxnenHnosbie
Pernukarusa JJHK.
KHMCJIOTBI

[Mpumeuanue: T — TectupoBanue, P — nanucanue pedepara, Y — ycrHorit onpoc, KP — koHTponbHas
pabora

2.4.4. CoaepxaHue caMOCTOSATEILHOM PadoThI

He npexycMmorpeno
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2.4.5. IlepeyeHb Y4eOHO-METOAUYECKOIr0 oOOecmeYeHUs ISl CAMOCTOSITEJIbHON pPadoThI
00y4YaAIIHUXCS 10 TUCHHILINHE

He npexycMotpeno
3. OBPA3OBATEJIBHBIE TEXHOJIOT'TA

3.1.00pa3oBaTe/ibHbIEe TEXHOJOTMH NPU NMPOBEACHUM JIEKIU

Bunpl mpumensemMbIx
Ne Tema 00pa3oBaTeNbHBIX
TEXHOJIOTHIl

Koi-Bo
qac

1 2 3 4

1 Benenue. Tema 1.1. Xumusi — Hayka o BeleCTBax 1

Tema 1.2. Ctpoenue atoma. [lepuoandeckuii 3aKoH 1
2 [[lepuognueckas cuctemMa XuMHUecKux 3nemeHToB . . 1
Menneneesa

3 [Tema 1.3. CtpoeHue BemiecTBa

4 Tema 1.4. XumMudeckue peakuu

5 [Tema 1.5. lucnepcHble cuctembl. PacTBopbI

[URN N [ S [ —

Tema 1.6. OKHCIUTENHHO-BOCCTAHOBUTEIILHBIC pPCeaKunu.
QHGKTPOXI/IMI/I‘IeCKI/Ie IMponeCCChl

7 |Tema 1.7. Knaccudukanus Bemects. [IpocTrie BemecTsa. 1

Tema 1.8. OCHOBHBIE KJIACCHI HEOPIrAHUYECKUX U OPraHUYECKUX 1
COCIUHCHMMH HUKT-TexHomoruu,

9 [Tema 1.9. Xumus 37eMEeHTOB [TpoGieMHBIE JIEKITHH,

— N

10 Tema 2.1 [Ipeamer oprannueckoit xumuu. Teopust CTpoeHUs JIEKLIUU-
OpPraHUYECKUX COCIUHEHUI BU3yaau3anuu,

11 [Tema 2.2 IIpenenbHbIe YrIeBOAOPOIBI MYJIbTUMETHUHBIC

Ipe3eHTalluu
12 [Tema 2.3. DTHIICHOBBIC U TUEHOBBIC YTIICBOIOPOIbI p 1

13 [Tema 2.4. AueTuneHOBbIE YITIEBOIOPOIbI

14 [Tema 2.5. ApomaTHyeCcKH€ yIIIeBOIOPOIbI

15 [Tema 2.6. IIpupoaHble HCTOYHUKH YTJIEBOIOPOIOB

16 [Tema 2.7. I'unpoKCUIbHBIC COSAMHEHUS

17 [Tema 2.8. Anpaeruanbl 1 KETOHEI

18 [Tema 2.9. KapOoHOBBIE KUCIOTHI M UX POU3BOIHEIC

19 |Tema 2.10. YrieBoast

20 [Tema 2.11. AMHHBI, aMUHOKHCIIOTHI, OCJIKU

[UREN G UG [ VG (G [ U— G [ — i — () W [ —y

Tema 2.12. A3oTcoaepKkaline reTepoLruKInIecKue

21
coeauHenys. HyKIenHOBBIE KUCIOTBI

N
[\

Hrtoro no xypcy
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3.2. O0pa3oBaTe/ibHbIE TEXHOJOTHH MPH MPOBEACHUM NMPAKTHYECKUX 3aAHATHIA

Buael npumensemsix | Kour.
Ne Tema 3ansaTHA 00pa3oBaTeNbHBIX yac
TEXHOJIOTHI
1 |Bsenenue. Tema 1.1. Xumus — Hayka o BellecTBax 1
Tema 1.2. Ctpoenue atoma. [lepuogndeckuii 3aKoH 1 1
2 |Ilepuongnueckas cucTeMa XUMHYECKUX d1eMeHTOB J]. .
Menneneesa
Tema 1.3. CtpoeHue BelecTBa 1
4 |Tema 1.4. Xumudecknue peakiuu 1
Tema 1.5. lucnepcHeie cuctemsl. PacTBopsl 1
6 Tema 1.6. OxucnuTenbHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH. 1
DIEKTPOXUMHUYECKUE TIPOLIECCHI
7 |Tema 1.7. Knaccudukamus Bemects. [IpocTsie BemecTsa. 1
] Tema 1.8. OcHOBHBIC KJIaCCHI HEOPTAHUYECKUX U 3
OPraHNYE€CKUX COCTUHCHUMN
9 |Tema 1.9. Xumus 31€eMeHTOB 2
TpaguunoHHoe
10 Tema 2.1 Ilpenmer opranudeckoit Xumun. Teopusi CTPOCHHSI CEMUHApPCKOE
OpPraHUYECKUX COCIMHEHHM 3aHATHE, pasdop
11 |Tema 2.2 TlpenensHbie yTI€BOIOPOIBI PCLICHNA 3a/1a4 1
12 |Tema 2.3. DTUICHOBBIC M JUCHOBBIC YTIICBOIOPOIBI 1
13 |Tema 2.4. AuieTuineHOBbIE YIIIEBOAOPOIBI 1
14 |Tema 2.5. ApoMaTu4ecKue yIiaeBOI0POIbI 1
15 |Tema 2.6. IIpupoaHble HCTOUHUKH YIIIEBOJOPOIOB 1
16 |Tema 2.7. 'upoKCHIBLHBIC COCTUHCHHS 1
17 |Tema 2.8. Anpaeruanbl 1 KETOHEI 1
18 |Tema 2.9. KapOOHOBBIE KUCIIOTHI U MIX MIPOU3BO/IHBIC 1
19 |Tema 2.10. YraneBoast 1
20 |Tema 2.11. AMHHBI, aAMUHOKHCIOTEI, OCIKH 1
1 Tema 2.12. AzoTcojepKaniue reTeporuKInIecKue 1
coenuHeHus. HykienHoBble KUCIOTHI
Hroro no xypey 24
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4. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI TUCHHUITJIMHBI

4.1. MaTepuajbHO-TeXHHYecKasi 6a3a, Heo0OXoAUMAsl VISl OCYLIECTBJIEHUS 00Pa30BaTeJIbHOIO
npoiuecca no JTUCHUILINHE

Peanusyercs mporpaMma yueOHON AUCIUILINHBI B KAOMHETE XUMUH.
O06opynoBaHue yueOHOTo KabuHeTa:
- paboure MecTa JiIs CTYJCHTOB U TIPEIoIaBaTeis, ayIUTOPHAs JJOCKa,
- KOMIUIEKT y4eOHO-METOJAMYECKOW TOKyMEHTAIuu (Yy4eOHMKH M y4eOHBIE MOCOOMS, KapTOUYKH-
3a/laHus, KOMIUICKTHl TECTOBBIX 3aJIaHWi, OJJIEKTPOHHAs CIPaBOYHO-y4eOHas JHTEpaTypa,
MYJIbTUMEAUMHBIE 00yYaroIIe MPOrpaMMBbl);
-HaTJISIIHBIE TIOCOOUS (CXEMBI, TaOIHUIIBI, N300pa3UTEbHBIC U HATYPATbHBIC TTOCOOHS);
- aBTOPCKHI KOMILJIEKT KOMIIBIOTEPHBIX MTPE3CHTALIHIH.

TexHuyeckue cpeacTBa OOYYCHHS: KOMITBIOTEp, MPUHTEP, MPOEKTOp, MPOTPaMMHOE
obecrnieueHue.

4.2.4.2. IlepevyeHb HEOOXOAUMOT0 IPOTPAMMHOIO o0ecneYeHu st

5. OmnepanmonHnas cuctema Microsoft Windows 10

6. Ilaker nmporpamm Microsoft Office Professional Plus

7. 7-zip GNULesser General Public License (cBobogHOe mporpamMmHoe oOecreueHue, He
OTpaHUYEHO, OECCPOYHO)

8. Hurepner Opayszep Google Chrome (becriaTHoe mporpaMMHOe oOecrieueHre, He OTpaHHueHo,
OeccpodHo)

9. K-Lite Codec Pack — yHuBepcanbHblii HA0Op KOACKOB (KOAWPOBIIUKOB-IEKOAUPOBILNKOB) U
YTUIUT JUIsE TIPOCMOTpa U 00paboTku ayauo- u Buaeodaiinor (OecriaTHOE MPOrpaMMHOE
obecrieueHue, He OTpaHUYCHO, OECCPOUHO)

10. WinDjView — mporpamma st mpocmotpa ¢aiiinoB B ¢opmare DIV u DjVu (cBoGomnoe
porpaMMHOE OOecrieueHe, He OTPAaHUYCHO, OECCPOYHO)

11. Foxit Reader — mnpuknagHoe mnporpaMMHOe oOecredeHue s MPOCMOTpa dSIEKTPOHHBIX
nokymeHToB B ctanaapte PDF (OecratHoe mporpamMMHoOe obecriedeHune, He OTrpaHHueHo,
OGeccpovHo)

5. NEPEYEHb OCHOBHOM 1 JOMOJHUTEJbHOMW YYEBHOM JIUTEPATYPBI,
HEOBXOJIUMOM J1JIs1 OCBOEHUA JUCHUIJIAHBI

5.1. OcHoBHas qUTEpaTypa

1. Epoxun, IOpuit MuxaitnoBuu. Xumust uis npodeccuil U crenualbHOCTEl TEXHUYECKOTO U
€CTECTBEHHO-Hay4HOro Impoduneii : yd4eOHUK JUIsi HCIIOJIb30BaHHUS B y4yeOHOM Ipolecce
oOpazoBatenbHbix yupexaeHuii CIIO Ha 6a3e OCHOBHOTO 00IIero o0pa3oBaHUs C MOIy4YEHUEM
cpennero ob6mero oopazoanus / F0. M. Epoxun, U. b. KosaneBa. - 8-e u3nm., crep. - Mocksa :
Axanemus, 2021. - 496 c. : un. - (IIpodeccuonansHoe obpazoBanue. OOmIE0Opa3zoBaTENbHBIC
JTUCIUTIINHEL). - bubnumorp.: ¢. 492. - ISBN 978-5-4468-9909-8

2. Huxonbckuit, A.b. Xumusa: y4yeOHUK M mnpakTHkyM ais By30B/ A.b. Huxonbckwuid,
A. B. CyBopoB. — 2-e u31., mepepab. u pon. — Mocksa : U3mparensctBo FOpaiit, 2024. — 507 c. —
(Bricmiee o6pazoBanne). — ISBN 978-5-534-03930-6. — Tekcr : anektponHsiit // OOpa3oBaTtenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536213.

5.2. lonoqHUTE/ILHAS JIUTEPATYpPa

1. Pocun, M. B. Xumus. YueOHHK ¥ 3aJaYHUK : JUIS CPEeAHEro npod)eCcCHOHAIILHOTO 00pa3zoBanus /
H. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. — MockBa : M3garenbctBo  IOpant, 2024. —
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420 c. — (IIpodeccuonansHoe oOpazoBaHue). — ISBN 978-5-9916-6011-2. — Tekcr
2JIEKTPOHHBIN // O0paszoBaTenbHas mwiardhopma HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/537024.

