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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEFHOW JUCHUIIINHBI «XUMHUS»

1.1. Ob6saacTh NpUMeHeHHsI TPOTPAMMBI

Pabouas mporpamma muctmmanasl [1J[.01 Xumus paspaborana Ha ocHoBe [IpumepHOit
porpaMMbl  001I€00pa30BaTENbHON y4eOHOW AMCHUIUIMHBL «XUMHUS» Uil MpodeccroHaTbHbIX
o0pa3oBaTeNbHbIX  OpraHu3alui, pexkomMeHaoBaHHOW  denepanbHBIM  TOCYJAapPCTBEHHBIM
ABTOHOMHBIM yupexacHueM «DeaepanbHblii HHCTUTYT pa3BUTHs 00pa3oBaHuss» (PI'AY «DHUPOy)
B KauecTBE MPHUMEPHOH MporpamMmbl JUIS pealu3allid OCHOBHOM  IpodecCHOHATBHON
oOpa3zoBatenbHoil mporpammbl CIIO Ha 0aze ocHOBHOro o0Iero oopa3oBaHUs C MOJy4YEHUEM
cpeanero obmero obpazoBanus (mpotokon Ne3 ot 21 wmronst 2015 r.). Peructpanuonusiii Homep
peuen3un 385 ot 23 uroiig 2015 r. PI'AY «OUPO».

1.2. MecTo aucuuniunbl B cTpykrype HHIICC3:
Y4yeOHasi TUCHUIUIMHA «XUMUSD» SBISETCS MPO(UIBHOW NUCIUIUIMHON W3 00s3aTeabHOU
npeameTHoi oomactu «EctectBennbie Hayku»y @I'OC cpennero oo6imero oopa3oBaHus.
Huctunnuaa «XuMHs» HU3y4daeTcsi B LHUKJIE 0O0Ie00pa3oBaTeNIbHBIX IUCHUILIAH IS
CHEIHMAIbHOCTH €CTECTBEHHOHAay4YHOTO npoduist 36.02.03 3o00TexHusl.

1.3. Hean n 3a7a4u y4eOHOM IMCUMILUIMHBI — TPeOOBAHMS K Pe3y/IbTaTaM OCBOCHUA
AUCIHUIJIMHBI:

Hean 1ucuMIINHBL:

- (hopMupoBaHKE y 00yUYaIOIINXCSl yMCHHSI OIICHHBATH 3HAYMMOCTh XUMUYCCKOTO 3HAHUS JIJISI
Ka)XJIOTO YeJIOBEKa;

- (opmupoBanue y 00ydYarOmUXCs METOCTHOTO MPEACTABICHUS O MUPE W POJU XUMHUU B
CO3JIaHMM COBPEMEHHOI €CTEeCTBEHHO-HAy4YHON KapTUHBI MHpA; YMEHHUS OOBSACHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOLIEH NEUCTBUTEIBHOCTH: IIPUPOJHON, COLMAIBHON, KYJIBTYPHOU, TEXHUYECKOU
Cpebl, UCIIOJIb3YSl JIsl ’TOT0 XUMHYECKUE 3HAHNUS,

- pa3BUTHE y O0Yy4YaIOIMMUXCs YMEHUN pa3audarh (PakThl U OLIEHKH, CPABHUBATH OI[CHOYHBIE
BBIBOJIbl, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPHEB C OIMPEACIICHHON CUCTEMOM
[EHHOCTEH, (OPMYITUPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

- mpuobOpeTeHre OOYyYalONIMMHUCS OIBbITa Pa3HOOOPAa3HOW NEATENbHOCTH, MO3HAHUA U
CaMOTIO3HAHUS;, KITFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCATHLHOE 3HAUCHHUE JIJISl PA3IMYHBIX BHUJIOB
JEeSTeNIbHOCTH (HaBBIKOB pEIICHHs Mpo0sieM, MPUHATHS pelleHuH, MoKncKa, aHalu3a U 00paboTku
nH(OopMaIi, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHHM, COTPYIHUUECTBA, 0€30MMaCHOTO
oOpallieHus ¢ BEIeCTBaMU B TTOBCETHEBHOM JKU3HH).

3agaun AUCHUNIMHBI:
- 00y4uTh 00YUaIOIIUXCS TEOPETUUECKIUM OCHOBAM 3HAHUHN O COCTaBe, CTPOCHUH U

CBOMCTBAax BELIECTB, UX MPEBPALLECHUSAX;

- U3YYUTh XUMUUECKUE CUCTEMBI U (DyH/ITaMEHTaIbHbIE 3aKOHBI XUMUU C MO3UIUU
COBPEMEHHOM HAYKH;

- c(hopMUpPOBaTh HABBIKH (DYH/IAMEHTAJIBHBIX UCCIEIOBAaHUN JJIs1 U3yUSHHS CBOMCTB
BEIIIECTB M UX PEAKIIMOHHOM CIIOCOOHOCTH;

- YMCTb HUCIIOJIB30BATh HpI/IO6peTeHHBIe HABBIKU U 3HAHUA JUCHUIIIIMHBI B
poeCCUOHAIBHON JESTEIHHOCTH.



Pe3yabTarsl 0CBOCHUS Y4eOHOM IHCIUTIINHbBI
OcBoeHme coaepkaHusl Y4eOHON AUCHUIIIMHBI «XHUMHsD», O00eCHneunBaeT TOCTHIKECHUE
00y4YarIMMUCS CIEAYIOIUX Pe3yIbTaTOB:

JIMYHOCTHBIX ® UYYBCTBO TOPAOCTH M YBAXEHUS K HCTOPUU U JIOCTUKEHUSIM
OTEUYECTBEHHOM XMMHYECKON HAayKH; XMMUYECKU IPAMOTHOE MOBEICHUE
B MPO(EeCCHOHANBLHON MEATEIBHOCTH W B OBITy MPU OOpAlIEHUH C
XUMUYECKUMH BEIIECTBAMHU, MaTEPHUAIAMH U IIPOLECCAMU;

® TOTOBHOCTbH K MPOJIOJKEHUIO0 00pa30BaHUs U MOBBILICHUS
KBaJTM(HUKAIMY B U30paHHOH NPo(dhecCHOHAIBHON AEATEIbHOCTU U
00BEKTHBHOE OCO3HAHUE POJIM XUMUUYECKUX KOMIIETEHIIUHN B 3TOM;

® YMEHME UCIOJIb30BaTh JOCTUKEHUS COBPEMEHHON XUMHUUECKOW HayKH U
XAMHYECKUX  TEXHOJOTMA  JJI1  TIOBBINICHWS  COOCTBEHHOTO
MHTEJJICKTyaJIbHOTO pa3BUTHUA B BBIOpaHHONW Mpo¢eCCHOHATBHOM
JIeSITEJIbHOCTH;

MCTAIIPECAMCTHBIX | @ HCIIOJIb30BAHME pPA3JIMYHBIX BHJIOB O3HABaTEIbLHON JEATEILHOCTH U
OCHOBHBIX HWHTEIJICKTyallbHBIX oOmepanuii (MOCTaHOBKH  3a/ayH,
(dbopMyIHpOBaHUS TUIIOTES, AHAJIN3A U CHHTE3a, CPaBHEHHSI, 0000IIeHNS,
CHUCTEMaTHU3al1H, BbISIBJICHUS IPUUMHHO-CIIEACTBEHHBIX CBSI3€H, TIOUCKA
aHajoroB, (HOpMyJIHUPOBAHUS BBIBOJIOB) JUIsl PEIICHHS MOCTaBICHHOM
3aJa4uM, TPUMEHEHHWE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOJCHMS,
HAy4YHOTO OKCHEPUMEHTA) IS HU3YYEHUS Pa3IU4YHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIUMOCTh CTAIKHBATHCS B MPOPECCHOHATBHOM cdepe;

® JCIOJIb30BAaHUE PA3TMYHBIX MUCTOYHUKOB JUISI TIOJYUYEHUS XUMUUYECKOU
uH(pOpMalli, YMEHUE OLICHUTh €€ JOCTOBEPHOCTb HJSl JOCTH)KCHUS
XOpOIIUX PE3YJIbTATOB B MPOdeCCHOHATBHOU cdepe;

IIPEAMCTHBIX e chopMHPOBAHHOCTh MPEJCTABICHUNH O MECT€ XMMHUU B COBPEMEHHOI
HAay4YHOU KapTUHE MHUpA; MOHUMaHWE POJIM XUMHUU B (HOPMHPOBAHUU
Kpyro3opa u (yHKIMOHATHLHOW TPaMOTHOCTU YeNOBEKa JUIS pPEIICHUS
MPaKTUYECKHUX 3a/1a4;

® BJIQJICHUE OCHOBOIMOJATAIOIIUMH XUMUUECKUMH MOHSATHUSIMH, TEOPUIMH,
3aKOHaMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAaHNE XUMHUUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

® BJIJICHHE OCHOBHBIMU METOJaMHU HAyYHOTO [MO3HAHMS, HCTIOIB3YEMbIMU
B XMMHUU: HAONIOJACHHUEM, OMUCAHHEM, HU3MEPEHUEM, SKCIIEPUMEHTOM;
yMeHue 00pabaThiBaTh, OOBSICHATH PE3YIbTaThl TPOBEACHHBIX OMBITOB U
JIeNaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH TMPUMEHSTH METOIBI
MO3HAHUSI TIPU PEIICHUH NMPAKTHYECKUX 3a/1a4;

e chOpMHUPOBAHHOCTh YMEHHS JaBaTh KOJMYECTBCHHBIC OIIEHKH U
MIPOU3BOUTH PACUETHI 10 XUMUYECKUM (HOpMYJIaM U YpaBHEHUSIM;

e BIAJCHHE MpaBWIAMU TEXHUKH OE30MaCHOCTH MPH HCHOJIb30BaHUU
XUMUYECKHUX BEIIECTB;

e cpOopMHUPOBAHHOCTh COOCTBEHHOM TMO3WIUU MO OTHOIICHHIO K
XUMHYECKOW MH(OpPMAITUH, TTOJYIaeMON U3 pa3HBIX HICTOYHUKOB.

1.4. IlepeyeHb NJIAaHUPYEeMbIX pPe3yJbTATOB O00y4YeHHMsI MO AMCHUILIMHE (MepeYeHb
(opMupyeMbIX KOMIIETEHIIHI)

He nmpenycMoTpeHsl.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOi padoThl

Bun yuebHoit paboTbl Bcero wacos lceMeCTsz
Y4yeOHasi Harpy3ka (Bcero) 124 32 92
AyIHuTOpPHBbIE 3aHATHS (BCEro) 124 32 92

B ToMm uncie:

3aHSTHS JIEKIMOHHOI'O THUIIA 62 16 46
IIPAKTUYECKHE 3aHATUsI (IPAKTUKYMBbI) 62 16 46
[TpomexxyTouHas arrectanus (3K3aMeH/3auet/aud3ader) IK3aMeH
OO01mas Tpy0eMKOCTh 124 32 92

2.2. CTpyKTYypa IMCHUIIHHBI:

HaumeHoBaHuUe pa3/iesioB U TEM

KoaunuecTBoO AYAUTOPHBIX YaC0B

Bcero

Teopernueck
oe o0yueHue

IIpakTH4Yeck
He 3aHATHSA

Pa3nes 1. O0mas m Heoprannyeckasi XMuMHs

W
[\®]

16

16

Beenenue Tema 1.1. Xumusi — Hayka o BeIIeCTBax

Tema 1.2. Ctpoenue atoma

Tema 1.3. Ilepuoanyeckuii 3axoH u [lepuoguueckas
cucteMa xuMuieckux aneMenToB J[. 1. MeneneeBa

Tema 1.4. CtpoeHue BeniecTa

Tewma 1.5. JIucriepcHbIE CUCTEMBI

Tema 1.6. XuMnueckue peakiuu

Tema 1.7. PacTBOpBI

Tema 1.8. OKUCIUTEIHLHO-BOCCTAHOBUTEIHHEIE
peakIu. IJIEKTPOXUMUUECKHE MPOIECCHI

N NN N (N

Tema 1.9. Knaccudukanus Bemects. [Ipocteie
BEIIIECTBA.

\S)

Tema 1.10. OcHOBHBIE KJIACCHI HEOPTAHUUYECKUX U
OPraHUYECKHX COCTMHEHUN

AN

Tema 1.11. XumMus d1eMeHTOB

Tema 1.12. XuMusd B )KU3HA 001IECTBA

[S—

Pazjnen 2. Opranuyeckasi XuMusi

o
N

'
(=)

=
(=)

Tema 2.1 IIpenmer oprannueckoit xumuu. Teopus
CTPOEHHUsI OPTAHNYECKUX COEAMHEHUIN

Tema 2.2 [IpenenbHble yII1eBOOPOIbI

Tema 2.3. DTuIEHOBbIE U JUEHOBBIE YTIIEBOAOPO,IbI

Tema 2.4. AnieTuiIeHOBBIE YIIIEBOJOPOIbI

Tema 2.5. ApomaTHuecKue yrieBog0pOIbl

Tema 2.6. IIpupoiHbIe HCTOUHUKH YTIIEBOIOPOAOB

Tema 2.7. 'uApOKCUIIBHBIE COCTMHEHHUS

Tema 2.8. Anbaeruansl U KETOHEI

Tema 2.9. KapOoHOBBIE KUCIOTHI U UX MPOU3BOJIHBIE

Tema 2.10. YrneBoast

Tema 2.11. AMHMHEI, aMHHOKHCJIOTEI, OCIKH

Tema 2.12. A3oTconeprkaliue reTepouuKInIecKre
coenuHeHus. HykiienHOBbBIE KUCIOTHI

Tema 2.13. buonoruueck akTUBHBIE COSTUHEHUS

NN (R R RN R R S

NN RRRRRDNDRERRR B

Bcero no nucuuninHe
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2.3. TemaTnuyeckMii IJIAH U COJepPKAHUE YUEOHOM TUCHUIIMHBI « X UMM

HaumenoBanue Conep:kanue y4e0OHOIro MaTepHuasia, IpaKTUYeCKUe 3aHATHS,
O0bem yacoB YpoBeHb ycBoeHust
pa3aesioB U TeM CaMOCTOsITeIbHAsI padoTa 00yuyawuierocs
1 2 3 4
Pa3nes 1. O0mas m Heopranmyeckasi XUuMHs
Jekuuu
Hayunble meronpl 1O3HaHUS BEIIECTB M XUMHUYECKHX SBJICHUH. Poiib
SKCIEPUMEHTAa M TEOPUHM B XUMHUU. 3JHAYEHHE XUMHUHM IPU OCBOCHHUH
Beenenne Tema 1.1. | mpodeccuii CI1O u cneunansrocteit CITO ectecTBeHHO-HAYYHOTO MPO(UIIS 1 1
XuMus — HayKa 0 | Ipo(heCCHOHATBLHOTO 00pa30BaHUsI.
BEIlleCTBax Jeknuu
OcCHOBHBIE TOHSATUSI XUMUHU. 3aKOHBI XUMUH. M3MepeHue BelecTna.
IIpakTHyeckue (1iabopaTopHbIe) 3aHATHUS 1 )
Pemienue 3a1a4 v ynpaxHeHUH 10 TEME.
Jlexuun
AToM — cioxHas yactuiia. CoctaB aTOMHOTO sipa. DJIEKTPOHHAS 000JI0YKa 1 1
Tema 1.2. CtpoeHue | aTOMOB.
aroma IIpakTnyeckue (JiadopaTopHbie) 3aHATHS
DNEeKTPOHHBIE CXEMbI CTPOEHMSI AaTOMOB. DJIEKTPOHHbIE KOH(PUTYpariuu 1 2
aTOMOB. DJEeKTpoHHO-Tpaduyeckas popmya aToMa.
Tema 1.3. Jexkuun
ITepuonnueckuii [Iepuoanueckuii 3aKOH B CBETE€ COBPEMEHHOW TEOPUHU O CTPOCHUHU aTOMa. 1 1
3aKOH U [lepnoanYHOCT, B M3MEHEHHUHM CBOWCTB XHMHYECKHX DJIEMEHTOB M HX
[Tepuoanueckas COCIMHEHHH.
cucTeMa IpakTuyeckne (1iabopaTopHbIe) 3aHATHUS
XAMUYECKHUX MonenupoBanue noctpoeHus [lepuoanyeckoil TaOIUIIBI XUMUYECKIX 1 )
snemenToB /. W. 37€MEHTOB. XapaKTEPUCTHKA XUMUYECKOTO AJIEMEHTA 10 €ro MOJI0KEHUIO B
Menneneena [Tepuoanueckoit cucreme. Penienue 3a1a4 M yIpaKHEHUM 110 TEME.
Jlexknun
Tema 1.4. Ctpoenne | [lonstue o xumuueckoil cBsa3u. KoBaneHTHas xumuueckasi cBsizb. MonHas 1 1

BEIECTBA

XHMHYECKasi CBI3b. MeTaimueckas XHMHYecKas CBS3b.
XHUMHUYCCKasa CBA3b. KOMHJ’IeKCOO6p330BaHI/IC.

Bonoponnas




IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA

CxeMbl 00pa30BaHus BEILIECTB C PA3JIMYHBIM TUIIOM CBs3U. OnpeneneHue
BAJICHTHOCTH U CTEIIEHU OKHMCIIEHUS aTOMOB BeliecTB. O3HaKOMIIEHHE CO
CBOMCTBaMM JHCIEPCHBIX cucTeM. Perienue 3a1a4 U ynpakHeHHH 110 TeMe.

Jlekuuu

Tema 1.5.
[ToHsATHE O IUCIIEPCHBIX CUCTEMAX.
HucnepcHbie
CHCTOMbI IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
Pemienue 3a1a4 v yrpaxHeHUI 110 TEME
Jlexknun
Knaccugukanus XuMU4eCKUX peakiuid B OPraHUYeCKOl U HeopraHuyecKou
XUMHHU. BeposTHOCTP NpOTEKaHUs XUMHUYECKUX peakuuil. CKopocTb
Tema 1.6. XMMHMYECKHUX pPeaKIMi. XMMUYECKOE PABHOBECHE.
XHUMHUUECKUE IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA
peakuuu CocraBiieHHE TEPMOXMMHUYECKMX YPAaBHEHMM peakuuidl. Brpruucnenune

CKOpOCTH peakiui. @@akTopbl, BIMSIOIMIME HA CKOPOCTbh XHUMHUYECKOU
peakuuu. Cwmenienue xumudeckoro paBHoBecud. [Ipunuun Jle Illatenswe.
Pemrenne 3anau u ynpaxHeHUl 110 TEME.

Tema 1.7. PacTBOpHI

Jlekuunu
[TonsTre o0 pacTBopax. Teopus AMEKTPOITUTUICCKON AUCCOUaIyy. [ uapoims
Kak OOMEHHBIN mpoIiecc.

IIpakTuyeckne (1abopaTopHbIe) 3aHATHUS

PactBoprl. PacTBoprmMocTs BeriecTB B Bojie. CrocOOBI BBIpaKEHUSI COCTaBa
pactBopoB.  [IpurortoBieHue  pacTBopa  3aJaHHOM  KOHLEHTpALUU.
DnexTponuTuueckas auccoruanus. CuibHble W clladble JJIEKTPOIUTHL.
Bonoponusriii nokasarens. Onpenenenne ph pactBopa anektponuta. Pemenue
3a/1a4 ¥ YNPaXHEHUH 10 TEME.

Tema 1.8.
OKHCIUTENHLHO-
BOCCTaHOBHUTEJIbHEIC
peaKIu.
DNEKTPOXUMHUYECKUE
MIPOIIECCHI

Jlexknum

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE peakiuH. Knaccudukanus
OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX PEAKITNN. XUMHYECKUE HCTOYHUKU TOKA.
DIEeKTPOJIN3 PACIIABOB M BOJIHBIX PACTBOPOB 3JIEKTPOJIMTOB.

IIpakTuyeckue (1iabopaTopHbIe) 3aHATHS
CocraBiieHne ypaBHEHMH OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIMM.
Pemrenne 3a1a4 u ynpaxHEHUH 110 TEME.




Jlekuuu
Kinaccudukanms Heopranndeckux Bemects. Meraisl. Koppo3us meTauios.

Tema 1.9.
Oo6mue cnocoObl moy4YeHus: MeTauioB. Hemerasubl.
Knaccudukanus
IIpakTuyeckue (JiabopaTopHbie) 3aHATHS
BemiecTB. [IpocTeie o o
BeIIECTBA CocraBnenue ypaBHEHUN peakiuii 1o cxeme. CocTaBieHHE CXEM )
' 9JIEKTPOJIM3a pPAacIUIaBOB W pacTBOpPOB BellecTB. Pemenue 3amad u
YIPa)KHEHUM 110 TEME.
Jlexknun
Bonopoanbie coenunenust HemetamwioB. OKCHIBI M aHTUAPUIBI KApOOHOBBIX
Tema 1.10 kucioT. Kucnorsl opranmyeckue u  HeopraHuyeckue. (OCHOBaHMS 1
o OpraHWYeCKWe W HEOpraHudyeckue. AMQoTepHbIC OpraHUYECKHE U
OCHOBHBIE KJIaCCBI
Heopranuueckue coeauHeHus. Conu. ['eHeTnyeckas CBs3b MEXKIy Kilaccamu
HEOPraHUYEeCKUX U o
OpPraHMYECKUX U HEOPraHUUECKUX COCAMHEHUH.
OpPraHUYECKUX
coeHenHit IIpakTuyeckue (JiadopaTopHbie) 3aHATHS
HcnpiTanne pacTBOPOB KUCIOT UHAUKATOPAMU. XUMUYECKHE PEAKIIMHT MEKTY )
HEOPraHUYECKUMU BellecTBaMu. [ uaposn3 conel pa3anyHoro TUIA.
Pemrenne 3a1a4 u ynpaxHEHUH 110 TEME.
Jlekuunu
s-OnemeHThl. Bogopon. Onements! [A-rpynmnbl. OnemenTts! [[A-rpynmel. p- 1
OnemeHThl. ANOMHUHHNA. YTiepoa M KpemHUil. ['amoreHsl. XanbKOTEHBI.
Tema 1.11. Xumus
S TEMEHTOR OnemenThl VA-rpynnsl. OneMmenTsl [VA-rpynmsl. d-21eMeHTHI.
IIpakTnyeckue (J1abopaTopHbIE) 3aHATHSA
N3y4eHnne cBONCTB MPOCTHIX BELIECTB U COEAUHEHUH S-, p- U d-3JIEMEHTOB. 2
Penrenue 3a1a4 u ynpaxHEeHUH 10 TEME.
Jlekuunu 1
Tema 1.12. Xumusa B | XUMHSA B )KU3HH 00II[ECTBA
xu3HM oOiectBa | [lpakTuyeckue (JiaGopaTopHbie) 3aHATHSA 73
b

Pemenue 3agayd u ynpamHeHHﬁ o Teme. Hanncanue pe(bepaTa 10 TCMC.

