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1. MACIIOPT PABOYEM ITPOI' PAMMBI YYEBHOM JUCITATIINHBI «XUMHU»

1.1. O6saacTh NpUMeHeHHsI NPOTrPAMMBbI

Pabouas mporpamma muctmmmabsl 11J[.01 Xumus paspaborana Ha ocHoBe [IpumepHoit
nporpaMMbl  001I€00pa30BaTENBbHON YyU4eOHONW AUCHUIUIMHBL «XUMUS» Ui MPOo(ecCHOHATBHBIX
0o0pa3oBaTeNbHbIX  OpraHu3alui, pexkomMeHaoBaHHOW  denepanbHBIM  TOCYJAapPCTBEHHBIM
ABTOHOMHBIM yupexaeHueM «DenepaabHblii HHCTUTYT pa3Butus oopazoBanus» (PI'AY «DUPOy)
B KAauecTBE MPHUMEPHOH MporpamMmbl JUIS pealu3allid OCHOBHOM  IpodecCHOHATbHON
oOpazoBatenbHoil mporpammbl CIIO Ha 06aze ocHOBHOro o01iero oOpa3oBaHusl C MOJy4YECHUEM
cpennero obmero obpasoBanus (mpotokos Ne3 ot 21 wmrons 2015 r.). Perucrpannonusiii Homep
peuen3un 385 ot 23 utoiig 2015 r. PI'AY «DUPO».

1.2. MecTto qucuuniunnbl B cTpykrype IHIICC3:
YyeOHasi TUCHUIUIMHA «XUMUS» SBISETCS NPOGUIBHOW NUCIUIUIMHON W3 00s3aTenbHOU
npeaMmeTHoi oomactu «EctectBennbie Hayku» OI'OC cpennero oo1ero oopa3oBaHus.
JucuunnuHa «XuMUS» HU3y4aeTcss B LHUKJIE 00I1e00pa30BaTebHBIX JTUCHUILIAH IS
CHEIHMAIbHOCTH ecTecTBeHHOHayyHoro mnpoduias 35.02.12 CanmoBo-mapkoBoe U JaHAmadTHOE
CTPOUTEIBCTBO.

1.3. Hesn n 3agaun y4yeOHOH IMCHUIIMHBI — TPeOOBAHMS K Pe3yJibTATAM OCBOCHMS
AUCUMILIUHBI:

ey TUCHUINIAHBI:

- hopMHpOBaHKE Y 00YYaOLINXCS YMEHUS OLEHUBATh 3HAUMMOCTh XMUMUUYECKOTI'0 3HAHUS /TSI
Ka)KJ0r0 YeJIOBEKa;

- (hopmupoBaHHe y OOyHYaIOIIMXCS LIEJIOCTHOIO NMPEICTABIEHUS O MUPE U POJIM XUMHUH B
CO3/IaHUHM COBPEMEHHOH eCTeCTBEHHO-HAYYHON KapTHUHBI MHpA; YMEHHUS OOBSICHATH OOBEKTHI U
IPOLIECCHl OKpYKarollel NeHCTBUTENBHOCTU: IPUPOJHON, COLUAIBHOM, KYIbTYPHON, TEXHUYECKON
CpeJIbl, UCIIOJIB3YS /JISl 3TOI0 XUMHUYECKHE 3HAHUS;

- pa3BUTHE y OOyYarOIMXCsl YMEHUH pa3ianyaTh (DaKThl U OLIEHKH, CPABHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPUSMHU OLICHOK U CBSA3b KPUTEPUEB C ONPEIEICHHON CUCTEMOMN
LEHHOCTEH, POpMYINpOBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

- npuoOpeTeHre O0O0y4aroIIMMKCS OIbITa Pa3HOOOPAa3HOW JEATENbHOCTH, IO3HAHUA U
CaMOIIO3HAHUS; KJIFOUEBBIX HABBIKOB, UMEIOLINX YHUBEPCAJIbHOE 3HAUYEHUE I Pa3JIUYHBIX BHJIOB
JeSITEIbHOCTH (HaBBIKOB pPELICHMs] MpoOsieM, MPUHATHS pEIleHuH, MoKMcKa, aHaln3a U 00paboTKu
UH(pOpMalli, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHM, COTPYAHUYECTBA, O€30I1aCHOTO
oOpallieHus C BeIeCTBaMU B TOBCEITHEBHOM JKHU3HM).

3agauy AUCHUILIMHBI:
- 00y4YHTh 00YJArOIIHUXCS TEOPETUUECKUM OCHOBAM 3HAaHUN O COCTaBE, CTPOCHUU U

CBOICTBAx BEIIECTB, X MPEBPAILICHUSX;

- I/I3y'~II/ITI) XUMHWYCCKHUEC CUCTCMBI 1 CbYH)IaMeHTaJ'II)HBIe 3aKOHBbI XUMHUHU C ITO3UITNN
COBPEMEHHOMN HAyKH;

- copMUpOBaATH HABBHIKH (PYHIAMEHTAILHBIX UCCIICOBAHUMN JJIsI U3yUYEHUS CBOWCTB
BEIIIECTB U UX PEAKIIMOHHOU CIIOCOOHOCTH;

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



Pe3yabTarbl 0CBOCHUA Y4eOHOM U CHUTIINHbBI
OcBoeHne coaepkaHus Yy4eOHON AUCHUILTUHBI «XHUMHs», O00ECHedYnBaeT OCTHXKEHUE
00y4YarUIMMUCS CIEAYIOIINUX PE3YIbTATOB:

JIMYHOCTHBIX ® YyBCTBO TOpPJOCTH M YBAXEHUA K HCTOPUU U JAOCTHKEHUAM
OTEYECTBEHHOM XMMHUYECKON HAayKW; XUMHUYECKU IPAMOTHOE [TOBEICHUE
B MPO(EeCCHOHATBLHON MEATEIBHOCTH W B OBITY MPU OOpalIeHUH C
XUMHUYECKUMHU BEIIECTBAMHU, MaTEPHUAIAMH U IIPOLIECCAMU;

® TOTOBHOCTb K IMPOJIOJKEHUIO0 00pa30BaHUs U MOBBILICHUS
KBaJTM(HUKAIMY B U30paHHOHN MPpo(hecCHOHAIBHON AEITEIbHOCTH U
00BEKTHBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIIUI B 3TOM;

® YMEHME HCIOJb30BaTh JOCTUKEHUSI COBPEMEHHON XUMHUUECKOW HAyKU U
XUMHYECKUX  TEXHOJOTMA  JUII  TIOBBIMIEHUS  COOCTBEHHOTO
MHTEJJICKTYaJIbHOTO  pa3BUTHUA B BbIOpaHHOW mpodecCHOHATBHOM
JIeATEIbHOCTH;

MCTAIIPECAMCTHBIX | @ HCIIOJIb30BAHME pPA3JIMYHBIX BHJOB IO3HABaTEILHON JEATECILHOCTH U
OCHOBHBIX HWHTEIJICKTYyallbHBIX oOmepaluii (MOCTAaHOBKHM  3a/ayH,
(dbopMynHpoBaHUs TUIOTE3, aHATTN3a U CHHTE3a, CPaBHEHHsI, 0000IIeHMS,
CHUCTEMaTHU3al1H, BbISIBJICHUS IPUYMHHO-CIIEACTBEHHBIX CBS3€H, IOUCKA
aHaJoroB, (HOpMyJIUPOBAHUS BBIBOJIOB) JUISl PEIICHHS MOCTaBICHHOU
3aJa4uM, TpPUMEHEHHWE OCHOBHBIX METOJOB MO3HAHUS (HAOIIOJCHMS,
HAy4YHOTO JKCIEPUMEHTA) Ui U3YyYEHUS Pa3IUYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOIUMOCTh CTAIKMBATHCS B MPOPECCHOHATBHOM cdepe;

® HCNOJIb30BAHHUE PA3IUYHBIX MCTOYHHUKOB ISl MOJTYYECHHS XUMUYECKOMN
uH(pOpMalli, yMEHUE OLICHUTh €€ JOCTOBEPHOCTb IJSl AOCTH)KCHUS
XOPOUIMX Pe3yJIbTaTOB B MPpodecCHOHANBHOM chepe;

IIPEAMCTHBIX e chopMHPOBAHHOCTh MPEJCTABICHUNH O MECT€ XMMHUU B COBPEMEHHOI
HAay4YHOW KapTUHE MHUpA; MOHUMaHWE POJIM XUMHUU B (HOPMHPOBAHUU
Kpyro3opa u (YHKIIMOHATHLHOW TPaMOTHOCTH YeNOBEKa JUIS PEIICHUS
MPAKTUYECKUX 3a]1a4;