2 Tynukwus, E. 1. Xumus. B 2 4. Yacts 1. O0mias u HeopraHuuecKkasi XUMHUs : yIeOHHK JJIs1 CPETHETO

npodeccuonanibHoro oo6pazoanusi / E. W. Tynukun. — 2-e wu3n., ucnp. W jgom. — Mocksa :
WznatenberBo FOpaiit, 2023. — 385 ¢. — (IIpodeccuonanproe oopazoBanue). — ISBN 978-5-534-
02748-8. — Texkcr : snexktpoHHbIM // OO6pa3oBatenbHas miatdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/513730
3. Tynukun, E. 1. Xumusa. B 2 4. Yacte 2. Opranuueckass XUMUs : Y4E€OHUK JUIsI CPEIHErO

npodeccuonanibHoro obpazoanus / E. W. Tynukun. — 2-e wu3n., ucnp. W jom. — Mocksa :
WznatenbcrBo FOpaiit, 2023. — 197 ¢. — (Ilpodeccuonanproe oopazoBanue). — ISBN 978-5-534-
02749-5. — Tekct : oanektpoHHwlid // OOpazoBarenpHas mmiaatdpopma FOpailt [calT]. —

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

4. 3annes, O. C. Xumus. JlabopaTopHbIli TPaKTUKYM W COOpPHHUK 3ajad : yuyeOHOe mocobue Jis
By30B/ O.C. 3aifieB. — MockBa: UWzmatensctBo FOpaiit, 2024. — 202 c.— (Bricuiee
oOpazoBanue). — ISBN 978-5-9916-4106-7. — Tekct : »saextponHslii // OOpa3oBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/536523.

5.3. llepuoauyeckue u3IaHus

1. XKypnan ananurnueckoit xumuu. - URL: https:/eivis.ru/browse/publication/79362

2. Kypnan o6ueit xumuu. - URL: https://eivis.ru/browse/publication/79287

3. XKypnan oprannyeckoit xumun. — URL: https://eivis.ru/browse/publication/79288
4. Kypuan ¢usudeckoit xumuu. - URL https://eivis.ru/browse/publication/79384

5.4. IlepeyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTn «WHTepHETY,
HEe00X0UMBbIX /115l OCBOEHHUS TUCHUILINHBI

y1eKTPOHHO-0ubanoTeuHbIe cucTeMbl (IBC)

O6pazoarensHas miathopma «FOPAMT» https://urait.ru/

SBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ruy» https://www.book.ru

9BC «ZNANIUM.COM)» www.znanium.com

OBC «JIAHb» https://e.lanbook.com/books?spo=1

Nk W=

IIpodeccnonanbabie 0a3bI JaHHBIX

1. BupryansHblit unTansHbli 3a11 Poccuiickoii rocyaapctBenHoi 6ubarorexu (PI'b)
https://ldiss.rsl.ru/;

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

3. HaimonanwsHas snextponHas oubauoreka https://rusneb.ru/;

https://rusneb.ru/

4. Ilpesunentckas oudnuorexa um. b.H. Enpuuna https://www.prlib.ru/;

5. "Jlekropuym TB" - Buneonexuuu Benyuux jgekropo Poccun http://www.lektorium.tv/

HNupopmManoHHbIE CIPABOYHbIEC CHCTEMBI

1. Koncynprant [Iimtoc - cipaBouHas mpaBoBasi cuctema (JOCTYII 110 JIOKATIbHOW CETH C
KOMIIBIOTEPOB OMOIMOTEKH )

Pecypchl ¢cBOOOIHOIO 1O0CTYIIA
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https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://eivis.ru/browse/publication/79362
https://eivis.ru/browse/publication/79287
https://eivis.ru/browse/publication/79288
https://eivis.ru/browse/publication/79384
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/books?spo=1
https://ldiss.rsl.ru/
http://www.elibrary.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
http://www.lektorium.tv/

1. KubepJlenunka http://cyberleninka.ru/

2. MHHHUCTEpCTBO HayKH U BbICIIEro oopaszoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

3. MunucrepctBo npocsenienus Poccuiickoit @eneparun https://edu.gov.ru/

4. ®enepanbHbiii moptan "Poccuiickoe oopazoanue” http:/ www.edu.ru/;

5. Enunast kosekius nupoBeIx 00pazoBaTeabHbIX pecypcos http://school-collection.edu.ru/ .

6. [IpoekT ['ocymapcTBeHHOr0 HHCTUTYTa pycckoro si3bika uMeHu A.C. [Tymkuna "Ob6pazoBanue Ha

pycckoMm" https://pushkininstitute.ru/;

7. CupaBouHO-uHGOpMaIMOHHBIN TTopTal "Pycckuii s3b1k" http://gramota.ru/;

8. CnoBapu u sHImKIoneuu http://dic.academic.ru/;

Co0OcTBeHHBbIE JIEKTPOHHBIE 00pa3oBaTebHbIe 1 HH(OpManuOHHbIEe pecypcbl Kyol'yY

1. DnexTponnbiit katamor Hayunoi 6ubmmorexku KyoIl'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexTpoHHas Oubmmoreka Tpya0B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTkpBITast cpea MOAYJILHOTO THHAMUYeckoro ooyuenust Kyol'yY

https://openedu.kubsu.ru/

4. baza y4eOHBIX TJIaHOB, y4eOHO-METOAMYECKUX KOMILIEKCOB, TyOIUKAIUi 1 KOH(pEepEeHIINH
http://infoneeds.kubsu.ru/

5. DnexTpouHslii apxuB qokymenToB KyoI'Y http://docspace.kubsu.ru/
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6. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIUXCSA
ITO OCBOEHUMIO TN CHUITJIMHBI

OBJaieHue 3HAaHUSAMU 10 KypCy «XUMHUSI» MPEAnoJiaraet NoCceeHue JEKIU 1 CEMHUHAPCKUX
3aHATHHI, TPOBOJMMBIX IOJ PYKOBOACTBOM IIPEIOJABATENS, @ TAKKE AKTUBHYIO CaMOCTOATEIIbHYIO
paboty. KpoMe TOro, K HEKOTOPHIM TeMaM Kypca IMPEAyCMOTPEHO BBITIOJIHECHHE MPAKTHYCCKUX
3aJaHUMH.

B xone nexuuil npenojaBarenb U3jaraeT M pa3bACHAET OCHOBHbIE, HauOOJIEE CIIOKHBIE
HOHSTHUSL TEMBI, a TaKXE CBSI3aHHbIE C HEM TEOPETUUYECKUE U IMPAKTUYECKHE NPOOJIEMBI, TAET
PEKOMEH/IallMU Ha CEMUHAPCKOE 3aHATHE M YKa3aHUS Ha CAaMOCTOSITENIbHYIO paloTy.

CemuHapCKue 3aHATHUS 3aBEPIIAIOT H3yYeHNE Han0O0JIee BKHBIX TeM Y4eOHOU TUCIUILTHEIL.
Onu citykaT 11 3aKpeIUIeHUs] U3Yy4€HHOI0 MaTepuaia, B IIpoLiecce ero nepeckasa min 00cyKaeHus,
C IIENBI0 Pa3BUTHS YMEHHMI W HABBIKOB IOJTOTOBKH JIOKJIAJ0B, pedeparoB, MpuoOpEeTEHHs OMbITa
YCTHBIX IYOJUYHBIX BBICTYIUICHUH, BEIEHUS TUCKYCCUH, apryMEHTAllMM U 3allUThl BbIJIBUTAEMBbIX
IIOJIO’KEHUH, a TAK)Ke JUIsl KOHTPOJISI IIPENO/IaBaTEIeM CTENEHU IOArOTOBIEHHOCTH CTYAEHTOB IO
u3yyaeMol qucuuivivHe. [ToaroToBka K 3aHATUSAM [0 PEKOMEHI0OBAaHHOW yueOHOM uTeparype (He
TOJIBKO M0 JIEKIMOHHOMY MaTepually), BBICTYIUIEHHE C COOOLICHMSIMH pACUIMPSAIOT 3HAHUSA
CTYIEHTOB 110 KypCy.

JnaakTuyeckue ueiam ceMuHapa:

-yriayOiieHue, cucTeMaTu3alus M 3aKperyieHue 3HaHUM, NpeBpallleHue UX B yOexXIeHUs; -
IIPOBEpPKA 3HAHUH;

- IPUBUTHE YMEHUH U HaBBIKOB CAMOCTOSATENIBHOM paboThl ¢ y4eOHUKOM, CTaTheH U Mp.;

-pa3BUTHE KYJIbTYpBl peud, (popMHUpOBaHHE YMEHHs apryMEHTHPOBAHO OTCTAUBATh CBOIO
TOYKY 3pE€HMS, OTBEYasi Ha BOIPOCHI APYTUX CTYACHTOB U IPENOAABATENS;

- YMEHHE CIylIaTh IPYruX, 3a/1aBaTh BOIPOCHI.

B 3aBHCMMOCTH OT CTENEHU aKTUBHU3ALMM MHEMHYECKON MM MBICIUTEIBHON AEATEIbHOCTH
CTYACHTOB (DOpPMBI OpraHM3allM¥ CEMHUHAPCKUX 3aHATHH MOXKHO pa3feiuTh Ha JBa THma: 1)
PENPOAYKTUBHBIN U 2) MPOTyKTHUBHBIMN.

PenpoayKTUBHBIA THUIl OpraHU3alUU 3aHATHUS IPENoJaraeT, Ipexae BCEro, aKTUBU3ALUIO
MHEMHUYECKHX CIIOCOOHOCTEH CTyAeHTOB. OHM JOJDKHBI 3aIIOMHUTH M MEPECKa3aTh ONpeaesIeHHBIN
yueOHBII MaTepuand Ha OCHOBE Marepuala JEeKIUi Wiau y4eOHUKOB. I[IpoayKTuUBHBIN THII
OpraHu3aliy 3aHATUS IPEANOoIaraeT akTUBU3AIMIO MBICIUTEIbHBIX CIOCOOHOCTEH cTy1eHTOB. OHU
JIOJIKHBI CPAaBHUTD, IPOAHAIU3UPOBATH, 0000IINTE, KPUTUYECKU OLIEHUTD, CJIENaTh YMO3aK/IIOUEeHNE
Ha OCHOBE YCIJIBIIIAHHOTO WJIM IPOYUTAHHOTO MaTepuana. TakoW XapakTep 3aHATHIO MPHUAAET
MOCTAaHOBKA BOIIPOCOB cieAyromero tuma: Yem otnuyaercs...; Yto obmero mexny...; Kakue
MEXaHU3MBL...; BblaenuTe JOCTOMHCTBA M HENOCTATKU... (MPEAINOJIaraercsi, YTo OTBEThl Ha 3THU
BOIPOCHI B IBHOM BUJI€ B YU€OHUKE WM JICKIIUU HE JJaHbI).