Paznen 2. Oprannyeckasi XuMusi

Tewma 2.1 Ilpenmer
OpraHNu4ecKou
xumuu. Teopus
CTPOEHHUS

Jlexkuuu

[Ipeamer opranndeckoit Xumuu. Teopusi CTpOEHUST OPraHUYECKUX
coequHeHnii A. M. Bytneposa. Knaccudukarus opraHudeckux
coeuHEeHN . Tl XUMUYECKUX CBA3EH B OPraHUYECKUX COCIMHEHUSIX U
CIocoOBI UX Pa3phIBA.
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OpPraHUYECKUX IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA
COEIMHEHUI Pewrenue 3a1a4 u ynpaxHEeHUH 10 TEME.
Jlekuun
I'omonornyeckuii psn ankaHoB. XMMUYECKHAE CBOMCTBA aJIKAHOB.
Tema 2.2 [Ipumenenue u cnocoObl MOTyYeHHs alKkaHoB. LlUKinoankaHsl.
[Ipenenbubie IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA
YIJIEBOJOPOBI CocraBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJT YTIIEBOJOPOIOB.
Cocrapnenue ypaBHEeHUM peakiuii mo cxeme. Pelenue 3a1ay u ynpaxxHeHun
10 TEME.
Jlekuunu
['omonornueckuii  pAx  ajdkeHOB. XHMMHYECKHE CBOICTBAa  AJKEHOB.
73 [Ipumenernne u crmocoObl TOJMYYEeHUs aJKEHOB. AJnkanueHbl. OCHOBHBIC
5 Tewa 2.3. MOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COSIMHEHHH (Ha MpUMepe MPOTyKTOB
THIICHOBLIC 1 MOJINMEPU3ALMH AJIKEHOB, AJIKAUEHOB U UX raJIOr€HIIPOU3BOIHBIX).
yriglfcl){;:;:)enm IIpakTnyeckue (JiadopaTopHbie) 3aHATHS
CocraBiieHr€e MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POpMYJI YTII€BOJOPOJIOB.
CocraBneHue ypaBHEHUH peakuuii o cxeMme. Pemenue 3ai1ay u ynpaxHeHui
110 TEME.
Jlekumnu
['omonornyeckuii psif ankuHOB. XHMMHYECKHE CBOWCTBA W IPUMEHEHHUE
Tema 2.4. ankuHOB. [loyyeHue aJKuHOB.
AneTnneHoBble IIpakTnyeckue (1abopaTopHbie) 3aHATHSA
YIJIEBOJOPOBI CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX ()OPMYJT yIII€BOAOPOIOB.
CocraBnenue ypaBHEHUH peakiuii mo cxeme. Pemenue 3a1ay u ynpaxHeHUun
10 TEME.
Jlekuunu
I'omonornueckuit psin apeHoB. XMMHYECKHUE CBOWCTBA apeHOB. [IpumeHnenue
Tema 2.5. U ITOJIYYEHUE apPEHOB.
Apomaruyeckue IIpakTnyeckue (1abopaTopHbIe) 3aHATHSA
YIJIEBOJOPOBI CocraBrieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJT YTIIEBOJOPOIOB.
CocraBiieHne ypaBHEHUN peakluii 1o cxeme. Pemenue 3aa1a4y 1 ynpaxHeHUN
10 TEME.
Tewma 2.6. Jlexknun

IIpupoaHbie

Heds. [Tpupoauslit u nomyTHbIM HedTsIHOM ra3pl. KaMeHHBIH yrob.
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HUCTOYHUKHU IIpakTnyeckue (J1abopaTopHbie) 3aHATHSA
YIJI€BOJOPOIOB OmnpeneneHue Halnuuyusl HENpeNeNbHbIX YIJIEBOAOPOAOB B OEH3MHE U
KepocuHe. PacTBOpMMOCTh  pasnu4HbIX  He(TEenpoaykToB  (OcH3UHA,
KEepOCHHa, AU3eJIbHOI0 TOIUIMBA, Ba3esIMHa, napaduHa) Ipyr B Apyre.

Jlekuuu
CrpoeHnue u knaccudukanus CiupToB. XUMUYECKHE CBOMCTBA U CIIOCOOBI
Tema 2.7. MOJYy4YEeHUs CIUpTOB. MHOroaToMHbIE CIUPTHL. PEHOI.
I'mapoxcuiibHbIE IIpakTuyeckue (JiabopaTopHbie) 3aHATHS
COEIMHEHUS CocTaBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX POPMYITT

KHUCJIOPOJICOAEPKAUIUX OpraHnuecKux coeaguHenuil. CocraBieHue
YpPaBHEHUH peakuui 1o cxeMe. Pelienue 3a1a4 v ynpaxHEeHUM 10 TEME.

Jlekuu
['omosiornueckue psapl AbAETHAOB U KETOHOB. XMMHAYECKUE CBOMCTBA
aJbJIETHJIOB U KETOHOB. [IpuMeHeHue u nonydeHrue KapooHUIbHBIX

Tema 2.8. o
P COEIMHEHUIA.
KCTOHEL IIpakTHyeckue (JiadopaTopHbie) 3aHATHS
CocraBiieHrEe MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJT
KHCIIOPOJICOAEPKALMX OpraHu4ecKkux coequHenuii. CocrasieHue
YpPaBHEHUU peakuui 1o cxeMe. Pelenue 3a1a4 v ynpaxHEeHUH 10 TEME.
Jlekumnu
I'oMonornueckuit psit npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
Tema 2.9. XUMHUYECKUE CBOICTBA U CIIOCOOBI MOTy4YEeHUS KAPOOHOBBIX KUCIIOT.
KapOoHoBsie OTtnenpHBIE IpenCcTaBUTENN U UX 3HaueHue. CiioxxHble 3¢upsbl. XKupsbl.
KHUCJIOTBI M X IIpakTnyeckue (J1abopaTopHbIE) 3AHATHS
IIPOU3BOIHBIE CocTaBiieHr€e MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJT
KHCIJIOPOJICOAEPKALMX OpraHu4ecKuX coequHenuii. CocraBieHne
YpPaBHEHUU peakuui 1o cxeMe. Pelienue 3a1a4 v ynpaxHEeHUH 10 TEME.
Jlekuuu
Tema 2.10. [Tonsitue 06 yriesogax. Monocaxapunsl. ucaxapunsl. [lomucaxapub.
VIIeBosIEI IIpakTHYeckue (naﬁopaToprlve) 3aHATHA
Xumunyeckue U (pusndeckre CBONCTBA IITI0KO3bI U Kpaxmaia. CrocoObl ux
MIOJIyYEHUSI.
Jlekuunu
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Tema 2.11. AMuHBHI,

Krnaccudukanus u n3omepust aMiHOB. XUMUYECKUE CBOWCTBA aMHHOB.
[IpumeHeHne 1 noJiydeHne aMMHOB. AMUHOKHUCIIOTHI. besku.

IIpakTnyeckue (1abopaTopHbie) 3aHATHSA

AMUHOKHCIIOTHI,
eIk CocraBiieHne MOJEKYJSPHBIX U CTPYKTYPHBIX (OpMys azoTcoaepsKamiux )
opraHu4eckux coenuHenuii. CocTaBlieHHE YpaBHEHUN peaKklUii 10 CXEMe.
Pemenue 3a1a4 v ynpaxHeHUH 10 TEME.
Tema 2.12. Jlekuuu 1
A3zotconepxkamue | HykaemHOBBIE KUCIOTHI.
rerepounknnueckue | IllpakTuyeckue (1a6opaTopHbie) 3aHATHSA
COCIMHCHHSI. CocraBiieHHe MOJEKYJISPHBIX U CTPYKTYPHBIX (DOpPMYJ a30TCoIepsKaIinux )
Hyxkneunossie OpraHu4eckux coenuHennii. CocTaBlIeHHE YpaBHEHUN PEaKIUid 110 CXEMe.
KHUCJIOTHI Pemenuie 3a1a4 v ynpaxHEHH 10 TEMe.
Jlekuunu .
Tema 2.13. Buonornuecku akTUBHEIE COE€TUHEHUS
Buonoruiecku IpakTuuyeckue (1abopaTopHbie) 3aHATUS
AKTHBHBIC COCMHCHIA | Peieyye 3ama4 1 ynpakKHEHHIH 10 TEME. 2,3

Hamnucanue pedepara o teme.

ﬂﬂﬂ xapakmepucmuku ypO6Hs OC60€EHUA _)/ll€6H020 mamepuana UCnolb3yroncs Cﬂedyiowue 0003HaueHUs:

1. — o3naxomumenvuwill (y3Haganue paree U3y4eHHuIX 00bEeKMos, C8OUCMS); 2. — PenpoOyKMUBHbIll (8bINOIHEHUE 0eIMENbHOCIU N0 00PA3YY, UHCIPYKYUU UAU OO PYKOBOOCMBOM)

3. — npoOyKmueHblll (NIAHUPOBAHUE U CAMOCOSIMENLHOE BINOIHEHUE 0esIMEbHOCU, peuletie NPooIeMHbIX 3a0ay)
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2.4. Conep:xanue pa3iejioB TUCUUIIMHBI

2.4.1. 3aHATHA JeKIHOHHOI0 THIIA

Ne
pa3s
bi(Sh)

Haumenosanue
pa3ziesIoB U TEM

Coneprxanue pasjaena

dopma
TEKyLIETO
KOHTPOJIA

2

3

4

1 cemecmp

Bsenenue

Hayunple MeTO/1bI TO3HAHUS BEIECTB U XUMUYECKUX
sBJICHUH. PoJIb SKCIIEpUMEHTA U TEOPUU B XUMHUU. 3HAYEHUE
XuUMUU pu ocBoeHuu npodeccuii CITO u cienmanbHoOCTEH
CIIO ecrecTBeHHO-HAay4yHOTr0 PO IPOPECCHOHATBHOTO
o0Opa3oBaHwUsl.

Pazgen 1. O0mas u HeopraHudecKasi XUMHsI

Tema 1.1.
XumMus —
HayKa o
BEIleCTBax

Cocras BemiecTBa. XMMHYECKHUE AIEMEHTHI. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKyIIpHOTO
1 HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH ABOTaJpo U €ro
cnenctus. Mi3amepenue BemiectBa. Macca aToMOB U
MOJIEKYJI. ATOMHAasl equHuIa Macchl. OTHOCUTENLHBIE
aTOMHas U MoJieKyJsipHasi Macchl. KonnyecTBo BemecTa.
Uucno ABoraapo. MonsipHast Mmacca. 3aKkoH ABOTaJIpo U €ro
ciencTBusl. MossipHbIi 00beM BEUIeCTB B ra3000pa3HOM
COCTOSTHUH. ATperaTHbIE COCTOSIHHSI BeIIecTBa. TBepoe
(kpucTammueckoe 1 aMop(HOe), KUAKOE ¥ ra3000pa3HOE
arperaTHble COCTOSIHHS BenecTBa. CMecH BEIIECTB.
Paznuums Mexay cMecsiMu M XUMUYECKUMU COSAMHEHUSMU.
MaccoBasi 1 00beMHasl T0JIM KOMIIOHEHTOB CMECH.

Tewma 1.2.
Crpoenue aToma

CoBpeMeHHbIE TPEICTABICHHS O CTPOCHHUH aTOMa.
KopnyckynsipHO-BOJTHOBOM AyaJiu3M YaCTUL] MUKPOMHUPA.
CocraB aromHorO sigpa. HyKJIOHBI: IPOTOHBI U HEUTPOHBI.
N3oTtonbl 1 HyKJIHU Bl DIEKTPOHHASI 000JI0YKA ATOMOB.
[TonsiTHE 00 IEKTPOHHON OPOUTAIU U DTIEKTPOHHOM
oOxake. KBaHTOBBIE UncCIa: TIIaBHOE, OPOUTAILHOE
(mobouHOE), MarHUTHOE U CIMHOBOE. PacnipeneneHue
3JIEKTPOHOB 10 YHEPTETUYECKUM YPOBHSIM, TTOTYPOBHSIM U
OopOUTAaNISIM B COOTBETCTBUU C MPUHIIMIIOM HAMEHbIIIEH
sHeprum, npuHuunoM Ilaynu u npasunom I'ynaa.
DNeKTpOHHBIE KOH(UTYpAITMH AaTOMOB XUMHUYECKHIX
3J€MEHTOB. BaneHTHBIE BO3MOKHOCTH aTOMOB XUMHUUYECKHUX
AJIEMEHTOB. DJIEKTPOHHAS KJIACCU(DUKAIIHS XUMUIECKIX
9JIEMEHTOB: S-, p-, d-, f-2JIeMeHTHI.

Tema 1.3.
[Tepuonnueckuii
3aKOH U
[Tepnonnueckas
cucremMa
XUMUYECKUX
aneMeHTOoB /I.
N. Menneneena

[lepuoanueckas cuctema u ctpoenue aroma. Gusnyeckuii
CMBICIT TIOPSIZTIKOBOTO HOMEPA JIEMEHTOB, HOMEPOB TPYIIIIBI
u niepuoa. [lepuonnueckoe n3MeHEHUE CBONCTB
AJIEMEHTOB: paJinyca aToMa; YHEPTruu NOHU3AIINN;
3JEKTPOOTpULATENBHOCTH. [IpUUMHBI H3MEHEHUs
METAJITINYECKUX M HEMETAIINYECKUX CBOMCTB 2JIEMEHTOB B
rpynmnax u nepuojiax, B TOM YUCie OONBIINX U
cBepxOonbpmmx. 3Hadenue [leproauueckoro 3akoHa u
[Tepuoanueckoit cucTeMbl XUMHYECKUX 31eMEHTOB J[. U.
MeHeneeBa s pa3BUTHS HAYKH U IOHUMAaHUS
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XUMUYECKON KapTUHBI MUPA.

Tema 1.4.
Crpoenue
BEILIECTBA

[ToHsITHE O XMMUYECKOM CBSA3U. THUIIBI XUMUYECKUX CBA3CH:
KOBAJICHTHAsl, HOHHAsA, METAJUIMYECKasi U BOJOPOIHAS.
KoBanentHas xumuueckas cBs3b. J[Ba MexaHu3Ma
o0pa3oBaHMs 3TOH CBsI3U: OOMEHHBIN U JJOHOPHO-
akuenTtopHslii. KoBaneHTHas noJsipHas U HENOJIspHAas
cBs3u. MonHas xuMmu4deckas cBsa3b. KpaitHuii ciyydait
KOBAJICHTHOH MOJIAPHOH CBsI3U. MexaHn3M 00pa3oBaHUs
HMOHHOM CBs3U. IOHHBIE KPUCTAININYECKHUE PELIETKU U
CBOICTBA BEILIECTB C TAKUMH KpUCTajuiaMu. MeTtajuinueckas
XuMH4eckas cBsi3b. OcoObIN THII XUMUYECKOU CBSI3H,
CYIIECTBYIOIIMM B MeTai1ax u ciuiaBax. CBoiicTBa
METaJUIMYECKOU CBsi3U. BotopoaHas xumudeckas CBs3b.
Mexanu3m 00pa3oBaHHs Takoi cBs3H. Ee kinaccupukaus:
MEKMOJIEKYJISIPHAs. U BHYTPUMOJIEKYJISIPHASI BOJIOPOIHBIE
cBs3u. DU3nuecKre CBOMCTBA BEMIECTB C BOJAOPOAHOM
cBs3bi0. KommekcooOpazoBanue. [IoHsATHE 0 KOMILIEKCHBIX
coenuHeHusx. KoopanHalmoHHoe 41ciio
KOMILIeKcooOpa3oBatesi. BHyTpeHHsst u BHewHsA cepa
KoMILUIeKcOB. HOMeHKIaTypa KOMIIJIEKCHBIX COEIUHEHUMN.
WX 3HaueHue.

vV, T

Tema 1.5.
JucnepcHbie
CHUCTEMBI

Krnaccugukanus qucnepcHpIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSIHUSI IUCIIEPCUOHHON Cpeibl U
JCTIEPCHOM (ha3pl, a TaKkKe MO pa3Mepy MX YaCTHII.
I'pyboaucniepcHbie U TOHKOAKUCIIEPCHBIE CUCTEMBI. D DeKT
Tungans. Koarymnsiiust B KOJUIOUIHBIX pacTBOpax. 3HAUCHUE
JUCIIEPCHBIX CUCTEM B )KUBOHM U HEXKUBOM IPUPOJE U
MIPAKTHYECKON KU3HH YEIIOBEKA.

P,V, T

Tema 1.6.
XUMHYECKHUE
peakiumn

Knaccugukanus XuMU4ecKuX peakiuii B OpraHuueckon u
HEOpraHn4yecKko xumuu. [IoHATHE 0 XUMUYECKOW PEAKIUH.
Peaknuu, naymue 6e3 n3MeHeHHs KayeCTBEHHOI'O COCTaBa
BEILIECTB U C U3MEHEHUEM COCTaBa. BEposITHOCTH
IIPOTEKAHNS XMMHYECKUX peaklnid. BHyTpeHHss sHeprus,
sHTaNbNUA. TemnoBoi 3 (HEeKT XUMUYECKUX PEAKIIU.
Tepmoxnmuueckue ypaBHeHus. CTaHnapTHas! SHTAJIBIINS
peakmuii u oopazoBanus Bemect. 3akoH I'. U. ['ecca u ero
ciencTBus. JHTponus. CKOPOCTb XUMUYECKUX PEAKIIHIA.
[TonsiTue o ckopoctu peakiuii. CKOpoCTh TOMO- U
reTepOreHHON peakuuu. JHeprus akTuBauuu. GakTopsl,
BIIMAIOIINE HA CKOPOCTh XMMHYECKOMN pEaKIUH.

v, T

Tema 1.7.
PactBops1

[Tonstue o pactBopax. PU3UKO-XUMUYECKAS TPUPOIA
pacTBOpEHMS U pacTBOPOB. B3anmopaencTere pacTBOpUTENS
U PaCTBOPEHHOIO BelllecTBa. PacTBOpUMOCTB BEILIECTB.
CrniocoObI BhIpayKeHUS! KOHIIEHTPAIUH pacTBOpoB. Teopus
3JIEKTPOJIUTAYECKON AUCCOMatnu. MexaHusm
JIMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU TUIIAMH XUMUYECKHUX
cBsA3ei. OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUYECKON
nuccoruanuu. CTeneHp 3IeKTPOIUTHYECKON JUCCOIMAIIIT
1 (akTopsl ee 3aBUCUMOCTH. CUIIbHBIC U CPEIHHE
3JEKTPOaUTHI. Jlncconumanus BoJabl. BogopoaHbii

v, T
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nokasareib. Cpesa BOJHBIX paCTBOPOB 3JIEKTPOJIUTOB.
I'uaponus kak oOMeHHbIH Tporiecc. HeoOpatumplii
TUIPOJIN3 OPraHUYECKUX U HEOPraHMYECKUX COETUHEHUH U
€ro 3HaYeHHE B IPAKTUYECKOM NeATEIbHOCTH YeIOBEKa.
OO6parumslii ruaposn3 coneid. CTyneH4YaTsiid TUAPOIU3.
[IpakTHyeckoe NpUMEHEHUE

8 Tema 1.8. [TonsiTHE 00 OKHCIUTENBHO-BOCCTAHOBUTENbHBIX peakuusax. | Y, T
OxucnurensHo- | OKUCIUTENN U BOCCTaHOBUTENU. OKUCIUTENBHO-
BOCCTAHOBUTEINIb | BOCCTAHOBUTEINIbHAS J1BOMCTBeHHOCTh. Kitaccuduxkanus
HbIE PEaKLUU. OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIUil. XUMUYECKUE
DNEKTPOXUMHYE | HCTOUHUKU TOKA. DJIEKTPOIHbIE MOTEHIMANBL. Py
CKHE MPOLECChl | CTaHAAPTHBIX IEKTPOAHBIX OTEHIIUAIOB
(27IEKTPOXMMHUYECKUN P HAIIPSHKEHUH METAIIIIOB).
["anpBaHMYECKHUE IEMEHTBI M IPUHLUIIBI UX PAOOTHI.
CocraBiieHre TaJbBaHUYECKUX AIEMEHTOB. DJIEKTPOJIN3
pacIjiaBoB ¥ BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. [Iporeccsl,
IIPOUCXO/ISIINE HA KaTO/Ie U aHOJE. Y PaBHEHMUSI
JIEKTPOXUMUYECKHX MpolieccoB. [IpakTuueckoe
[IPUMEHEHHE AIEKTPOJIN3A.
9 Tema 1.9. Knaccudukanus nHeoprannueckux BemiecTs. [IpocTeie u vV, T
Knaccuduxanus | CTOKHbIE BeectBa. OKCHIbI, THAPOKCHIBI, CONH (MX
BEIIIECTB. KJaccuuKanus, XuMUueckue U (pu3ndeckue CBOUCTBA U
TpocTsie OCHOBHBIE CIIOCOOBI osryueHus1). Meraisl. [lonoxenue
METAJUIOB B IEPUOANYECKON CCTEME U 0COOEHHOCTH

BCTICCTRA. cTpoeHus ux aroMoB. O0mme pu3nIecKkne 1 XUMHYECKHIE
cBOMCTBa MeTaJlJI0B. [IpoMbliieHHbIE U 1TaOOpaTOpHBIE
crocoObI momyueHus: MmetayuioB. Hemeramnel. [lonoxxenue
HEMETAJJIOB B IEPUOINYECKON cUCTEME U OCOOCHHOCTH
CTpoeHHs uX aToMOB. OO1IMe PU3NUECKNEe U XUMHUECKHE
CBOMCTBa HeMeTa/UI0B. [IpoMbllIeHHbIE U Ta00paTOPHBIE
CHOCO0bI OJTYUYEHHUs] HEMETAJLIOB.

10 | Tema 1.10. BonoponHsie coennHeHuss HemeTamuioB. OKcuasl u v, T
OcHoBHbIE aHTUPUJIBI KAPOOHOBBIX KUCIOT. KHCHIOTH oprannyeckue u
KJIACCBI Heopranndeckue. Knaccudukanus opraHu4eckux u
HEOpPraHWYEeCKHU | HEOpraHu4eckux kuciaot. OOume cBoicTBa KUCIOT.

XH OcHoOBaHMsI OpraHUYECKHE U HEOPTAHUUYECKUE.

OpPraHUYECKUX AM@oTepHbIe OpraHu4ecKiue 1 HeOpraHuuecKue

COEIMHEHUN coeauHeHus1. OCOOEHHOCTH CBOMCTB COJIel OPraHUYeCcKuX U
HEOpPraHUYECKUX KUCIOT. [ eHeThueckas cBA3b MEXTy
KJIACCAMM OPraHNYeCKMX U HEOPTaHUYECKUX COETMHEHUM.

11 | Tema 1.11. s-OnemeHThl. Bogopo. JIBoCTBEHHOE MOJI0KEHUE v, T
Xumus BOZOPOJia B IEPUONYECKOM cucTeMe. M30Tonsl Bogopoa.
3JIEMEHTOB Pose Bomopoaa B xuBOM U HEXXMBOM nipupoze. Boga. Ponb

BOJIbI KaK Cpelo00pa3yoIiero BemecTBa KIEeTKH. DIEMEHTHI
L, I A-rpynn. O61mmas xapakTepuCTHKA IIET0YHBIX
MeTasuioB. [lomyuenue, puzndyeckue 1 XUMHUYECKHUE
CBOIMCTBA LIEIIOYHBIX METAIOB. P-DJIEMEHTHI.
XapakTepucTuKa alllOMUHUS, YTIEPOIa, KpEMHUS,
rajloreHoB, xanbkoreHoB. [lonydyenue, ux pusndeckue u
XUMHYECKHe cBoicTBa. DneMeHTsl [V , V A-rpymnm. Obmas
XapaKTepUCTHKA 3JIEMEHTOB 3TUX IPYII Ha OCHOBAHUHU UX
nosioxkeHus B [leproanueckoii cucreme anemenTos /1. WM.
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MenzeneeBa u crpoeHus aToMoB. OCOOEHHOCTH CTPOCHUS
aTtoMoB d-2JIEMEHTOB

12

Tema 1.12.
XUMUS B )KU3HU
oOmiecTBa

XUMUA U TPOU3BOJCTBO. XUMHUYECKAs TPOMBIILICHHOCTh U
XUMHUYECKHUE TeXHOJIOTHH. ChIpbe JUIsl XUMUUECKOU
MPOMBIIIUIEHHOCTH. Bo/1a B XUMUYECKOM MPOMBIIIIIEHHOCTH.
DHeprus 1Jisi XMMUYECKOTro Mpou3BojicTBa. Hayunbie
MPUHIUIIBI XUMUYECKOT0 TPOU3BO/ICTBA. 3alluTa
OKpYKarOILIEeH Cpelibl U OXpaHa TpyJa PU XUMHUYECKOM
npou3BoAcTBE. OCHOBHBIE CTAIUA XUMHYECKOTO
MPOU3BOACTBA. XUMHUS B CEJILCKOM XO35IMCTBE. XUMH3ALMS
CEJIBCKOTO X0351CTBA U €€ HaIlpaBJeHUs. YI00pCHHS U X
Kinaccudukanusa. XUMHUYECKHE CPEICTBA 3alTUThI PACTEHUH.
OTpunaTesnbHbI€ MOCIEICTBUS TPUMEHEHUS

MEeCTULIHIOB U O0pb0a ¢ HUMU. XUMHU3AIHSA
’KMBOTHOBOICTBA. XHMMHS U IIOBCEIHEBHAS KH3Hb YEIOBEKA.
JomaniHss anteka. Morolue U YUCTAIUEe CPeCTBA.
CpenctBa 60ps0ObBI ¢ OBITOBEIME HaceKoMbIMH. CpeacTBa
JIMYHOM TUTHEHBI K KOCMETUKH. XUMHS U THIIA.
MapkupoBKH YIIaKOBOK MHUIIEBBIX U TUHTHEHUYECKHUX
MPOJAYKTOB U YMEHHUE UX YATATh. DKOJIOTHS KUIIUILIA.
XuMUs 1 TCHETHKA YCJIOBCKA.