® BJIAJICHUE OCHOBOMOJIAralOIMMUA XUMUYECKUMHU TOHATUSIMU, TEOPUSIMU,
3aKOHAMH U 3aKOHOMEPHOCTSIMM; YBEPEHHOE I10JIb30BaHUE XUMUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

® BJIAJICHUE OCHOBHBIMH METOJaMHU HAYYHOTO IMO3HAHHUS, UCITOIb3YEMBIMH
B XMMHUHU: HAONIOJACHHUEM, OMUCAHHEM, U3MEPEHHEM, SKCIIEPUMEHTOM;
yMeHue o0padaThiBaTh, OOBSICHATH PE3YJIHTAThl TPOBEJICHHBIX OMBITOB U
JIeNaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH TMPUMEHSTH METOIBI
MO3HAHUS MPH PEIICHUN MTPAKTHYECKUX 3a/1a4;

e chOpPMHUPOBAHHOCTh YMEHHs JaBaTh KOJMYECTBEHHBIC OIIEHKH U
MIPOU3BOUTH PACUETHI 10 XUMUYECKUM (HOpMYJIaM U ypaBHEHUSIM;

e BIAJCHHE MpaBWIAMHU TEXHUKH OE30MAaCHOCTH TPHU HCIOIH30BAHUU
XAMHYECKHUX BEIIECTB;

e cpOopMHUPOBAHHOCTH COOCTBEHHOW TMO3WIMU MO OTHOIICHHIO K
XUMUYECKOW WH(DOPMAITUH, TIOJYy9aeMOW U3 pa3HBIX HCTOYHUKOB.

1.4. IlepeyeHb JIAaHUPYEeMbIX pPe3yJbTATOB O00y4YeHHMs] IO IMCHUILINHE (MepevYeHb
(opMupyeMBbIX KOMIIETEHIIUI)

He npenycMoTpeHsL.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO padoThI

Bun yuebnoit pabotbl Bcero yacos lceMeCTsz
Y4yeOHasi Harpy3ka (Bcero) 124 32 92
AyIHTOpPHBbIE 3aHATHS (BCEro) 124 32 92

B ToMm umcne:

3aHSTHS JIEKIMOHHOI'O THUIIA 62 16 46
IIPAKTUYECKHE 3aHITHsI (IPAKTUKYMBI) 62 16 46
[TpomexxyTounas arrectanus (3K3aMeH/3auet/aud3ader) IK3aMEeH
OO01mas Tpy10eMKOCTh 124 32 92

2.2. CTpyKTYypa IMCHUILIUHBI:

HaumMeHoBaHuUe pa3/iesioB U TEM

KoaunuecTBoO AYAUTOPHBIX YaC0B

Bcero

Teoperuyeck
oe o0yueHue

IIpakTHYeck
He 3aHATHA

Pa3nes 1. O61as m Heoprannyeckasi XMuMHs

W
[\®]

16

16

Beenenue Tema 1.1. Xumusi — Hayka O BelecTBax

Tema 1.2. Ctpoenue atoma

Tema 1.3. Ilepuoanyeckuii 3axkoH u [lepuoanueckas
cucteMa xuMmudeckux sneMenToB J[. 1. MenneneeBa

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 (NN

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 )XU3HHA 00IIIECTBA

p—

Pa3nen 2. Oprannyeckasi XuMusi

o
N

=
(=)

=
(=)

Tema 2.1 IIpenmer oprannueckoit xumuu. Teopus
CTPOEHHUsSI OPTAHNYECKUX COEAMHEHUN

Tema 2.2 [IpenenbHble yIrieBOOPOIbI

Tewma 2.3. DTuI€HOBbIE U JUEHOBBIE YIIIEBOAOPOIbI

Tema 2.4. AnieTHIIEHOBBIE YTJIEBOIOPO/IbI

Tema 2.5. ApoMaTHuecKue yriaeBo10poabl

Tema 2.6. IIpupoiHbIe HCTOUHUKH YIIIEBOJIOPOIOB

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. AMUHBI, aMUHOKHCIIOTBI, OCITKH

Tema 2.12. A3oTconeprkaliue reTepouuKInIecKre
coenuHeHus. HykienHOBbIE KUCTOTHI

Tema 2.13. buonoruueck akTUBHBIE COSTUHEHUS

NN (AR RRARNDRARR R A

NN R RRRRDNDERRRE B

Bcero no nucuuninHe

N R B (000|000 |HK|C0|0|0|C0| O

[
N

=)
N
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2.3. TemaTn4yecKkMii IJIAH U COJAepPKaAHNE YUEOHOH TUCHUIIMHBI « X UMM

HaumenoBanue Conep:kanue y4eOHOTro MaTepuasa, NPaKTUYeCKUe 3aHATHS,
O0bem yacoB YpoBeHb ycBoeHust
pa3aesioB U TeM CaMOCTOSITe/IbHASL padoTa 00yUyawuerocs
1 2 3 4
Pa3nes 1. O01masi 1 Heoprannyeckasi XMuMHs
Jekuuu
Hayunble meTonpl 1O3HAHWS BEIIECTB M XHUMHYECKHX SBJICHUH. Poiib
SKCIIEPUMEHTAa M TEOPUHM B XUMHUM. 3HAYEHHUE XUMHHM TIPU OCBOCHHUH
Beenenne Tema 1.1. | mpodeccuii CI1O u cneunansrocteit CITO ecTecTBeHHO-HAYYHOTO MPOGUIIS 1 1
Xumust — Hayka 0 | Ipo(hecCHOHATBLHOTO 00pa30BaHusl.
BeEIlleCTBax Jexknuu
OcCHOBHBIE TOHSATUSI XUMUHU. 3aKOHBI XUMUH. M3MepeHue BelecTna.
IIpakTHyeckne (1a00paTOpHbIE) 3aAHATHUSA 1 ’
Pemenue 3a1a4 v yrpa)xHEeHUH 110 TEME.
Jexkuun
AToMm — cioxHas yactuna. CoctaB aTOMHOTO s/ipa. DIEeKTpOHHas 000I04YKa 1 1
Tema 1.2. Ctpoenue | aTOMOB.
aToma IIpakTnyeckne (1a00paTOpHbBIE) 3AHATHS
DNEeKTPOHHBIE CXEMBbI CTPOEHHS ATOMOB. DJIEKTPOHHbBIE KOHPUTypalluu 1 2
aTOMOB. DJEeKTpoHHO-Tpaduyeckas hopMyla aToMa.
Tema 1.3. Jexkuun
ITepuonnueckuii [Iepuoanueckuii 3aKOH B CBETE€ COBPEMEHHOW TEOPUHU O CTPOCHUHU aTOMa. 1 1
3aKOH U [lepnoayHOCT, B M3MEHEHHWHM CBOWCTB XHMHUYECKHX DJEMEHTOB U UX
[Tepuoamuaeckas COCIMHEHHI.
cucTeMa IIpakTuyeckue (iabopaTopHbIe) 3aHATHUS
XAMUYECKHUX MonenupoBanue noctpoeHus [leproanyeckoit TaOIUIIBI XUMUIECKIX 1 )
snemenToB Jl. U. 27€MEHTOB. XapaKTEPUCTHKA XUMHUYECKOTO JIEMEHTA TI0 €r0 MOJI0KEHUIO B
Menneneena [Tepuoanueckoit cucreme. Penienue 3a1a4 M yIpaKHEHUHN 110 TEME.
Jlexknun
Tema 1.4. Ctpoenne | [lonstue o xumuueckoil cBs3u. KoBaneHTHass xumMuyeckas cBsi3b. MoHHast 1 1

BEIECTBA

XMMHYECKass CBs3b. MeTa/uinyeckass XUMHUYECKas CBS3b.
XUMH4YecKas cBs3b. KommiekcooOpa3oBaHue.

Bonopoanas




IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS

Cxembl 00pa30BaHus BEIIECTB C PA3JIMYHBIM TUIIOM CBs3U. OnpeneneHue
BaJICHTHOCTH U CTEIIEHU OKHMCIIEHUS aTOMOB BellecTB. O3HaKOMIIEHHE CO
CBOMCTBaMM JMCIIEPCHBIX cucTeM. Pelienne 3a1a4 U ynpakHeHUH 110 TeMe.

Jlekuuu

Tema 1.5.
IToHsiTHE O IUCHIEPCHBIX CUCTEMAX.
HucnepcHbie
CHCTOMbI IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS
Pemenue 3a1a4 u ynpaxHeHUi 110 TeMe
Jlexknun
Knaccudukanus XuMU4ecKuX peakiuil B OpraHu4ecKoOi U HeopraHu4ecKou
XUMHHU. BeposTHOCTP NpOTEKaHUs XUMHUYECKUX peakuuil. CKopocTb
Tema 1.6. XMMHMUYECKHUX PEaKIMi. XMMUYECKOE PABHOBECHE.
XHUMHUUECKUE IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS
peakuuun CocraBiieHHE TEPMOXMMHUYECKMX YPAaBHEHMM peakuuid. Bpluucienue
CKOpOCTH peakiui. @akTopbl, BIMSIOIMIME HA CKOPOCTh XHMHUYECKOU

peakuuu. Cmemienue xumuueckoro papHoBecus. [lpunuun Jle Illarense.
Pemrenne 3ama4 u ynpaxHeHHH 110 TEME.