Bun (popma) cemunapa onpesensercs CoaepKkaHueM TEMbI, YpPOBHEM MOATOTOBKU CTYICHTOB
JAHHOW TPYMNIbI, HalpaBJI€HWEM M MNpoQuiIeM HX MOATOTOBKH, HEOOXOAMMOCTBIO YBS3aTh
npernojiaBaHue y4yeOHOW AUCHUIUIMHBI C APYTUMH JUCHUIUIMHAME, U3y4yaeMbIMH CTyJeHTaMu. Buj
ceMHUHapa MPU3BaH CIIOCOOCTBOBAaTh HanbOoJiee MOTHOMY PACKPBITHIO COJAEPKAaHUS U CTPYKTYpPHI
o0Cyx/aeMoli Ha HEM TeMbl, O0ECIeUYUTh HAUOONBIIYI0 AKTHMBHOCTb CTY/AEHTOB, pEIlIEeHHUE
MO3HABATEJIbHBIX U BOCIIUTATEIbHBIX 33/1a4.

CeMuHap mpeamnonaraeT CBOOOIHBIM OOMEH MHEHUSMHU MO u30paHHOW Temaruke. OH
HAYMHACTCS CO BCTYIUTEIBHOIO CJIOBA IpernojaaBareis, (GOpMYIHPYIONIETO Ieidb 3aHATHS H
XapaKTepU3YIOIIETO €ro OCHOBHYIO MpOOJeMaTuKy. 3aTeM, Kak TMpaBWIO, 3acIyIINBAIOTCS
cooOmeHust cryaeHToB. OOCyXaeHrne COOOIIEHUsS] COBMEIIACTCS C PACCMOTPEHHEM HaMEUYEHHBIX
BonpocoB. CoolIeHus, e Ioiararoline aHaau3 MyOaIuKaIuii Mo OTAeIbHBIM BOIIPOCaM CEMUHAPA,
3aCTyIIUBAIOTCS OOBIYHO B CEPEIMHE 3aHATHS. B 3aKIIOYMTEITILHOM CII0BE MIPEIIOAaBaATEIh TIOIBOIAT
UTOTU OOCYXXJIEHUSI U BBICTABIISIET OIICHKU BBICTYIIABIIUM CTyJ€HTaM B pabouuii xkypHai. CTyaeHT
nMECT HpaBO O3HAKOMUTHCA C HUMU.
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[Ipy mDOArOTOBKE K CEMHUHApYy CTYACHTBI MMEIT BO3MOXKHOCTB BOCIIOJIb30BaThCS
KOHCYJbTallMsIMHM TperoaaBarens. KpoMe yka3aHHBIX TEM CTYAEHTHI BIIpaBe, IO COINIACOBAHUIO C
npernojaBarenaeM, U301paTh U APyrue HHTEPECYIOIINE UX TEMBI.

Jpyrumu opmMamMu IPaKTUYECKUX 3aHATUH 110 XUMUU SIBIISIIOTCS pEIlICHHE PACYETHBIX 33124
U J1a0OpaTOPHBINA MPAKTUKYM.

Pemenue 3a1a4y 3aHMMAaeT B XUMUYECKOM 00pa30BaHUM BaKHOE MECTO, TaK KaK 3TO OJUH U3
pUEMOB 00yUYEHHS, TOCPEACTBOM KOTOPOro odecreunBaercs: 0oliee riiyooKoe U MOJIHOE YCBOECHUE
yueOHOro MaTepuana 1o XuMuu. UToObl KaU€CTBEHHOT'O OCBOUTH XUMHUIO, U3YUYEHUE TEOPETUIECKOTO
MaTepuaia JOJKHO COUETaThCs C CUCTEMAaTHUYECKUM PEIICHUEM Pa3JIMYHBIX 3a7au.

JlaHHBIN Kypc pa3BUBAeT y ydalluXcs YMEHHE pellaTh TEOPETUYECKUE U PACUETHBIE 3aaUH,
a Takke o0IllMe MHTEJUIEKTYyalbHble YMEHHS U HAaBBIKM — aHAIM3UPOBATh, KOHKPETHU3UPOBATD,
0000111aTh, MPUMEHATH PUEMBI CPABHEHUSI.

Pemenue 3am1ay cnocoOCTBYET OCO3HAHUIO YYALIUMUCS CBOEH COOCTBEHHOU NEATENBHOCTH,
o0ecreynBaeT UX CaMOCTOSTENbHOCTh M aKTUBHOCTD, (POPMUPYET YMEHHSI IPUMEHSTD MOJTyYCHHbIC
3HAHUA B HECTAHJAPTHBIX, TBOPUECKUX 3a/1aHUAX. TakkKe y CTY/IEHTOB BOCIIUTHIBACTCS TPYAOIIO0HE,
LEJIEYCTPEMIIEHHOCTh, PA3BUBAETCSI YYBCTBO OTBETCTBEHHOCTH, YHNOPCTBO M HAaCTOMYMBOCTH B
JOCTHIKEHUH TOCTaBIEHHOW 1enu. B mpolecce pemieHus 3aiad peanu3yroTcs MeXIpeaIMeTHbIe
CBSI3M, YTO MO3BOJISIET YYAIIMMCS IOJIy4aTh HEIOCTHOE NPEACTaBICHHE 00 OKPYXKAIOIEM MHUpE C
LENbI0 WCIOJIb30BaHUS €r0 B JanbHeWmed »u3Hu. VHTerpamus ¢ TeMu OpeaMeTaMH, KOTOPbIe
Ka)XyTCs CTYACHTaM JIOCTaTOYHO IMPHUBJIEKATEIbHBIMU, ITO3BOJISET YCIIEIIHO MOBBIIIATh UHTEPEC K
XUMHUH U pa3BUBaTh MOTUBALIMIO €€ n3ydeHus. IHTerpupoBaHue C MPUKIAJAHBIMU AUCHUILTHHAMH
pacKpbIBaeT BO3MOKHOCTH MTPAKTUYECKOTO IPUMEHEHUSI IPUOOPETAEMbIX XUMUUYECKUX 3HAHUM.

JIaGopaTopHbIil MPAKTHUKYM MO XUMHUHU JUIsl CTYIAEHTOB MpEIIojiaraeT pa3BUTHE HABBIKOB
paboThI B 1a00paTOpUK ¢ XUMHUYECKUMH BEIIECTBAMH, & TAKXKE CIIOCOOCTBYET JIyUIIEMY YCBOCHHUIO
JTUCITUTIAHBI.

B xone npoBeneHrs MpakTUYECKUX 3aHATUHN (JJaOOpaTOPHBIX paboT) CTYACHTY HEOOXOAUMO
MIPOBECTU XMUMHUYECKUN SKCIIEPUMEHT, 3aMKCUPOBATh CBOM HAOJNIONCHUSA, OMHCATH MOJIYYCHHbBIE
pe3yJIbTaThl U CE€TIaTh COOTBETCTBYIOLINE BHIBOBI.

N3yuenne oO6meoOpa3oBaTesbHOM  ydeOHOW  AMCHUIIMHBI  «XHMMHS»  3aBeplIaeTcs
MoABEICHUEM HUTOTOB B (QopMe nuddepeHIIMpoBaHHOTO 3aueTa B paMKax MPOMEKYTOYHOM
arrectauuu ctyaeHtoB B mpomecce ocBoeHus OITOIT CIIO ¢ momyueHMeM cpeaHero oOIIero
obpazosanus (ITTICC3).

7. OUEHOYHBIE CPEACTBA JJIsA KOHTPOJISI YCIIEBAEMOCTHU
7.1. ITacnopT poHIA OLICHOYHBIX CPEACTB

K
KOHTpOTHpyeMsie oxn HanmeHnoBaHMe OLIEHOYHOTO CPEICTBA
Ne KOHTPOJIUPYEMO
| pasnenst (Temsl) | .
i JUCIMILINHBI 1 KOMICTCHIMH TCKyHH/If/'I HpOMe)KYTO‘-IHaﬂ
(mn ee acth) KOHTPOJIb aTTecTalus
| Pazmen 1. OOmas wu Vv, T, P, IIP,
" | HEOpraHW4eCcKas XUMUsI KP
Paznen 2. Opranunueckas Vv, T, P, IIP,
. - udd. 3auet
2 XUMHS KP . saue
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7.2. Kpurepum oueHKHU 3HAHUM

Kpurepuu onieHMBaHUs YCTHOI'O OTBETA:

[Toporu oneHok

BapuaHTsl napamMeTpoB

HeynosnerBopurensHo

CTYZIEHT OOHapyXKMBaeT He3HAHHE OOJIBbILECH YaCTH COOTBETCTBYIOIETO
BOIIPOCA, JOMYCKAET OMUOKH B (POPMYTUPOBKE ONPEACTICHUN U IPaBHIIL,
UCKQKAIOIINE HMX CMBICH, OECHOPSIOYHO W HEYBEPEHHO H3JaraeT
Marepuall.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

CTYyIEHT OOHApy)XKMBAET 3HAHWE M MOHMMAHHE OCHOBHBIX MMOJIOKCHUMN
JMAHHOM TEeMbl, HOT H3JIaraeT MarTephaj HEMOJHO M JOIMYyCKaeT
HETOYHOCTH B ONPEICIICHUN MOHATHIA WK (HOPMYITHUPOBKE MPABHII; HE
yMeeT JOCTaTOYHO TJIyOOKO U JOKa3aTeIbHO O0O0OCHOBATH CBOH
CYKICHHUS ¥ MPUBECTH CBOM NPUMEPHI; H3JaracT Marepual
HETOCJICI0BATEIbHO U JIOMYCKACT OMIUOKH B SI3bIKOBOM O()OPMIICHUU
U3J1araeMoro.

Xopomo

CTYJICHT JTa€T OTBET, yJOBJICTBOPSIONIUN TEM ke TpeOOBaHUAM, UTO U
JUTSL OLICHKH «OTJIMYHOY», HO JIOMyCKaeT 1—2 omuOKu, KOTOPBIE caM ke
UCIIpaBisieT, U 1-2 HemodyeTa B IMOCIEIOBATEIBLHOCTH U S3BIKOBOM
0(OpPMIICHUH U3TIAraeMoro.

OTIIMYHO

CTYJIEHT IMOJHO WH3JaraeT Marepuan (OTBEYaeT Ha BOMIPOC), MdAeT
NpaBWIbHOE OMNpEICIICHUE OCHOBHBIX IOHSTHH; OOHApy)KUBaeT
MOHMMAaHUE MaTephalia, MOXXEeT OO0OCHOBaTh CBOM CYXKICHHSI,
NPUMEHHUTD 3HAHHS HAa IPAKTUKE, IPUBECTH HEOOXOAUMBbIC TIPUMEPHI HE
TOJILKO U3 YUE€OHHKA, HO M CAMOCTOSATEIBHO COCTABIICHHEIC,

u3JaracT MaTepuall MoCJIe0BaTEIbHO U JIOTUYHO.

Kputepuu ouenuBanus pedepara

IToporu oueHok

BapuanTsl napameTpoB

HeynosnersopurensHo

TemMa pedepaTa HE pacKkpbiTa, OOHAPYKMBAETCA CYIIECTBEHHOE
HENOHUMaHUE IPOOJIEMBI.

yI[OBJ'ICTBOpI/ITeJ'ILHO

UMEIOTCS  CYIIECTBEHHbIE  OTCTYIUIEHHMS OT  TpeOoBaHHMH K
pedpepupoBanuio. B uacTHOcTH, Tema OCBEII€HA JMIIb YaCTUYHO;
JIOMYIIEHb! (paKTHUECKUE OIIMOKM B COAEp)KaHUM pedepaTa WM IMPH
OTBETE Ha JIONOJIHUTENIbHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBOJIBI.