P,V,T

2 cemecmp

Paznen 2. Oprannueckast Xumus

13

Tema 2.1
[Ipenmer
OpraHU4eCKOn
xumun. Teopus
CTPOCHUSA
OpraHNUYeCKHUX
COCAMHEHUI

[TonsaTne 06 opraHUYECKOM BELIECTBE U OPraHUUECKOM
xumun. Kpatkuii 04epk UCTOPUHU Pa3BUTHS OPraHUYECKOU
XUMHUH. OCHOBHBIE NIOJIOKEHUS TEOPUU CTpoeHU A. M.
bytneposa. XuMuueckoe CTpOCHUE U CBOMCTBA
opranudeckux Beuiects. [lonstre 00 nzomepun. CriocoObl
O0TOOpaXEHUs CTPOEHUS MOJIEKYJIbI ((POPMYJIIBI, MOJIENH).
Knaccugukanus opraHMuecKux BeIecTB B 3aBUCMOCTH OT
CTpoeHus yriiepoaHou nenu. [onstue GpyHKIMOHATBHOM
rpynnsl. [loHATHE O TUIIAX M MEXAaHMU3MaX PEAKIMil B
OPraHNu4eCKOr XMMHH.
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Tema 2.2
[Ipenenbubie
YTJIIEBOIOPOAbI

[Tonstre 06 yrneomopoaax. OCOOEHHOCTH CTPOCHHUS
IpeaACIIbHBIX YITICBOOOPOI0B. AJIKaHEI KaK npeaACTaBUTCIIN
MpeedbHBIX YTIIEBOAOPOIOB. XUMUYECKUE CBOWCTBA
aJIKaHoB. Peaknuu: raJloreHUpOBaHKUE, HUTPOBAHUE,
JETUPUPOBAHHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHUS
AJIKAHOB. erKI/IHF AJIKaHOB, pa3JIMYHBIC BUAbBI KPCKUHTIA,
MIPUMEHEHHE B TPOMBIIIIICHHOCTH. [Iuponu3 u KoHBepcus
MeTaHa, M30MepH3aIus atkaHoB. O0JacTH MPUMEHEHUS
ankaHoB. [IpoMbIieHHbIE CTIOCOOBI MOTYYESHHSI aTKaHOB:
MOJIYUCHHUEC U3 ITPUPOJHBIX HCTOYHHUKOB, KDEKHUHT
napaduHOB, MOTyUYEeHHUE CHHTETUIECKOTO OEH3MHA,
razuduKanus yrisi, THAPUpPOBaHNE aKkaHoB. JlabopaTopHbie
CrocoObI MOTy4YeHUS allkaHOB: CUHTe3 Bropia, nekap-
OOKCHIIMPOBaHUE, THIIPOJIN3 KapOuIa aTFOMHHUS.
I'oMonoruueckuit psii 1 HOMEHKIIATypa [UKIOATKAHOB, UX
obmas hopmyna. [Tonydenue u ¢puzndeckue CBOMCTBA
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[UKJIOAIKAHOB. XMMHUYECKHE CBOMCTBA IIUKJIOAIKAHOB.
Peakiinu npucoeiuHeHNs U paAuKIbHOTO 3aMENIEHUS.

15

Tema 2.3.
OTHIICHOBEIC B
JIUCHOBBIE
YTJIEBOIOPO/IBI

I'omonornueckuii psit u obmas Gopmyrna aaKeHOB.
N3omepust 3STUIIEHOBBIX YTIIEBOAOPOAOB: MEXKIIacCOBas,
YTJIIEPOAHOIO CKEJIETA, IOJ0KEHUS KPATHOU CBS3H.
Oco0eHHOCTH HOMEHKJIATYPbl 3TUJICHOBBIX yTIeBOIOPOIOB.
DuU3nYECKUE CBOKMCTBA ATKEHOB. XMMHYECKHUE CBOMCTBA
AJIKEHOB. Peakiuu raloreHupoBaHus,
TUIPOrajloreHUPOBaHUs, FTUApaTallK, THAPUPOBAHUS.
[TpaBuno MapkoBHukoBa u 3aiinieBa. JlabopaTopHbie
crnocoObI oy4eHus ankeHoB. [lonarue u knaccudukanus
JMEHOBBIX YIJIEBOJOPOAOB 10 B3aUMHOMY PaCIIOJIOKEHHUIO
KpaTHBIX CBs3eH B MoJieKyse. HoMeHknarypa AueHOBBIX
YIJIEBOAOPOAOB. XUMHUUECKHE CBOMCTBA aJIKaIUEHOB.
[Honumepuzanus aueHoB. CrocoObl NOMYyUEHUs AUEHOBBIX
yraeBoopoaoB: pabotsl C. B. JleGenesa, neruapupoBaHue
QJIKaHOB.
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Tema 2.4.
AlleTHIIEHOBEIE
YTJIEBOJOPOABI

I'oMonoruueckuit psin u obmas Gopmyna aJIKuHOB.
Homenkiatypa aneTiIeHOBBIX yIIIEBOAOPOAOB. M3oMmepus
MEKKJIaCCOBasl, YIJIEPOIHOIO CKEJIETA, MTOJIOXKEHUSI KPaTHOU
CBSI3U. XMMHUYECKUE CBOMCTBA U MPUMEHEHNE AJIKUHOB.
Peakuusa Kyueposa. [IpaBuiio MapkoBHUKOBa
MPUMEHUTENBHO K aneTuieHaMm. [loaBuxKHOCTh aToMa
BOZIOpOJa (KHCIOTHBIE CBOWCTBA aNKUHOB). OKUCIICHHE
ankuHoB. Peakuus 3enunckoro. [lpumenenue
AlETUJICHOBBIX yriaeBoAopoaoB. [lonuBuHuIanerar.
[Tonyuyenue ankunoB. [lonydenue anerniieHa NTUPOJIU30M
MeTaHa U KapOMJIHBIM METOIOM.
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Tema 2.5.
Apomarndeckue
YTI€BOJOPOIBI

benson xak npencraButens apeHoB. PazButue
MpeJCTaBICHUN 0 cTpoeHnu Oen3osa. CoBpeMeHHbIE
MIpe/ICTaBICHUs 00 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHuu Oenzona. ['lomosnoru 6eH3oma, UX HOMEHKJIATypa,
obmas popmyna. PuznuecKre CBOMCTBA apEHOB.
XuMuueckue cBoicTBa apeHoB. [IpuMepsl peakiuit
ANEKTPOPUIBHOTIO 3aMEIICHUS: TaJIOr€HUPOBaHMS,
AIKUIIMPOBaHUS, HUTPOBAHUS, CylIbhupoBaHus. Peakiyu
TUIPUPOBAHUS U MPUCOETUHEHUS XJI0pa K OEH30:1y.
OCOoOEHHOCTH XUMUYECKUX CBOMCTB TOMOJIOrOB O€H301a.
[IpupoaHbIE HCTOYHUKHN aPOMATUYECKUX YTIIEBOJI0-
pozloB. ApomaTH3alnus aJKaHOB U [IUKJIOAIKaHOB.
AJxunrpoBaHue OeH301a.

18

Tema 2.6.
[IpupoaHbie
HCTOYHUKH
YIJIEBOJIOPOJOB

Haxosxnenue B nmpupoe, cocTaB U GU3NUYECKHUe CBONCTBA
Hedtu. [Ipomeinennas nepepadoTka HePTH.
Pextugukarus HehTH, OCHOBHBIE (DpaKLIUU €€ pa3/IeIeHus,
WX HCToNb30BaHue. Bropuunas nepepaboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIIBHOTO TOTIIMBA.
OxranoBoe uucino. [Ipupoansiit 1 monyTHbIN HePTAHON
ra3pl. CpaBHEHHUE COCTaBa IPUPOTHOTO U MOIYTHOTO ra3os,
HX IPAKTUYECKOE UCIIOJIb30BaHNe. KaMeHHBIN yToJb.
OcHOBHBIE HaNPaBJICHMS UCIIOJIb30BAHNSI KAMEHHOI'O YTJISL.
KokcoBanue kaMeHHOT0 yIJisi, BaXKHEHUIIINE MPOAYKThI 3TOTO
nporecca. DKOJOTHUECKUE aCEKThl JOObIUH, TepepaboTKH
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" UCIIOJIb30BaHUA TOPHOYNX UCKOIIACMBIX.
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Tema 2.7.
I'uapoKCHITbHBIE
COCONHCHUA

Knaccudukanus cnupToB Mo THITY YTIEBOJOPOIHOTO
panukana, YuciIy THAPOKCUIIBHBIX IPYII U TUITy aTOMa
YIIIEPOJa, CBSI3aHHOTO C TUAPOKCUIILHOW TPYIIION.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
TUIPOKCWIIBHOM IpyIIibl. BiusiHue CTpoeHMs CIUPTOB HA UX
¢usnyeckue cBoicTBa. ['oMoIoruueckuil psa nmpeaenabHbIx
OJIHOATOMHBIX CIUPTOB. MI30Mepus 1 HOMEHKJIaTypa
AJIKaHOJIOB, UX 00mIast popmyna. XuMUUECKHUE CBONCTBA
aJIKaHOJIOB. PeakiimonHasi ciocoOHOCTD MPEeTbHBIX
OJTHOATOMHBIX CIIUPTOB. Peakuinu, noaTBepKAatoye
KHUCJIOTHBIE CBOMCTBA CIUPTOB. Peakuuu 3amerenus
I'MJIPOKCUIIBHOM Ipynnbl. MexMomeKysipHas Aeruaparanus
CIHUPTOB, YCIOBUS 00pa3oBaHUs MPOCTHIX APHpoB. CriocoOb
MOJIyYeHMsI COUPTOB. ' MApOIN3 rajoreHaikaHoB.
['unparanust ankeHoB, yCIOBUS €€ MPOBEACHHUS.
BoccranoBnenune kapOOHUIBHBIX COCTUHEHUH.
MHoroaromHsle ciupThl. MI30mMepus 1 HOMEHKIaTypa
IpeJCTaBUTENEN IBYX- U TPEXaTOMHBIX CIIUPTOB.
Oco0eHHOCTH XMMHUYECKHUX CBOWCTB MHOTOaTOMHBIX
CIHMPTOB, UX KaUeCTBEHHOE 0OHapyxeHue. OTaeabHbIe
[IPEICTaBUTENN: STUICHIJINKOJIb, [TIULIEPHH, CIIOCOOBI UX
MOJIyYeHHUs], IPAKTHUYECKoe pruMeHeHne. OeHoll.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE (heHOoIa.
B3auMHoe BiIMsiHME apOMAaTHYECKOT0 KOJIbIA U
TUIPOKCHIIBHOM IpyIIibl. XMMUYECKHE CBOMCTBA (heHoIa
Kak (yHKIUSI €r0 XUMUYECKOIro cTpoeHusi. bpomupoBanue
(eHona (KauecTBEHHAs peaklys), HUTpOBaHHUE (MMKPUHOBas
KHCJIOTa, €€ CBOMCTBA U MpuMeHeHue). O0pa3oBaHue
OKpaIlIeHHbIX KOMILIEKCOB ¢ noHoM Fe**. Tpumenenue
tdenona. [lonyuenue heHoIa B IPOMBITIIVIEHHOCTH.

20

Tema 2.8.
Anpaeruns! u
KETOHBI

I'omonornueckue psiapl anbIeruaoB U KeTOHOB. [loHsATHE O
KapOOHUJIBHBIX COETUHEHUAX. DIEKTPOHHOE CTPOECHUE
KapOOHUIIbHOU Tpyninbl. MI3oMepusi 1 HOMEHKIIaTypa
albJAECTUI0B U KETOHOB. DU3nyecKue CBOWCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOICTBA
aJlbJAECTUI0B U KETOHOB. Peakiiuy OKUCIIEHNS alIbIErUI0B,
Ka4yeCTBEHHBIC PEAKIIMM HA aJbJETUIHYIO rpymniny. Peakuyuun
MOJIMKOH/ICHCALIMH: 00pa3oBaHue
dbenonodopmanpaeruubix cMod. [Ipumenenne u
nojryuyeHue KapOOHUIIBHBIX coeguHeHuil. [Ipumenenue
aJbJIETHI0B M KETOHOB B OBITY U IIPOMBILIEHHOCTH.
AnbIieruzipl ¥ KETOHBI B pHpoie (3¢upHbIe Macia,
¢bepomonsl). [TonyueHne kapOOHUIIBHBIX COEMHEHUI
OKHCJIEHUEM CIIUPTOB, TUAPATALNEN ATKUHOB, OKHCICHUEM
yIJIEBOJOPOIOB.
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Tema 2.9.
KapOonoBsie
KHCJIOTBI U KX
IPOU3BOJIHBIE

[TonsTHe 0 KapOOHOBBIX KUCIIOTAX M MX KJIacCU(PHUKAIHS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHUIIbHOM TPyNIbl. [ OMOTOTHYECKUA P IPEIETBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT, X HOMEHKJIATypa U
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nzomepusi. XUMHYECKHE CBOHCTBA KapOOHOBBIX KUCIIOT.
O6pazoBanne GyHKIIMOHATBHBIX MPOU3BOIHBIX KapOOHOBBIX
KucaoT. Peakuuu srepudukanun. AHTUAPUABI KApOOHOBBIX
KHCJIOT, UX IT0JTy4yeHHe U npumeHenue. CriocoObl nmonydeHus
KapOOHOBBIX KUCIIOT. OOIIMe CrIOCOOB! MOTYYECHUS:
OKHCJICHHE AJIKAHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB,
aNpJeTuI0B. Baxkneiimue npencraButenn KapOOHOBBIX
KHCJIOT, X Onosoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CIIOKHBIX 3()UPOB, MEKKIACCOBASI U30MEPUS
¢ KapOoHOBBIMH KHca0TaMH. CIIocoObI MOJTyUeHHs! CII0XKHbIX
3¢upoB. JlaBcaH Kak MpeCTaBUTENIb CHHTETHUECKUX
BOJIOKOH. XMMHUYECKHE CBOWCTBA U IPUMEHEHHE CIIOKHBIX
3¢upoB. Kupsl Kak cIoxHbIe 3QUPHI TIULIEPHHA.
KapOoHOBBIE KHCIIOTBI, BXOJSALIME B COCTAB KUPOB.
XHUMHUYECKUE CBOWCTBA KUPOB: THIPOJIN3, OMBUICHUE,
rusipupoBanue. buosnorudeckas poib )KUPOB, UX
HCII0JIb30BaHKE B OBITY U IPOMBINLIEHHOCTH. Cou
KapOOHOBBIX KUCIOT. MbUIa, CyLITHOCTh MOIOIIIETO JEHCTBUS.
OTHoIIEeHUE MbLIA K JKeCTKOM Bojie. CHHTETHUECKHE
Mmoroiue cpeactsa — CMC (merepreHTsl), ux
IIPEUMYIIECTBA U HEJJOCTATKH.
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Tema 2.10.
VYrieBoabl

[TonstTue 06 yrneBonax. Kinaccudukanus yrneBonoB. MoHo-
, Ii- ¥ TIoJiucaxapuibl. buosorudeckast poip yriaeBoAoB, UX
3HAYCHHE B )KM3HU YeJIOBEeKa M o01iecTBa. MOHOCaxXapuIbl.
['moko3a, cTpoeHue ee MOJICKYJIbI U (PU3HUYECKUE CBOWCTBA.
Tayromepusi. XumMuueckre CBONCTBA IITIOKO3bI: PEaKIUU MO
QJIBJICTHTHOM TpyTIIe («CepeOpsTHOTO 3epKaiay, OKHCICHUE
a30THOM KUCJIOTOM, THAPUpOBaHue). Peakinu riioKo3sl Kak
MHOT'OAaTOMHOTO CITUPTA: B3aMMOJIEHCTBHE TITIOKO3BI C
ruapokcuaom meau (I1). Paznuuneie Tunel 6poskeHust
(cupToBOE, MOJIOYHOKHCIIOE). [ TI0K03a B TIpUPOJIE.
buonoruueckas ponb U NpUMEHEHHE TITIOKO3bl. DpyKTO3a
Kak u30Mep TIII0OK03bl. CpaBHEHHE CTPOCHHS MOJIEKYJIIBI U
XUMHYECKHUX CBOMCTB TUIIOKO3BI U GpYKTO3bl. DpyKTO3a B
MIpUPOJIE U ee Ouosoruyeckas poib. Jlucaxapubl.
Crpoenue aucaxapusoB. CTpOCHHE U XUMHUYECKHUE CBOMCTBA
caxapo3bl. JIakTo3a U ManbTO3a KaKk H30MEPHI Caxapo3bl.
[Tonucaxapuasl. O0IIEE CTPOECHUE TTOJINCAXAPHUIOB.
Crpoenue MoiekyJsibl kpaxmaina. @u3nueckre cBocTBa
KpaxMaja, €ro HaX0XJAeHUE B IPUPOJIE U OUOTOTHYEeCKas
ponb. I'mukoreH. XuMHYECKHE CBOMCTBA Kpaxmasa.
CpaBHEHHE CBOMCTB KpaxmaJia v 1EJUTFOI03BI.

v, T
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Tema 2.11.
AMUHBI,
AMHHOKUCJIOTEHI,
Oenku

Knaccudukanus u uzomepus amuHoB. ['oMonoruueckue
PSIBI IpeNIeNbHBIX aTu(paTUYECKUX U apOMATHUECKUX
aMUHOB, U30MEpUs U HOMEHKJIATypa. XMMHUYECKHE CBOMCTBA
amMuHOB. [IprMeHenue u noinyuyenue aMuHoB. [lonsTHe 00
aMUHOKHCIIOTaX, UX KJIaCCU(PHUKALUI U CTPOCHHUE.
JIBOMCTBEHHOCTDb KMCIIOTHO-OCHOBHBIX CBOWCTB
AMUHOKHCIIOT U €€ MPUYMHBL. Peaknum KoHaeHcanuu.
Ilentuanas cBsi3p. CHHTETHUECKHE BOJIOKHA.
Knaccudukanus Bonokos. [lonydeHrne aMuHOKHUCIIOT, UX
pUMeHeHue u buonoruueckas Gynkuus. benku. benku xak

v, T
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pUPOJHBIE TouMepsl. [lepBudHas, BTOpHYHasl, TPETUUHAS
Y YCTBEPTUYHAS CTPYKTYPHI O€IKOB. XUMHUYECKHE
CBOICTBa O€JIKOB: rOpeHNUE, JCHATYPaLHsl, TUAPOIN3,
Ka4eCTBEHHBIE (I[BETHBIC) peakiun. buonornyeckue
(GyHKIMU OEIKOB, X 3HAUCHHE.

24 | Tema 2.12. vV, T
HyxinennoBble kucnotsl. HykieMHOBBIE KUCIOTHI KAk
A3oTcoaeprkaiil
e MpUPOJHbIE MoauMepsl. HykieoTuasl, ux cTpoeHue,
npumepbl. AT® u A/I®, ux B3aumornpeBpalleHue 1 poJib
reTepOLUKINYEC
e storo npouecca B npupozae. [loustue [JHK n PHK.
Crpoenue JIHK, ee nepBuuHas 1 BTopuyHas CTPYKTypa.
COEIMHEHUS.
Pemnmukanus JTHK.
Hyxkneunosblie
KHCJIOTbI
25 | Tema 2.13. [TonsaTHe 0 hepmMeHTax Kak 0 OMOJOTUUECKHUX P,V, T
buonornveckn | katanmzatopax OeiaxoBoil nmpuposl. Kimaccudukarst
AKTUBHBIC (dbepmenToB. 3HadyeHne pepMeHTOB B OMOJIOTUU U
COEIUHEHUS MIPUMEHEHUE B IPOMBIIIIIEHHOCTH. [IoHATHE O BUTAMHHAX.

Nx knaccudukanus u o6oznadenue. [lonsitue o ropmonax
KaK OMOJIOTMYECKH aKTHBHBIX BEIECTBAX, BBHITTIOIHSIIOIINX
SHAOKPUHHYIO PETYIISIHIO )KU3HEIeATeTbHOCTH
opranu3MoB. Knaccugukaius ropMOHOB: CTEPOUIBL,
MIPOU3BOJIHBIE AMUHOKHUCIIOT, MOJUIIETITUAHBIC U OCITKOBBIE
ropMoHbl. OTIeNnbHBIC PEACTABUTEIH: SCTPATHO,
TECTOCTEPOH, HHCYJIHH, aapeHanuH. [lonstue o nekapcTBax
KaK XMMHOTEpaneBTUYECKHX Mpenaparax. [ pymisr
JIEKapCTB: Cylb(paMuabl (CTPENTOU), aHTHOMOTUKHI
(MEeHULIMIUIMH), aHTUIIUPETUKY (aCIIUPHH), aHAJIbIE€TUKHU
(aHanbruH). Mexanusm JelcTBUS HEKOTOPBIX
JIEKapCTBEHHBIX MPEMapaToB, CTPOCHUE MOJICKYJI,
MIPOrHO3UPOBAHKE CBOMCTB Ha OCHOBE aHAIM3a
XUMHAYECKOTO CTPOCHUS. AHTHOMOTHKH, UX KITACCUPUKAIIHS
110 CTPOCHHUIO, TUIY U CHEKTPY JAeHCTBUS.

[Ipumeuanue: T — TectupoBanue, P — Hanucanue pedepara, ¥ — yctublii onpoc, KP — koHTponbHas
pabota

2.4.2./2.4.3. IIpakTnyeckue 3aHATHS/ CEMHHAPBI

No dopma
pa3 | HaumenoBanue TEKYILETro
Conepxanue pasaena
JIeNT | pa3zienioB U TEM KOHTPOJIA
a
1 2 3 4
1 cemecmp
Pazgen 1. O0mias u HeopraHudecKasi XUMHsI
1 Tema 1.1. CocraB BelecTBa. XMMHYECKHE 2JIEMEHTEI. 3aKOH I1P
Xumust — TTOCTOSTHCTBA COCTaBa BEIECTB. BelecTBa MOJIEKyISIPHOTO
Hayka o Y HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH ABOTaJpo U €ro
BEIIleCTBax cneactBus. Mizmepenue Bemectsa. Macca aToMOB U

MOJIEKYJ1. ATOMHasl eIMHUIA Macchl. OTHOCUTEbHBIE
aTOMHasl ¥ MOJIeKyJsipHas Maccel. KonmuecTBo BeliecTsa.
UYucno ABorasipo. MonsipHast Macca. 3akoH ABOragpo u ero
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ciencTBusl. MOJSIpHBII 00beM BEIIECTB B ra3000pa3HOM
COCTOSTHUM. ATperaTHble COCTOSIHUS BelecTBa. TBepaoe
(kpucTammmueckoe u aMmop(HOE), KHUIKOE U Ta3000pa3Hoe
arperaTHbIe COCTOsTHUS BemecTBa. CMECH BEIIECTB.
Paznuunst Mex1y CMECSIMU U XUMUYECKUMH COSTUHEHUSIMU.
MaccoBas 1 00beMHasT JOJIU KOMIIOHEHTOB CMECH.