Tema 1.7. PacTBOpHI

Jleknuu
[TonsTre 0 pacTBOpax. Teopus AMEKTPOTUTUICCKON AUCCOUaIyy. [ uapoims
Kak OOMEHHBIN TpoIiecc.

IpakTuyeckue (1iabopaTopHble) 3aHATHUS

PactBoprl. PacTBoprmMocTs BeriecTB B Bojie. CIiOCOOBI BBIpaKEHUSI COCTaBa
pactBopoB.  [IpuroroBrnenue  pacTBopa  3aJaHHOW  KOHUEHTpALUH.
Onexktponutuueckas auccoruanus. CuilbHbIE W clladble JJIEKTPOIUTHL.
Bonopoansriii nokaszarens. Onpenenenne ph pactBopa anektponuta. Pemenue
3a/1a4 ¥ YIpaXHEHUH 10 TEME.

Tema 1.8.
OKuCINTEIIBHO-
BOCCTAHOBUTEIIbHEIC
peaKIuu.
DNEKTPOXUMHUUECKHE
MIPOIIECCHI

Jlexknun

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE peakiuH. Knaccudukanus
OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKITNN. XUMHYECKUE HCTOYHUKU TOKA.
DIEKTPOJIM3 PACIIABOB U BOJIHBIX PACTBOPOB 3JEKTPOJIUTOB.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHS
CocraBneHrue ypaBHEHUH OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUH.
Pemenue 3a1a4 u ynpaxxHeHUH 110 TEME.




Jlekuuu
Kinaccudukanms Heopranndeckux Bemects. Meraiisl. Koppo3us meTamios.

Tema 1.9.
Oo6mue cnocoObl monydeHus: MeTauioB. Hemerasuibl.
Knaccudukanus
IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA
BemiecTB. [IpocTeie o o
BeIIECTBA CocraBnenue ypaBHEHUW peakiuii 1o cxeme. CocTaBlIeHHE CXEM )
' 9JIEKTPOJIM3a pPAcIUlaBOB U pacTBOpPOB BemlecTB. PemieHue 3agad U
YIPA)KHEHUM 110 TEME.
Jlekuunu
Bognopoansie coenuHenuss HeMeTamioB. OKCHUJIbI U 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 MEXIY KiIacCaMHu
HEOPraHUYeCKHUX U .
OpraHUYECKUX U HEOPTaHMYECKUX COCTUHEHUHN.
OpraHUYECKUX
coeHenHit IIpakTHyeckue (1a00paTOPHBbIE) 3AHATHSA
HcnbiTanue pacTBOPOB KUCIOT MHAUKATOPAMU. X UMHUECKUE PEAKIIMHI MEKTY )
HEOPraHUYECKHUMH BellecTBaMU. [ Mapon3 conel pa3anyHoro TUIA.
Pemrenne 3a1a4 u ynpaxHeHHH 10 TEME.
Jlekumnu
s-OnemeHThl. Bonopoa. Dnements! [A-rpynmnbl. Onements! [IA-rpynmel. p- 1
OnemeHThl. ANOMHUHHNA. YTiepoa M KpemHUil. ['amoreHsl. XanbKOTEHBI.
Tema 1.11. Xumus
S TEMEHTOR OnemeHThl VA-rpynnsl. OneMenTsl [VA-rpynmbl. d-21eMeHTHI.
IIpakTnyeckue (1a60paToOpHbIE) 3AHATHS
N3ydeHne cBOICTB MPOCTHIX BEIIECTB U COEAMHEHUH S-, p- U d-3JIEMEHTOB. 2
Penrenue 3a1a4 u ynpaxHeHU 110 TEME.
Jekuuu 1
Tema 1.12. Xumus B | XUMHSA B )KU3HU 00IIIECTBA
KHU3HU 00IIecTBa IIpakTuyeckue (iabopaTopHbIe) 3aHATHUS 23
Pemenwne 3aa4 u ynpaxxaeHuii mo teme. Hanmucanue pedepara mo teme. ’
Pazgea 2. Oprannyeckasi XumMus
Jlekuuu
Tewma 2.1 Ilpenmer H .
. [Ipeamer oprannueckoit Xumun. Teopusi CTpOEHUST OPraHUYECKUX
OpraHUYeCKON o
v, Teopmst coequHeHnit A. M. Byrneposa. Kiaccudukarus opraHu4eckix 1
CTp(;eHH ; coelMHEHMH. THUIBI XMMUYECKUX CBSA3E€M B OPraHMYECKUX COCUHEHUAX U

CIOCOOBI UX Pa3phIBA.
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OpPraHUYECKUX IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS
COCIMHEHUN Pemienue 3a1a4 v yrpa>xHEeHUH 110 TEME.
Jlekuun
I'omonornyeckuii psn ankaHoB. XMMUYECKHAE CBOMCTBA aJIKAHOB.
Tema 2.2 [Ipumenenue u cnocoObl MoTy4YeHust aakaHoB. [{ukinoankaHsl.
[Ipenenbubie IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS
YTJIEBOJOPOBI CocraBieHne MOJIEKYISPHBIX U CTPYKTYPHBIX (JOPMYJI yIIIEBOAOPOIOB.
CocraBiieHne ypaBHEHUH peakuuii o cxeme. Pemenue 3ai1a4 v ynpaxHeHU
10 TEME.
Jlexknun
I'omosornueckuii  pax  ankeHoB. XHMMHMYECKHE CBOWMCTBA  AJIKCHOB.
73 [Ipumenenne u crocoObl TOJMYYEHUs aJKEHOB. AunkanueHbl. OCHOBHBIC
5 Tema 2.3. MOHATHUS XMMUHU BEICOKOMOJIEKYJIIPHBIX COEIMHEHUH (Ha IpuMepe NPOyKTOB
THIICHOBLIC 1 MOJINMEPU3ALMH AJIKEHOB, AJIKAJUEHOB U UX raJIOr€HIIPOU3BOIHBIX ).
yri?;:;:;fnbl IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA
CocraBiieHr€e MOJIEKYJIIPHBIX U CTPYKTYPHBIX (POPMYJ YIIIEBOJOPOIOB.
CocraBiieHne ypaBHEHUI peakluii o cxeme. Pemenue 3axa4 v ynpaxHeHUN
10 TEME.
Jlexnun
'omonornyecknii psf ankuHOB. XHMMHYECKHE CBOWCTBA W IPUMEHEHHUE
Tema 2.4. ankuHOB. [lonydyeHue aJIKuHOB.
AneTnneHoBble IIpakTnyeckue (1aGopaTopHbIe) 3aHATHS
YTJIEBOJOPOBI CocraBieHne MOJIEKYISPHBIX U CTPYKTYPHBIX (POPMYJI yTII€BOAOPO/IOB.
CocraBieHre ypaBHEHUHM peakiuii o cxeme. Pelnienue 3a1ad u ynpaxHeHHil
10 TEME.
Jlekuunu
I'omonornyeckuii psa apeHOB. XUMHUYECKHE CBOMCTBA apeHOoB. [IpuMmenenune
Tema 2.5. U ITOJIYYEHHUE apEHOB.
Apomaruyeckue IIpakTnyeckue (1a6opaTopHbIE) 3AHATHS
YTJIEBOJOPOBI CocraBrieHre MOJIEKYJISPHBIX U CTPYKTYPHBIX (POPMYJ YIIIEBOIOPOIOB.
Cocrapnenue ypaBHEeHUH peakiuii mo cxeme. Pemenue 3a1ay u ynpaxHeHun
10 TEME.
Tema 2.6. Jleknuu

IIpuponHsie

Heds. [Tpupoaustit u nonyTHelid HeQTsIHOI ra3el. KaMeHHBIH yrois.
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HUCTOYHUKHU IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS
yIJ1€BOJOPOOB OmnpeneneHue HalUuyusl HENpeNeNbHbIX YIJIEBOAOPOAOB B O€H3MHE U
KepocuHe. PacTBOpMMOCTh  pasnuyHbIX  HedTenpoaykToB  (OcH3WHA,
KEepOCHHa, AU3eJIbHOI0 TOIUIMBA, Ba3elinHa, napaduHa) Apyr B IpyTe.