Xopomo

OCHOBHBIE TpeOOBaHUs K pedepaTy U €ro 3alluTe BHIIOIHEHBI, HO MPH
9TOM JOINYUIEHbl HEAOYETH. B 4YacCTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KECHUU MaTepuasa; OTCYTCTBYET JOTHYECKasl MOCIEN0BATEIbHOCTD
B CY)XJIEHUSX; HE BBIJAEpKaH 00bEM pedepara; UMEIOTCs YIYIIEHUs B
o(opMIIeHHH; Ha JOTIOJHUTEIbHBIE BOIPOCHI JIaHbl HETIOJIHBIE OTBETHI.

OTIIMYHO

BEITIOJTHEHBI BCE TPEOOBAaHMS K HAMMCAHWUIO W 3aluTe pedepara:
o0o3HavyeHa mpobiieMa 1 000CHOBaHa €€ aKTyalbHOCTb, ClIeaH KpaTKUi
aHAJIM3 PA3JIMYHBIX TOYEK 3PEHUS HAa pacCMAaTPUBAEMYIO MPoOIeMy U
JIOTUYHO M3JI0KE€HA COOCTBEHHAS TO3HIIHSL, CPOPMYTUPOBAHBI BBIBO/IBI,
TEeMa PACcKphITa MOJHOCTHIO, BBIIEPXKaH 00BHEM, COOITIOICHBI TPEOOBAHUS
K BHEIIHeMY OQOpPMJICHUIO, JaHbl OTBETHl HAa JOMOJIHHUTEIbHBIC
BOIPOCHI.
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Kpurtepuu orieHKH KOHTPOJIbHON pabOThI, TECTUPOBAHUS

Onenka "5" craButcs 3a 90-100% npaBUIbHO BBHIIOJHEHHBIX 3aaHUN
Ouenka "4" craBurcs 3a 66 - 89% npaBUILHO BBINOJHEHHBIX 3aaHUN
Onenka "3" craButcs 3a 50-65% npaBUIIbHO BBIIIOJIHEHHBIX 3aJJaHUM
Ouenka "2" craBUTCS, €CJIM MIPaBUIIBHO BBINMOJHEHO MeHee 50% 3amanuii

Kputepuu o1ieHOK mpoOMeKyTOYHOM aTTeCTalluu

IToporu onieHOK

BapuanTtsl napamMeTpos

HeynosnersopurensHo

Ouenka «HEYJIOBJIETBOPUTEJIBHO» BrIicTaBIsCTCS:

1) 3a mosHOE OTCYTCTBHE OTBETA HAa BCE BOIIPOCHI OUJIETa;

2) mpu HECOOTBETCTBUM OTBETA 3aJaHHOMY BOIPOCY, HEMOJIHEIE,
HETOYHBIE OTBETHI Ha BCE BOIPOCHI OMIIETa, €CIIM OHU colepkaT Ooee
JIBYX TpyObIX OIIMOOK WX OoJiee MSATH HEe3HAYMTENbHBIX 3aMeYaHuil
(HemoueToB);

3) mpu 0OHAPYKEHUH LIMAPTAJIOK.

JlomonHuTeNbHBIE W YTOUHSAIOIIME BOMPOCHI MpenojaBareis He
MIPUBOJIAT K KOPPEKIIMU OTBETA O0YYAIOIIErOCs.

YI[OBJ'IGTBOPI/ITGJ'IBHO

Ounenka «YJIOBJIETBOPUTEJIBHO» BeICTaBnseTCs 3a HEMOJHBIC,
HETOYHBIE OTBETHI HA BCE BOMPOCHI OMIIETa, TPU HAJIMYUU JIBYX TPYOBIX
omMOOK WM TIISITH HE3HAUMTEJIbHBIX 3aMeyaHUW (HEIOYETOB).
JlonomHUTEIbHBIE U YTOUHSIIOIIUE BOIPOCHI MPEIOIaBaTessl MPUBOASLT
K KOPPEKITMH OTBETa 00YYarOIEerocs.

Xoporo

Onenka «XOPOIIO» BeicTaBIIsIeTCA 3a IPABUIIBHBIE, HO HEAOCTATOYHO
MOJTHBIC OTBETHI HA BCE BOMPOCHI Owiera, mMpu Hamwuuu | rpyOoid
ommOKu WM 3-4 HE3HAYMTENbHBIX 3aMEYaHWil  (HEIOYETOB).
JlonomHUTEIbHBIE U YTOUHSIIOIIUE BOMPOCHI MPEIOIaBaTesl MPUBOASLT
K KOPPEKIIMU OTBETa 00YyJar0IIerocs.

OmIN4HO

Ounenka «OTJIMYHO» BbICTaBisieTCs  CTYIEHTY 3a  TOJIHEBIE,
pa3BepHYThIe U TMpaBUJIbHBIE OTBETHI HAa BCE TPHU BOMPOCHI OHIIETA.
JlomycTMOe YMCI0 HE3HAYMTENIbHBIX 3aMEUaHUW W HEIO0YETOB — HE
Obonee  aByX. JlomonHWUTENbHBIE UM YTOUHSIIONIME  BOIPOCHI
MIPEnoIaBaTelisi MPUBOIAT K KOPPEKIIMHA OTBETa 00y4aromerocs.
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7.3. OueHO4YHBbIE CPEACTB /JIsl IPOBeAeHNUS TeKyllel aTTecTalluu

BEIIECTB, MOJIb, MOJISIpHAs
Macca, MOJIApHBIN 00beM,
XUMHUECKAs PEaKLINs,
KJ1accu(UKaMs PeaKIui,
IEKTPOJIUT U HEIJIEKTPOJIUT,
JNEKTPOIUTHYECKAS
JUCCOITHAIIVSI, OKUCITUTENb 1
BOCCTaHOBUTEIIb, OKHCIICHUE
1 BOCCTAHOBJICHHE.

- OCHOBHEBIC 3aKOHEI XUMHHU:
COXpaHCHHA MACChI BCIICCTB
" DOHEPTHUHU, IOCTOAHCTBA

peakiuii HOHHOrO OOMeHa.

- XapakTepu30BaTh: XUMUUYECKHE
3JIeMEHTHI (0T BOJOpOaa 110
KaJIbIUs1) HA OCHOBE MX TOJIOKCHHUS
B [lepuonnueckoii cucreme J[. 1.
MenpeneeBa u 0cOOCHHOCTEH
CTPOCHHUSA UX aTOMOB; CBS3b MEXIY
COCTaBOM, CTPOCHUEM U
CBOMCTBaMU BELIECTB; XUMHUUECKHE
CBOMCTBa OCHOBHBIX KJIACCOB
HEOpPTaHUYECKUX BEIIECTB.

- OIICHKH BIUSHUS XUMHYECKOTO
3arpsi3sHEHHS OKPY KAroIIel cpebl
Ha OpraHu3M 4YeJIoBeKa,

- KPUTHYECKOH OLIEHKU
WH(OPMAIIH O BELIECTBAX,
WCTIOJIb3YEeMBIX B OBITY,

- IPUTOTOBJICHHS PACTBOPOB
3a/1aHHOM KOHLEHTPALMH

®opma o
3HaHuA YMeHus [IpaxTHueckuii ONBIT (BIAAETH) Jlnanbie kadecTBa 00yJarOmIErocs
aTTecTaluu
- XHMMHYECKYI0 CUMBOJIMKY: - HazpiBaTh: Xumuueckue
SHAKM XUMHYECKUX 3JIEMEHTBI, COETUHEHNS N3YUYEHHBIX - 4YBCTBO FOPJIOCTH M YBAKCHHS K
DIIEMEHTOB, OPMYIILI KJIaCCOB. HCTOPHUH U JOCTHKEHUSIM
XUMUHCCKUX BEIICCTB U . Hcrons308ath NproOpeTeHHbIC OTEYECTBEHHOIH XUMHUECKOH HAYKH;
ypaBHEHHS XHUMHUECKHX - OOBACHATD: HUIUUECKUI CMBICIT SHAHUS ¥ YMEHHS B IPAKTHYECKOI
pEaKUuid. aTOMHOT0 (TIOPSIAKOBOT0) HOMEpa TESTEIBPHOCTH ¥ IIOBCEIHEBHOM - XUMUYECKH TPaMOTHOE MTOBEJICHNE
. XUMHAYCCKOro 3JIEMEHTa, HOMEPOB SKHM3HU VIS B ITpo(heCCHOHANTBHON JIeATENEHOCTH
- BaoxneHIIAe HORATHA I'pYyIIIbL ¥ IIEPUOJA, K KOTOPbIM 1 B OBITY TIpH OOpaIlleHHN C
XMMHH: XUMHYECKUH 3JIEMEHT MPUHAIJIEKNT B - 0e30macHOro oopameHus ¢ XMMHUYECKUMH BEIIECTBAMH,
SJIIEMCHT, 4TOM, MOJICKYIa, ITepuognueckoii cucreme I.11. BELICCTBAMH U MaTepHalIaMH, MAaTepHAIAMH H [IPOLIECCAMY;
OTHOCHUTEIbHBIC aTOMHAS U MeHeneeBa; 3aKOHOMEPHOCTH
MOJIEKYJISIpHASI MacChl, MOH, | p3MeHeHus CBOMCTR 3JIeMEHTOB B - 9KOJOTHICCKH IpaMOTHOTO - TOTOBHOCTH K TIPOIOJDKEHUIO
V, T, P, [IP, | XMMHYECKas CBSI3b, npezenax MajbiX IIEPHOJIOB U TIOBE/ICHUA B OKPYKAIOWIEH CPENIe, | oGpasoBaHMs M MOBBIMICHHS
KP BEIIECTBO, KJIaCCUPUKAIUS TJIABHBIX MOATPYIIIT; CYIIHOCTh KBaJIM(UKALIUU B M30paHHON

po(heCCHOHATLHOM AeSTETBHOCTH U
00BEKTUBHOE OCO3HAHUE POJIU
XMUMHYECKUX KOMIIETCHIIUH B 3TOM;

- YMEHHUE UCIIOJIb30BATh TOCTIKCHIS
COBPEMEHHOM XUMUYECKON HAYKH U
XUMHYCCKUX TEXHOJOTHH JIJIst
MOBBIIIEHHS COOCTBEHHOTO
VHTEJUIEKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOH TIPohecCHOHATBHON
JIeSITETbHOCTH.
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COCTaBa, MePUOINUECKUI
3aKOH; 3aKOH ABOrajpo,
3aKoH I 'ecca, XUMIUIECKOTO
crpoeHus bytieposa.

- OCHOBHEBIE KJIaCCHI
HCEOPTraHNYCCKUX U
OPraHUYECKUX COEAUHEHUN U
UX XUMHUYECKHE CBOMCTBA.

- OnpenensaTh: COCTaB BEMIECTB I10
ux (hopMysaM, MPHHAIICIKHOCTh
BEIIECTB K OMPEICICHHOMY KJIACCy
COEIMHEHMM, THITEI XUMHUYECKHX
peaxIvii, BAICHTHOCTh U CTETICHD
OKUCIIEHUS DJIEMEHTA B
COCOUHCHUAX, TUIT XI/IMH‘-ICCKOﬁ
CBS3H B COEIUHEHMSX,
BO3MOKHOCTb TIPOTEKAHHS PEaKIInit
HOHHOTr0 OOMeHa.