Tema 1.2. CoBpeMeHHbIE NPEACTABIEHUS O CTPOEHUH aToMa. I1P
Crtpoenue atoma | KopnyCkyJspHO-BOJHOBOM Jyalu3M YacTUI] MUKPOMUpA.
CocraB aromHOrO0 s71pa. HyKjI0OHBI: IPOTOHBI ¥ HEUTPOHBHI.
N3oTtonbl 1 HYKJIHMIBI. DJIEKTPOHHAS 000JI0YKa aTOMOB.
[TonsaTue 006 MEKTPOHHON OPOUTAIIN U FITEKTPOHHOM
obnake. KBaHTOBBIE Unciia: TJIaBHOE, OpOUTATIEHOE
(moGo4HOE), MAarHUTHOE U CIIMHOBOE. Pacnipenenenue
3JIEKTPOHOB MO SHEPreTUYECKUM YPOBHSAM, MOIYPOBHIM U
opOuTaIsIM B COOTBETCTBUU C IPUHIIUIIOM HAMMEHBIIICH
sHepru, npuHuumnom Iaynmu u npasunom I'yHaa.
DNEeKTPOHHBIC KOH(UTYpAITTH ATOMOB XUMUYIECKHIX
3JIEMEHTOB. BajieHTHbIE BO3MOKHOCTH aTOMOB XMMUYECKUX
AJIEMEHTOB. DIIEKTPOHHAS KIIacCU(DUKALMS XUMUIECKUX
AJIEMEHTOB: S-, p-, d-, f-2J1IeMEHTHI.
Temal.3. [lepuoanueckas cucrema u crpoenue aroma. Gusnueckuii 1P
[lepuoanueckuil | CMBICI MOPSAKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIIbI
3aKOH U u niepuoa. [lepuonnueckoe n3MeHEHNE CBONCTB
[lepuonnueckas | 37€MEHTOB: pajilyca aToMa; SHEPTruy HOHU3ALINY;
cucrema 3JEKTPOOTpUIIATEIbHOCTH. [I[pUUMHBI H3MEHEHUs
XUMHUYECKUX METAUINYECKUX U HEMETAJUNIMYECKHUX CBOMCTB AJIEMEHTOB B
anemMeHTOoB /JI. rpynmnax v nepruoiax, B TOM YUCIe OOJBIINX U
W. MenneneeBa | cBepxOonbiiux. 3HaueHue [lepuoanyueckoro 3akoHa u
[Tepuonnueckoit cucTeMbl XUMHYECKUX 37eMeHTOB JI. U.
MeneneeBa i pa3BUTUS HAYKH U IOHUMaHUS
XUMUYECKON KapTUHBI MUDA.
Tema 1.4. IloHsaTHE 0 XUMHUYECKOMH CBA3H. THIIBI XUMHYECKUX CBS3EH: I1P, KP
Crtpoenue KOBAJICHTHAsI, IOHHAs, METaJUIMYeCcKasi U BOJOPO IHAS.
BEILIECTBA KoBanentHas xumuueckas cBs3b. J[Ba MexaHu3zMa

o0Opa3oBaHMs 3TOH CBsI3U: OOMEHHBIN U JJOHOPHO-
akuenTopHeld. KoBaseHTHas noJisipHas U HEMoJIsIpHast
cBa3u. MonHas xumuueckas cBa3b. KpaliHnii ciydai
KOBAJICHTHOH MOJISIPHOH CBsI3U. MexaHu3M o0pa3oBaHMs
HMOHHOM CBs3U. VIOHHBIE KPUCTAJUNINYECKHUE PELIETKU U
CBOMCTBA BELIECTB C TAKUMU KpUcTauIlaMyu. Merayindeckas
XUMHYeCKas CBsA3b. OCOOBIN THIT XUMHYECKON CBS3H,
CYLLIECTBYIOIIMH B MeTaJlJIaxX U cruiaBax. CBoiicTBa
METAUTMYECKON CBsI3U. BogopoaHas XxuMudeckast CBA3b.
Mexanu3m oOpa3zoBaHMs Takoi cBs3U. Ee knaccugukarus:
MEKMOJIEKYJISIPHAS. U BHYTPUMOJIEKYJISIPHASI BOJIOPOJHBIE
cBs13u. Du3nueckre CBOMCTBA BEMIECTB C BOJAOPOAHOM
cBs3bto. KommiekcooOpazoBanue. [IoHsATHE 0 KOMIIEKCHBIX
coequHeHusaX. KoopauHanoHHoe 4uciio
KOMIUIeKcooOpa3zoBarest. BHyTpeHHsIsl 1 BHEeLIHSS cdepa
KOMILIEKCOB. HOMEHKIaTypa KOMIIJIEKCHBIX COCIUHEHUM.
WX 3HaueHne.
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Tema 1.5.
JucnepcHbie
CUCTEMBI

Knaccudukanus TucepcHbIX CHCTEM B 3aBHCUMOCTH OT
arperaTHOro COCTOSIHUSI IUCIIEPCUOHHON Cpebl U
TUCTIEPCHOM (pa3bl, a TAKKE MO pa3Mepy WX YaCTHII.
I'pyOoaucniepcHbie U TOHKOAUCTIEPCHBIE CUCTEMBI. D ekt
Tunpans. Koarynsiust B KOJUIOUIHBIX pacTBOpax. 3HAUCHUE
JUCIIEPCHBIX CUCTEM B KUBOM U HEKUBOM MPUPOJIE U
MPAKTUYECKOM )KU3HH YEJIOBEKA.

I1P

Tema 1.6.
XUMHUYECKHUE
peakuuu

Knaccudukanus XuMu4ecKkux peakiuii B OpraHuueckon u
HEOPraHU4YeCcKor Xxumuu. IIoHsATHE 0O XUMHUYECKON PEAKLUN.
Peakuuu, naymue 6e3 n3MEeHEHHsI KAYeCTBEHHOTO COCTaBa
BELIECTB U C U3BMEHEHUEM cOCTaBa. BeposTHOCTD
IIPOTEKAHNs XMMUYECKHUX peaklnid. BHyTpeHHss sHeprus,
sHTaNbIHA. TernnoBoil 3 (HeKkT XUMUIECKUX PEaKIIH.
Tepmoxnmnyeckue ypaBHeHus. CTaHIapTHAsL SHTAJIBIINS
peaknuii u oOpazoBanus BeniecTs. 3akoH ['. . 'ecca u ero
ciencTBus. JHTponusa. CKOPOCTb XUMUYECKUX PEAKIIHIA.
[Tonstue o ckopoctu peakiuii. CKOpoCTb rOMO- U
reTepOreHHON peakuuu. JHeprus akTuBanuu. GakTopsl,
BIIUSIIOLIUE HA CKOPOCTh XUMUYECKOHN peaKkiuu.

I1P

Tewma 1.7.
PactBops!

[TonsTtue o pactBopax. PU3HKO-XMMHUYECKaAs IPUPOJA
pacTBOpPEHUS U PacTBOPOB. B3anmopaencTeue pacTBOpUTENS
U PAaCTBOPEHHOTIO BEIIEeCTBA. PacCTBOPUMOCTD BEIIECTB.
CriocoObl BbIpayKE€HUS! KOHIIEHTPALMU pacTBOpPoB. Teopus
MEKTPOIMTUYECKON Jucconuanui. MexaHnusm
JUCCOLIMALMU BELIECTB C PA3JIUYHBIMUA TUITAMHM XUMHAYECKHUX
cBsi3e. OCHOBHBIE IIOJIOKEHUS TEOPUH IEKTPOIUTUYECKOU
nucconuanui. CTeneHb AMEKTPOIUTUYECKON TUCCOLMAUU
1 GaxkTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPEHHE
3IEKTPOJIUTHL. J{ucconmanus Boabl. BonopoaHblil
nokasareib. CpeJia BOJHBIX pPaCTBOPOB AJIEKTPOJIUTOB.
I'unponus kak oOMeHHbIN nporiecc. HeoOpaTumblit
TUAPOJIN3 OPraHUYECKUX U HEOPraHUYECKUX COCIUHEHUN U
€ro 3Ha4YE€HHE B MPAKTUYECKOM E€ATEIBHOCTH YEJIOBEKa.
OO6partumslii rugposnns coneid. CTyneH4aTslid THAPOTU3.
[IpakTHYecKOe NIPUMEHEHHE

TP, KP

Tema 1.8.
OxucanTENbHO-
BOCCTaHOBHUTEIb
HbIE pEaKIUu.
DneKTpoxumMuye
CKHe€ TIPOLIECCHI

[TonsiTHE 00 OKUCIUTENHFHO-BOCCTAHOBUTEIHHBIX PEAKIIUAX.
OxuciauTen U BoccTaHoBUTENN. OKHUCIUTEILHO-
BOCCTaHOBHUTENIbHAs IBONCTBEHHOCTh. Knaccuduxarms
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINN. XUMHAUYECKUE
HWCTOYHUKHU TOKA. DIEKTPOJAHbIEC MOTEHIUANBL. Pl
CTaHJIAPTHBIX JIEKTPOJAHBIX MOTECHIIMATIOB
(2MEKTPOXUMHUYECKHIA Psi/T HAMIPSHKEHUN METAIITIOB).
lanpBaHWYECKHE PIIEMEHTHI U IPUHITUIIBI KX PaOOTHI.
CocrapneHue ralbBaHUYECKUX JIEMEHTOB. DJIEKTPOIIU3
pacIUIaBOB M BOJHBIX PACTBOPOB AJIEKTPOIUTOB. [Iponecchl,
MPOUCXOASAIIME HA KaTOAE U aHOJE. Y PAaBHEHUS
AJIEKTPOXUMHUYECKUX MponeccoB. [IpakTuueckoe
NIPUMEHEHHUE JICKTPOJIN3A.

TP, KP
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9 Tema 1.9. Knaccudukanus Heopranuyeckux BemecTs. [IpocTeie u I1P
Knaccugukanus | CIOKHBIE BetecTa. OKCHIBI, THIPOKCUIBI, CONH (UX
BEICCTB. KJaccu(uKanus, XAMHIECKUE U (PU3NIECKHE CBOWCTBA U
MpocTsie OCHOBHBIE cITOcOOBI osyueHust). Meramisl. [Tonoxxenue
METAJUIOB B IEPHOAMYECKON CHCTEME U 0COOCHHOCTH

BemecTBa. cTpoeHus ux aToMoB. OOuIe Gpu3nvecKkre U XUMHYECKHe
CBOMCTBa MeTaJJIOB. [IpoMblIIeHHbIE U TaOOpaTOpHBIE
crocoObl nonyueHus: metajuioB. Hemeramnsl. [lonoxxenue
HEMETAJJIOB B IEPUOINIECKON CHUCTEME U OCOOCHHOCTH
cTpoeHus ux aToMoB. OOuIe GpuanvecKre U XUMHYECKHe
cBolcTBa HeMeTa/IoB. [IpoMblIlIeHHbIE U J1a00paTOPHBIE
CHoco0bl MOJTYyUYEHHUS] HEMETAJLIOB.

10 | Tema 1.10. Bonoponusie coequnenus HemeTamioB. OKCUIbI U I1P, KP
OcHOBHbIE aAHTUJPUIBI KAPOOHOBBIX KUCIOT. KHCI0THI Opranndeckue u
KJIaCChl Heopranndeckue. Knaccudukanus opraHn4eckux u
HEOpPraHWYECKU | HeOpraHuveckux kuciaot. OOime cBoWCTBa KUCIOT.

XU OcHOBaHMsI OPraHUYECKHE U HEOPTaHUYECKUE.

OpraHUYEeCKUX AMoTepHbIe OpraHu4YecKiue 1 HeOpraHMUeCcKue

COEIMHEHU I coequHeHusl. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX u
HEOPraHUYECKUX KUCIIOT. [ 'eHeTnyeckas cBsizb MEXy
KJIACCaMH OPraHUYECKUX U HEOPTaHUYECKUX COEIMHEHUM.

11 | Tema 1.11. s-OnemeHThl. Bogopos. JIBolicTBEHHOE MOJI0KEHUE I1P, KP
Xumus BOJOpOJA B IEPHOANYECKOM cucTeMe. M3oTomnsl Bogopoaa.
3JIEMEHTOB Posb Boopoaa B xKuBOM U HEXXUBOM mipupoje. Boga. Ponb

BOJIBI KaK CPe000pa3yIoIIero BemecTBa KIECTKH. DIEMEHTBI
I, I A-rpynmn. O0mias XapakTepUCTHKA IICIIOYHBIX
MetaiioB. [lonydyenue, puznueckue 1 XUMUYECKUE
CBOMCTBA LIEJIIOYHBIX METAJIOB. P-DJIEMEHTHI.
XapakTepucTuKa allOMUHUS, YIIIepoJa, KPEMHHUS,
raJIoreHoB, XaJbKoreHoB. [lonyuenue, ux gpusndeckue u
XUMUYECKUe cBoMcTBa. DieMeHTsl [V , V A-rpynm. OOmias
XapaKTEPUCTHKA 3JIEMEHTOB ITUX I'PYII HA OCHOBAaHUU UX
nonoxeHnus B [lepuoanueckoii cucreme anemeHToB /1. 1.
MenieneeBa 1 cTpoeHHs aToMOB. OCOOEHHOCTH CTPOCHUS
aTOMOB d-2JIEMEHTOB

12 | Tema 1.12. XHUMHS U IPOU3BOJICTBO. XUMUYECKAs IPOMBIILIEHHOCT U | TP
XUMUS B KU3HU | XUMUYECKHE TeXHOJOTuU. ChIpbe 7151 XUMUYECKOU
of1ecTBa IIPOMBIIITIEHHOCTH. Bosla B XMUMHUYECKOM NMPOMBIIIIEHHOCTH.

DHeprus 1Jisi XAMUYECKOTro MPou3Bo/icTBa. HayuHbie
MPUHIUIIBI XUMHYECKOTO MPOU3BO/ICTBA. 3allUTa
OKpY>KaloIlIel cpebl U OXpaHa TpyJa MPYU XUMHYECKOM
npoun3BoJcTBE. OCHOBHBIE CTAIUU XUMUUYECKOTO
MPOU3BOACTBA. XUMHUS B CEJILCKOM XO35IMCTBE. X UMH3ALIMS
CEJIbCKOTO XO3SICTBA U ee HampaBlIeHUs. YI00peHUS U UX
Kinaccupukanus. XMMUYEeCKHE CPEJICTBA 3allUThl PACTEHUH.
OtpunarenbHble TOCIEACTBUS MPUMEHEHUS

MEeCTUIUIOB U 60pb0a ¢ HUMH. XUMU3ALUs
’KMBOTHOBOJICTBA. XHMHS U ITIOBCEIHEBHAS KM3Hb YeJIOBEKA.
Jomatnss anteka. Morolue 1 4ucTsIue CpeacTna.
CpenctBa 60pb0bI ¢ OBITOBBIMA HaceKOMBIMH. CpeicTBa
JINYHOM TUTUEHBI M1 KOCMETHKHU. XUMUS U IIHIIA.
MapKkupOBKH YITaKOBOK MUIIEBHIX U THTHEHUYECKHUX
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IIPOJYKTOB U YMEHHME UX YUTATh. DKOJIOTUS KUIUIIIA.
XUMUS U TEHETUKA YEJI0BEKA.

2 cemecmp

Pazpnen 2. Oprannyeckas XuMus

13

Tema 2.1
[Ipenmer
OpraHnu4eCcKou
xumuu. Teopust
CTpOEHUS
OpraHUYECKUX
COEAMHEHHI

[ToHsiTHE 00 OPraHNYECKOM BEIIECTBE U OPraHUYECKOMN
xumun. KpaTkuii ouepk UCTOpUM pa3BUTHUS OpPraHUYECKOM
xuMud. OCHOBHBIE MOJIOKEHUS TEOPUU CTpoeHus A. M.
bytnepoBa. Xumuueckoe CTpOCHUE U CBOMCTBA
opranudeckux Bemiects. [lonstre 00 nzomepun. CriocoOsI
OTOOPaKEHHS CTPOSHUS MOJICKYJIBI (POPMYIIBI, MOJIEIIH ).
Knaccudukanus opraHMuecKuX BEIIEeCTB B 3aBUCIMOCTH OT
CTpOoeHHUs yriiepoaHou nenu. [Tonstue GpyHKIMOHATBHON
rpymnnsl. [IoHsTHE O TUIIAX ¥ MEXaHU3MaX peakluil B
OpPraHMYECKO XUMUHU.

I1P

14

Tema 2.2
IIpenensvHbie
YIJIEBOAOPOIbI

[Tonsitue 06 yrieBomopoaax. OCOOEHHOCTH CTPOSHUS
MpEeAENIbHBIX YIIEBOJAOPOI0OB. AJIKaHbI KaK MPeICTaBUTENN
MpEJETbHBIX YTIIEBOIOPOAOB. XUMHUUYECKHUE CBOMCTBA
aJKaHOB. Peakiuu: rajioreHupoBaHne, HUTPOBAHUE,
JNETUIPUPOBAHUS, TOPEHUS, KATAIUTUYECKOTO OKUCIICHHUS
ankaHoB. KpeKUHT ajJkaHOB, pa3jIu4HbIe BUJIbI KPEKUHIA,
MIPUMEHEHHE B IPOMBIIITIEHHOCTH. [Inponu3 u koHBepcus
MeTaHa, u30MepH3anus akaHoB. O0IacTH MpUMEHEHUS
ankaHoB. [IpoMbllIeHHbIE CIOCOOBI MOTYYEHHSI AJIKAHOB:
MOJIyYEHHUE U3 PUPOJIHBIX UCTOYHUKOB, KPEKHHT
napauHOB, TOJTYYCHUE CHHTETHYECKOTO OCH3HHA,
razuukanus yris, TupupoBanue ankaHoB. JlabopaTtopHbie
CrocoOBI OTYYEHHUs AJIKaHOB: cHHTe3 Biopia, nekap-
OOKCUITMPOBaHUE, TUAPOINU3 KapOuaa aTlOMUHUS.
I'omonornueckuii pst 1 HOMEHKJIATypa HUKIOATKAHOB, UX
obmras popmyna. [Tonydyenue u ¢puznueckre cBOMCTBA
[UKJI0AIKAHOB. XMUMHUYECKHE CBOMCTBA IIUKIIOAJIKAHOB.
Peakuuu npucoeIMHEHHs M paJUKaJIbHOIO 3aMEIICHHUS.

TP, KP
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Tema 2.3.
OTHIICHOBEIEC U
IIMEHOBBIE
YTJIEBOJOPOABI

I'omonornueckuit psin u obmmas Gopmysna aaKeHOB.
W30Mepust STUIIEHOBBIX YIIIEBOJOPOIOB: MEXKIACCOBAS,
YIJIEPOJHOTO CKEJIeTa, MOJIOKEHUS KPaTHOM CBSI3H.
OcoO6eHHOCTH HOMEHKIIATYPhl ATUIICHOBBIX YIIEBOJOPOIOB.
@u3nYECKUE CBOKMCTBA ATKEHOB. XMMHYECKHE CBOMCTBA
aJIKEHOB. Peakuiuy rajoreHupoBaHus,
TUIPOTaIOr€HUPOBAaHMS, THApaTalluK, THIPUPOBAHUSI.
IIpaBuno MapkoBHuKoBa U 3aiinieBa. JlaboparopHsie
crocoObl noayuyeHus ankeHoB. [lonarue u knaccuduxanms
JUEHOBBIX YTIIEBOJOPOAOB 10 B3AUMHOMY PACIIOJIOKEHHUIO
KpaTHBIX CBsi3el B MoJiekyse. HomeHkiiaTypa AMeHOBBIX
YTJIEBOIOPOAOB. XMMUUECKHE CBOMCTBA AJIKAJUEHOB.
[Momumepwu3anus nueHoB. CriocoOb! MOTyYeHUS JUSHOBBIX
yraeBoiopoaoB: pabotsl C. B. JleGenesa, neruapupoBanue
QJIKaHOB.

TP, KP
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Tema 2.4.
AtnieTniieHOBEBIE
YIJIEBOAOPOBI

I'omonoruueckuit ps u obmas Gopmyna aJTKUHOB.
Homenkiatypa aneTHiIeHOBBIX yIIIEBOAOPOAOB. M3oMepust
MEKKJIACCOBAs, YIIIEPOJIHOIO CKEJIETA, IOJI0KEHUS KPaTHOM
CBsI3M. XMMHUYECKUE CBOMCTBA U MPUMEHEHNE AJIKUHOB.

TP, KP
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Peakuus Kyueposa. [IpaBuno MapkoBHUKOBa
MIPUMEHUTENBHO K aneruieHam. [lonBrmxHoCTh aToma
BOJIOpoAa (KUCIOTHBIE CBOMCTBA aIKUHOB). OKUCIIEHUE
ankuHoB. Peakuus 3enunckoro. [Ipumenenne
AlETUJICHOBBIX yrieBoA0poa0B. [lonuBuHmIanerar.
[Tonyuenue anknHoB. [lonyuyenue aneTuneHa nUpOIU30M
MeTaHa M KapOWJIHBIM METOJIOM.

17

Tema 2.5.
Apomarnyeckue
YTII€BOJOPOIbI

benzon kak npencraButens apeHoB. PazButue
MpeJICTaBICHHI 0 cTpoeHnn OeH30ia. COBpeMEHHBIC
MpeACTaBICHUS 00 AIEKTPOHHOM U ITPOCTPAHCTBEHHOM
cTpoeHnn OeH3ona. 'omonoru 6eH307a, UX HOMEHKJIATYpa,
obmas popmyna. PuznuecKre CBOMCTBA apEHOB.
XuMHU4ecKue cBOMCTBa apeHoB. [IpumMepsl peakiuit
AIEKTPOPUIHHOTO 3aMEIICHUS: TAIOTCHUPOBAHMS,
QIKWUJIUPOBAHUS, HUTPOBAHUS, CyJibhupoBaHus. Peakiu
TUAPUPOBAHUS U MPUCOECTUHEHHS XJI0opa K OCH30I1y.
Oco0eHHOCTH XUMUYECKUX CBOMCTB rOMOJIOTOB O€H301a.
[IpupoiHbIE ICTOYHUKHN ApOMATUYECKUX YTIIEBOI0-
poOB. ApomMaTH3aliusl aIKaHOB M IIMKJIOAJTKAHOB.
AnkuimpoBaHue OEH30I1a.

ITP, KP
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Tema 2.6.
IIpupoansie
HWCTOYHUKHU
YIJIEBOJOPOOB

Haxoxnenue B mpupoe, cocTaB U GU3NIECKHUE CBOHCTBA
Hedtu. [Ipomeiennas nepepadoTka HeTH.
Pextudukamnms nedhTi, OCHOBHBIC (PpaKLIUU €€ pa3IeIeHus,
WX HCIoNb30BaHue. Bropuynas nepepaboTka
HedTenpoayKkToB. KauecTBO aBTOMOOMIIBHOTO TOTIIIHBA.
OxranoBoe yucino. [Ipupoanblit 1 monyTHbIN HeTAHON
ra3pl. CpaBHEHHE COCTaBa IPUPOIHOTO U MOMYTHOT'O ra30B,
UX MPAKTUYECKOE UCIIOJIb30BaHNe. KaMeHHBIN yroJb.
OcHOBHbIE HaNpaBJICHUs UCIIOIb30BaHHSI KAMEHHOI'O YTJIsl.
KokcoBaHne kaMeHHOT0 yriisl, BaXKHEHIINE MPOLYKThI 3TOTO
nporecca. JKOJIOTUYECKUE acTIeKThl JOOBIYH, TepepadOTKU
U MCIOJIb30BaHUS TOPIOUHX MCKOMIAEMBIX.

I1P
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Tema 2.7.
I'uapokcuiibHBIC
COCONHCHUA

Knaccudukanus cnupToB 1o THUITY YTIIEBOIOPOIHOTO
paaukana, Yuciy TuIpOKCUIIBHBIX TPy U TUITY aTroMa
YIJIEPO/Ia, CBI3AHHOTO C TUAPOKCHIIBHOW IPyMIITON.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCHIIBHOW Tpyniibl. BiusiHue CTpoeHus CliupToB HA UX
¢dusnueckue cBoiicTBa. ['oMomoruyeckuit ps mpeaebHbIX
OJIHOATOMHBIX CITUPTOB. MI30Mepusi 1 HOMEHKIaTypa
aJIKaHOJIOB, WX 0o01mas ¢popmyna. XuMHUYECKHE CBONCTBA
anKaHoyIoB. PeakinonHas CmocoOHOCTh TTPEeTbHBIX
OJIHOATOMHBIX CIIUPTOB. Peakuinu, moATBEpK1ar0ne
KHUCJIOTHBIE CBOMCTBA CIUPTOB. Peakinu 3amenieHus
TUAPOKCUIIBHOM Tpyniibl. MeXMONEKyIsipHast IeTuapaTalus
CIUPTOB, YCJIOBUS 00pazoBaHuUs NPocThIX 3upoB. CriocoObl
MOJIy4YEHUs CIUPTOB. [ UAPOIN3 ranoreHanKaHoB.
IMuaparanust ankeHoB, YCIOBHS €€ MPOBEICHUS.
BoccTranoBnenue kapOOHUIBHBIX COSTUHEHU.
MHoroaromHble ciupThl. MI30Meprs 1 HOMEHKIaTypa
MpEeACTaBUTENEH IBYX- U TPEXaTOMHBIX CIIUPTOB.
Oco0EeHHOCTH XUMHYSCKUX CBOHCTB MHOTOaTOMHEBIX
CIUPTOB, MX Ka4eCTBEHHOE OOHapykeHune. OTaenpHbIe

TP, KP
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MPEICTaBUTEINN: ATUIICHIIIUKOIIb, TIIMLIEPUH, CTIOCOOBI UX
MIOJIy4€HHUs, IPAKTUYECKOE MpuMeHeHue. MeHour.
DNEeKTPOHHOE U IPOCTPAHCTBEHHOE CTpOEeHUE (heHoa.
B3aumHOe BiusiHUE apOMATHYECKOTO KOJIbLIA U
THJIPOKCHIIBHOM TpymIibl. XMMHYECKHE CBOMCTBA (eHOIa
KaK (pyHKIMS €ero XUMHUYECKOro cTpoeHus. bpomupoBanue
(eHona (KauecTBEHHAS PEaKIMs), HUTPOBAaHHE (TMKPUHOBAs
KHCJIOTa, e cBoiicTBa U npumeHenue). OOpa3oBaHue
OKpAaIlIeHHBIX KOMILIEKCOB ¢ noHoM Fe*”. Tlpumenenue
¢enona. IloaydyeHue geHosa B IPOMBIIIEHHOCTH.