Jlekuuu
CrtpoeHnue u knaccudukaiys CnupToB. XUMUYECKHE CBOWCTBA U CTIOCOOBI
Tema 2.7. MOJY4YEHUS CIUPTOB. MHOroaToMHbIE CIUPTHL. PEHOII.
I'mapoxcuiibHbIE IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA
COEIMHEHUS CocTaBiieHHEe MOJIEKYJISIPHBIX U CTPYKTYPHBIX (OPMYJT

KHCIIOPOJICOAEPKALMX OpraHu4ecKuX coeaquHenuii. CocraBieHne
YpPaBHEHUH peakluii 1o cxeme. Penienre 3a1a4 v ynpa)xHEHHUH 110 TEME.

Jlekuu
['omosiornueckue psapl AbAETHAOB U KETOHOB. XMMHAYECKUE CBOMCTBA
aJbJIETUJIOB M KETOHOB. [I[puMeHeHme U nosydyeHrne KapOOHUIbHBIX

Tema 2.8. o
P —— COEIMHEHUIA.
KCTOHBI IIpakTnyeckue (1a00paTOpHbIE) 3AHATHS
CocTaBiieHr€e MOJIEKYJIIPHBIX U CTPYKTYPHBIX (OpPMYIT
KHCIJIOPOJICOAEPKALMX OpraHU4eCcKuX coequHennii. CocraBieHne
YpaBHEHUH peakuui 1o cxeme. Pelenue 3a1ad v ynpaxxHEeHHUN 110 TEME.
Jlexnun
I'oMonornueckuit psit npeaenbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
Tema 2.9. XUMHUYECKUE CBOICTBA U CIIOCOOBI MOTy4YeHUS] KApOOHOBBIX KUCIIOT.
KapOonoBsie OTtaenpHBIE TpeCTaBUTENN U X 3HaueHue. CroxkHble 3¢upsbl. XKupsbl.
KHMCJIOTBI M UX IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS
IIPOU3BOIHBIE CocTraBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (GOpMYIT
KHCIIOPOJICOAEPKALMX OpraHU4eCKUX coequHeHnil. CocraBieHne
YpaBHEHUH peakiui no cxeme. Pemenue 3a1ad v ynpaxxHeHUH 110 TEME.
Jlexnun
Tema 2.10. [Tonsitue 06 yriaeBonax. Monocaxapusl. Jlncaxapusl. [lomucaxapuasl.
VIIeBosIEI IIpakTH4eckue (naﬁopaToprlf!) 3aHATHA
Xumnueckue U (pu3ndeckre CBOWCTBA INIOKO3bI M KpaxMana. CrocoObl nx
MIOJIy4EHUS.
Jleknuu
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Tema 2.11. AMuHBHI,

Krnaccudukanus u n3omepust aMiHOB. XUMUYECKUE CBOWCTBA aMHHOB.
[IpumeHeHne 1 noJiydeHue aMMHOB. AMUHOKHUCIIOTHI. beku.

IIpakTnyeckue (1a6opaTopHbIE) 3AHATHS

aMUHOKHCIIOTBI,
eIk CocraBieHrne MOJIEKYJSPHBIX M CTPYKTYPHBIX (DOPMYJ a30TCOAEPIKAIIUX )
opraHmyeckux coenuHenuii. CocTaBlieHHE YpaBHEHUN peaKklUii 10 CXEMe.
Pemenue 3aa4d v ynpaxxHeHUI 110 TEME.
Tema 2.12. Jlexknun 1
A3zorconepxkame | HykiienHOBBIE KHCIIOTHI.
rerepounknuueckue | IlpakTuyeckue (JiadbopaTopHbie) 3aHATHS
COEIUHEHUS. CocraBieHrne MOJIEKYJISPHBIX M CTPYKTYPHBIX (DOpMYJ a30TCOAEPIKAIIUX )
Hyxnennosbie opraHuyeckux coeauHeHuil. CocraBiieHUE YpaBHEHUM peakluii o CXeMe.
KHCJIOTbI Pemenuie 3a1a4 1 ynpaxHEHHUI 10 TEMe.
Jlexnun .
Tema 2.13. Bruonornuecku akTUBHEIE COETUHEHUS
Buonoruiecku IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS
AKTHBHBIC COCIMHCHIA | Pejiegpe 3a1a4 M yIPaKHEHHUHN MO TEME. 2,3

Hamnucanne pedepara mo teme.

ﬂflﬂ xapakmepucmuku ypOo6eHs 0C60€HU yll€6H020 mamepuaia UCnoib3yromcs czledylowue 0bo3Havenus:

1. — o3naxkomumenvuwill (Y3Haganue panee u3y4eHHuix 00beKmos, ceoUCms), 2. — penpooyKmueHblll (8bINoIHeHUue 0essmeIbHOCIU NO 00PA3Yy, UHCIPYKYUU UTU OO PYKOBOOCMBOM)

3. — nPoOYyKmMuBHbLI (NAAHUPOBAHUE U CAMOCTNOAMENLHOE GbLINOIHEHUE 0esIMENbHOCIU, peuletie npodIeMHbX 3a0at)
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2.4. Conep:xanue pa3iesioB TUCUUIIMHBI

2.4.1. 3aHATHA JeKIHOHHOI0 THIIA

Ne
pa3s
bi(Sh)

Haumenosanue
pa3ziesIoB U TEM

Coneprxanue pasjena

dopma
TEKYILEro
KOHTPOJIA

2

3

4

1 cemecmp

Bsenenue

HayuHble MeTO/1bI NO3HAHUS BELIECTB U XUMUYECKUX
siBJIeHUN. PoJb 3KCnieprMeHTa 1 TeOpUU B XUMHH. 3HAUYCHUE
XuMuu pu ocBoenuu npodeccuii CITO u cienmanbHoCTeH
CIIO ectecTBeHHO-HaYyYHOTO TTPOdHIIs MPOohecCHOHATHHOTO
o0Opa3oBaHusl.

Pazgen 1. O0mas nu HeopraHuyeckasi XUMHS

Tema 1.1.
XumMus —
HayKa o
BEIleCTBax

CocraB BemiecTBa. XUMHUYECKUE HIEMEHTHI. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKyIIpHOTO
1 HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH ABOTaJpo U €ro
cnenctus. Mi3amepenue BemiectBa. Macca aToMOB U
MOJICKYJI. ATOMHAsI eTuHUIA MacChl. OTHOCUTEIILHBIC
aTOMHas U MoJieKyJsgpHasi Maccbl. KonnyecTBo BemiecTa.
Uucno ABoraapo. MonsipHast Mmacca. 3aKkoH ABOTaJIpo U €ro
ciencTBusl. MossipHbIi 00beM BEUIeCTB B ra3000pa3HOM
COCTOSTHUH. ATperaTHbIE COCTOSIHHSI BeIIecTBa. TBepoe
(kpucTammueckoe 1 aMopdHoe), KUAKOE ¥ ra3000pa3HOE
arperaTHble COCTOSIHHS BenecTBa. CMecH BEIIECTB.
Paznuums Mexay cMecsiMu M XUMUYECKUMU COSAMHEHUSIMU.
MaccoBasi 1 00beMHasl T0JIM KOMIIOHEHTOB CMECH.

Tewma 1.2.
Crpoenue aToma

CoBpeMeHHbIE MPEICTaBICHUS O CTPOCHUHU aTOMa.
KopnyckynsipHO-BOJIHOBOM Ayalii3M YacTUL MUKPOMHUPA.
CocrtaB atromHOrO0 s11pa. HyKIOHBI: MPOTOHBI U HEUTPOHBHI.
N3oTtornbl 1 HYKIUBI. DIEKTPOHHAS] 000JI0YKa aTOMOB.
[TonsiTHE 00 IEKTPOHHON OPOUTAIU U DTIEKTPOHHOM
oOnake. KBaHTOBBIE UncCIa: TTIaBHOE, OPOUTAILHOE
(mobouHOE), MarHUTHOE U cIMHOBOE. Pacnipenenenue
AJIEKTPOHOB I10 SHEPTETUICCKUM YPOBHSIM, TIOTYPOBHSIM U
OpOUTANISIM B COOTBETCTBUU C MPUHIIMIIOM HAMEHbIIIEH
sHepruu, npuHIumnoM [aymu u npaswiom ['yana.
DNeKTpOHHBIE KOH(UTYpAITH aTOMOB XUMHUYECKHIX
3JIEMEHTOB. BaJleHTHBIC BOBMOKHOCTH aTOMOB XUMHUYECKUX
AJIEMEHTOB. DJIEKTPOHHAS KJIACCU(UKAIIMS XUMHUYIECKUX
9JIEMEHTOB: S-, p-, d-, f-2JIeMeHTHI.