- CocTaBisITh: (GOPMYJIBI
HEOPraHWYECKUX COEJIMHEHUI
HU3YYEHHBIX KJIACCOB; CXEMBbI
CTpOEHHSI aTOMOB TepBbIX 20
anemeHTOB [lepuoanueckoi
cuctemsl [I.M1. MeHeneena;
YpaBHEHUS] XUMHYECKUX PEAKIIUH.

- BBIYuCasATh: MaccoByto J0JII0
XUMHUYECKOTO JJIEMEHTA T10
(hopMyIe coeAMHEHNST; MacCOBYIO
JIOJTFO BEIIECTBA B PaCTBOPE;
KOJIMYECTBO BEIIECTBA, 00bEM HIIH
Maccy 10 KOJHYECTBY BEIIECTBA,
00BEMY MIIM Macce peareHTOB, N
MPOAYKTOB PEaKLUH; TETJIOBOH

3¢ (deKT peakium.
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[IpumMepbI OLIEHOYHBIX CPEICTB

IIpuMep KOHTPOJIBLHBIX padoT:

Bonpockl KOHTPOIBHBIX paboT

Kontponbnas padora no pasgeny 1
«O01as 1 HeOpraHu4ecKask XUMH»
Bapuant Nel

1. K amynbcusMm ¢ xKuakoit hazoit OTHOCSATCS:

a) TieHa

b) B3Bech

C) Kpem

d) mynena
2. Ompenenute MaccoBYIO 100 Boabl B kpuctamioruapare CaSOy - 2H,O (rumc).
3. Haiigute maccy conu, KoTopasi o0pasyeTcs Ipy B3aUMOAEHCTBUM pacTBOpa rUAPOKCHIA KaIUs
C pacTBOPOM CEpHOM KHUCIOTHI Maccoi 30r ¢ MaccoBOM 10y1eit Kuciaotsl 5%.
4. Onpenennure MaccoBYIO JOJIO cynbdara HATPUS B pacTBope, moimydeHHoM cimuBanneM 120r 10%-Horo
pactBopa Na,SOs u 200r 4%-Horo pacTBopa TOro ke BelIeCTBa.
5. Beruncnure MossipHyro KoHIeHTpaiuio 20 % pacTBopa XJIopuaa Kalblus MI0THOCTRIO 1,178 /M.
6. Uemy paBHa MOISPHOCTh U MOJsLTbHOCTE 30% pactBopa NaOH mmotHocThrO 1,328 r/™Mn? K 1 11 aTOTO
pacTBopa npuOaBuIU 5 11 BOABL. BEUKCINTE MacCOBYIO IOJIIO TOIYYEHHOTO PacTBOpA.
7. BBIUMCIIHMTE KOHIL. THAPOKCH/I HOHOB B BOJHOM PACTBOPE, ECIIM KOHIL. HOHOB BOZI0pOo/a paBHa 10 Moin/i.
VYKaXuTe LBET METHJIOPaHXa B 3TOM PacTBOpeE.
8. B pactBop nomectunu 100 monekyn. Onpeaenure 4ucio AUCCOUUUPOBAHHBIX MOJIEKYII, €CIU CTEIICHb
JMCCOLMAINN PaBHA!

a) 0,04

b) 04

c) 0,1

d) 09
9. pH pactBopa paBeH 5. Beruucnure KOHIEHTPALKIO THAPOKCH HOHOB B PACTBOPE. Y Ka)KUTE L[BET
METHJIOPaHXa B 3TOM PacTBOPE.
10. K 20 r pactBopa, comepxamiero 5 % cynbdara mean, 100aBUIN THAPOKCHJT HATpHA. Brraucinure
Maccy o0pa3oBaBLIErocs ocaaKa?
11. Kakve u3 npuBeeHHBIX PEaKIUil SBISIOTCS BHYTPUMOJICKYIspHBEIMEI? PaccTaBpTe KO3 dUIIMEHTH B
YPAaBHEHUSIX PEAKIMNA. YKaKUTE BOCCTAHOBUTEIb, OKUCIIUTEID.
a) KNO3 = KNO; + O;
6) Mq+ N, = Mq3N2;
B) KC103 = KCl + Os.
12. CoctaBbTe cXeMy AJIEKTPOJIM3a BOJHOTO pacTBOpa HUTpaTa Oapus Ha IUIATHHOBBIX AJIEKTPOIaX
13. Ilpu sanekTposnu3e paciuiaBa Xjaopuaa HaTpus Maccoit 11,7 r Ha aHO/€E BBIACIUJICS T'a3 KOJIUYECTBOM
BemiecTna?
14. Tlpu snexTpoin3e pacTBOpa THIPOKCHIA Oapyrs Ha aHOJE BBIJEISIETCS: a) BOJOPOI; 0)
KHUCJIOPOA; B) OapHid.
[Ipu anexTponuse pacTBOpa HOAUAA Kalus B pacTBOpe oOpaszyercs: a) HOoI0BOOpOAHAS KUCIIOTA,
0) BO/1a; B) THJIPOKCH/]T KaJusl.

Bapuant Ne2
1. K aspo3zomnsim ¢ TBepaoi ¢a3oit oTHOCATCS:
a) TyMaH
b) cmor
c) obOmaka
d) mnemsa

2. BerunciauTe MaccoByrO OO IMIENTOYM, KOTOpasi 0O0pasyercst mMpu pacTBopeHun 124r okcuma
HaTpusl B BoJe maccoil 960r.
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3. Beruucnure maccoByto om0 (%) kKpucramum3anuoHHoi Boabl B ['aybepoBoit comn NaxSOy -
10 H20
4. Cxonbko rpaMmoB BoJibl Hasto ucnaputs u3 800 r 15%-ro pacTBopa BemiecTBa, 4TOObI yBETUYHUTD
€ro MaccoBYIO J10J1t0 Ha 5%7?
5. Hns meiirpanuzaun 20 ma 0,1 M pacTBOpa COJNISIHON KHCIOTHI MOTPEOOBAIOCh 6 MIT pacTBopa
eakoro Hatpa. OnpeneauTb MOJSIPHYIO KOHIIGHTPAIMIO pacTBOpa €AKOro HaTpa.
6. CKOJIbKO IPaMMOB pacTBOpa C MaCCOBOM J0JIEH cepHOU KUCIOTH 96% He00X0uMO BIUTH B 1 11
BOJIbI, UTOOBI MOTYYUTh PACTBOP C MaccoBoit noneit 10%?
7. Ckonbko Ma 0,5 M u 0,1 M pacTBOpoB a30THOM KHUCIIOTHI CIEAYET B3SITh JUIsl IPUTOTOBICHUS
1000 M 0,2 M pactBopa.
8. B pacrtBop mnomectunu 100 wmonekyn. Omnpenenure CTENEHb IUCCOLUALUU, €CIIU
JUCCOLMUPOBAIIH:

a) 5 MOJeKy,

b) 15 moneky,

c) 50 monexyi,

d) 95 monekyn
9. pH pactBopa paBen 3. BprumciuTe KOHI. THIPOKCHI HOHOB B PacTBOpe. YKAKUTE IBET
¢beHondTanenHa B 3TOM pacTBOpeE.
10. B pesynbpTaTe peakuuu cyinbdura kanplusg ¢ okcuaoM kpemuus (IV) Bbiienumiicsa raz okcupg
cepsl (IV) o6bemom 67,2 1. OnpenenuTe Maccy COJIM, KOTOpasi BCTYIUIa B PEaKIHUIO.
11. Kakue coequHeHHs U MPOCTHIE BEIECTBA MOTYT MPOSBIISATH TOJIBKO OKHCIUTENbHbBIE CBOMCTBA?
Bri6epute Takue BemiecTBa U3 npemioxkeHHoro nepedrs: NO2, Oz, HoSO3, K2SO4, FeCly, HNOs.
CocTaBbTe ypaBHEHHE JIEKTPOHHOTO OanaHca, paccTaBbTe KOd(h(PHUIIMEHTHI B ypaBHEHUHU PEAKIUU:
Cl; + KOH = KCl + KC103 + H»O.
12. CocraBbTe CcXeMy OJIIEKTPOJIM3a BOJHOIO pacTBOpa cyinb(ara LHUHKA Ha TpaUTOBBIX
AIIEKTPOJaxX
13. Ilpu snexTponu3e BOJHOTO pacTBOpa HUTpara cepedpa BhIIETHIOCH 5,6 1 raza. CKOJBKO
rpaMMOB MeTaJlla OTJIIOKHIIOCH Ha KaToie?
14. Tlpu snektponuse pactBopa Hutpata meau(1l) Ha karone BeIIENsSETCS:
a) MeJib; 0) KUCIOPOJI; B) BOJAOPO/I.
[Ipu snexTpoun3e pacTBOpa OpoMHIa JTUTHS B paCTBOpPE 00pa3yeTcs:
a) BoJia; 6) OpoMOBOIOPOIHASL KMCJIOTA; B) THAPOKCHU/T JIUTHSI.

KonrtponbHas pabora no pasaemny 2
«Opranuyeckast XUMHUS»
Bapuant Nel

1. I[IpuBenuTe MO OAHOMY MPUMEPY Ui KaXKAO0TO THIIA:

a) Peaxmuu, HampaBjIeHHBIE HA YUIMHEHUE LENHU (KOHCTPYKTHBHBIE PEAKLIUH), HAIPUMED,

IKUJIMPOBaHUE, OJTUMEpU3aLHs, (T10JIM)KOHACHCALINS

b) Peakiuu, HarpaBlIeHHbIE HA YKOPOUEHHE YIIIEPOJIHON 1eTH (PEaKIMU paclieryIeHus)

¢) Peakuuu BBeneHus, ynaneHns WM B3aMMOIPeBpaIleHUs (QyHKINOHAIBHBIX TPYIII

d) Peakumu oOpa3oBaHHs KpaTHBIX CBS3EH

e) Peakumu nuknm3anyy v apoMaTru3anun
2. Onpenenute BaJCHTHOCTh U CTENICHW OKHUCIICHUS aTOMOB yriiepoja 1o ¢opmynam coequnenuii: CoHs-,
CsH4, CHCI3, C;Hs0OH, CsH o, C3Hs, CHs, CH3Cl, CH30H, CCl4
3. CocTaBbTe CTPYKTYpHble popmynbl NponuabeHsona, ero romosiora 1 nsomepa. Hasosute BelecTsa.
4. CocTaBbTe ypaBHEHHUS pEeaKINii B COOTBETCTBUHU CO CXEMOW MPEBPAIICHNI: N3BECTHIK — OKCHJ
KaJbIUs — KapOu KaJblysl — aleTUIeH — OCH30JI — reKcaxJIopaH.
5. 10 1 cmecu sTriieHa 1 nipornaHa 1 10 71 Bogopoaa NponyCTHIIN Haj KaTanu3aTopoM. [pu sTom oOmuit
00beM cMecu yMeHbImiIca 10 16 1. Onpenenute 00beMHOE COAepIKaHUE MIPOMaHa B UCXOTHONW CMECH.
6. Onpenenure MOJIEKYISIPHYIO (POPMYITY AUTAIOTEHIIPON3BOAHOTO allKaueHa, €CIIM U3BECTHO, UTO
MaccoBasi 10J1s1 Opoma B HeM cocTasisieT 75,5%°7
7. B pe3ynbTare peakuy MOJIHOTO OKHCIEHHUS roMoJiora OeH301a BeIAeIIcs ra3 oobeMom 4,704 1.
Ompenenure CTPOSHUE apOMaTHIECKOTO YIIIEBOIOPOAa, €CITH U3BECTHO, YTO B pEaKIHIO BCTYmiio 6,048 1
Kuciopoaa?
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8. Kakue BemniecTBa MOKHO HCIOIB30BATh ISl MOCJIEI0BATEIBHOTO npeBpalienus? Hanucars ypaBHEeHUS
pEeaKInid.