20

Tema 2.8.
Anpneruasl u
KETOHBI

I'omonornueckue psiapl aIbIeruaoB U KeTOHOB. [IoHsATHE O
KapOOHWIBHBIX COEUHEHUSAX. DIEKTPOHHOE CTPOECHUE
KapOOHUIIbHOMU Ipyninbl. MI30Mepus 1 HOMEHKIIaTypa
aJIbJIETUI0B U KeTOHOB. dH3nyeckue cBOMCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOCTBA
aJIBJIETUJI0B U KETOHOB. Peakiuy oKuciIeHus alpJerujios,
Ka4yeCTBEHHbBIC PEAKIIMK HA aJIbJETUIHYIO rpymniy. Peakuuu
MOJIMKOHICHCALIMH: 00pa3oBaHue
¢benonopopmanbaeruaHbIX cMoIL. [IpumeHenne u
noJjiyuyeHue KapOOHUIIbHBIX coeAuHeHuil. [Ipumenenue
QJIBJICTUIOB M KETOHOB B OBITY M TPOMBIIUICHHOCTH.
Anblieruzipl 1 KETOHbI B pHupoJie (3¢upHbIe Macia,
dbepomonnl). [Tonydyenrne kKapOOHUIBLHBIX COSAMHCHHIA
OKHCJICHUEM CIIUPTOB, T’UApATAllMe aJKUHOB, OKUCICHUEM
YIJIEBOJOPOOB.

TP, KP
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Tema 2.9.
Kap6oHoBsie
KHUCJIOTBI B UX
MIPOU3BOIHBIC

[TonsiTHE 0 KAPOOHOBBIX KUCIIOTAX M MX KJIacCU(PHUKAIIHS.
DNEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIIbHOM rpynmbl. ['oMonorndeckuil ps mpeaebHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKJIATYpa U
n3oMepusi. XMMHUYECKUE CBOMCTBA KapOOHOBBIX KUCIIOT.
O6pazoBanne GyHKIIMOHATBHBIX MPOU3BOIHBIX KapOOHOBBIX
kucnoT. Peakuuu stepudukanyy. AHTUIPHUIB KApOOHOBBIX
KHCIIOT, UX MTOJIy9eHHEe U ipuMeHeHue. CriocoObl OTyYeHus
KapOOHOBBIX KUCHOT. OOIIME CIIOCOOBI MOTYYECHHUS:
OKUCJICHHE JIKAaHOB, AJIKCHOB, TIEPBUYHBIX CITUPTOB,
anbJeruioB. BaxHeiiue npeacTaBuTean KapOOHOBBIX
KHCIIOT, UX Ouoyoruveckas poiib. CTpoeHue u
HOMEHKJIATypa CIOXKHBIX 3(PUPOB, MEKKIIACCOBAS U30MEPHS
¢ KapOOHOBBIMH KHcIOTaMHU. CIIOCOOBI MOTYUYEHUS! CIIOKHBIX
a¢upoB. JIaBcaH Kak IpeaCTaBUTENb CHHTETHUECKUX
BOJIOKOH. XMMHUYECKHE CBOMCTBA U MPUMEHEHUE CIIOAKHBIX
a¢upoB. JKupsl Kak cI0KHBIE YPUPHI TTUIEPUHA.
KapOoHOBBIE KHCITOTHI, BXOJISIINE B COCTaB )KHPOB.
XUMUYECKUE CBOWCTBA )KUPOB: THIIPOIN3, OMBLUICHHE,
THIpUpOBaHue. bruosornveckas poib KUPOB, HX
WCIOJIb30BaHUE B OBITY U IPOMBINLIEHHOCTH. Conun
KapOOHOBBIX KUCJIOT. MBLIa, CYIITHOCTh MOFOIIIETO JICHCTBUSI.
OTHOIIIEHHE MbIIA K XKeCTKOM BoAe. CHHTETHYCCKUE
Mmotomue cpenctBa — CMC (neTepreHTsl), ux
MIPEUMYIIECTBA U HEJOCTATKH.

TP, KP
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Tema 2.10.
YrieBoabl

[Tonsatue 06 yrneBonax. Kinaccudukamus yriaeBogos. MoHo-
, Id- ¥ moJiMcaxapuibl. buosnorudeckast pojb yriaeBoAoB, UX

TP, KP
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3HAUEHUE B JKU3HM YeJIOBeKa U obmiecTBa. MoHOCaXapubl.
['mroko3a, cTpoeHne ee MOJICKYJIbl U (PU3UYECKHE CBOMCTBRA.
TaytoMepusi. XuMHYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIUU 110
aJIbJIETUIHOM rpyIe («cepedpsHOro 3epKaiay, OKHUCICHUE
A30THOM KUCIOTOMU, THAPUpOBaHue). Peakiiuu rirroKo3bl Kak
MHOTI'0ATOMHOT'O CIIUPTA: B3aUMOJIEHCTBUE TIIFOKO3BI C
ruapokcuaoM Meau (11). Paznuunbie Turbl OposxeHus
(ciupToBoe, MOJIOYHOKHCIIOE). [ TTI0K03a B IIpUpoe.
buonoruueckas poip U npuMeHEHHUE II0K03bl. PpyKTO32a
Kak M30Mep IIII0K03bl. CpaBHEHHE CTPOCHHS MOJIEKYJIbI U
XUMHYECKHUX CBOMCTB TUIIOKO3bI U (PYKTO3bI. DpyKTO32a B
MIpUpoJie U ee Ouosioruyeckas poib. Jlucaxapubl.
Crpoenne nucaxapuoB. CTpoeHHE U XUMUYECKUE CBOWCTBA
caxapo3bl. JIakTo3a U ManbTO3a KaK H30MEPHI Caxapo3bl.
[Tonucaxapuasl. O01IEE CTPOECHUE TTOJINCAXAPUIOB.
Crpoenue MoiiekyJibl Kpaxmaina. u3znyeckue cBocTBa
Kpaxmajia, €ro HaxoXJAEeHHE B IPUPOJE U OMOTIOrHUecKas
pouib. ['nukoreH. XuMuueckue CBOMCTBA Kpaxmaia.
CpaBHEHME CBOMCTB KpaxMaJla U LEJUIF0I03BL.

23 | Tema 2.11. Knaccudukanus u u3omepust aMuHOB. ['oMotornaeckue ITP, KP
AMUHBI, PSIBI IPEIeNbHBIX aTM(paTHYECKIX U apOMATHUECKUX
aMUHOKHCJIOTBI, | aMUHOB, M30MEPUS U HOMEHKJIATypa. XUMUYECKUE CBONCTBA
OenKu amuHOB. [IprMenenue u noxydyenue aMuHoB. [lonsiTie 00
aMMHOKHUCJIOTAX, UX KJIacCU(UKaLUs U CTPOCHHE.
JIBOMCTBEHHOCTBH KHCJIIOTHO-OCHOBHBIX CBOWCTB
aMUHOKHCIIOT U €€ NIPUYMHbI. Peakiuu KoHIeHcauu.
[lentuanas cBsi3b. CHHTETHUYECKHE BOJIOKHA.
Knaccudukanus BosokoH. [TomyueHrne aMMHOKUCIIOT, UX
MpUMeHeHue u ouonoruueckas Gpynkuus. benku. benku xak
IIPUPOAHBIE ToNUMepHl. [lepBuuHas, BTopu4Hasi, TpeTHYHAs
1 YETBEPTUYHAs CTPYKTYpbI O€IKOB. XUMUYECKHE
CBOMCTBa OEJIKOB: TOpPEHUE, JeHATYypalHsl, THIPOJIN3,
KauecTBEHHbIE (LIBETHbIE) peakluu. buonornueckue
(GyHKIMU OEJKOB, UX 3HAUEHHE.
24 | Tema 2.12. I1P, KP

Hyxnennosble kucioTsl. HykiIenHOBBIE KHCIIOTHI KaK

A3zoTtcoaeprkarg

e MIPUPOAHbIE ToNUMephl. HykineoTuasl, ux cTpoeHue,
npumepbl. AT® u A/I®, ux B3auMonpeBpalieHue 1 poiib

reTEPOLIUKIINYEC

e sroro npouecca B npupoje. Ilonstue IHK n PHK.
Crpoenne JIHK, ee nepBuuHas 1 BTOpUYHAS CTPYKTYypA.

COEIMHEHUS.
Pernmukanus JITHK.

HyxnennoBbie

KHMCIIOTBI

25 | Tema 2.13. [TonsiTre o pepMeHTax Kak 0 OMOJOTHYECKUX I1P
buonornueckn | katanuzatopax 6eiakoBoil mpuposl. Kinaccudukarys
AKTHBHBIC (depmeHToB. 3HaueHune pepMEeHTOB B OMOJIOTUU U
COEIMHEHUS IIPUMEHEHHE B TPOMBILITIEHHOCTH. [IoHATHE O BUTAMHMHAX.

Nx knaccudukanus u oboznadenue. [lonsitue o ropmonax
KaK OMOJIOTMYECKH aKTHBHBIX BEIIECTBAX, BBIMOIHSIONIUX
SHAOKPUHHYIO PETYJISIHIO )KU3HEIEeATEeTbHOCTH
opranu3MoB. Knaccugukaius ropMOHOB: CTEPOUIBL,
MIPOU3BO/IHBIE AaMUHOKHCIIOT, MOJIUIIENITUAHBIE U OEIKOBBIE
ropMoHbI. OTIeNbHbIE IPEACTABUTEIN: CTPAIUOIL,
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TECTOCTEPOH, MHCYJIUH, aJpeHannH. [loHsaTHe o nekapcTBax
KaK XMMHOTEepaneBTUUYECKUX Mpenaparax. [ pymisl
JICKApCTB: CyIb(pamMuIbl (CTPENTOUA), aHTHOMOTHKHI
(MEeHUITMIUTMH), AaHTUTTUPETUKA (ACITUPHH), aHAJIbIETUKH
(aHanprun). Mexanusm JeMCTBUSI HEKOTOPBIX
JIEKapCTBEHHBIX MPENapaToB, CTPOSHUE MOJIEKYII,
IIPOrHO3MPOBAHUE CBOKMCTB HA OCHOBE aHAIN3a
XUMHYECKOT0 CTPOeHHS. AHTUOMOTHKH, UX KiIacCU(UKALIUS
110 CTPOCHHUIO, THITY U CIEKTPY JACHCTBUSI.

[Ipumeuanue: I[1P- npakmuuecxas paboma, JIP- nabopamopnas paboma,; T — mecmuposarue, P —
Hanucanue peghepama, Y — ycmuwiii onpoc, KP — konmponvuas paboma

2.4.4. Conep:kaHue caMOCTOSITEILHON PadoThI
He npexycmoTpeno

2.4.5. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecCHeYeHUs IJsi CAMOCTOSITEJBbHON pPadoThI
00y4YaKOIIHUXCS M0 TUCIHILINHE

He npexycmorpeno
3. OBPA3OBATEJIBHBIE TEXHOJIOI'MAN

3.1.00pa3oBaTe/ibHbIE TEXHOJIOTMHU MPH MPOBEICHUH JIEKIM

Buabl npumeHsemMbIx
Ne Tema 00pazoBaTebHBIX
TEXHOJIOTUN

Koa-Bo
yac

2 3

|
1 Benenue. Tema 1.1. XuMusi — HayKka 0 BEIIECTBaX
2

Tema 1.2. Ctpoenue aroma

—_— = N

Tema 1.3. Ilepuonnyeckuii 3axoH u Ilepunonnueckas cucrema
xuMudecknx daeMmeHnToB . 1. Menneneepa

Tema 1.4. CtpoeHue BelecTBa

Tema 1.5. JlucriepcHbie cUCTEMBI

Tema 1.6. Xumudeckue peakuuu

[SN e (U ) — [ —

Tema LS.()KHCHHT@HBHO-BOCCT&HOBHT@HBHLK:peaKHHH.

DIEKTPOXUMHUYECKUE MPOLIECCHI VKT-Texnonorux,

4
5
6
7 |Tema 1.7. PacTBOpBI
8
9 [IpoOnemMHBbIe TIEeKINH,

Tema 1.9. Knaccuduxanus Bemects. [IpocTele BemnecTna.

DN | —

JICKIINH-

Tema 1.10. OcHOBHBIE KITACChI HEOPTAHUYECKUX U OPTaHUIECKUX
BHU3yaJu3aluu,

COeTUHEHUN

MYJIbTUMEINNHEIE
11 Tema 1.11. XuMus 31eMeHTOB y A 4

TIPE3CHTAINN
12 [Tema 1.12. XuMus B )KA3HHU 00IIECTBA

A

Tema 2.1 [lpenmer oprannueckoit xumuu. Teopusi CTpoeHUs
OpraHU4eCKUX COEIUHEHUN

14 [Tema 2.2 IlpenenbHbIE YTIEBOAOPOIbI

15 [Tema 2.3. DTUIIEHOBBIE U JUEHOBBIE YIIIEBOAOPOIbI

16 [Tema 2.4. AueTuneHOBbIE YTIIEBOIOPOIBI

17 [Tema 2.5. ApomaTH4yeCcKHe yTJIEBOIOPOIbI

18 [Tema 2.6. [IpupoHble HCTOYHUKH YTJIEBOIOPOIOB

NI IENEED

19 [Tema 2.7. 'upoKCUIbHBIC COCAMHEHUS
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20

Tema 2.8. Abaeruanpl 1 KETOHBI

21

Tema 2.9. KapOoHOBBIE KHCIIOTHI M UX MPOU3BOIHBIC

22

Tema 2.10. YrieBoab!

23

Tema 2.11. AMUHBI, aMUHOKHUCJIOTHI, OCIKH

Tema 2.12. AzoTcoaepikaiine reTepoluKINIecKrue

[N S N N

24
coearHeHust. HyKJIeHHOBBIE KHUCIIOTHI
25 [Tema 2.13. buonoruuecku akTUBHbIE COSTUHEHUS 2
Htoro o kypcy 62
3.2. O0pa3oBaTebHbIe TeXHOJOTHH NIPH NPOBEACHUHU NPAKTHYECKUX 3aHATHI
Buael npumensemsix | Kour.
Ne Tema 3ansaTHA 00pa3oBaTeNbHBIX yac
TEXHOJIOT U1
1 |BBenenue. Tema 1.1. Xumus — Hayka o BelecTBax 1
2 |Tema 1.2. Ctpoenue aroma 1
3 Tema 1.3. Ilepuoguueckuii 3akon u [lepuonnueckas cucrema
xuMudeckux 3aemenToB /1. 1. Mennaeneepa
4 |Tema 1.4. CTpoeHHe BelecTBa 1
5 |Tema 1.5. JlucnepcHble CUCTEMBI 1
6 |Tema 1.6. XumHuueckue peakiuuu 1
7 |Tema 1.7. PacTBOpBI 1
] Tema 1.8. OKUCTUTENBHO-BOCCTAHOBUTEIbHBIE PEAKLIUU. 1
DNEeKTPOXUMUYECKHE TIPOLIECCHI
9 |Tema 1.9. Knaccudukarnus Bemects. [IpocTeie BemecTra.
10 Tema 1.10. OcHOBHBIE KIaCChI HEOPTaHUYECKUX U 2
OpPraHUYECKUX COECIMHEHUI TpaauiroHHoe
11 |[Tema 1.11. Xumust 371€eMEHTOB CCMHHAPCKOE 4
3aHsATHE, pa3oop
12 |Tema 1.12. Xumust B )Ku3HU 0OIIECTBA pelleHus 3a1a4 1
13 Tema 2.1 IIpeamer oprannueckoit xumuu. Teopust CTpoeHUs 4
OpPraHUYECKUX COCTUHEHUN
14 |Tema 2.2 IlpeaenbHble yriIeBOJOPOIbI 4
15 |Tema 2.3. DOTUNEHOBBIE U JUEHOBBIE YIIIEBOLOPOAbI 4
16 |Tema 2.4. AueTuieHoOBbIE YTIEBOJOPOIbI 4
17 |Tema 2.5. ApoMaTtndecKkue yriaeBo10pOabl 4
18 |Tema 2.6. [IpupoaHble UCTOUHUKHU YTIIEBOJOPOIOB 2
19 |Tema 2.7. ['unpokcuIbHBIE COCTUHEHHS 4
20 |Tema 2.8. Anpaeruabl U KETOHBI 4
21 |Tema 2.9. KapOoHOBBIE KUCIIOTHI U X IIPONU3BO/IHBIE 4
22 |Tema 2.10. Yriaesonsl 4
23 |Tema 2.11. AMHHBI, AMHHOKHCIIOTHI, OEJIKU 4
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24 Tema 2.12. AzoTcojepsKaiiue reTeporuKInIecKue 2
coenuHeHMs. HyKIIeMHOBBIC KUCIIOTHI
25 |Tema 2.13. bruoiorndyecky akTUBHbBIE COETUHEHUSA 2

Hroro no kypcy 62

4. YCJIOBUS PEAJIM3ALIMU ITPOT'PAMMBI TNCHUTIJINHBI

4.1. MarepuaJibHO-TeXHHYecKasi 0a3a, HeoOXoAMMAasl ISl OCYIIEeCTBJIEHUsI 00Pa30BaTeJIbHOT0
npoiecca no TUCIHUIINHE

Peanusyercs nporpamMmma y4eOHON AUCITUTUIMHBI B KAOMHETE XUMHUH.
O6opynoBanue yueOHOT0O KabUHeTA!
- paboune MecTa JUIsl CTYJICHTOB M IIPETo/IaBaTeis, ay IUTOPHAs J0CKa;
- KOMIUJIEKT y4eOHO-METOIUYECKON JOKyMEHTAlMHu (y4eOHMKH M ydeOHbIe MOCOOMS, KapTOUKH-
3aJaHusl, KOMIUIEKTHI TECTOBBIX 3aJaHUl, OSJEKTPOHHAS CIPAaBOYHO-yuyeOHas JUTeparypa,
MYJIbTUMEANIHBIE 00yUaloLIie MpOorpamMmbl);
-HarJs,IHbIE TOCOOuSs (CXeMbl, TaOIHUIIbl, N300pa3UTENbHbBIE U HaTypabHbIE TOCOOUS);
- aBTOPCKMI KOMIUIEKT KOMITBIOTEPHBIX IPE3EHTALUH.

Texnuyeckue cpeacTBa OOy4YeHHs: KOMIIBIOTEp, MPUHTEP, MPOEKTOp, MPOrpaMMHOE
obOecricycHue.

4.2.4.2. llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 o0ecreyeHust

OneparmonHnas cucremMa Microsoft Windows 10

[Taxet mporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBoOogHOE MporpaMMHOe oOecrieueHre, He OrpaHuICHO,
OeccpovHo)

Wntepner Opayszep Google Chrome (OecruiaTHOe mporpammHoe obOecliedeHue, He OrpaHHueHo,
OGeccpovHo)

K-Lite Codec Pack — yHuBepcanbHblii Ha0Op KOIEKOB (KOIUPOBIIMKOB-IEKOAUPOBLIMKOB) U
YTWIAT JUIsI TPOCMOTpa W 00paboTkKM aynuo- W BuaeodaiioB (OecryiaTHOE MPOrpaMMHOE
o0ecrnieueHre, He OrpaHUYEHO, OECCPOUHO)

WinDjView — mporpamma misi mpocmoTpa (aitioB B ¢dopmare DIV u DjVu (cBobomHOE
nporpaMMHoe o0ecrieyeHue, He OTpaHUYeHO, OECCPOUHO)

Foxit Reader — nmpukiiagHoe nporpaMmMHoe o0ecrieyeHue i IPOCMOTpPa SJEKTPOHHBIX JOKYMEHTOB
B crangapte PDF (OecruiaTHOE nmporpamMmmHoe obecriedeHne, He OrpaHuueHo, 0ecCpoUHO)
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S. NMEPEYEHh OCHOBHOM n JOMOJITHUTEJIbHON YYEBHOM JIUTEPATYPBI,
HEOBXOJIANMOMU 1JIsA OCBOEHUA JUCHUITJINHBI

5.1. OcHoBHas uTEpaTypa

1. Tabpuensa O.C. Xumus: EcrtectBenHo-HayuHblii npoduis: DDY: ydyeOHoe wuzmanue /
I'abpuensa O.C., OctpoymoB W.I'., OctpoymoBa E.E. - MockBa: Axagemus, 2024. -
(O6meobpazoBarenpHas moarotoBka B yupexaenmsx CIIO). - URL: https://academia-
moscow.ru/catalogue/5398/706924/ . - Pexxum poctyna: DnekTpoHHass Oubiamoreka «Academia-
moscow». - TeKCT: 3IeKTPOHHBIN

2. T'abpuensu O.C. Xumusa: [Ipakrukym: DOVII: yuebnoe wm3manume / I'abpuensa O.C.,
OctpoymoB N.I"., CiankoB C.A. - MockBa: Akagemusi, 2024. - (O6meoOpa3oBaTelibHas TOITOTOBKA
B yupexaeHusx CIIO). - https://academia-moscow.ru/catalogue/5398/706926/ . - Pexxum mocryna:
OnexTpoHHas bubnmoreka «Academia-moscowy. - TekcT: 3eKTpOHHBII

5.2. llepuoauyveckue u3IaHus

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

3. Xypnan oprannueckoit xumuu. — URL: https://eivis.ru/browse/publication/79288
4. Kypnan ¢pusudeckoit xumuu. - URL https://eivis.ru/browse/publication/79384

5.3. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOUH ceTH «MHTepHeT,
HEe00X0AMMBbIX /115l OCBOEHHUS TUCIHUILINHBI

y1eKTPOHHO-0uOInoTeuHbIe cucteMbl (IBC)

O6pazosatenbHas miardopma «FOPAWT https://urait.ru/

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

9BC «ZNANIUM.COM)»y www.znanium.com

OBC «JIAHDb» https://e.Janbook.com

Nk W=

IIpogeccnonanbabie 0a3bI JAHHBIX

1. BuptyaneHslit untaneHbli 3a1 Poccuiickoii rocynapctBenHoit 6udmanorexu (PI'b)
https://1diss.rsl.ru/;

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

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

4. Ipesunentckas 6udnanorexa um. b.H. Enpuuna https://www.prlib.ru/;

5. Yausepcurerckas nnpopmannontas cucrema POCCUS (YUC Poccus) http://uisrussia.msu.ru/;
6. "Jlekropuym TB" - Buneonexuuu Bexyumx jgekropoB Poccun http://www.lektorium.tv/

HNupopmanoHHbIe CIPABOYHbIEC CHCTEMBI

1. Koncyanprant [ltoc - cipaBouHas mpaBoBasi cuctema (JOCTYM I10 JIOKaJIbHOW CETH C
KOMIIBIOTEPOB OMOIMOTEKH )

Pecypcol cBOOOAHOTO 1OCTYHIA
1. KuGepJlenunka http://cyberleninka.ru/

2. MMHHUCTepCTBO HayKHU U BbICIIEro oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;
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https://academia-moscow.ru/catalogue/5398/706924/
https://academia-moscow.ru/catalogue/5398/706924/
https://academia-moscow.ru/catalogue/5398/706926/
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/
https://ldiss.rsl.ru/
http://www.elibrary.ru/
https://rusneb.ru/
https://www.prlib.ru/
http://uisrussia.msu.ru/
http://www.lektorium.tv/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/

3. MunucrtepctBo nipocBemenns Poccuiickoit @enepanuu: odpunmanbhpiii cailT. — Mocksa. — URL:
https://edu.gov.ru/

4. ®enepanbHbIii mopTan "Poccuiickoe obpazoBanue" http:/ www.edu.ru/;

5. Enunas kosekius nudpoBeIx 00pazoBaTenbHBIX pecypcos http://school-collection.edu.ru/ .

6. [IpoekT ["'ocynapcTBeHHOr0 HHCTUTYTA pycckoro si3bika uMeHu A.C. [Tymkuna "Ob6pa3oBaHue Ha
pycckoM" https://pushkininstitute.ru/;

7. CnpaBouHO-MHGOpMaIMOHHBIN TTopTal "Pycckuii s3b1k" http://gramota.ru/;

8. Cmy»x0a TeMaTHYeCKHX TOJKOBBIX clioBapei http://www.glossary.ru/;

9. CnoBapwu u >H1ukoneanu http://dic.academic.ru/;

10.06pa3oBatensHbIi opTan "Yuebda" http:// www.ucheba.com/.