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

[lepuoanueckas cuctema u ctpoenue aroma. Gusnyeckuii
CMBICIT TTIOPSIZIKOBOTO HOMEPA JIEMEHTOB, HOMEPOB TPYIIIIBI
u niepuoa. [lepuonnueckoe n3MeHEHUE CBONCTB
3JIEMEHTOB: paJinyca aToMa; YHEPruu NOHU3AIINN;
3JEKTPOOTpULATENBHOCTH. [IpUUMHBI H3MEHEHUs
METAJITINYECKUX UM HEMETAJIINYECKUX CBOMCTB DJIEMEHTOB B
rpynnax u nepuosiax, B TOM YUCie OONBIINX U
cBepxOonpmnx. 3Hauenue [leproanueckoro 3akoHa u
[Tepuoanueckoit cucreMbl XUMUYECKHUX 31eMeHTOB JI. U.
MeHeneeBa s pa3BUTHS HAYKUA U TOHUMaHUS
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XUMHUYECKON KapTUHBI MUPA.

Tema 1.4.
Crpoenue
BEILIECTBA

[ToHsiTHE O XUMUYECKOU CBA3U. THUIIBI XUMUYECKUX CBS3CH:
KOBAJICHTHAsl, HOHHAsA, METaJUINYECKasi U BOJOPOJIHAS.
KoBanentHas xumuueckas cBs3b. J[Ba MexaHu3Ma
o0pa3oBaHMs 3TOH CBsI3U: OOMEHHBIN U JJOHOPHO-
akuenTtopHslii. KoBaneHTHas noJsipHas U HENOJIspHAas
cBs3u. MonHas xumu4deckas cBa3b. Kpaitnuii ciyvait
KOBAJICHTHOH MOJISIPHOH CBsI3U. MeXaHu3M 00pa3oBaHHUs
HMOHHOM CBs3U. IOHHBIE KPUCTAININYECKHUE PELIETKU U
CBOICTBA BEILIECTB C TAKUMH KpUCTajuiaMu. MeTtajuinueckas
XuMHueckas cBs3b. OcoObIl THI XUMUYECKOW CBA3H,
CYILIECTBYIOIINM B MeTaJlIaX U ciuiaBax. CBoicTBa
METaJUIMYECKON CcBsi3U. BotopoaHas xumudeckas CBsI3b.
Mexanu3m 00pa3zoBaHHs Takoil cBs3U. Ee knaccupukanus:
MEKMOJIEKYJISIPHAS. U BHYTPUMOJIEKYJIIpHAs BOJOPOIHBIE
cBs13u. Du3nuecKre CBOMCTBA BEMIECTB C BOJAOPOAHOM
cBs3bi0. KommekcooOpazoBanue. [ToHsITHE 0 KOMITJIEKCHBIX
coenuHeHusX. KoopanHalmoHHOE 4KCIIo
KOMIUICKCOOOpa3zoBares. BHyTpeHHSsI 1 BHEITHSS cdepa
KoMIuIeKcoB. HOMeHKnaTypa KOMIUIEKCHBIX COEUHEHU.
WX 3HayeHue.

vV, T

Tema 1.5.
JucnepcHbie
CHUCTEMBI

Krnaccugukanys qucnepcHbiX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSIHUSI IUCIIEPCUOHHON Cpeibl U
JCTIEPCHOM (ha3pl, a TAKKE 1O pa3Mepy MX YaCTHII.
I'pyOoaucniepcHbie M TOHKOAUCIIEPCHBIE CUCTEMBI. D DeKT
Tungans. Koarynsmus B KOJUIOUIHBIX pacTBOpax. 3HAUCHUE
JUCIIEPCHBIX CUCTEM B KUBOM U HEXKUBOU IPUPOJE U
MIPAKTHYECKON JKU3HH YEIOBEKA.

P,V, T

Tema 1.6.
XUMHYECKHUE
peakiumn

Knaccuukanus XuMH4ecKux peakiuii B OpraHuueckon u
HEOpraHn4ecKo xumuu. [IoHATHE 0 XUMUYECKOW PEAKIUU.
Peakuuu, naymue 6e3 n3MEHEHHsI KAaYeCTBEHHOTO COCTaBa
BEILIECTB U C U3MEHEHUEM COCTaBa. BEposITHOCTH
IIPOTEKAHNS XUMUYECKUX peaklnii. BHyTpeHH:s Heprus,
sHTaNbNUA. TemnoBoil 3 (HEeKT XUMUUECKUX PEAKIIHII.
Tepmoxumuueckue ypaBHeHus. CTaHnapTHAsI SHTAJIBIINS
peakmuii u oopazoBanus Bemect. 3akoH I'. U. ['ecca u ero
ciencTBus. JHTponusa. CKOPOCTb XUMUYECKUX PEAKIIHIA.
[TonsiTue o ckopoctu peakiuit. CKOpoCcTh TOMO- U
reTepOreHHON peakuuu. JHeprus akTuBauu. PakTopsl,
BIIMAIOIINE HA CKOPOCTh XMMHYECKOUN pEaKIUH.

v, T

Tema 1.7.
PactBops1

[Tonstue o pacrBopax. U3UKO-XUMUYECKAS TPUPOIA
pacTBOPEHUS U pacTBOPOB. B3anmoaeicTBre pacTBOpUTENS
U PaCTBOPEHHOIO BelllecTBa. PacTBOpUMOCTB BEILIECTB.
CrniocoObI BBIpayKE€HUS! KOHIIEHTPAIlMK pacTBOpoB. Teopus
3JIEKTPOJIUTAYECKON AUCCOManuu. Mexanusm
JIMCCOLMAIMU BEIIECTB C PA3IMYHBIMU TUIIAMH XUMHUYECKHUX
cBsA3ei. OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUYECKON
nuccoruanuu. CTerneHpb 3IeKTPOIUTHYECKON JUCCOIMAIIIT
U pakTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPEIHHE
3JEKTPOaUTHI. Jlncconumanus Boabl. BogopoaHbii

v, T
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nokasareib. Cpesa BOJHBIX paCTBOPOB AJIEKTPOJIUTOB.
I'uaponus kak oOMeHHbIH Tporiecc. HeoOpatumplii
TUIPOJIN3 OPraHUYECKUX U HEOPTaHUYECKUX COEIMHEHUH U
€ro 3HaYeHHE B IPAKTUYECKOM NeATEIbHOCTH YelIOBEKa.
OO6parumslii ruaponn3 conei. CTyneH4aThid THIPOIIUS.
[IpakTHyeckoe NpUMEHEHUE

8 Tema 1.8. [TonsiTHE 00 OKUCIUTENBHO-BOCCTAHOBUTENbHBIX peakuusax. | Y, T
OxucnurensHo- | OkucauTenu U BocctaHOBUTENN. OKUCIUTEIBHO-
BOCCTAHOBUTEINIb | BOCCTAHOBUTEINIbHAS J1BOMCTBeHHOCTh. Kitaccuduxkanus
HbIE PEaKLUU. OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUi. XUMUYECKUE
DNEKTPOXUMHYE | HCTOUHUKU TOKA. DJIEKTPOIHbIE MOTEHIMANBL. Py
CKHE MPOLECChl | CTAaHAAPTHBIX NIEKTPOAHBIX OTECHIIMAJIOB
(27IEKTPOXMMHUYECKUN P HAIIPSHKEHUH METAIIIIOB).
["anpBaHMYECKHUE IEMEHTHI M IPUHLUIIBI UX PAOOTHI.
CocraBiieHre TaJIbBaHUYECKUX FIEMEHTOB. DJIEKTPOJIN3
pacIjiaBoB ¥ BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. [Iporeccsl,
IIPOUCXO/ISIINE HA KaTO/Ie U aHOJE. Y PaBHEHMUSI
JIEKTPOXMMUYECKHX MpoleccoB. [IpakTuueckoe
[IPUMEHEHHE AIEKTPOJIN3A.
9 Tema 1.9. Krnaccudukanus nHeoprannueckux Bemects. [IpocTeie u vV, T
Knaccuduxanus | CTOKHbIE BeectBa. OKCHIbI, THAPOKCHIBI, COMH (MX
BEIIIECTB. KJaccuuKanus, XuMUIecKkue U (pu3ndeckue CBOUCTBA U
TpocTsie OCHOBHBIE CIIOCOOBI osryuenusi). Merasuisl. [lonoxenue
METAJUIOB B IEPUOANYECKON CHCTEME U OCOOEHHOCTH

BCTICCTRA. cTpoeHus ux atoMoB. O0mme pu3nIecKkne 1 XUMHYECKHIE
cBoMcTBa MeTaylsIoB. [IpoMblIieHHbIE U J1abOpaTOpHbIE
crocoObI momy4yeHus: MmetayuioB. Hemeramnel. [lonoxxenue
HEMETAJJIOB B IEPUOINYECKON cUCTEME U OCOOCHHOCTH
CTpoeHHs uX aToMOB. OO1IMe PU3NUECKHe U XUMHUYECKHE
CBOMCTBa HeMeTa/UI0B. [IpoMbllIeHHbIE U Ta00paTOPHBIE
CHOCo0bI OJTYyYEHHUS] HEMETAJLIOB.