CaCO; —= CaC;

0
C —= H—C==C—H ——en,—c</

N "
H—CH=CH—H CgHg — CgHsNO;

C;HsOH HO—CH,—CH,-OH

BapwnanT Ne2
1. HamumuTe ypaBHEHUSI peakUUil THAPUPOBAHUS TIIOKO3bI U (PYKTO3Bl. YKAXKHUTE, K KaKOMY KJIaccy
OpPTaHHYECKUX BEIECTB OTHOCATCS MPOAYKTHI BOCCTAHOBJICHUSI.
2. CocraBbTe CTPYKTypHBIE (GopMynsl: a) 4-BTop-OyTHi-3,5-muMmermnrentana; 0) 4-Broprpormi-3-
STHITENTaHa.
3. Ipu B3auMoelcTBUM 8 CM? NPEENBHOTO 0HOATOMHOTO criupTa (1. = 0,8 r/cM®) ¢ HaTpreM BBIIETUICS
BOZOPOJ B 00BhEME, JOCTATOYHOM ISl THApupoBaHus 2,24 1 3teHa (H. y.). Onpenennre MOIEKyIIPHYIO

tdhopmyiry criupra.

4. Onpenenute KOHEYHBIN POAYKT B pe3yJIbTaTe CIAEAYIOMINX MPEBPALLICHHIN:
+HCI +Na, AlClg, 1 Kar., t +H,0

CH, % 5 X —H, 4 H,S0, (KoHu.) X5

Hanuiure ypaBHEHHS 3TUX PEaKLIMM.
5. Ha cMmech kapOumoOB alfOMUHHS M Kalbllus Maccodl 34,4 T MOACHCTBOBAIM Pa30aBlICHHON COJSTHOW
kucinoTol. Onpenenure MOJEKYISIpHYIO (hOpMYITy YriIeBOJOPOAOB, BBIACTUBIINXCS B X0JI€ PEAKLIUH, €CIIN
WX CyMMapHBIid 00beM coctaBisieT 14,56 n?
6. Paccunraiite, kakoil 00beM (H. y.) Bozayxa (¢ (O2) = 21 %) HeoOX0auM It OIHOro cropanus 10 m?
HPHMPOJHOIO Ta3a, copepskamero 96 % mo o6beMy MeTaHa u 2 % Heroprouux npuMecei. OTser gaiire B M
¢ TouHocThio 70 0,001.
7. HanuiuuTe ypaBHEHUS 3TUX PEAKLIMM.
CH4 — C2Hg — C3Hg — CgHi4 — CsHs — CsHsNO2

Iuxnorexcan
8. Bpruucnure, kakoil 00beM (H. y.) AMBHHMIA MOXXHO IOJYYHUTh JAETHAPOraJioreHupoBaHueM 1,4-
JuOpomarnkaHa Maccoi 216 Kr, eciii BbIXOJI IPOAYKTa peakiuu cocTtasisier 90 % ot TeopeTnueckoro?
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7.4. OIICHO‘IHBIe cpeacrea AJisi MpoOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuu

HpOMe)KYTO‘IHaH arrecranus

Macca, MOJIIPHBIA 00beM,
XUMHUYECKask PeaKiusl,
KJTaccu(puKaIus peaxiu,
AJNIEKTPOJIUT U HEAIIEKTPOJIHT,
ANEKTPOIUTHYECKAS
JIACCOLMAIINS, OKACIIATEID U
BOCCTaHOBHUTEIb, OKHCIICHHE
M BOCCTaHOBJIEHUE.

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

- XapakTepru3oBaTh: XUMHUUECKHE
3JIEMEHTHI (OT BOAOPOA JI0
KaJIBIII/ISI) Ha OCHOBC HX ITOJOXCHUS
B Ilepuonnueckoii cucreme J[.1.
MenzeneeBa u 0coOEHHOCTEN
CTPOCHUSI X aTOMOB; CBSI3b MEXKIY
COCTaBOM, CTPOCHHUEM U
CBOWCTBAaMH BEILLECTB; XUMHUECKHE
CBOWCTBa OCHOBHBIX KJIACCOB
HEOPraHMYECKHUX BELICCTB.

- OnpenensTh: COCTaB BEIIECTB IO
ux (hopMyraM, MPHUHAIIEKHOCTb

- OLICHKY BIIUSIHUSA XHUMHYECKOTO
3arpsi3sHEHMS OKPY KaroIel cpebl
Ha OpraHu3M 4elIOBeKa,

- KPUTHYECKOMU OLICHKHU
WHOPMAITUK O BEIECTBAX,
WCIIOJIb3YEeMBIX B OBITY,

- IPUTOTOBJICHHS PACTBOPOB
3a/1aHHOM KOHLEHTPALMH

®opma o
3Hanus VMmenus ITpakTudeckuii OmbIT (BIAACTH) JInuHble KauyecTBa 00YYAIOIIEerocs
aTTeCcTaluu
- XHMHUYECKYIO CUMBOJIMKY: | - Ha3pIBaTh: XMMHYECKHE
3HAKM XUMHYECKUX 3JIEMEHTBI, COSIUHCHHS U3YYCHHBIX
3IIEMEHTOB, (OPMYJIbI KJIaCCOB. - YyBCTBO TOPJOCTH U YBXKCHHUS K
XUMHMYECKUX BELIECTB U 5 UCTOPUU H JOCTHXCHUAM
YpaBHEHHS XHMHYECKUX - OOBsIcHATB: pu3ndeckuii cMpicn | Mcmons30BaTh MpHOOpPETEHHBIE OTEUECTBEHHON XMMHIUECKOI HAYKH;
PeaKIHii. aTOMHOTO (ITOPSIKOBOT0) HOMEpPa 3HAHWS U YMCHUS B MPAKTHICCKOMN
XUMHYECKOT0 3JICMECHTa, HOMEPOB | JEATEILHOCTH H IIOBCEIHEBHOM - XMMHMYECKH IPAMOTHOE TIOBEICHHE
- Baxxneimune noHaTus IPYIIBI ¥ IEPUOJIA, K KOTOPBIM SKU3HU JIJIS: B IPpOeCCHOHATEHOMN IEATETBHOCTH
XUMHH: XUMHUYCCKHHU 3JIEMEHT IPUHAIJICIKHUT B U B OBITY IIpU 0OpaILleHHUH C
DJIEMEHT, aTOM, MOJIEKYJIA, ITepunonnueckoii cucteme .M. - 6e30MacHOro OOpaNIeHus ¢ XUMUYECKAMH BELIECTBAMH,
OTHOCHUTEJILHBIE aTOMHAA U MeHeneeBa; 3aKOHOMEPHOCTH BCIICCTBAMM M MaTCpHalaMH, MaTepHaaaMy U MPOIeCCaMu;
MOJICKYJIIpHAsI MACChI, UOH, | W3MEHEHMS CBOMCTB DJIEMEHTOB B
XMMHYECKas CBA3b, Ipejenax MalbIX IepPHOIO0B 1 - OKOJIOTHICCKH IPAMOTHOTO - FOTOBHOCTb K HMPOJIOJIKEHHIO
Tudd. BEILECTBO, KIIACCU(PHUKAIIHS TJIABHBIX TIO/IMPYIIT; CYITHOCTh HOBCNICHIS B OKPYKAIOUICH CPCIC, | oGpazoBaHus U MOBBIILEHHS
3a4er BEIIIECTB, MOJIb, MOJISIPHAS peakIuii HFOHHOro oOMeHa. KBaJIM(UKALIMU B M30paHHON

HpO(i)eCCHOHaJ'IBHOfI JACATCIIBHOCTHU U
00BEKTHBHOE OCO3HAHHE poin
XUMHYCCKHUX KOMHGTCHL{I/Iﬁ B 3TOM;

- YMEHHE UCIIOIb30BaTh JOCTUKEHUS
COBPEMEHHOM XMMUYECKON HAYKH U
XUMHYECKUX TEXHOIOTUN JJIs
MIOBBIILIEHUS COOCTBEHHOTO
WHTEIJIEKTYaIbHOTO Pa3BUTHSA B
BBIOpaHHOH TpodeccrnoHaT HON
JIeSATEIIBHOCTH.
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3akoH ['ecca, XMMHUYECKOTO
ctpoenus bytneposa.

- OCHOBHBIE KJIACCBI
HEOPTraHUYECKUX U
OpTaHUYECKUX COCAMHCHHUH
UX XUMHYECKHE CBOMCTBA.

BEIIECTB K OMPEICIICHHOMY KJIacCy
COEIUHEHNM, TUIIBI XUMHYECKUX
peakiuii, BaJICHTHOCTh M CTEIICHb
OKHCJIEHHS DJIEMEHTA B
COEIMHEHNIX, TUII XUMUYECKOI
CBSI3U B COEIMHEHUIAX,
BO3MOXKHOCTb ITPOTEKAHUS pEaKIIui
HOHHOI'0 OOMEHA.

- CocraBmsTh: (popmynb
HEOPraHWYECKUX COECTMHEHUI
H3yYCHHBIX KJIACCOB; CXEMBI
CTPOCHHUA aTOMOB nepBbix 20
anemeHToB [leproanueckoit
cucremsl /.. Menneneena;
YpaBHEHUS] XUMHUYECKHUX PEaKLIN.

- BBIYuCasATh: MaccoByto J0JII0
XUMHYECKOTO 3JIEMEHTa TI0
(hopMyIe CoeIMHEHNST; MACCOBYIO
JIOJTEO BEIIECTBA B PACTBOPE;
KOJIMYECTBO BEIIECTBA, 00HEM MITH
Maccy IO KOJMYECTBY BEIeCTBA,
00BEMY MIIM Macce peareHTOB, HIIN
MIPOJIYKTOB PEAKLIUH; TEIIOBOM

3¢ (dexT peakiuy.
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1.4.1 IlpumepHbie BONPOCHI JJI51 IPOBeIeHMsI IPOMEKYTOYHOI aTTeCTAlNU
2 cemecTp

1. [lepuonuueckuii 3aKOH W TEPUOAMYECKAs CUCTEMa XHUMHYeCKHX osnemeHtoB J[.U.
MeHienieeBa Ha OCHOBE MPEACTABICHUI O CTPOCHUH aTOMOB. 3HAU€HHE IEPUOIMYECKOT0 3aKOHA JJIs
pPa3BUTHS HAYKH.

2. CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUUM AaTOMOB XHMHUYECKHX DJJIEMEHTOB U
3aKOHOMEPHOCTH B M3MCHECHHMHM MX CBOWCTB Ha MpUMEpE: SJIEMEHTOB OJHOTO TEPHOJA, TPYIIIBI.
DneKTpoHHbIE (OpPMYJIbl U TpaduuecKkue CXeMbl CTPOSHHS JIIEKTPOHHBIX CIIOEB aTOMOB 3TOTO
Mepuo/1a, TPYIIIbL.

3. Xumuueckue cBsizu. KoBaneHTHas CBs3b, €¢ 00pa3oBaHUeE.

4. Honnas cBsi3b, ee oOpazoBaHue.

5. 3apsiabl HOHOB. CTEneHb OKUCICHUS U BaJIGHTHOCTh 3JIEMEHTOB.