CoOcTBeHHbIE JJIEKTPOHHBIe 00pa3oBaTe/IbHbIe 1 HH(pOpManoOHHbIe pecypcsl Kyol'yY

1. Onexrponnsiii katanor Hayunoii 6nbimnorexu Kyol'yY http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas Oubamoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTkpsITas cpeia MOAYIBHOTO AuHaAMuYeckoro o0yuenust Kyoly

https://openedu.kubsu.ru/

4. baza y4eOHBIX IUIAHOB, Y4YeOHO-METOAMYECKUX KOMILICKCOB, IMyOJNHKAIMA ¥ KOH(EpEHIMN
http://infoneeds.kubsu.ru/
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6. METOAUYECKUE YKA3AHUA IJIS1 OBYYAIOIIUXCA
ITO OCBOEHUMIO TN CHUITJIMHBI

OBJaieHue 3HAaHUSAMU MO KypCy «XUMHUs» MPEAI0IaraeT NOCEeHUE JICKIMN U CEMUHAPCKUX
3aHATHHI, IPOBOJMMBIX O] PYKOBOACTBOM IIPEIOIAaBATENS, @ TAKKE AKTUBHYIO CAMOCTOSATENBHYIO
paboty. Kpome TOro, Kk HEKOTOPHIM TeMaM Kypca MPEayCMOTPEHO BBITIOJIHEHHE MPAKTHYCCKUX
3aJaHUH.

B xonme nexuuil npenojaBarenb M3garaeT M pa3bACHAET OCHOBHbIE, HauOoJiee CIIOKHBIE
IOHSTHUSL TEMbI, a TaKXE CBSI3aHHbIE C HEM TEOPETUUYECKHUE U IPAKTUYECKHE MPOOJIEMBbI, TAET
PEKOMEH/IallMU Ha CEMUHAPCKOE 3aHATHE U YKa3aHUs Ha CAMOCTOSITEIIbHYIO Pa0oTy.

CemuHapCcKue 3aHATHUS 3aBEPIIAIOT H3yUSHHE HauOoJIee BKHBIX TeM Y4eOHOU TMCIUILTHEI.
Omnu city>xaT Juis 3aKperuIeHus U3y4eHHOro MaTepuaa, B poLecce ero nepeckasa mwin 00Cy X IeHUs,
C IIENBI0 Pa3BUTHS YMEHHMI W HABBIKOB IOJTOTOBKH JIOKJIAJOB, pedeparoB, MpuoOpeTEHHs OMbITa
YCTHBIX IyOJIMYHBIX BBICTYIIJICHUH, BEIEHUS TUCKYCCUHU, ApTyMEHTAMM U 3alUThl BbIABUTa€MbIX
IIOJIO’KEHUH, a TAK)Ke JUIsl KOHTPOJISI IIPENO/IaBaTeIeM CTENEHHU IOJArOTOBIEHHOCTH CTYAEHTOB I10
u3ydaeMol qucuuivinbe. [TonroToBka K 3aHATUSAM 10 PEKOMEHJIOBaHHOM yueOHOU nuTeparype (He
TOJIBKO M0 JIEKIMOHHOMY MaTepuaiy), BBICTYIUIEHHE C COOOUICHMSIMH pPACLIMPSAIOT 3HAHUS
CTYJEHTOB IO KypCy.

JnaakTuyeckue ueiam ceMuHapa:

-yriayOsieHue, cucteMaTu3alus U 3aKperyieHue 3HaHUM, NpeBpalleHre UX B YOSKICHUS; -
IIPOBEpPKA 3HAHUH;

- IPUBUTUE YMEHHUI U HABBIKOB CAMOCTOSITEIbHOMN paboThI ¢ yueOHUKOM, CTaTbel U Ip.;

-pa3BUTHE KYJIbTyphl peud, (popMHUpOBaHHE YMEHHS apryMEHTHPOBAHO OTCTAaMBATh CBOIO
TOYKY 3p€HUs, OTBEYas Ha BOIPOCHI APYTUX CTYACHTOB U MPEIOJaBATENS;

- YMEHHE CIylIaTh IPYTUX, 331aBaTh BOIPOCHI.

B 3aBHCHMOCTH OT CTENEHU aKTUBHU3ALMM MHEMHUYECKON MM MBICIUTEIBHON AEATEIbHOCTU
CTYACHTOB (POpPMBI OpraHM3alM¥ CEMHUHAPCKUX 3aHATUH MOXKHO pa3feiuTh Ha JBa THma: 1)
PENpOIYKTUBHBIN U 2) MPOSYKTHBHBIM.

PenpoyKTHUBHBIA TUII OpraHU3alUU 3aHATHUS TPENOoJaraeT, Mpexae BCEero, akTUBU3AILUIO
MHEMHUYECKHX CIIOCOOHOCTEH CTyAeHTOB. OHHM JTOJDKHBI 3aIIOMHUTB M ME€PeCcKa3aTh ONpeaesIeHHBIN
y4eOHBI MaTepua’d Ha OCHOBE Marepuala JEeKUUui wuiau y4eOHuKoB. I[IpoaykTuBHBIN THII
OpraHu3alM 3aHATUS MPEAINOaraeT aKTUBU3AILIUIO0 MBICIUTENIBHBIX CIIOCOOHOCTEH CTyIeHTOB. OHU
JIOJIKHBI CPAaBHUTD, IPOAHAIU3UPOBATh, 0000IINUTH, KPUTUUECKU OLIEHUTD, C/I€JaTh YMO3aKIOUeHHE
Ha OCHOBE YCIBIIIAHHOTO WM IPOYUTAHHOTO MaTtepuana. TakoW XapakTep 3aHATHIO MPHUAAET
MOCTAaHOBKA BOIIPOCOB cieayromiero tuma: Yem otnuuaercs...; Uto obmero mexnmy..., Kakue
MEXaHU3MBL...; BblAETUTEe JOCTOMHCTBA M HEAOCTATKHU... (IpPEAINoyaraercsi, yTo OTBEThl HA 3THU
BOIPOCHI B IBHOM BUJI€ B YU€OHUKE WM JICKIIMU HE JaHBI).

Bun (popma) cemunapa onpesensiercs CoaepKkaHueM TEMbI, ypPOBHEM IMOATOTOBKHU CTYICHTOB
JAHHOW TpyNMbl, HANpaBI€HUEM U MPOPWIEM HUX MOATOTOBKH, HEOOXOJIMMOCTHIO YBA3aTh
npernojiaBaHue yuyeOHOM AUCHUIUIMHBI C APYTUMH JUCLHUIUIMHAME, U3y4yaeMbIMH CTyJeHTaMu. Bun
ceMHHapa MPU3BaH CIIOCOOCTBOBAaTh HauOoJiee MOJHOMY PACKPBITUIO COJEPXKAHUS U CTPYKTYpPbI
o0CyX/J1aeMOl Ha HEM TeMbl, O0eCleYuTh HauOOJIbIIYI0 AKTUBHOCTh CTYACHTOB, pEIICHHE
MO3HABATEJIbHBIX U BOCIIUTATEIbHBIX 33/1a4.

CeMuHap mpeamnonaraeT CBOOOIHBIM OOMEH MHEHUSMHU MO u30paHHOW Temaruke. OH
HAYMHACTCSA CO BCTYIHTEIBHOIO CJIOBA MpernojaaBareisi, (GOpMYIHPYIOIIETO IeiNb 3aHITHS W
XapaKTepU3YIOIIeT0 €ro OCHOBHYIO TMpoOJeMaTuKy. 3aTeM, Kak TMpaBWiO, 3acilylIUBalOTCA
cooOmeHust crygeHToB. OOCyXIeHne COOOIIEHUs] COBMEIIACTCS C PACCMOTPEHHEM HaMEUYEHHBIX
BonpocoB. CoolIeHus, MPeIoiararoline aHaau3 MyOoIuKaluii Mo OTeIbHBIM BOIIPOCaM CEMHUHApA,
3aCIYIIUBAIOTCS OOBIYHO B CEPEIMHE 3aHATHS. B 3aKIFOUHTEILHOM CIIOBE TIPEIIOAaBaTeIb O IBOIHAT
UTOTU OOCYX/ICHUS U BHICTABIISIET OIICHKU BBICTYIABIIUM CTyJIE€HTaM B pabouunii xxypHan. CTyleHT
nMEECT HpaBO O3HAKOMUTHCA C HUMU.
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[Ipy mDOArOTOBKE K CEMUHApy CTYACHTHl MMEIOT BO3MOXHOCTH BOCIIOJIB30BATHCS
KOHCYJIbTallMsIMU IIpenoaaBarens. KpoMe yka3aHHBIX TEM CTYJEHTHI BIIPaBe, IO COIVIACOBAHUIO C
npernojiaBarenaeM, U301paTh U APyriue HHTEPECYIOLINE UX TEMBI.

Jpyrumu opMamul PaKTUYECKUX 3aHATUH 110 XMMUU SIBIISIIOTCS pEILICHHE PACYETHBIX 3a1a4
U J1aOOpaTOPHBINA MPAKTUKYM.

Pemenue 3a1a4 3aHMMAaeT B XUMUYECKOM 00pa30BaHUH Ba)KHOE MECTO, TaK KaK 3TO OJWH U3
pUEMOB 00yUYeHUs, TOCPEACTBOM KOTOPOro obecreunBaeTcsi 0osiee riry0oKoe U MOJIHOE YCBOECHUE
y4eOHOro MaTepuana o XuMuu. UToObl KaU€CTBEHHOTO OCBOUTH XUMUIO, U3yUEHUE TEOPETUUECKOTO
MaTepuaia JOJKHO COUETaThCs C CUCTEMAaTHUYECKUM PEIICHUEM Pa3IMYHBIX 3a]au.

JlaHHBIN Kypc pa3BUBAET y yyallUXCs YMEHHUE pellaTh TEOPETUYECKUE U PACUETHBIE 3a1aUH,
a Takke o0IlIMe MHTEJUIEKTyalbHble YMEHHUS M HaBBIKM — aHAJIM3UPOBATh, KOHKPETHU3UPOBATbH,
000011aTh, MPUMEHATH PUEMBI CPABHEHUSI.

Pemenue 3amay cnocoOCTBYET OCO3HAHUIO YYAIIUMUCS CBOEH COOCTBEHHOU NIEATENBHOCTH,
00ecreynBaeT UX CaMOCTOSTENIbHOCTh U aKTUBHOCTD, (POPMUPYET YMEHUS PUMEHSTD MOJTy4YeHHbIE
3HAHUA B HECTAHJAPTHBIX, TBOPUECKUX 3a/1aHUAX. TaKkxke y CTyI€HTOB BOCITUTHIBACTCS TPYA0II00HE,
LEJIEYCTPEMIIEHHOCTh, Pa3BUBACTCSI YYBCTBO OTBETCTBEHHOCTH, YIOPCTBO M HACTONYMBOCTH B
JOCTHKEHUH TOCTaBIEHHOW 1enu. B mporecce pemieHus 3aiad peanu3yroTcsl MEXIpeIMeTHbIe
CBSI3M, YTO MO3BOJISIET YYALIMMCS IIOJIyYaTh HEJIOCTHOE MPEACTABICHUE 00 OKPY)KAIOLIEM MHpPE C
[ENbI0 MCIOJIb30BaHUS €r0 B JanbHeimeil xu3Hu. MHTerpauus ¢ TeMu IpeaMeTamu, KOTOpbIe
Ka)KyTCs CTYACHTaM JIOCTaTOYHO MPHUBJIEKATEIbHBIMU, ITO3BOJISET YCIIEUIHO MOBBIIIATh UHTEPEC K
XUMHUH U pa3BUBaTh MOTUBALMIO €€ n3ydeHus. MHTerpupoBaHue ¢ MPUKIAIHBIMUA JTUCHUTUIMHAMU
PacKpbIBae€T BO3MOKHOCTH MPAKTUYECKOTO IPUMEHEHUS IPUOOPETAEMBIX XUMHUYECKUX 3HAHUH.

JIaGopaTopHbIil MPAKTHUKYM MO XWMHUHU JUIsl CTYJEHTOB MPEIIOoNaraeT pa3BUTHE HABBIKOB
paboThl B 1ab0OpaTOpHH C XUMUYECKUMH BEIIECTBAMH, a TAK)KE CIIOCOOCTBYET JyUIlIEMY YCBOCHHUIO
JTUCITUTIAHBI.

B xone npoBeneHus nmpakTUYECKUX 3aHATUHN (JT1a00paTOPHBIX PaboT) CTyACHTY HEOOXOAUMO
MIPOBECTU XMUMHUYECKUN SKCIIEPUMEHT, 3aUKCUPOBATH CBOM HAOJIOJIEHUS, OMHUCATH IMOJTYYCHHbBIE
pe3yNbTaThl U CENIaTh COOTBETCTBYIOIINE BBIBOIBI.

N3yuenne oO0meoOpa3oBaTesibHOM  y4yeOHOW  JUCHUIUIMHBI  «XHMMHS»  3aBeplIaeTcs
NMoABEACHUEM HTOTOB B (opMe nuddepeHIupoBaHHOTO 3aueTa B paMKax MPOMEXYTOYHOU
arrectanuu ctyJeHToB B mpomecce ocBoeHus OIIOIT CIIO ¢ mosyueHueMm cpenHero oOIero
obpazosanus (ITTICC3).

7. OHEHOYHBIE CPEACTBA JJIsA KOHTPOJISA YCIIEBAEMOCTHU
7.1. ITacnopT (poHIA OLICHOYHBIX CPEACTB

Ko
KoHTponmpyemsie b HanmeHnoBaHMe OLIEHOYHOTO CPEICTBA
Ne KOHTPOJIUPYEMO
| pasnenst (Temsl) | .
i JTVCIIATUTHHEL 1 KOMICTCHIMH Tekymmit [TpomexxyTouHas
(mn ee acth) KOHTPOJIb aTTecTalus
| Pazmen 1. OOmas wu Vv, T, P, IIP,
" | HEOpraHu4ecKasi XUMHs KP
Paznen 2. Opranunueckas Vv, T, P, IIP,
2. - DK3aMeH
XHMHS KP

7.2. Kputepum olleHKH 3HAHUH

Kputepuu onieHHBaHMsI YCTHOTO OTBETA:
‘ [Toporu oneHOK ‘ BapuaHnTsl napamMeTpoB
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HeynosnersopurensHo

CTYACHT OOHapy>KMBaeT He3HaHHUE OOJIbIIEH YaCTH COOTBETCTBYIOLIETO
BOIPOCA, AOMYCKAaeT OIINOKHU B (POPMYJIUPOBKE ONPEIEICHUN 1 TIPaBUII,
MCKQ)KAIOLINE HUX CMBICH, OECIOpSIOYHO M HEYBEPEHHO H3JIaraeT
MaTrepual.

Y 10BIIETBOPUTEIILHO

CTYACHT OOHApy)XKMBaeT 3HAHHE M MOHMMAHUE OCHOBHBIX IOJIOKEHUM
JAHHOM TEMbI, HOT W3JIaraeT MaTepuajg HEMNOJIHO M JOIYyCKaeT
HETOYHOCTH B ONPEACICHUH MOHATHIA WX (GOPMYIUPOBKE MPABUI; HE
yMeeT JOCTaTOYHO TJIyOOKO U J0Ka3aTeJbHO OOOCHOBAaTh CBOU
Cy’)KIIEHHsT W IIPUBECTH CBOM IPUMEPBI; M3JIaracT MaTepuall
HEMNOCJIEI0BATEIbHO U JOMYCKAET OMHUOKU B S3BIKOBOM O(OpPMIICHUH
U3JIaraeMoro.

Xoporio

CTYJICHT J1a€T OTBET, yJIOBJCTBOPSIONIUN TEM e TpeOOBAaHUSAM, YTO U
JUISL OLIEHKH «OTJIMYHOY», HO JOIMyCKaeT 1—2 omuOKHU, KOTOphIE caM Ke
UCIpaBisieT, U 1-2 Hemodyera B IMOCIEIOBATEILHOCTH M S3BIKOBOM
0(hOpPMIIEHUH H3JIaraeMoro.

OTJIINYHO

CTYACHT IOJHO H3JlaraeT MaTepuasl (OTBEYaeT Ha BOIIPOC), JaeT
[IPaBWJIBHOE OINpEAEJICHUE OCHOBHBIX IMOHATHUM; OOHapy>XUBaeT
[OHMMaHWE MaTepuaya, MOXeT OOOCHOBaTh CBOU CYXKACHUS,
IPUMEHUTD 3HAHUS HA IPAKTHKE, IPUBECTH HEOOXOUMbIE IPUMEPHI HE
TOJIbKO U3 y4eOHHKA, HO M CAMOCTOSATEIbHO COCTABIICHHBIE;

u3jaracT MaTepuall MocJIe0BaTeNIbHO U JIOTHYHO.

Kpurepuu oniennBanus pedepara

[Toporu onieHOK

BapuaHThl napameTpoB

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

TeMa pedepara HeE pacKpbiTa, OOHAPYKHBACTCS CYLIECTBEHHOE
HETMOHMMAaHHUE MPOOJIEMBI.

Y 10BIETBOPUTEIEHO

UMEIOTCS  CYIIECTBEHHbIE  OTCTYIUIGHHS  OT  TpeOOBaHMH K
pedepupoBanuo. B uyacTHOCTHM, TeMa OCBEIll€HA JHUIb YaCTHYHO;
JIOTyIIEeHb! (haKTUYEeCKUEe OUIMOKH B coJepkaHuM pedepara WU HpU
OTBETE Ha JIONOJIHUTENIBHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBOJIBI.

Xopomo

OCHOBHbIE TpeOOBaHUs K pedepaTy U €ro 3aluTe BHIIOJHEHBI, HO IpU
3TOM JOMYLIEHBI HENOUYETH.. B 4acTHOCTH, MMEIOTCA HETOYHOCTH B
U3JI0KEHUU MaTepualla; OTCYTCTBYET JIOTUYECKas MOCIEJ0BATEIbHOCTh
B CYXXICHMAX; HE BbIJIEpXKaH 00bEM pedepaTa; UMEIOTCS YIyIIEHUS B
0(OpMIICHUH; Ha JIONOJHUTEJIbHbIE BOIIPOCHI JIAHBI HEMOJHBIE OTBETHI.

OTJIINYHO

BBIMOJIHEHBl BCE€ TpPeOOBaHUS K HAMMCAaHMIO W 3amuTe pedepara:
o0o3HavyeHa mpobsieMa 1 000CHOBaHa €€ aKTyalIbHOCTb, ClIelaH KpaTKui
aHaJIM3 Pa3IMYHBIX TOYEK 3PEHHs Ha paccMaTpUBaeMylo mpolieMy u
JIOTUYHO H3JI0KEHa COOCTBEHHAs O3UIIMSL, CHOPMYIUPOBAHBI BBIBOIBI,
TeMa PacKpbITa MOJHOCTHIO, BbIJIEpKaH 00bEM, COOII0IEHBI TPEOOBAHMS
K BHCIIHEMY O(i)OpMJ'IeHI/IIO, JaHbl OTBETBI Ha JOIIOJIHUTCIIBHBIC
BOIIPOCHI.

Kputepun o1ieHKM KOHTPOJIBHOM paboThl, TECTUPOBAHUS

Ouenka "5" craButcs 3a 90-100% npaBUIIbHO BBINIOJIHEHHBIX 3aJaHUIN
Onenka "4" craButcs 3a 66 - 89% npaBUIBLHO BHITIOJHEHHBIX 3a/1aHUN
Ouenka "3" craButcs 3a 50-65% NpaBUIIBHO BBHIIOJIHEHHBIX 33JaHUN
Onenka "2" cTaBUTCS, €CJIM MMPABUWIILHO BBIMOIHEHO MeHee 50% 3amanmii
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Kputepuu orieHOK mpoMeKyTOYHOM aTTeCTallNu

IToporu oueHok

BapuaHTsl napameTpoB

HeynosnerBopurenabHO

Onenka «HEYJIOBJIETBOPUTEJIbHO» BoicTaBmsieTcs:

1) 3a mosHOE OTCYTCTBHE OTBETA HA BCE BOMPOCHI OMIIETA;

2) mpu HECOOTBETCTBMM OTBETa 3aJaHHOMY BOMPOCY, HEMOJIHbIE,
HETOYHBIC OTBETHI HA BCE BOMPOCHI OMJIeTa, €CIM OHU coliepkar Oosee
JIBYX TpyObIX OMIMOOK WM Oosiee MSATH HE3HAYMTENbHBIX 3aMedaHuil
(HemoueToB);

3) ipu oOHapy)KEHUH IIIaprajiok.

JlomoHUTENbHBIE W YTOUHSIONIME BOMPOCHI TpENojaBareiisi He
MPUBOSAT K KOPPEKLIMU OTBETa 00yYarOIIerocsl.

VYIOBIETBOPUTEIILHO

Onenka «YIOBJIETBOPUTEJIbBHO» BeicTaBnsieTcss 3a HEIMOJHEIE,
HETOYHBIC OTBETHI HA BCE BOIPOCHI OMJIETA, ITPU HATMYUH JIByX IPYOBIX
OMMOOK WM TSATH HE3HAYUTEIBHBIX 3aMEYaHWid (HEJ0YETOB).
JlononHuTeNbHBIC M YTOUHSIONIME BOIPOCHI MPEnoaBaress MpUBOISAT
K KOpPPEKLIMHU OTBETa 00Y4ar0IIErocs.

Xoporio

Onenka «XOPOIIOy BbicTaBIsIeTCs 3a IPAaBUIbHBIE, HO HEAOCTATOYHO
MOJTHBIC OTBETHI HA BCE BONPOCHI Owiera, mMpu Hamuduu | TpyOoii
ommOKu WM 3-4 HE3HAYMTENIbHBIX 3aMe4YaHuil  (HEIOYeTOB).
JlonmomHUTEIbHBIE U YTOUHSIIOIIUE BOMPOCHI MPEIOIaBaTesi IPUBOISAT
K KOPPEKITUH OTBETa 00YYaIOMIErocs.

OmIM4HO

Ounenka «OTJIMYHO» BbicTaBisieTCSl CTYAEHTY 3a IOJHBIE,
pasBepHyTble U IpPAaBUJIbHBIC OTBETHl HAa BCE TPU BOIPOCHI OUIETa.
JlonycTiMoe 4uClIo HE3HAUUTENbHBIX 3aMEUaHUN U HEIOYeTOB — HE
Oonee  nByX. JlomosHUTENbHBIE U YTOYHSIOLIME  BOINPOCHI
IIpernoiaBaTesis MPUBOIAT K KOPPEKLUMU 0TBETa 00y4aroLIerocs.
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7.3. OueHO4YHbIE CPEACTB /ISl IPOBeAeHHUS TeKyllel aTTecTallul

BEIIECTB, MOJIb, MOJISIpHAs
Macca, MOJIApHBIN 00beM,
XMMUYECKask peakius,
KJ1accu(UKaMs PeaKiui,
EKTPOJIUT U HEDIEKTPOJIUT,
JNEKTPOJINTHYECKAS
JUCCOITHAIIVSI, OKUCITUTENb 1
BOCCTaHOBUTEIIb, OKHCIICHUE
1 BOCCTAHOBJICHHE.

- OCHOBHEBIC 3aKOHBI XUMHHU:
COXpaHCHHA MACChI BCIIECCTB
" DOHEPTHHU, IOCTOAHCTBA

peakiuii HOHHOTO OOMeHa.

- XapakTepru30BaTh: XUMHUIECKHE
3JIEMEHTHI (0T BOJOPOAA 110
KaJIbIUs) HA OCHOBE X TOJIOKECHHS
B Ilepuonnueckoit cucreme /I.1.
MeHnneneeBa 1 0COOCHHOCTEH
CTPOCHUSI X aTOMOB; CBSI3b MEXKITY
COCTaBOM, CTPOCHUEM U
CBOWCTBAaMH BEILLECTB; XUMHUECKHIE
CBOICTBA OCHOBHBIX KJIACCOB
HEOPTraHNYCCKHX BCIICCTB.