10 | Tema 1.10. Bognoponusie coennHenuss HemeTamuioB. OKcuasl u v, T
OcHoBHbIE aHTUJPUIbI KApOOHOBBIX KUCIOT. KHCI0THI OpraHnnyeckue u
KJIACCBI Heopranndeckue. Knaccudukanus opraHu4eckux u
HEOpPraHWYECKH | HEOpraHM4ecKux KuciaotT. O0iue cBoicTBa KUCIIOT.

X H OcHoOBaHMsI OpraHUYECKHE U HEOPTAHUUYECKUE.

OpPraHUYECKUX AM@oTepHbIe OpraHu4ecKiue 1 HeOpraHuuecKue

COEIMHEHUN coeauHeHus1. OCOOEHHOCTH CBOMCTB COJIel OPraHUYeCcKuX U
HEOPraHUYECKUX KUCIOT. [ eHeThueckas CBA3b MEXIY
KJIACCAMM OPraHUYeCKHX U HEOPTaHUYECKUX COETMHEHUM.

11 | Tema 1.11. s-OnemeHThl. Bogopos. J[BoCTBEHHOE MOJI0KEHUE vV, T
Xumus BOZOPOJia B IEPUONYECKOM cucTeMe. M30Tonsl Bogopoa.
3JIEMEHTOB Posie Bomopoaa B xuBOM U HEXXMBOM mipupoae. Boga. Ponib

BOJIbI KaK Cpelo00pa3yrolero BemecTBa KIEeTKH. DIEMEHTHI
L, I A-rpynn. O61mmas xapakTepucTHKa IEeT0YHbIX
MeTasuioB. [lonyuenue, puzndeckue 1 XUMHUYECKHE
CBOMCTBA LIEJIOYHBIX METAJIJIOB. P-DJIEMEHTBHI.
XapakTepucTUKa aTlOMUHUSA, YIIIEpoaa, KpEMHUS,
rajloreHoB, XxanbkoreHoB. [lonydyenue, ux pusnueckue u
XUMHYeCKHe cBoWcTBa. DnemMeHTsl [V , V A-rpynmn. O0mas
XapaKTePUCTHKA 3JIEMEHTOB 3TUX IPYII HAa 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
XUMUYECKUE TeXHOJIOTHH. ChIpbe ISl XUMHYECKOU
MPOMBIIIUIEHHOCTH. BoJ1a B XMMUYECKOM MPOMBIIIIIEHHOCTH.
DHeprus 1Jisi XMMUUYECKOTro Mpou3BojicTBa. Hayunble
MPUHIUIIBI XUMUYECKOT0 TPOU3BO/ICTBA. 3alllnTa
OKpY>KaloIlel Cpelibl MU OXpaHa TpyJa IMIPU XUMHYECKOM
npousBoAcTBe. OCHOBHBIE CTAIUA XUMHUYECKOTO
MPOU3BOACTBA. XUMHUS B CEJILCKOM XO35MCTBE. X UMHU3ALMS
CEJICKOTO X0351CTBA U €€ HaIlpaBJIeHUs. YI00peHHS U X
Kinaccudukanys. XUMUYECKHE CPEICTBA 3alIUThl PACTCHUH.
OTpunaTesnbHbI€ MOCIEICTBUS TPUMEHEHUS

MEeCTULIHIOB U O0pb0a ¢ HUMU. XUMHU3AIHSA
JKMBOTHOBOICTBA. XHMHS U IIOBCCIHEBHAS KM3Hb YEIO0BEKA.
JomaniHss anteka. Morolue U YUCTAIUEe CPeCTBA.
CpenctBa 60ps0ObBI ¢ OBITOBEIME HaceKoMbIMH. CpeacTBa
JIMYHOM THTHEHBI K KOCMETUKH. XUMHS U ITHIIIA.
MapkupOBKH YITaKOBOK MUIIEBBIX U TUTHEHHYECKUX
MPOAYKTOB U YMEHHUE UX YUTATh. DKOJIOTUS KUIIUILIA.
XuMUs 1 TCHETHKA YCJIOBCKA.

P,V,T

2 cemecmp

Paznen 2. Oprannydeckast XumMus

13

Tema 2.1
[Ipenmer
OpraHU4eCKOn
xumun. Teopus
CTPOCHUSA
OpraHNUYeCKHUX
COCAMHEHUI

[TonsaTne 06 opraHUYECKOM BELIECTBE U OPraHUUECKOM
xumun. Kpatkuii 04epKk UCTOPUH Pa3BUTHUS OPraHUYECKON
XUMHUH. OCHOBHBIE NIOJIOKEHUS TEOPUU CTpOeHU A. M.
Bbytneposa. XumMuueckoe CTpPOCHUE U CBOMCTBA
opranundeckux Beuiects. [lonstre 00 nzomepun. CriocoOsl
O0TOOpaXEHUs CTPOEHUS MOJIEKYJIbI (POPMYJIIbI, MOJIENH).
Knaccugukanus opraHMuecKux BeeCcTB B 3aBUCMOCTH OT
cTpoeHus yriiepoanou nenu. [lonstue GpyHKIIMOHATBHOM
rpynnsl. [loHATHE O THIIAX ¥ MEXaHU3MaX PEAKIHil B
OPraHNu4eCKOr XMMHH.
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Tema 2.2
[Ipenenbubie
YTJI€BOIOPOIbI

[Tonstre 06 yraeBomopoaax. OCOOEHHOCTH CTPOCHUS
IpeaACIIbHBIX YTJIICBOJOPOI0B. AJIKaHBI KaK npeacTaBUTCIN
MpeeabHBIX YTIEeBOJA0POIOB. XUMUYECKHE CBONCTBA
aJIKaHoB. Peaknuu: raJloreHUpOBaHKUE, HUTPOBAHUE,
JETUPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCICHHUS
AJIKAHOB. erKI/IHF AJIKaHOB, pa3JIMYHBIC BUAbBI KPCKUHTIA,
MIPUMEHEHHE B TPOMBIIIIICHHOCTH. [Iuponu3 u KoHBepcus
MeTaHa, M30MepH3aIus arkaHoB. O0JacTH MPUMEHEHHS
ankaHoB. [IpoMbIieHHbIE CTIOCOOBI MOTYYSHHSI aTKAHOB:
MOJIYUYCHHEC U3 ITPUPOJHBIX HCTOYHHUKOB, KPEKHUHT
napaduHOB, MOTy4YeHUE CHHTETUYECKOTO OEH3MHA,
razuuKanus yris, THAPUPOBaHKE alKkaHoB. JlabopaTopHbie
crocoObI MOTy4YeHHS allkaHOB: CUHTe3 Bropiia, nekap-
OOKCHIIMPOBaHUE, THIIPOJIN3 KapOuIa aTFOMHHUS.
I'oMonoruueckuit psii 1 HOMEHKIIATypa [MUKIOATKAHOB, 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 Gpopmyna aaKeHOB.
N3omepust 3STUIIEHOBBIX YTIIEBOAOPOAOB: MEXKKIIaCCOBas,
YIJIEPOJIHOIO CKENETa, OJ0KEHUS KPAaTHOU CBS3H.
Oco0eHHOCTH HOMEHKJIATYPhl STUJICHOBBIX YIJIEBOIOPO/IOB.
DuU3NYECKUE CBOKWCTBA AJTKEHOB. XMMHYECKHE CBOMCTBA
AJIKEHOB. Peakiuu raloreHupoBaHus,
TUIPOraJlor€HUPOBaHMsL, THApaTalliy, THIPUPOBAHUS.
[TpaBuno MapkoBHukoBa u 3aiinieBa. JlabopaTopHbie
crnocoObl oy4eHus ankeHoB. [Tonarue u knaccupukanus
JMEHOBBIX YTJIEBOJOPOAOB I10 B3aUMHOMY PaCIOJI0KEHUIO
KpaTHBIX CBs3€H B MoJieKyse. HoMeHknaTypa JUEeHOBBIX
YIJI€BOAOPOAOB. XUMUYECKUE CBOMCTBA KA UEHOB.
[Honumepusanus aueHoB. CriocoObl NOMyYEHUS TUEHOBBIX
yraeBoiopoaoB: padotsl C. B. JleGeneBa, neruapupoBanue
QJIKaHOB.
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Tema 2.4.
AlleTHIIEHOBEIE
YII€BOJOPOABI