6. Mertanueckas cBsizb. BoopoiHas CBSI3b.

7. XUMHUYECKHUE PEAKIIUU U 3aKOHOMEPHOCTH UX MpoTeKaHus. CKOPOCTh XUMUYECKON PEaKIUU.
DNeMEHTapHBIE U CII0KHBIE PEAKIIUU.

8. @dakTopel, BIUAIOIUME HA CKOPOCTh XHUMHUYCCKUX peaknui (mpaBwio Bant-T'odda).
KaranuzaTopsl 1 HHTHOUTOPBHL.

9. HeoOpatumblie 1 oOpaTuMbie peakiuu. XuMmudeckoe pasHoBecue (mpunnui Jle [llarense).
10.  JlucmepcHble CUCTEMBI U UX KJIacCU(UKAIIHSL.

11. PacTtBopBI.

12. PacTBOpuMOCTB BEIIECTB B BOJE.

13.  CrnocoOsl BeIpaXeHHUsI COCTaBa PaCTBOPOB.

14.  DnexkTponuTUYecKas AUCCOIMALMS. DIEKTPOIUTHI CHIIbHBIE U cialble.

15.  Koncranrta puccoumanuu (Kuuc), mpoussenenue pacrBopumoctu (IIP), BomopoaHsiit

nokasatenb (pH).

16. I'maponus coneil.

17. OKHCIIUTENBbHO- BOCCTAHOBUTENBHBIE MpOIECChl, UX 3HaueHue. CocTaBieHUE ypaBHEHUI
OKHCITUTEIbHO-BOCCTAHOBUTENFHBIX ~ peakmnuii.  PaccranoBka  KOd(PPUIIMEHTOB  METOJAOM
AIIEKTPOHHOTO OallaHca U AJIEKTPOHHO-UOHHBIM METOJIOM (METOIOM IMOTYPEAKITHil).

18. XUMUYECKUE UCTOYHUKH TOKA.

19. DneKTpoXMMHUYECKUN PsiJl HAPSYKEHUN METaJUIOB.

20.  DnexTpomus.

21.  OcHOBHBIE KJIacChl HeOpraHuueckux coenuHeHuid. Okcuapl. Kiaccuduxanus, xumMudyeckue
CBOICTBa U CIIOCOOBI OJTYyYEHUSI.

22.  OcHOBHBIE KJacCchl HeopraHumdeckux coenuHeHuid. ['mapokenasl. Kiaccudukanus,
XUMHYECKHE CBOMCTBA U CITOCOOBI MOJTyUEHUS.

23. OcHoBHBIE KJacchl Heopranuueckux coenuHeHuid. Comu. Knaccudukanus, XumMuyeckue
CBOICTBa U CIIOCOOBI OJTYyYEHUS.

24.  T'eHeTndecKasl CBSI3b MEXY KJIaCCaMU HEOPTAaHUUYECKUX COEAMHEHUN.

25. Meramipl. @usznueckne W XUMHYECKHE CBOMCTBA. [IpomblliuieHHBIE W J1TaOOpaTOpHBIC
CHOCOOBI OTYYEHHUS.

26. Hemeranmnpl. dusnueckne W XUMHUYECKHE CBOWCTBa. [IpoMblliuieHHBIE W JTaOOpaTOpPHBIS
CHOCOOBI OTYYECHHUS.

27. [Ipeamer opranndeckoil XUMHH. Te€OpHsT XMMHUYECKOTO CTPOCHHUS OPraHUYECKUX BELIECTB
A.M. byrneposa. Knaccugukaiust opraHMuecKuX COeAMHEHUH.

28. AJIKaHBI: TOMOJIOTHUECKUHN psii ¥ 001m1as Gopmyiia, H30Mepus 1 HOMEHKIIaTypa, XUMHUECKHe
U QU3MUECKue CBOMCTBA, HAXOXKIACHUE B IPUPOJIE U TPUMEHEHHE.

29. ATKaHBI: TOy4EHUE, HAXOXKACHUE B IPUPOJAE U IPUMEHEHHE.

30.  AJKeHbI: TOMOJIOTHYECKUH psf, oOmIast popMysa, HOMEHKIATypa U MOJIyuYeHHe.

31. AJKeHBI: BUJIbI U30MEPHH, (PU3UUECKIe CBONCTBA, HAXOKCHHUE B IPUPOJE U IPUMEHEHUE.
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32.  Xwumuueckue CBoMcTBa  alkeHOB (0e3 MexaHu3moB). IIpaBuno  MapkoBHUKOBa
(popmynupoBka 1 00BCHEHHE).

33. [{ukoankaHbl: CTpPOCHHE, HOMEHKIIATYpa, U30MEPHUSL.

34, [{ukioankaHbl: CBOMCTBA, OJIyYCHHUE, IPUMEHEHHE.

35. AnKagueHbl: HOMEHKIATypa, Kiaccupukauus, u3oMepus, (QHU3NYECKUe CBOICTBA,
IIOJIyYEHHUE.

36. AJIKaMeHbl: XMUMHUYECKHE CBOWMCTBA, MNpUMEHEeHHEe. HarypanabHbli M CHUHTETHYECKUU
Kay4dyKH.

37. AJIKMHBI: TOMOJIOTUYECKHH PsJ, HOMEHKIATypa, H30oMepus, (HU3NYECKHEe CBOKMCTBA,
nosiyueHue. [Ipumenenue anerusneHa.

38. AJIKMHBI: XUMHUYECKHE CBOMCTBA.

39. CtpoeHrue MOJNEKyNIbl OeH30y1a. ApEHBI: COCTaB, TOMOJIOTUYECKUH psll, H30MEpHs,
HOMEHKJIaTypa, GU3NYECKUE CBOMCTBA, OTyYeHUE, IPUMEHEHHE.

40. XUMHUYECKUE CBOICTBAa OEH301a U €r0 TOMOJIOTOB.

41. CnupTsl: KaccupuKaluy, HOMEHKIATypa, CTpoeHue, GU3NYecKue CBOUCTRA.

42. [IpenenbHble OAHOATOMHBIE CHUPTHI (AJIKAHOJIBI): TOMOJOTMYECKUI psii, HU30MEpHS,
dbuznyeckue cBOMCTBA, MOMy4yeHUE, IPUMEHEHHE.

43. XUMHYECKUE CBOMCTBA MPEACIbHBIX OJTHOATOMHBIX CITUPTOB.

44. MHoroaromMHbie CIIUPTHI: MOJIydYeHUe, GU3NUECKUe U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
(Ha mpUMepe ITUICHTIUKOJS U TIUIEPUHA).

45. @DeHoN: CTPOCHHE MOJEKYJbl, MONyuyeHue, (U3NYECKue U XHUMUYECKHE CBOMCTBA,
MpUMEHEHHE.

46. Anbaeruipl ¥ KETOHBI: ONpeaeneHus, kKiaccupukanus. [ OMOIOrH4ecKuii psii, ©30MEpuUs U
HOMEHKJIaTypa MpeAe/IbHBIX aJIbJACTUIOB U KETOHOB.

47. [IpenenbHbIE albAETU/IBI U KETOHBI: (DU3MUECKUE CBOMCTBA, MOTyUYeHUE U IPUMEHEHHE.

48. XUMHYECKUE CBOMCTBA MPEACIIbHBIX aJIbJIETHIOB U KETOHOB.

49. KapOoHOoBBIE KHCTOTHI: OIpeieleHre, KIacCU(pUKAIUU, TIPUMEHEHHE.

50. [IpenenbHbIE OAHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI: TOMOJIOTHYECKHUM PsiJl, HOMEHKJIATYpa,
u3oMepusl, (pu3nyecKre CBOMCTBA, 001Ie CIOCOOB! MOTYYEeHHUS.

51. XUMHYeCcKue CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCJIIOT.

52. [TpocTeie 3¢hupsl: ompeneneHre, HOMEHKIATypa, (U3NYECKHe W XMMHYECKHE CBOICTBA,
MpUMEHEHHE.

53. CrnoxHble 3GupHL: ONpeneieHne, HOMEHKIaTypa, (U3nuecKue M XMMHUYECKHe CBOWCTBA,
MpUMEHEHHE.

54. Knaccudpukanum  amuHOB. Anudartudeckue  (mpelnenbHbIE) TMEepBUYHBIE  AMUHBI:
HOMEHKJIaTypa, pU3NYECKUEe U XUMUYECKHE CBOMCTBA, ITOJIyYEeHHUE.

55. AHUJIMH: CTpOEHHUE, U30MEpHUs U HOMEHKIJIATypa, MoJydeHue, pu3ndeckrue U XUMHYECKHe

CBOMCTBA, IPUMEHEHUE.
1.4.2 IIpumepHble 321241 AJis POBe/ICHUS IPOMEKYTOUYHOM aTTecTAlMHU

1. 3amaua. PacyeT Macchl MPOAYKTOB PEAKIIMH MO JTAHHBIM 00 MCXOJIHBIX BEIIECTBaX, OJHO U3
KOTOPBIX JIaHO B N30BITKE.

2. 3anmanwue. Berauciaenue mMaccel uiim 00bE€Ma MPOAYKTa PEAKINH, €CITA OJTHO U3 UCXOTHBIX
BEILIECTB JJaHO B BUJIE PACTBOPA OMPEACIEHHON MOJISIPHON KOHIIEHTPAIUH.

3. 3agava. BeruucieHnue Macchl IPOIyKTa PEAKIMH, €CJIH IJIA €0 MOJyYEeHUs BbIJIaH pacTBOp C
ONpeIeTIEHHON MacCOBOM J10JIE UCXOAHOTO BEIIECTBA B MPOLIEHTAX.

4. 3apada. Pemenue 3a1au ¢ MCIIOJIb30BAaHUEM MOJISIPHOTO 00beMa ra3oB.

3anaua. [Ipurorosnenue pactBopa c 3aJJaHHON MOJIIPHOI KOHIIEHTPALIUEH.

6. 3amaua. OnpeneneHne Macchl MOJYYEHHOTO BEIIECTBA, €CITM U3BECTHO KOJIMYECTBO UCXOTHOTO
BEIICCTBA.

W
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7. 3amava. Pacuer 1o ypaBHEHHIO pE€aKIIMU MACChl MPOAYKTA PEAKIMH, €CJIU UCXOTHOE BEIIECTBO

COJIEP’KUT IPUMECH.
8. 3amaua. Pacuérel mpu pa3daBiIeHUN U CMEIIMBAHUHM PACTBOPOB C PA3JIMYHON MacCOBO JoMeit

pPAcTBOPEHHOI'O BEILECTBA.
9. 3amaua. Pacuet Macchl OHOTO M3 pearupyromuX Wik 00pa3yIoIHXCs BEIECTB [0 KOJTUYECTBY

MCXOJIHOTO WJIM IIOJYYEHHOT'O BEIIECTBA.
10. 3agaua. Beruncienre Macchl HCXOJHOTO BELLECTBA, €CIIM U3BECTEH BBIXOJ] IPOAYKTA U yKa3aHa

MaccoBas J10JIs €ro B IPOLEHTAX OT TEOPETUYECKH BO3ZMOKHOTO BBIXO/1A.