- OIICHKH BIIMSHUSI XUMHUYECKOTO
3arpsi3sHEHMS OKPYKaroIel cpebl
Ha OpraHu3M 4YeIoBeKa,

- KPUTHYECKOH OLICHKH
UH(OpPMALINH O BELIECTBAX,
UCTIOJIb3YEMBIX B OBITY,

- IPUTOTOBJICHHS PACTBOPOB
3a/1aHHOM KOHLEHTPALMH

®opma o
3HaHuA YMeHus [IpaxTHueckuii ONBIT (BIAIETH) JInanbie kadecTBa 00yJaromerocs
aTTecTaluu
- XHMMIYECKYI0 CUMBOJIHKY: - HazpiBaTh: Xumuueckue
3HAKM XUMHIECKUX 3JIEMEHTBI, COEMHEHNS U3yUEeHHBIX - 4YBCTBO FOPJIOCTH M YBAKEHHS K
DIEMEHTOB, OPMYIILI KJIaCCOB. HCTOPHUH U JOCTHKEHUSIM
XUMHUCCKUX BEIICCTB U . Hcrons308ath NproOpeTeHHbIC OTEYECTBEHHOM XUMHUECKOH HAYKH;
ypaBHEHHS XUMHYECKHX - OOBACHATD: HUIUUECKUI CMBICIT SHAHUS ¥ YMEHHS B IPAKTHYECKOI
pEaKLHUd. aTOMHOT0 (TIOPSIAKOBOT0) HOMEPa NESTEIBHOCTH M IIOBCEIHEBHOM - XUMUYECKH T'PaMOTHOE MTOBEJICHNE
. XUMHAYCCKOro 3JIEMEHTa, HOMEPOB SKHM3HU VIS B IIPpOo(heCCHOHANBHON JIeATENFHOCTH
- BaxneHIIAe HORATHA I'pYIIIIbL ¥ IEPUOJA, K KOTOPbIM 1 B OBITY IIpU OOpallleHHH C
XMMHH: XUMHYCCKUH 3JIEMEHT MPUHAAJIEKNT B - 6e30macHOro oopamieHus ¢ XMMHUYECKHMH BEIIECTBAMH,
SJIEMCHT, 4TOM, MOJICKYJIa, Ilepuognueckoit cucteme .11. BELICCTBAMHU U MaTepHallaMH, MAaTepHAIAMHE H [IPOLIECCAMY;
OTHOCHUTEIIbHBIC aTOMHAS U MeHeneeBa; 3aKOHOMEPHOCTH
MOJICKYJISIPHASI MACCHI, UOH, | p3MeHeHHs CBOMCTE SJIEMEHTOB B - SKOJIOT'MYCCKH I'PaMOTHOI'O - TOTOBHOCTh K MPOJIOJDKEHHIO
V, T, P, [P, | XMMHY€ECKas CBS3b, npezenax MajblX IIEPHOJIOB U TIOBE/ICHUA B OKPYKAIOWIEH CPENIe, | oGpasoBaHMs M OBBIMICHHS
KP BEIIECTBO, KJIaCCUPUKAIUS TJIABHBIX MOATPYIIIT; CYIIHOCTh KBaJIM(UKALIUU B M30paHHON

npo(hecCHOHATLHOM A TETBHOCTH U
00BEKTUBHOE OCO3HAHUE POJIU
XMMHYECKHX KOMITCTEHIIUI B 3TOM;

- YMEHHE UCIIOIB30BaTh JOCTHKEHUS
COBPEMEHHOM XUMHUYECKON HAYKH U
XUMHYECKUX TEXHOIOTUN ISt
MOBBIIIIEHUS COOCTBEHHOTO
MHTEIJIEKTYaIbHOIO Pa3BUTHS B
BBIOpaHHOH MpodeccrnoHaTFHON
JIEATENBHOCTH.
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COCTaBa, MePUOINUECKUI
3aKOH; 3aKOH ABOTrajipo,
3aKoH I 'ecca, XUMIUIECKOTO
ctpoeHus bytneposa.

- OCHOBHEIE KJIaCCHI
HEOPraHUYECKUX U
OPraHUYECKUX COEAUHEHUN U
UX XUMHUYECKHE CBOMCTBA.

- OnpenensaTh: COCTaB BEMIECTB I10
ux (hopMysaM, MPHHAAICIKHOCTh
BEIIECTB K OMPEICICHHOMY KJIAcCy
COEIMHEHMM, THITEI XUMHUYECKHX
peaxivii, BAICHTHOCTh U CTETICHD
OKUCJICHUS DJIEMEHTA B
COEIMHEHMSX, THII XUMHUYECKOMH
CBS3H B COEIUHEHMSX,
BO3MOKHOCTb TIPOTEKAHHS PEaKInit
HOHHOTr0 OOMeHa.

- CocTaBisTh: (GOPMYIIBI
HEOPraHUYECKUX COETMHEHUI
M3Y4YEHHBIX KJIACCOB; CXEMBI
CTpOEHHMsI aTOMOB TepBbIX 20
snemeHTOB [lepuoanueckoi
cuctemsl [I.M1. MeHeneena;
YpaBHEHUS XUMUYECKUX PEaKIINH.

- BBIYuCasTh: MaccoByto JI0JII0
XUMHUYECKOTO 3JIEMEHTA T10
(hopMyIte COeIMHEHNST; MACCOBYIO
JIOJTEO BEIIECTBA B PACTBOPE;
KOJIMYECTBO BEIIECTBA, 00HEM MITH
Maccy 10 KOJIHYECTBY BEIIECTBA,
00BEMY MIJIM Macce peareHTOB, HIIN
MPOAYKTOB PEAKLIUH; TETJIOBOM

3¢ ekt peakiuy.

39




IIpumepbl OLIEHOYHBIX CPEICTB

IIpuMep KOHTPOJBLHBIX PadoT:

Bonpockl KOHTPOIBHBIX padoT

Kontponbnas padora no pasgeny 1
«O01as 1 HeOpraHU4IecKas XUMHDY
BapwmanT Nel

1. K amynbcusiM ¢ xKuaKoi (hazoif OTHOCSATCS:

a) TieHa

b) B3Bech

C) Kpem

d) mnynbma
2. Ompenenute MaccoBYIO 100 Boabl B kpuctammioruapare CaSQOy - 2H,O (rumc).
3. Haiigute maccy conu, KoTopasi 00pa3yeTcs Ipy B3aUMOACHCTBUH pacTBOpa r'MAPOKCHIA KAIUs
C pacTBOPOM CEpHOM KHCIIOTHI Maccoi 30r ¢ MaccoBO# 10y1eit Kuciaotsl 5%.
4. Onpenennute MacCcOBYIO JOJIO Cynb(ara HATpHs B pacTBOpe, momydeHHoM cimuBanueM 120t 10%-Horo
pactBopa Na,SOs4 u 200r 4%-Horo pacTBopa TOro ke BElIeCTBa.
5. Beruncnure Mossipayto KoHIeHTpaiuio 20 % pacTBopa XJIopuaa Kalblus MI0THOCTRIO 1,178 1/Mi.
6. Uemy paBHa MOISIPHOCTh U MOJsLTEHOCTE 30% pactBopa NaOH mmotHocThrO 1,328 r/™Mn? K 1 11 3TOTO
pacTBopa npubaBUIU 5 11 BOABL. BEUKCINTE MacCOBYIO IOJTIO TOIYYEHHOTO PacTBOpA.
7. BBIUMCIIMTE KOHIL. THAPOKCH/I HOHOB B BOJHOM PACTBOPE, ECIIM KOHIL. HOHOB BOZI0pOo/a paBHa 10 Mosib/i.
VYKaxnuTe LBET METHJIOPAHXa B 3TOM PacTBOpeE.
8. B pactBop nomectunu 100 monekyn. Onpeaenure 4ucio AUCCOUUUPOBAHHBIX MOJIEKYII, €CIU CTEIICHb
JMICCOLIMAINH PaBHA!

a) 0,04

b) 04

c) 0,1

d) 09
9. pH pactBopa paBeH 5. Beruucnure KOHLEHTPALXIO THAPOKCH HOHOB B PACTBOPE. Y Ka)KUTE L[BET
METHJIOPaHXa B 3TOM PacTBOPE.
10. K 20 r pactBopa, comepxamiero 5 % cynbdara Mean, 100aBUIM THAPOKCHJT HATPHS. Brraucinure
Maccy o0pa3oBaBLIErocs ocaaka?
11. Kakve u3 npuBeIeHHBIX PEAKIUil SBISAIOTCS BHYTPUMOJNEKYIApHBIMU? PaccraBeTe K03(hunmeHTs B
YPaBHEHUSIX peaKUi. YKaKUTE BOCCTAHOBUTENb, OKUCIUTED.
a) KNO3 = KNO; + Oy;
6) Mq+ N, = Mq3N2;
B) KC103 = KCIl + Os.
12. CocTaBbTe CXeMy AJIEKTPOIN3a BOJHOTO PACTBOpA HUTpATa Oapusl HA IIATHHOBBIX DJIEKTPOIAX
13. Ilpu snekTposnu3e paciuiaBa Xjaopuaa HaTpus Maccoit 11,7 r Ha aHO€E BBIACIUJICS T'a3 KOJIUYECTBOM
BemiecTna?
14. Tlpu snexTposin3e pacTBOpa THIPOKCHIA Oaprs Ha aHOJIE BBIJEISIETCS: a) BOJOPOI; 0)
KHUCJIOPO; B) Oapuid.
[Ipu anexTponuse pacTBOpa HOAUIA Kadus B pacTBOpe 00pazyercs: a) HOA0BOJOPOIHAS KUCIIOTA;
0) BO/1a; B) THJIPOKCH/]T KaJusl.

Bapuant Ne2
1. K aspo3zomsim ¢ TBepaoit da3oit oTHOCATCS:
a) TyMaH
b) cmor
c) obOmaka
d) mnemsa

2. BerunciauTe MaccoBYHO OO IMIENOYM, KOTOpasi oOpasyercst Mpu pacTBopeHun 124r okcuma
HaTpusl B BoJe maccoit 960r.
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3. Beraucaure maccoByto 00 (%) kKpucramum3anuoHHoi Boabl B ['aybepoBoit comn NaSOy -
10 H20
4. Cxonbko rpaMmoB BoJibl Hasto ucnaputs u3 800 r 15%-ro pactBopa BemiecTBa, 4TOObI yBETUYUTD
€ro MaccoByIo0 10110 Ha 5%7?
5. Hns meiirpanuzanun 20 ma 0,1 M pacTBopa CONSIHON KUCIIOTHI MOTPEOOBATIOCHh 6 MIT pacTBOpa
eakoro Hatpa. OnpeneauTb MOJSIPHYIO KOHIIEHTPAILMIO pacTBOpa €AKOT0 HaTpa.
6. CKOJIbKO IPaMMOB PacTBOpa C MaCCOBOM J0JIEH cepHOU KUCIOTH 96% HEe00X0uMo BIUTH B 1 11
BOJIbI, UTOOBI MOYYUTh PACTBOP ¢ MaccoBoit nomneit 10%?
7. Ckonbko Ma 0,5 M u 0,1 M pacTBOpoB a30THOM KHUCIOTHI CIEAYET B3STh ISl IPUTOTOBICHUS
1000 M 0,2 M pactBopa.
8. B pactBop mnomectunu 100 wmonekyn. Omnpenenure CTENEHb IUCCOLUALUMU, €CIIU
JUCCOLMUPOBAIIH:

a) 5 MOJeKy,

b) 15 monekya,

c) 50 moneky,

d) 95 monekyn
9. pH pactBopa paBen 3. BprumciuTe KOHI. THIPOKCHI HOHOB B PacTBOpe. YKAKUTE IBET
¢beHondTanenHa B 3TOM pacTBOpe.
10. B pesynbraTe peakuuu cynb(ura Kanplusg ¢ okcuaoM kpemuus (IV) Bbiienumiics raz okcup
cepsl (IV) o6bemom 67,2 1. Onpenenute Maccy COJU, KOTOpasi BCTYIUJIA B PEAKIIUIO.
11. Kakue coequHeHHs U MPOCTHIE BEIECTBA MOTYT MPOSBIISATH TOJIBKO OKHCIUTENbHbBIE CBOMCTBA?
BriOepute Takue BemiecTBa u3 npemioxkeHHoro nepedns: NO2, Oz, HoSO3, K2SO4, FeCly, HNOs.
CocTaBbTe ypaBHEHHE JIEKTPOHHOTO OaaHca, paccTaBbTe K03()PUIIMEHTHI B ypaBHEHUU PEaKIUU:
Cl, + KOH = KCl1 + KCl103 + H»O.
12. CocraBbTe CcXeMy OJIEKTPOJIM3a BOJHOTO pacTBopa cyibdaTa LHMHKAa Ha TIpadUTOBBIX
AJIEKTPOJaxX
13. Ilpu snexTponus3e BOIHOTO pacTBOpa HUTpara cepedpa BhIIEIHIOCH 5,6 1 raza. CKOJBKO
rpaMMOB MeTajllla OTJIOKHIIOCH Ha KaToJie?
14. Tlpu snektponuse pactBopa Hutpata Meau(Il) Ha katone BeIIENsSETCS:
a) MeJib; 0) KUCIIOPOJI; B) BOJAOPO/I.
[Ipu snexTponu3e pacTBopa OpoMUIa JTUTHS B paCTBOpPE 00pazyercs:
a) Bojia; 6) OpOMOBOIOPOIHAS KMCIIOTA; B) THAPOKCHU/T JIUTHS.

KontponbHas pabota no pazaeny 2
«OpraHuyeckast XUMUs»
Bapuant Nel

1. IlpuBenuTe 1O OJHOMY PUMEPY ISl KAXKIOTO THUIIA:

a) Peaxnuu, HanpaBJIeHHBIE HA Y/UIMHEHUE [IeNH (KOHCTPYKTHBHBIC PEAKIUH), HAIPUMED,

IKUJIMPOBaHUE, OJTUMEPU3aLHs, (T10JIM)KOHACHCALINS

b) Peakiuu, HarpaBieHHbIE HA YKOPOUEHHE YIIIEPOAHON 1eTH (PEaKIUU paculeryIeHus )

¢) Peaxnuu BBeeHMs, yalleHHS UK B3aMMOTIPEBpaIleHHs ()yHKIIMOHATBHBIX TPYIIIT

d) Peaxnum oOpazoBaHusl KPaTHBIX CBSI3EH

e) Peaxknuu nuknuzanuy 1 apoMaTu3aniu
2. Onpenenute BaJCHTHOCTh U CTENICHW OKHUCIICHUS aTOMOB yriiepoja o ¢opmynam coenunenuii: CoHs-,
CsH4, CHCI3, C;Hs0OH, CsH o, C3Hs, CHs, CH3Cl, CH30H, CCl4
3. CocTaBbTe CTPYKTYpHble popmynbl nponuabeHsona, ero romosiora u nsomepa. Hasosute BelecTsa.
4. CoctaBbTe ypaBHEHHUS pEakMii B COOTBETCTBUH CO CXEMOW MPEBPALICHUI: N3BECTHIK — OKCHUJL
KaJbIHsl — KapOu KaJblysl — alleTUIeH — OCH30JI — IeKcaxJIopaH.
5. 10 1 cmecu sTriieHa 1 iponiada 1 10 1 Bomopoaa mponycTuinn Haja Katanu3atopom. [Ipu atom obmruit
00beM cMecu yMeHbImiIca A0 16 1. Onpenenute 00beMHOE COAEpKaHUE MIPOIaHa B UCXOIHONW CMECH.
6. OnpezienuTe MOJIEKYIISIPHYTO (hOPMYITy AUTAIOTSHIIPOU3BOTHOTO AJIKAANEHA, €CIIH U3BECTHO, UYTO
MaccoBas J10Jis1 OpoMa B HEM cocTaBiiseT 75,5%?
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7. B pe3ynpTare peakuy MOJIHOTO OKHCIICHHUS ToMoJiora OeH301a BeIACTIICs ra3 oobeMom 4,704 1.
Ompenenure CTPOSHUE apOMaTHIECKOTO YIIIEBOIOPOa, €CITH U3BECTHO, UTO B pEaKIHIO BCTYIIo 6,048 i1
kuciopoaa?

8. Kakue BemiecTBa MOYKHO UCIIOIB30BaTh IS MOCIEA0BATENBHOrO NpeBpatienna? Hanvcats ypaBHEHUS
peaKIIUd.

CaCO; — CaCz

* o)
C —= H—C=C—H —>cu,—c</
/ \ H

H—CH=CH—H CgHg — CgHsNO;

\

C;H_:,OH HO—CH;—CH;-OH

BapwuanTt Ne2
1. HanmmmTe ypaBHEHHS peakuil THAPHUPOBAHHS TIIIOKO3BI M (PPYKTO3BL. YKaXKHTE, K KaKOMY KJaccy
OPraHnvYCCKUX BCHICCTB OTHOCATCA MPOAYKTHI BOCCTAHOBJICHUS.
2. CocraBbTe CTPYKTypHBIE GOpMyIBL: a) 4-BTOp-OyTHi-3,5-mumermnrentaHa; 0) 4-BTOpIpommi-3-
STHUIITENTaHa.
3. Ipu B3auMoelcTBUM 8 CM® IPEENTBHOTO 0HOATOMHOTO criupTa (1. = 0,8 r/cM®) ¢ HaTpreM BBIIETUICS
BOZIOPOJ B 00beMe, JOCTATOYHOM JJjisi THIpHpoBanus 2,24 11 3TeHa (H. y.). Onpenenure MOJICKYJISIPHYIO

tdhopmyiry crimpra.
4. Onpenenurte KOHEUHBIN MPOAYKT B pe3yJIbTaTe CIEAYIOMINX MTPEBPAIICHU:
+HCI +Na, AlClg, 1 Kar., t +H,0
CoH X X
as 1 2 % —H, 4 H,S0, (konLL.) Xs

Hanuimure ypaBHEHHsI 3TUX PEaKLIMM.
5. Ha cmech xapOumoB amfoMUHHAS W KalmbIus maccoil 34,4 T mopelicTBOBaiM pa30aBIeHHON COJSHOU
kucinoToi. Onpenenure MOJeKYISIpHYIO (GOpMYIy YTIIEeBOJOPOIOB, BBIACTUBIINXCS B X0/I€ PEaKLUH, €CIn
UX CyMMapHBbIi 00beM coctaBiseT 14,56 n?
6. Paccuuraiite, Kakoil 00beM (H. y.) Bozayxa (¢ (O2) = 21 %) HeoOX0auM I OIHOTO cropanus 10 m*
HPHMPOJHOIO Ta3a, copepkamero 96 % mo o0beMy MeTana u 2 % Heroproumx npuMeceit. OTser gaire B M
¢ TourocThio 710 0,001.
7. HanuiuuTe ypaBHEHUS 3TUX PEAKIIMM.
CHs — C2Hg¢ — C3Hs — Ce¢H14 — C¢Hs — CsHsNO2

Iuxnorexcan
8. Bpruucnure, kakoil 00beM (H. y.) AMBHHMIA MOXXHO IOIYYHTh JAETHAPOraJIoreHupoBaHueM 1,4-
nuOpomarnkaHa Maccoi 216 Kr, eciii BbIXOJ IPOAYKTa peakiuu cocTtasisier 90 % ot TeopeTnyeckoro?
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7.4. OIICHO‘IHBIe cpeacrea AJisi MpoOBECACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTalnuu

HpOMe)KYTO‘IHaH aTTeCcranus

BEIIIECTB, MOJIb, MOJISIpHAST
Macca, MOJISIPHBIN 00beM,
XUMHYECKasi peaKiusi,
KJIACCU(DPUKAIUS PEaKIui,
AIIEKTPOJIAT U HEIJIEKTPOITHT,
AIIEKTPOTUTHYECKAS
JIACCOLUALIUS, OKMCIIUTEND U
BOCCTaHOBUTEIb, OKUCIEHHUE
1 BOCCTAaHOBIIEHHE.

- OCHOBHBIE 3aKOHBI XUMHUH:
COXPaHEHUS MacChl BEI[ECTB
Y DHEPTHH, TIOCTOSHCTBA
COCTaBa, MePUOINUECKU I
3aKOH; 3aKOH ABOTaipo,

peakiuii HOHHOTO OOMeHa.

- XapakTepu30BaTh: XUMUUECKHE
3JIeMEHTHI (0T BOJIOPOJIA JI0
KaJIBIIHS) HA OCHOBE UX TIOJIOKCHHUS
B [lepuonnueckoii cucreme J[.1.
Meunneneesa u 0COOEHHOCTEN
CTPOEHHUSI UX aTOMOB; CBS3b MEXIY
COCTaBOM, CTPOCHUEM U
CBOICTBaMH BEILIECTB, XMMUYCCKHUE
CBOIICTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB.

- OnpenensTh: COCTaB BEIIECTB IO
ux Gopmyram, IPUHAIICKHOCTb

- OLIGHKH BJIUSTHUSL XMMHUYECKOTO
3arpsi3sHEHMS OKPY KaroIel cpebl
Ha OpraHu3M 4eJI0oBeKa,

- KPUTHYECKON OLICHKHU
WHOPMAIUK O BEIIESCTBAX,
UCTIOJIb3YEMBIX B OBITY,

- IPUTOTOBJICHHS PACTBOPOB
3a/1aHHOM KOHLEHTPALMH

®opma o
3HaHus YMenust [IpakTHYeCKuii OMBIT (BIIAJIETh) JInunble KauecTBa 00yYaromerocs
aTTecTaluu
- XHMHUYECKYIO CHMBOJIUKY: | - Ha3pIBaTh: XMMHYIECKHE
3HAKH XUMHUYECKUX ANIEMEHTbI, COCIMHCHHS H3yYCHHBIX
3JIEMEHTOB, HOPMYIIBI KJIaCCOB. - 4yBCTBO T'OPJIOCTH U YBAXKEHHS K
XUMHYECKHX BELICCTB U UCTOPUH M JOCTHKECHUSIM
YpaBHEHHS XMMHUYECKNX - OOBsICHATB: pu3ndeckuii cMpicn | Mcmons30BaTh NpHOOpPETEHHBIE OTEUECTBEHHON XMMHYECKOH HAYKY;
peaxiuit. aTOMHOTO (IOPSAZIKOBOT0) HOMEpPAa | 3HAHUS U YMEHUSI B IPAKTHYCCKOI
XUMHYECKOT'O 3JIEMEHTa, HOMEPOB | JIESITEIbHOCTH U TIOBCETHEBHOM - XMMHYECKH IPaMOTHOE TIOBEICHHE
- Baxxueime noHs st TPYIIIBL U TIEPHO/IA, K KOTOPBIM KHU3HH JUIS: B IPO(heCCHOHANBHOM 1eSATETLHOCTH
XUMHH: XUMHUCCKHHU 3JICMEHT IPUHAAJICIKHUT B U B OBITY IIpU O0OpaILeHHH C
3JIEMEHT, aTOM, MOJICKYJIa, ITepnonnueckoit cucreme J1.1. - be3omacHOro obpareHus ¢ XMMHYCCKHMH BEIECTBAMH,
OTHOCUTEJIbHBIE aTOMHAs U MeHn ieneeBa; 3aKOHOMEPHOCTH BCIICCTBAMH M MaTCpHAIaMH, MarepuaiaMH U MpOoIecCaMu;
MOJICKYJISIpHAsl MACChl, UOH, | M3MEHEHHS CBOMCTB JJIEMEHTOB B
XMMHYECKas CBA3b, Ipejenax MalbIX [IepPHOIO0B 1 - OKOJIOTHICCKH IPAMOTHOTO - TOTOBHOCTH K MPOJIOJIKEHHIO
—— BEIIECTBO, KIACCU(DUKALMA | [JIaBHBIX HOATPYIIT; CYIIHOCT TIOBC/ICHIS B OKPYKAIOIICH CPCIIC, | oGpasoBaHus U OBBIILICHHUS

KBaJM(PHUKALMN B N30paHHOM
npodeccroHaIbHOM AEATETBHOCTH U
00BEKTHBHOE OCO3HAHUE POJIU
XMMHUUYECKHX KOMIIETEHIIUI B 3TOM;

- YMEHHE UCIIOIB30BaTh JOCTHKEHHS
COBPEMEHHOM XUMUYECKON HAYKU U
XUMHYECKUX TEXHOJIOTUN A
TIOBBIILICHUS COOCTBEHHOTO
WHTEIJIEKTYaJIbHOTO Pa3BUTHSA B
BBIOpaHHOM MpodeccrnoHaTbHON
JIESATEIIBHOCTH.
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3akoH ['ecca, XMMHUYECKOTO
ctpoenus bytneposa.

- OCHOBHBIE KJIACCBI
HEOPTaHUYECKUX U
OpTaHUYECKUX COCAMHCHHUHN U
UX XUMHUYECKHE CBOMCTBA.

BEIIECTB K OMPEICIICHHOMY KJIacCy
COEIUHEHNM, TUIIBI XUMHYECKUX
peakiuii, BAJICHTHOCTh M CTEIICHb
OKHCJIEHHS DJIEMEHTA B
COEIMHEHNIX, TUII XUMUYECKOI
CBSI3H B COEIMHEHUSAX,
BO3MOXKHOCTb ITPOTEKAHUS PEaKIIUH
HOHHOI'0 OOMeHa.