I'oMonoruueckuit psa u obmas Gopmyna aJTKuHOB.
Homenkiatypa aueTiiieHOBBIX yIJIeBOIOPOAOB. M3omepus
MEKKJIaCCOBasl, YIJIEPOIHOIO CKEJIETA, MTOJIOKEHUSI KPaTHOM
CBSI3U. XMMHUYECKUE CBOMCTBA U MPUMEHEHNE AJIKUHOB.
Peakuusa Kyueposa. [IpaBuiio MapkoBHUKOBa
MIPUMEHUTEBHO K aneTuiaeHaMm. [loaBuxHOCTh aTomMa
BOZIOpOJa (KHCIOTHBIE CBOWCTBA aNKUHOB). OKUCIICHHE
ankuHoB. Peakuus 3enunckoro. [lpumenenue
AlETUJICHOBBIX yrieBoa0poaoB. [lonnBuHuanerar.
[Tonyuyenue ankuHoB. [lonydyenune aueTuiieHa MUPOIU30M
MeTaHa U KapOMJIHBIM METOIOM.
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Tema 2.5.
Apomarndeckue
YII€BOAOPOABI

benson xak npencraButens apeHoB. PazButue
MpeJCTaBICHUN 0 cTpoeHnu O6en3ona. CoBpeMeHHbIE
MIpe/ICTaBICHUs 00 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoenuu Oenzona. ['omonoru 6eH3oma, UX HOMEHKJIATypa,
obmas popmyna. PuznuecKkue CBOMCTBA apeHOB.
XuMuueckue cBoicTBa apeHoB. [IpuMepsl peakiuit
ANEKTPOPUIBHOTIO 3aMEIICHUS: TaJIOr€HUPOBaHMS,
AKUIIMPOBAHUS, HUTPOBAHUS, CyabpupoBaHus. Peakuyn
TUIPUPOBAHUS U MPUCOEIMHEHUS XJI0pa K OEH30y.
OCOoOEHHOCTH XUMUYECKUX CBOMCTB rOMOJIOrOB OEH301a.
[IpupoaHbIe HCTOYHUKHN apOMATUYECKUX YTIIEBOJI0-
pozloB. ApomaTH3alys aJKaHOB U [IUKJIOAIKaHOB.
AJxunrpoBaHue OeH301a.
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Tema 2.6.
[IpupoaHbie
HCTOYHUKH
YTJIEBOJIOPOJOB

Haxoxxaenue B npupoje, cocTaB U GU3NUYECKUe CBONCTBA
Hedtu. [Ipomeinennas nepepadoTka HePTH.
Pextugukarus HehTH, OCHOBHBIE (DpaKLIUU €€ pa3/IeIeHus,
WX HcIonb30oBaHKue. Bropuynas nepepaboTka
HedTenpoaykToB. KauecTBO aBTOMOOHIIBHOTO TOIUIMBA.
OxranoBoe uucino. [Ipupoansiit 1 monyTHbIN HePTAHON
ra3pl. CpaBHEHHUE COCTaBa IPUPOIHOTO U MOMYTHOTO ra3os,
UX MPAKTUYECKOE HUCIOJIb30BaHUEe. KaMeHHBIH yrob.
OcHOBHBIE HaNPaBJIEHMSI UCIIOJIB30BAHMSI KAMEHHOI'O YIJISL.
KokcoBanue kaMeHHOTO yIJIsl, BA)KHEUIINE TPOLYKTHI 3TOTO
nporecca. DKOJOTHUECKUE aCEKThl JOObIUH, TepepaboTKH
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" UCIIOJIb30BAaHUA TOPHOYNX UCKOIIACMBIX.

19

Tema 2.7.
I'uapoKCHITbHBIE
COCONHCHUA

Knaccu¢ukanust cnupToB 10 THITY YIIIEBOAOPOIHOTO
paznukaia, YuciIy TMAPOKCUIIBHBIX IPYII U TUITY aTOMa
yriepoJa, CBA3aHHOTO C THAPOKCUIILHOM IPYIIION.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
TUIPOKCWIIBHOM rpynnsl. BnusiHue cTpoeHus CiupToB Ha UX
¢usnyeckue cBoicTBa. ['oMoIoruueckuil psa nmpeaenabHbIx
OJIHOAaTOMHBIX CIUPTOB. MI30MepHs 1 HOMEHKIAaTypa
AJIKaHOJIOB, UX 00mast GpopMyina. XuMUUECKUE CBOMCTBA
aJIKaHOJIOB. PeakiimonHasi ciocoOHOCTD MPEeTbHBIX
OJTHOATOMHBIX CIIUPTOB. Peakuinu, noaTBepkaatoye
KHMCJIOTHBIE CBOMCTBA CIUPTOB. Peakuuu 3amerenus
T'MJIPOKCUIIBHOM Ipymiibl. MexMomeKysipHas Aeruaparanus
CIHMPTOB, YCIOBUS 00pa3oBaHUs MPOCTHIX 3PupoB. CriocoObl
MOJTyYeHUs COUPTOB. ' MApOIN3 rajgoreHaiKaHoB.
['unparanust ankeHoB, YCIOBUS €€ MPOBEACHHUS.
BoccranoBnenune kapOOHUIBHBIX COCTUHEHUH.
MHoroaromHsle ciupThl. MI30Mepus 1 HOMEHKIaTypa
IpeJCTaBUTENEN IBYX- U TPEXATOMHBIX CIIUPTOB.
Oco0eHHOCTH XMMHUYECKHUX CBOMCTB MHOTOATOMHBIX
CIIMPTOB, UX KaUeCTBEHHOE OOHapyxeHue. OTaenbHble
[IPEICTaBUTENN: STUICHIJINKOJIb, [TIULIEPHH, CIIOCOOBI UX
MOJTy4YEeHHUs, IPAKTUYECKoe puMeHeHue. DeHoul.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE (heHOoIa.
B3auMHoe BiaMsiHME apOMaTHYECKOr0 KOJIbLAa U
THJIPOKCHIIBHOM TPYIITBL. XMMHYECKHE CBOMCTBA (eHOIIa
Kak ()yHKIIMSI €r0 XUMUYECKOIro cTpoeHusi. bpomupoBanue
(eHona (KauecTBEHHAs PeaKkliusi), HUTpOBaHUE (MMMKPUHOBAs
KHCJIOTa, €€ CBOMCTBA U MpuMeHeHue). O0pa3oBaHue
OKpaIIeHHbIX KOMILIEKCOB ¢ noHoM Fe*”. Tpumenenue
tdenona. [lonyuenue heHoIa B IPOMBITINICHHOCTH.
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Tema 2.8.
Anpaeruns! u
KETOHBI

I'omonornueckue psiapl anbIeruaoB U KeTOHOB. [loHsATHE O
KapOOHMJIBHBIX COETUHEHUSAX. DJIEKTPOHHOE CTPOCHUE
KapOOHUIIbHOMU Tpymnbl. MI3oMepus 1 HOMEHKIaTypa
albJAECTUI0B U KETOHOB. DU3nyecKue CBOWCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOICTBA
albAECTUI0B U KETOHOB. Peakliuy OKMCIIEHHs allbErUI0B,
Ka4yeCTBEHHBIEC PEAaKIMK HA aJIbJCTUIAHYIO rpynmy. Peakiuun
MOJIMKOH/ICHCALIMH: 00pa3oBaHue
dbenonodopmanpaeruiubix cMoi. [lpumenenue u
nojryyeHrne KapOOHMIIBHBIX coeanHenuil. [Ipumenenue
aJbJIETUI0B U KETOHOB B OBITY U MPOMBIIUIEHHOCTH.
AnbIieruzipl ¥ KETOHBI B IpHpo/ie (3¢upHbIe Maca,
¢bepomonsl). [TonyueHne kapOOHUIIBHBIX COETUHEHUI
OKHCJIEHUEM CIIUPTOB, TUAPATALNEN ATKUHOB, OKHCICHUEM
YIII€BOJOPOIOB.
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Tema 2.9.
KapOonoBsie
KHCJIOTBI U HX
IPOU3BOJIHBIE