8. JOINOJITHUTEJIBHOE OBECIIEYEHHUE JUCIUIIJIMHbI
HeopraHnyeckune BewlecTBa
CNOXHBIE
A 4 Y
MeTannbl HemeTannel BnaropoaHsie rasbl
Na, Ca, Fe S, P, Ny He, Ne, Ar, Kr
A 4 \ 4 4 4 \ 4
OKCWabl OCHOBaHUA amdoTepHble KUCNOTbI conn
rmapoxKcuabi
oohiSyotime ||| o%tae SRS seousmoponcal | || Faana
E Al(OH HCI, HBr, H
CO, NO, N,O NaOH, Ba(OH), L @k, Znot, e NaCl, K,S0,
+ Kuncnopoa- KMCnble
= HepacTeopvMbie | Cogepxawmne
cone
oGpazayiowmne Fe(OH),, Mn(OH), > rMapoKcuael |< HNOg, H;SO, AR Paio e

OCHOBHbIE
Nay0, Ca0, FeO
KWCMNOTHbIE
S0, N;Og, P05
amdoTepHble
Al;05 MO, ZNO

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

OBONHbIE
KNaCO,; KAISO,),

CMellaHHble
Ca(oCiCl, CuBrCl

HOMNNeKCcHbla
Na[AIOH) 4. K5[Fe(CN)g]

9. OBYYEHUE CTYAEHTOB-UHBAJIMJIOB U CTYAEHTOB C OT'PAHUYEHHBIMH
BO3MOXHOCTAMM 310POBbA

TCXHOJIOTHUH, YUUTBIBAOIIUC 0COOEHHOCTHU U COCTOSIHHE 3A0POBbA TAKUX JIMII.

[Topsimokx 00y4yeHHsI UHBATUAOB U CTY/IEHTOB C OTPAaHMYEHHBIMUA BO3MOKHOCTSIMH OTIpeIeNieH
«Ilonoxennem KyOI'Y 00 00Oy4eHUM CTYIEHTOB-WHBAJIUJIOB U CTYACHTOB C OrPAaHUYECHHBIMU
BO3MOXXHOCTSIMU 37I0POBbBSI».
JIJist vI ¢ OrpaHWYSHHBIMA BO3MOKHOCTSIME 3JIOPOBbSI TIPETYCMOTPEHBI 00pa30BaTeIbHbIC
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PELUEH3HA
Ha paBouyio nporpammy yueGHoit AMCUHNINHBE «XHMHA»
cneumanbHocTb 21.02.20 Ilpukaaanan reogesust

Mporpamma yueGnoit aucummuubl «Xumusp» paspaboraHa uid  CTyACHTOB
cneuHanbrocTH 21.02.20 IMpukaanuas reoe3ust B KayecTBe NPUMEPHOH NPOrPaMmal UiA
PeIM3aLMH OCHOBHON mpodpecconatsioii obpasosarenstor nporpammer CITO Ha base
OCHOBHOTO 001Iero 06pasoBanus ¢ MOTy4EHHEM CpeHero obuero obpasosanms (MPOTOKO
Ne 3 ot 21 mosns 2015 r. Perncrpaunonblit nomep peuensun 385 ot 23 mions 2015 r. OrAy
«DOHUPO»).

TMporpamma «XHUMHA» CONEPIKHT CIEAYIOLUIHE IEMEHTLI: THTYJILHLIH JTUCT, NacnopT
(ykaszana oGnacTe NMPHMEHEHHsl NMPOrpaMMbl, MECTO IHCLHIUTHHLI B CTPYKTYpe OCHOBHOMH
00pa3opaTenbHOM NPOrpaMMbl, LEAH M 3agaud, oObeM y4ueOHOH JMCLHMILIMHBI M BHABI
yueGHoii paboThl), TeMaTH4eCKHil IIAH H CONepXKaHHe Yy4eOHOH JMCUMILTHHEI, YCJIOBHA
peanu3audd mporpammbl (TpeOOBaHHA K MHHHMAJIbHOMY MATCPHAIbLHO-TEXHH'CCKOMY
ofecrieuyeHIo, NepeyeHb PEKOMEHAyeMbIX y4eOHbIX H3maHuii, HuTepHer-pecypcos.
NONOJHHUTENLHOH JIHTEPATYPHl); KOHTPOJb H OLCHKA pE3y/bTaTOB OCBOCHHIA yuedHOi
JAWCLMILTHHBL.

IIporpamma paccunTana Ha 46 4acoB, H3 KOTOPBIX 50% y4eGHOro BpeMeHM OTBOAHTCH
Ha TeopeTHyeckoe o0yueHHe H 50 % Ha NPakTHYECKHE 3aHATHA, CIUIAHMPOBAHEI TCMATHKA,
BHILI H (DOPMB! B KOKJOM pasfaene.

INyukr «[lepeyeHs HeOGXOAMMOro MPOrPaMMHOro 00eCneYeHHA» 3aM0IHEH, B CIIUCKE
OCHOBHOfl IHTEpPaTyphl OTCYTCTBYIOT HW30aHH#A, BbITyICHHbiE Oonee 5 JeT Ha3an.
OnpeneneHbl TpeboBaHMA K MaTepHaibHOMYy obecneueHmio nporpamMmbl. B paspene
«OUeHOYHbIE CPecTBa [UIs KOHTPOJS YCTeBaEMOCTH» pa3padoTaHa CHCTeMa KOHTPOILA
OBNANEHMAMH 2HAHHAMM M YMEHHAMH N0 K&KAOMY pa3sieny nporpamMmel. TemaTka u opme!
KOHTPOsA COOTBETCTBYIOT LENAM M 33/1a4aM y4€OHOMH AHCLMILTHHEL.

Yerko chopMynHpOBaHHAA LEJb NPOrPAMMbL H CTPYKTYPa HaXOIATCA B JIOMHYECKOM
cooTBeTcTBHM. B nporpamme 2 pasaeuna, 21 Tema.

Conepianse nporpaMMel HAMPaBIeHO HA JOCTHXKEHHE Pe3yJIbTATOB, ONpeaenieMblX
®IOC. Cogepikalne OTPAKAET NOCIEIOBATENMLHOCTH (JOPMHPOBAHHS 3HAHHH, YKA3AHHBIX B
@®I'OC. B nonHoii Mepe OTpakeHs! BHIb! PadoT, HaNpaBaeHHbIE HA NPHOOPETEHHE YMEHHIA,

[Tporpamma MoxceT ObIThb PEKOMEHIOBAHA /I HCMOTb30BAHHA B 00Pa3oBaTEIbHOM
npouecce MHCTIO ®I'BOY BO «Ky6I'Y».

PeueuseHT

Ionko T.I'. npodeccop, nokrop
/ - XHMHYECKHMX Hayk, npodeccop kadeapm
Sl AHATHTHYECKOM XHMUH «KyOl V»




PEILIEH3HUSI
Ha pabouylo NporpaMMy o ARCHHILUTHHE « XM
crieunanbuocts 21.02.20 IMpukaaanasn reogcins

PaGouas niporpaMma 1o JHCHHIUIHEE «XHMISD /UTs CTYJCHTOB (aKy/1bTeTa MHCIIO
GIBOY BO «Ky6'Y» cocrasiachia B COOTBETCTBHM € MPHUMEPHOI porpamMMoit GUPO,
PEKOMEHTOBAHHOE  (DCACPATBHBIM  FOCYAApPCTBEHHLIM — ABTOHOMHEIM  yUPEHKICHHCM
«DeRepaIbHOTO HHCTHTYTA passiTis oGpazosannsy (PFAY «®HUPO») na 6ase 0CHOBHOIO
ofuero ofpasosanus ¢ ToaydenueMm cpefiiero ofuiero 06pasoBaHus. [Tporpamma
COCTaB/ICHA B MOJHOM COOTBETCTBHH ¢ TpeGoBaHusAMH y4eOHOro MjiaHa no cuelHaibHOCTH
21.02.20 Ipukyiaauan reofesus.,

PaGouas nporpamma npeanonaracT pacnpeacaeHue TeM K H3yueHHE MaTepuaia 1o
paszenam. [paMOTHO CTPYKTYpHpOBaHa, I OXBAThIBaeT BCE aKTyalbHbiC HANPaBACHHSA IO
JAHCHHILTHHE HA CErOHAWHMN ReHb.

Bee paspensi paGoueii mporpaMmbl B MOAHON Mepe OTBEHAlOT TPeOOBaHMAM K
pesyJIbTaTaM OcBOCHHs yMeGHOIl AUCUMILIMHEI B COOTBETCTBHH C IPHMEpHOIT IIporpaMMoit
OUPO, pekomenaosannoe PenepanbHbIM FOCYAapCTBEHHBIM ABTOHOMHBIM YUPCHIACHHEM
«DeepanbHOro HHCTHTYTa pasBuTHs obpasosaimsy (PIAY «PHPO»). Kaxasrii pasaen
NporpaMMbl PacKphIBaeT paccMaTpUBaeMbie BOMPOCH! B JOTHYECKO#l MOCAEA0BaTENbHOCTH,
ofnpenenseMoit 3aKOHOMEPHOCTAMHU 00YYEHHUs CTYACHTOB.

Jl14 3aKpeIUICHHs TEOPETHYECKHX 3HaHNH, GopMIpOBaHHs TpebyeMbIX KOMIIETCHLIMIL,
VMEHH1 H HaBLIKOB CTYJEHTOB MpeyCMaTPHBAIOTCS KaK JIEKUHOHHBIE, TAK U NPaKTHYECKUE
saHaTHi. KonuuecTBO ayaMTOpHBIX 3aHATHIl M BHeayaWTopHOH paboTel CTYACHTOB
COOTBETCTBYET TpeOOBaHMAM y4eOHOro fu1ana.

KoHtpons # oueHKa pe3y/1bTaToB OCBOCHHA Y4eOHO AMCUMILINHE] OCYILECTBIISIOTCS
B CTPOrOM COOTBETCTBHU ¢ TpeGOBaHKAMH yueOHOrO [1aHa no AHCUHIInKe. PaspadoTantbie
H IpejsiaraeMble B porpamMme opMbl H METO/Ib!, RO3BOJIAIOT B HOJHOM Mepe OCYIHECTBAATH
KOHTPOJib 1 OLEHKY pe3ynbTaToB 00yueHus (CHOpPMHPOBAHHBIX KOMNIETEHLHH, OCBOCHHBIX
HABBLIKOB H YMEHHil, yCBOCHHBLIX 3HaHHI).

[TepedeHb pexoMeHayeMbIX Y4eOHLIX M3/IaHHil, HHTEPHET-PECYPCOB, OCHOBHOI
JINTEPATYpB!  BIUHOYACT aKTYIbHbIC HCTOMHHMKM, K KOTOPBIM Yy CTYREHTOB HMEETCH
cBO0O/1HEIIT ZOCTY.

Jlannaa paboyas nporpaMma MOMeT OBITB PEKOMCHAOBAHA NSl  H3y4yeHHs
muciunne! «Xnmus» na gaxyastere MHCIIO @I'BOY BO «Kyol 'Yy,

PeliensenT Jursunosa T. H. JIoxTop neaaroruyeckux Hayk,
KanuJaT MEAMIMHCKHX HayK, npodeccop
JZ kadenpbl GyHAAMEHTAIBHON H KIHHHYECKOI1
‘LQ Onoxmmitis PI'BOY BO Ky6I'MY Mun3zapasa
i Poccun

Munzzpasa Poccuy
B.H. Araneeea