- CocTaBisThb: HopMyITbI
HEOPraHUYECKUX COECTMHEHUI
H3yYEHHBIX KJIACCOB; CXEMBbI
CTPOCHHUA aTOMOB nepBbix 20
anemeHToB [leproanueckoi
cucremsl /.. Menneneena;
YpaBHEHUS XUMUYECKUX PEaKIINH.

- BBIYUCHATH: MaccoByIO JOJIIO
XUMHYECKOT0 2JIEMEHTA T10
(dhopMyIie coeAMHEHHS; MAacCOBYIO
JIOJTIO BEIIEeCTBA B PaCTBOPE;
KOJINYECTBO BEIIECTBA, 00bEM HIIH
Maccy 0 KOJIMYECTBY BELIECTBA,
00bEeMy WIJIH Macce peareHToB, WIn
MPOIYKTOB PEAKLIUU; TEIIOBOM

3¢ ekt peakiuu.
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1.4.1 IlIpumepHbie BONPOCHI JJI5 IPOBeIeHMsI IPOMEKYTOYHOM aTTecTAlMHU
1 cemectp

1. [lepuonuueckuii 3aKOH W TEPUOAMYECKAs CUCTEMa XUMHYECKUX osnemeHtoB J[.U.
MeHienieeBa Ha OCHOBE MPEACTABICHUI O CTPOCHUH aTOMOB. 3HAU€HHE IEPUOIMYECKOT0 3aKOHA JJIs
Pa3BUTHS HAYKHU.

2. CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUUM AaTOMOB XHUMHUYECKHX DJIEMEHTOB U
3aKOHOMEPHOCTH B M3MEHCHHMHM MX CBOMCTB Ha IMPUMEPE: JIEMEHTOB OJHOTO MEpUOia, TPYIIIIBI.
DneKTpoHHbIE (OPMYIBI U TpaUUecKre CXeMbl CTPOSHHUS JIJIEKTPOHHBIX CJIOEB aTOMOB 3TOTO
Mepuo/ia, TPYIIIIbL.

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

4. Honnas cBsi3b, ee oOpazoBaHue.

5. 3apsiibl HOHOB. CTEneHb OKUCIECHUS U BaJIGHTHOCTh 3JIEMEHTOB.

6. Mertanueckas cBsizb. BoopoiHas CBSI3b.

7. XUMHUYECKHUE PEAKIIUU U 3aKOHOMEPHOCTH UX MpoTeKaHus. CKOPOCTh XUMUYECKON PEaKIUH.
DNeMEHTapHBIC U CII0KHBIE PEAKIIUU.

8. @dakTophl, BIUAIOIME HA CKOPOCTh XUMHUYCCKUX peakuui (mpaBwio Bant-I'odda).
KaranuzaTopsl 1 ”HTHOUTOPBL.

9. HeoOpatumblie 1 oOpaTtuMbie peakiuu. Xumudeckoe pasHoecue (mpunnui Jle [larense).
10.  JlucmepcHble CUCTEMBI U UX Ki1acCU(UKAIIHSL.

11. PacTtBopbI.

12. PacTBOpuMOCTB BEIIECTB B BOJE.

13. CrnocoOsl BeIpaXeHHUsI COCTaBa PaCTBOPOB.

14.  DnexkTponuTHyecKas AUCCOIMAIMS. DIEKTPOIUTHI CHIIbHBIE U cialble.

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

nokasatenb (pH).

16. I'maponus coneil.

17. OKHCIIUTENBbHO- BOCCTAHOBUTENBbHBIE MpOIECChl, UX 3HaueHue. CocTaBieHUE ypaBHEHUI
OKHCITUTEIbHO-BOCCTAHOBUTENFHBIX ~ peaknuii.  PaccranoBka — KOd(DPUIIMEHTOB  METOJOM
AIIEKTPOHHOTO OallaHca U AJIEKTPOHHO-UOHHBIM METOJIOM (METOIOM IOy PEAKITHii).

18. XUMUYECKUE UCTOYHUKH TOKA.

19. DneKTpoXMMHUYECKUN sl HAIPSYKEHUI METaJUIOB.

20.  DnexTpomus.

21.  OcHOBHBIE KJacchl HeOpraHuueckux coenuHeHuil. Oxcuapl. Knaccudukaiums, XumMuieckue
CBOICTBa U CIIOCOOBI OJTYUEHUSI.

22.  OcHOBHBIE KJacchl HeEOpraHuyeckux coeauHeHuit. [unpokcunsl. Kraccudukanms,
XUMUYECKHE CBOMCTBA M CTIOCOOBI TTOTYUEHUSI.

23. OcHoBHbIe Kiacchl Heopranmdeckux coeauHenuit. Comu. Knaccudukarus, XuMHuecKue
CBOICTBa U CIIOCOOBI OJTYUEHUSI.

24.  Tenermueckas CBSI3b MEXK]y KJacCaMU HEOPTaHUYECKUX COCIUHEHUII.

25. Meramtpl. @usznueckne W XUMHYECKHE CBOMCTBA. [IpomblliuieHHBIE W J1aOOpaTOpHBIC
CHOCOOBI MOTYYEHHUS.

26. Hemeramnpl. dusnueckne W XUMHUYECKHE CBOWCTBa. [IpoMblliuieHHBIE W JTaOOpaTOpPHBIS

CHOCOOBI OTYYEHHUS.
2 cemecTp

1. [Ipenmer oprannueckoil xumuu. Teopus XMMHUECKOTO CTPOECHHS OPraHMYECKHUX BEIIECTB
A.M. Bytneposa. Knaccuduxaius opraHn4eckux coeIMHEeHUH.

2. AJKaHBI: TOMOJIOTHYECKUN pAa 1 o011as popmyia, H30MepHUs U HOMEHKIIATypa, XUMHUYECKUE
U pu3NYECKUe CBOMCTBA, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE.
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3. AnKaHBI: IOJIy4€HUE, HAXOKICHNE B IPUPOJIE U IPUMEHEHHE.

4. AJKEHBI: TOMOJIOTMYECKHH psizt, 001mas popmyIia, HOMEHKJIATypa U OJy4YeHHUe.

5. AJNKeHbI: BUJIbl H30MEpHH, (PU3NYECKHE CBOWCTBA, HAX0XKICHUE B IPUPOJE U IPUMEHEHHE.
6. XuMuUeckue cBoiicTBa  ankeHOB  (0e3  mexanum3moB). IlpaBuno  MapkoBHHMKOBa
(bopmynrpoBKa U 0OOBSCHEHHUE).

7. [{ukioankaHbl: CTPOCHHUE, HOMEHKIIATYPa, U30MEPHUS.

8. [{uknoankaHbl: CBOMCTBA, OJIyYEHHUE, IPUMEHEHHE.

9. AJNKanueHbsl: HOMEHKIATypa, KiacCHpUKamus, wu3oMepus, (U3NYECKHe CBOMCTBA,
HOJyYEeHHUE.

10. AnKagueHbl: XMUMHUYECKHE CBOICTBa, NpuMeHeHue. HaTypanbHbli M CHUHTETHYECKUI
KayuyKH.

11. AJIKUHBI: TOMOJIOTUYECKUH psii, HOMEHKIATypa, u30Mepus, (U3NYecKue CBOMCTBA,
nonyyenue. [Ipumenenue anerusieHa.

12. AJIKVHBI: XUMUYECKHE CBOMCTBA.

13. CtpoeHue MoJIeKyJibl OeH30Jla. ApEHBI: COCTaB, TOMOJIOTHYECKUH psii, H30MEpus,
HOMEHKJIAaTypa, GU3NYECKUE CBOMCTBA, OJyUYEHUE, IPUMEHEHHE.

14. XUMHYeCcKue CBOWCTBA OEH30J1a U €r0 TOMOJIOTOB.

15. Crupthl: KiaccuuKanum, HOMEHKIATYpa, CTpOeHUE, (PU3NYecKre CBOMCTRA.

16. [IpenenpHble OJHOATOMHBIE CHUPTHI (ANKAHOJIBI): TOMOJIOTUYECKUH psll, H30MEpHs,
¢u3nyeckue CBOMCTBA, OJyUYeHUE, IPUMEHEHHE.

17. XUMHUECKUE CBOICTBA MPEENbHBIX OJJHOATOMHBIX CIIUPTOB.

18. MHOroaToOMHBIE CHUPTHI: MOTyYeHHE, (PU3NIECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHUE
(Ha mpuMepe 3TUIICHITIMKOJISA U MNINLEPUHA).

19. @DeHOM: CTPOCHHWE MOJICKYJIBI, IMOJIydeHHEe, (U3NYECKUE U XUMHUYECKHUE CBOWCTBA,
IpPUMEHEHHE.

20. ANbIeruapl ¥ KeTOHBI: OIpeiesieHus], kiaccudukanus. [ oMoIoruuecKuii ps, n3oMepus u
HOMEHKJIaTypa NpeAebHbIX AJIbJETUI0B U KETOHOB.

21. [IpenenbHbIE allbIETU/IbI U KETOHBL: (PU3HUECKHE CBOICTBA, MTOJIyY€HNE U IPUMEHEHUE.

22. XVMHYECKHE CBOWCTBA MIPENEIbHBIX ANIBIETUOB U KETOHOB.

23. KapOoHOBBIE KHCTIOTHI: OIIpeieIeHHe, KIIaCCU(PUKAIIUU, IPUMEHEHHE.

24. [TpenensHbIE 0IHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI: TOMOJIOTHYECKUHN Psijl, HOMEHKIIATYpa,
n3omMepus, (GU3NYECKre CBOMCTBA, 00IIINE CITOCOOBI TIOTYYCHHUS.

25. XUMHUECKUE CBOICTBA MPEeNbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.

26. [Ipocteie adupsl: ompenerecHue, HOMEHKIATypa, (pU3WYecKue W XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE.

27. CrnoxHble 3¢Qupbl: ONpeneieHne, HOMEHKIaTypa, (pU3MYecKHe U XUMHUYECKHE CBOICTBa,
IIPUMEHEHHE.

28. Knaccupukanum  amuHOB.  AnudaTtudeckue  (IpeleibHbIE) IMEpBUYHBIE  AMUHBL:
HOMEHKJIaTypa, pU3nuecKkue U XMMUYEeCKHUe CBOMCTBA, OTyUYEeHHUE.

29. AHUJIMH: CTpOEHHUE, U30MepUsl U HOMEHKJIATypa, MoIy4eHHe, PU3NYeCKe U XUMHUYECKHE

CBOICTBa, IPUMEHEHHUE.
1.4.2 IlpuMepHbIe 3271241 AJIs1 IPOBECHUS IPOMEKYTOYHOM aTTeCTANMHI

1. 3agaua. Pacuer Macchl IpOAYKTOB PEAKINH 1O JAHHBIM 00 UCXOIHBIX BEIIECTBAX, OAHO U3
KOTOPBIX JIAHO B U30BITKE.

2. 3ananwue. Beruncnenue Macchl Wiu 00bEMa MPOyKTa PEAKIIUU, €CIIA OJTHO U3 UCXOIHBIX
BEILECTB JJAHO B BUJIE pACTBOpA ONPEAEAEHHON MOJISPHON KOHIIEHTPALIUH.

3. 3anava. Beruncienue Macchl IpOAYKTa PEAKIMU, €CIIH JIJISl €r0 MOJIYUYEHUs BbIAaH pacTBOP C
ONpeAeTICHHON MacCOBOM 0JI€M NCXOHOTO BEMIECTBA B MPOILICHTAX.

4. 3apgaua. Permenue 3a/1a4 ¢ UCMOJIb30BaHUEM MOJISIPHOTO 00BeMa ra3oB.
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3agayva. [IpuroroBiieHre pacTBopa ¢ 3aJaHHON MOJIIPHON KOHIICHTPAIUEH.

6. 3anaya. OnpeneneHrue Macchl MOJYUYEHHOTO BEIIECTBA, €CIIU U3BECTHO KOJIMYECTBO UCXOTHOTO
BEIIIECTBA.

7. 3apaua. PacueT mo ypaBHEHUIO peakIi MAcChl MPOYKTa PEaKIMH, €CIIH UCXOJHOE BEUIECTBO
COJICP’KUT IPUMECH.

8. 3amava. Pacuérel nmpu pa30aBICHHH U CMEIIMBAHUH PACTBOPOB C Pa3IMYHON MacCCOBOM JTOJICH
PacTBOPEHHOTO BEIIECTBA.

9. 3apmaua. Pacuer macchl 0JTHOTO U3 pearpyrouX Wik 00pa3yroIIMXCs BEIIECTB M0 KOJIUYECTBY
MCXOJIHOTO MJIM TOJyY€HHOT'O BEIlIeCTBA.

10. 3agaua. Beruncienre Macchl HCXOJHOTO BELIECTBA, €CIM U3BECTEH BBIXOJ IPOAYKTA U yKa3zaHa

MaccoBas J10Ji €0 B MPOLEHTAaX OT TEOPETUUECKH BO3MOKHOTO BBIXO/IA.

8. JONOJIHUTEJIBHOE OBECIIEYEHUE JUCIHUIIJINHBI

HeopraHnyeckve BellecTBa

CrNOXHbIE
h 4 h 4
MeTannbl HEMETanNMbI 6naropoaHble rasbl
Na, Ca, Fe S, P, Ny He, Ne, Ar, Kr
h 4 h 4 4 h 4 A 4
OKCUAabl OCHOBaHUA amdoTepHblie KNCNoTbI conn
rMapoKcunabli
T Eccapae e
u Al(OH)5, Zn(OH HCI, HBr, H
CO, NO, N_O NaOH, Ba(OH), L (OH)g. ZnOH), 28 NaCl, K,S0,
+ KMCnopoa- KMCnble
— HEepacTBOpUMbI& | cogepxallne
cone
oSpasvlou.ule FE{OH]E Mn{ﬂl-l]a | }. rllll:lPOKGIi‘l.ﬂbl I"{ HNO;;. stod NaHS. Ca(HDO'.)z
OCHOBHbIe OCHOBEHbI2
Na,0, Cao, FeO Ca(OH)CI, (CuOH),CO,

amdboTepHble CMellaHHbIe
Al,0,, MnO,, ZnO Ca(0CI)Cl, CuBrCl

KMCNOTHbIE OBOHbIE
S0,, NyOg, POy KNaCO,, KAI(SO,),

HOMNNeKCcHbIe
Na[Al(OH) 41, Kg[Fe(CN)g]

9. OBYYEHHME CTYJAEHTOB-UHBAJINJIOB U CTYJAEHTOB C OT'PAHUYEHHBIMH
BO3MOXHOCTSAMMHA 310POBbA

[Topsnox 00yueHs: MUHBAJIUAOB U CTYA€HTOB C OTPaHMYEHHBIMUA BO3MOKHOCTSIMH OTPE/IeNIEH
«ITonoxxennem KyO6I'Y 00 oOyueHMHM CTYJEHTOB-MHBAJIMIOB M CTYJCHTOB C OTPAHUYECHHBIMU
BO3MOXKHOCTSIMU 37I0POBbSI».

Jlnist U1 ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 310POBBSI IIPEyCMOTPEHBI 00pa3oBaTeIbHbIE
TEXHOJIOTHH, YUUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 3/10POBbs TaKUX JIULI.
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. PELHIEH3USA
Ha paGouyro nporpamMmy y4eGHoii AuCHUIIMHBI «XUMHUS»
crneunanbHocTb 36.02.03 3oorexnus

[Tporpamma yueOmOM jwmcummiuasl  «Xumusp»  paspaboTaHa mis  CTyAEHTOB
cneunansHoctr 36.02.03 3ooTexHust B Ka4ecTBE MPUMEPHOMH MPOrPAMMBI JUTS PeaH3aLii
OCHOBHOH TIpo(heccHoHambHOH obpasoBarenshoit nporpammbl CITO Ha 6a3e OCHOBHOTO
obwero oOpasoBaHus ¢ TOTYUCHHEM CpeaHero obmero oGpaszoBanus (mpotokon No 3 ot 21
urona 2015 . Perucrpaumonnsiit Homep penensuu 385 ot 23 miong 2015 r. ®LAY «DHPOy).

ITporpavma «XuMus») COEPIKUT CIEAYIOLINE STEMEHTBI: THTYIBHBIH JTHCT, HACIOPT
(YKasaHa oOnacTh NPUMEHEHHs NPOrPaMMbl, MECTO JHCLUMITUHBI B CTPYKTYPE OCHOBHOI
00pa3oBaTENbHOM NPOTrPaMMEL, e/ W 3amaud, 00beM yd4eOHOH AUCLMIUIAHBI M BHIbI
y4eOHO# paboTer); TeMaTHUeCKuH MIaH W COAEpKaHHE YYeOHOH IMCLMIUIHHBL, YCIOBHS
peanusaiii  NporpaMmbl  (TpeOOBaHMs K MHHHMMAIbHOMY MATEPHAIBHO-TEXHHYECKOMY
00ECIICUCHHIO, TIEpeYeHh PEKOMEHAYEMBIX y4eOHBIX —u3naHui, WHTepHET-PECYpCoB,
JIOTIOJITHUTENIbHOM JIMTEPATYPBI); KOHTPOJIbL M OLEHKA pBSyJIBTaTOB OCBOCHMs Y4eOHOMH
JUCLIMTITHHEL.

IIporpamma paccunrana na 124 yaca, us KOTOpI:IX 50% y4e0HOTO BpEMEHH OTBOANTCS
Ha TeopeTHyeckoe oOyueHue u 50 % Ha npakTHYeCcKHe 3QHSATHSA, CITTAHMPOBAHbI TEMATHKA,
BH/IbI M (POPMBI B KaxI0M pasziene.

Ilynkr «Ilepeyerp HEOOXOAUMOrO NPOrPaMMHOI0 00ECIIEUEHHS» 3AMOJHEH, B CITMCKE
OCHOBHOH JIUTEPAaTypbl OTCYTCTBYIOT H3IAHMS, BBIYIIEHHbIE Oonmee 5 jer Hasan.
Onpenenenbr  TpeboBanus K MaTepHanbHOMY oOOecHEYeHHI0O TporpaMMer B pasiene
«OUEHOYHBIE CPEACTBA /BT KOHTPONA YCIEBAEMOCTH» paspaboTaHd CHCTEMA KOHTPOILT
OBJIA/ICHMAMH 3HAHMAMH H YMEHHSMH 10 K&KA0OMY Pasaeny porpaMMsl. TeMaTuka u popmel
KOHTPOJISL COOTBETCTBYIOT UEMIAM H 3aa4aM y4eOHOMH TUCIUTITHHEL

YeTko copmyIHpOBAHHAA LEs MPOTPAMMBI M CTPYKTYPa HAXOIATCS B JIOTHYECKOM
COOTBETCTBHH. B riporpamme 2 pasuena, 25 tem.

Copnep:xanve IPOrpaMMbl HATPABIICHO HA AOCTIKEHHE PE3YNBTATOB, ONPEEIEMBIX
OI'OC. Coneprxanne OTpaKaeT NOCIEAOBATENBHOCTh (POPMUPOBAHHSA 3HAHMH, YKAZAHHDIX B
®I'OC. B nonHo¥ Mepe OTpasKeHbI BUAbI PAOOT, HANPABICHHBIE Ha NPUOOPETEHHE YMEHUI,

IIporpamma MOKeT OBITh PEKOMEHIOBAHA /Uil MCTIONB30BAHUA B 0OPA30BATEIBLHOM
npouecce MHCTIO ®I'BOY BO «Ky6I'V».

PerenseHr ' becnanor A.B. jouenT, kanauaar
XHUMHUYECKUX HAYK, JOLUEHT Kadepbl
OPraHu4YeCKOH XUMHH H TEXHOJIOTHH
& ®I'bOY BO «Ky6I'V»
(/ v . .
25 O A5
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PEIEH3USA
Ha padouyro NPOrpamMmy 10 AUCHHINTHHE « XHMUSA»
crieanbHoCTh 36.02.03 3o0TexHHUS

Pabouas nporpamma no aucrumuinbe « XUMHSI» st cTyneHToB (akymsrera MHCIIO
®I'BOY BO «KyOI'Y» cocraBiena B COOTBETCTBHH ¢ NPUMEPHOU mporpammon GUPO,
PeKOMEHI0BaHHOe ~ DeepanbHbIM  FOCYJIAPCTBEHHBIM — ABTOHOMHBIM YYpEeKACHHEM
«®DenepanbHOro HHCTHTYTA PA3BUTHS 00PA30BAHHS (OT'AY «®UPO») Ha 6a3e OCHOBHOTO
o0Imero o0pasoBaHMs C DNOJNyYEHHEM CPENHETO OOIIETo obpasoBanusa. I[Iporpamma
COCTABJICHA B MOTHOM COOTBETCTBUH C TPEOOBAHMAMM yueOHOI0 MIaHa TI0 CIEIHATIbHOCTH
36.02.03 3ooTexnus.

Pabouas mporpamma npennonaraet pacnpeneicHHE TEM H H3yYEHHE MaTepHala o
paspenam. I'paMOTHO CTPYKTYPHPOBAHA, M OXBATHIBAET BCE AKTYaIbHBIE HAMpaBJICHUs TI0
JUCUHIITHHE HA CETOHALIHHHA JIEHb. o

Bce pasnenst pabGoueii mporpammer B TONHOM Mepe OTBewaroT TPeOOBAHHAM K
PE3yNbTaTaM OCBOCHHS yuCOHON AMCIMIUIHHBI B COOTBETCTBUM ¢ IIPHMEPHOM IIPOrpamMMoi
OUPO, pexomennoanHoe PeepaTbHBIM TOCYIAPCTBEHHBIM ABTOHOMHBIM YUPEKIACHUEM
«PesepanbHOro UHCTHTYTA pasBUTHs 06pasoBanusy (DAY «OHPO»). Kaxmpiit pasmen
MPOTPAMMBbl PACKPLIBACT PACCMATPHBACMbIE BOPOCHI B JIOTHYECKOH MOCIIEI0BATENHHOCTH,
OMPENENAEMOM 3aKOHOMEPHOCTAMHE 00YYEHHS CTYICHTOB.

JL7ist 3aKpeTIeH s TEOPETHUECKHX 3HAHUI, (opMHpPOBaHHUS TPeOYEMBIX KOMIETCHIIMIA,
YMEHHH H HABBIKOB CTY/ICHTOB IPE/lyCMATPUBAIOTCA KAK ICKIMOHHBIE, TAK H MPAKTHYECKHE
3aHATHA. KOmM4ecTBO ayaMTOPHBIX 3aHATHIE wu BHEAYIMTOPHOH pabOThl CTYAEHTOB
COOTBETCTBYET TPEOOBAHUSIM Y4eOHOTO TIIaHA.

KonTposns 1 onenka pesynsraros ocsoenns yueGHOM AMCIIMIITHHDL OCYIIECTBIIAIOTCS
B CTPOTOM COOTBETCTBHMH C TPEOOBAHUSMH y4eOHOTO MTaHa 110 MCIUIUTHHE. PaspaGotanisie
M IPE/IAracMbie B IPOrpaMme (hOPMbI U METO/IBL, MO3BOJIAIOT B TOJIHOM MEPE OCYILECTRIIATH
KOHTPOIIb ¥ OLEHKY Pe3ynbTaToB 00yueHus (CHOPMHPOBAHHBIX KOMIIETEHLHH, OCBOEHHbIX
HABBIKOB M YMCHUH, YCBOCHHBIX 3HAHMI). '

Ilepetens pekoMeHIyeMbIX YueOHBIX H3JAHMIL, HHTEPHET-PECYPCOB, OCHOBHOM
JHTCPATYpPbl  BKIOYACT AKTYaNbHbIE HCTOMHHKHM, K KOTOPBIM Yy CTYJAEHTOB HMEETCs
CBOOOJIHBII TOCTYII.

Hannas palouass mnporpaMma MOKeT OBITH PEKOMEHJIOBAHA UL M3YueHUs
AUCIMIIMHBL «XuMHD Ha (akyisrere UHCIIO ®TBOY BO «Ky6I'Y».

PeniensenT Bacumun B.K. nouenT, xaHIMmaT XUMHYECKHX HayK,
JOLEHT  Kaeapbl  OHOOPraHMYECKOM XHMHH U
D%’ . TeXHU4eCKOH Mukpoduonorud PI'BOY BO «KyoI' TY»

Bpeeeveeprn B1.

Atees
ﬁ/ PR
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