[TonsTHE 0 KapOOHOBBIX KUCIIOTAX M MX KJIAacCU(DHUKAIHS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHUIIbHOM TpynIbl. [ OMOIOTHYECKHA PsIJT TPEIETBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKJIATYpa U
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n3zomepusi. XUMHYECKHE CBOMCTBA KapOOHOBBIX KUCIIOT.
O6pa3zoBanne GYHKIIMOHATBHBIX MPOU3BOIHBIX KapOOHOBBIX
KkucaoT. Peakunu srepudukanun. AHTUIPUIBI KApOOHOBBIX
KHCJIOT, UX ITOJydyeHHe U npuMeHeHue. Croco0bl MoTy4eHus
KapOOHOBBIX KUCIIOT. OOIIHe CIOCOOBI MOTYYCHUS:
OKHCJICHHE AJIKAHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB,
aNpJeTuI0B. Baxkueimue npencraButenn KapOOHOBBIX
KHCJIOT, X Onosnoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CIOKHBIX 3()UPOB, MEKKIACCOBASI HU30MEPUS
¢ kKapOoHOBBIMH KHci0TaMH. CIIocoObI MOJTyYeHHsI CII0XKHBIX
3¢upoB. JlaBcaH Kak MpeCTaBUTENIb CHHTETHIECKUX
BOJIOKOH. XMMHUYECKHE CBOWCTBA U IPUMEHEHHE CIIOKHBIX
3¢upoB. Kupsl Kak cIoxHbIE 3QUPHI TIUIEPHHA.
KapOoHOBBIE KUCIIOTBI, BXOAALIME B COCTAB KUPOB.
XHUMHUYECKUE CBOWCTBA KUPOB: THAPOJIU3, OMBUIEHUE,
rusipupoBanue. buosnorudeckas posb )KUPOB, UX
HCII0JIb30BAaHUE B OBITY U IPOMBILLIEHHOCTH. Con
KapOOHOBBIX KUCIOT. MbUIa, CyLITHOCTh MOIOIIIETO JCHCTBUS.
OTHoIIEHUE MbLIA K 5KeCTKOM Bojie. CUHTETHUECKUE
Mmoroiue cpeacrsa — CMC (merepreHTsl), ux
IIPEUMYIIECTBA U HEJOCTATKHU.
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Tema 2.10.
VYrieBoabl

[Tonstue 06 yrineBonax. Knaccudukanus yriaeBonoB. MoHo-
, M- U MOJIMcaxapu/ibl. buogorndeckas posiab yrieBo10B, UX
3HAYCHHME B )KM3HU YeJIOBEKa M 00I1ecTBa. MOHOCaxapuIbl.
['moko3a, cTpoeHue ee MOJICKYIIbl U (PU3NUYECKUE CBOKCTBA.
Tayromepusi. XuMHU4yeCKre CBOMCTBA ITIIOKO3bI: PEaKIUU 110
abJACTUIHOM TpymIe («cepeOpsHOTO 3epKaliay, OKUCICHUE
a30THOM KUCJIOTOM, THAPUpOBaHue). Peakinu riioKo3sl Kak
MHOT0aTOMHOI'O CIUPTA: B3aUMOJICUCTBUE TITFOKO3bI C
ruapokcuaom meau (I1). Paznuunsie Tunel 6poskeHust
(cupToBOE, MOJIOYHOKHUCIIOE). [ TI0K03a B TIpUpPO/IE.
buonoruueckas ponb 1 NpUMEHEHHE TITI0K03bl. PpyKTO3a
Kak u30Mep TIII0K03bl. CpaBHEHHE CTPOCHUSI MOJIEKYJIBI U
XUMHUYECKHUX CBOMCTB IIIOKO3bI U GPYKTO3bl. DpyKTO32a B
MIPUPOJIE U ee Ouonornyeckas posb. Jlucaxapusl.
Crpoenue aucaxapugoB. CTpOCHHE U XUMUYECKHUE CBOWCTBA
caxapo3bl. JIakTo3a U ManbTO3a KaKk H30MEPHI Caxapo3bl.
[Tonucaxapuasl. OO1IEE CTPOEHUE TTOJIUCAXAPUIOB.
Crpoenue Moiekyibl kpaxmana. @u3nueckue cBocTBa
KpaxMaja, ero HaX0XJeHUE B IPUPOJIE U OUOTOTHYeCcKast
ponb. I'mukoreH. XuMHYECKHE CBOMCTBA KpaxMmala.
CpaBHEHHE CBOMCTB KpaxMaja U HEJIJTI0JIO3bI.

v, T
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Tema 2.11.
AMUHBI,
AMHHOKUCJIOTEHI,
Oenku

Knaccudukanus u uzomepus amuHoB. ['oMonoruueckue
PSIBI TIpeNIeNbHBIX anupaTHYeCKHX 1 apOMaTHYECKUX
aMUHOB, U30MEpUs U HOMEHKJIATypa. XUMUYECKHE CBOWCTBA
amMuHOB. [IprMeHenue u nonydeHue aMuHoB. [lonsTre 00
aMUHOKHCIIOTaX, UX KJIacCU(PHUKAIUsI U CTPOCHHUE.
JIBOMCTBEHHOCTDb KMCIIOTHO-OCHOBHBIX CBOWCTB
AMUHOKHCIIOT U €€ MPUYMHBL. Peaknum KoHaeHcanuu.
Ilentuanas cBsi3p. CHHTETHUECKHE BOJIOKHA.
Knaccudukanus Bonokon. [lonydenne aMuHOKUCIIOT, UX
pUMeHeHue u buonoruueckas Gynkuus. benku. benku xak

v, T
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pUPOJHBIE TouMepsl. [lepBudHas, BTOpHYHasl, TPETUUHAS
Y YETBEPTUYHAS CTPYKTYPHI OEIKOB. XUMHUYECKHE
CBOICTBa O€JIKOB: TOPEHNUE, ACHATYpALHs, TUAPOIN3,
Ka4eCTBEHHBIC (I[BETHBIC) peakiun. buonornyeckue
(GyHKIMK OEIKOB, X 3HAUCHHE.

24 | Tema 2.12. vV, T
Hyxnennosblie kucnotsl. HykienHOBBIE KMCIIOThI KaK
A3oTcoaeprkaiil
e MpUPOJHbIE noauMepsl. HykneoTnasl, uX cTpoeHue,
npumepbl. AT® u A/I®, ux B3aumMornpeBpalleHue 1 poiib
reTepOLUKINYEC
e storo npouecca B npupozae. [loustue [JHK n PHK.
Crpoenue JIHK, ee nepBuuHas 1 BTopuyHasi CTPYKTypa.
COEIMHEHUSI.
Pemnmukanus JTHK.
Hykneunnosbie
KHMCJIOThI
25 | Tema 2.13. [TonsTre o pepmMeHTax Kak 0 OMOJTOTHUECKHUX P,V, T
buonornveckn | katanmzatopax 6eiaxoBoil nmpupossl. Kimaccudukarms
AKTUBHBIC (dbepmenToB. 3HadyeHne pepMeHTOB B OMOJIOTUU U
COEIUHEHUS IIPUMEHEHUE B IPOMBIIITIEHHOCTH. [IoHsATHE O BUTAMUHAX.

Nx knaccudukanus u o6oznadenue. [lonsitue o ropmonax
KaK OMOJIOTMYECKH aKTHBHBIX BEIIECTBAX, BBHITTOIHSIOIINX
SHAOKPUHHYIO PETYIISIIHIO )KU3HEIeATETbHOCTH
opranu3MoB. Knaccugukaius ropMOHOB: CTEPOUIBL,
MIPOU3BOJIHBIE AMUHOKHUCIIOT, MOJUIIETITUAHBIC U OCITKOBBIE
ropMoHbl. OTIeNnbHBIC PEACTABUTEIH: SCTPATHO,
TECTOCTEPOH, HHCYNIHH, aapeHanuH. [lonstue o nekapcTBax
KaK XMMHOTEpaneBTHYECKHX NpenapaTax. [ pymiisr
JIEKapCTB: Cylb(paMuabl (CTPENTOU), aHTUOMOTUKHI
(MEeHULIMIUIMH), aHTUIIUPETUKY (aCIIUPHH), aHAJIbIE€TUKHU
(aHanbruH). MexaHusMm JelCTBUS HEKOTOPBIX
JIEKapCTBEHHBIX MPENapaToB, CTPOCHUE MOJIEKYII,
MIPOrHO3UPOBAHME CBOMCTB HAa OCHOBE aHAIN3a
XUMHAYECKOTO CTPOCHUS. AHTHOMOTHKH, X KITACCUPUKAIIHS
110 CTPOCHHUIO, TUIY U CIEKTPY ACHCTBUSI.

[Ipumeuanue: T — TectupoBanue, P — Hanucanue pedepara, ¥ — ycrablii onpoc, KP — koHTposibHas
pabota

2.4.2./2.4.3. IIpakTnyeckue 3aHATHS/ CEMHHAPBI

No dopma
pa3 | HaumenoBanue TEKYLIETro
Conepxanue pasaena
JIeNT | pa3zienioB U TEM KOHTPOJIS
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 BEIIECTB. BelecTBa MOJIEKYISIPHOTO
HayKa o Y HEMOJIEKYJISIPHOT'O CTPOCHHMSI. 3aKOH ABOTaJpo U €ro
BEIIleCTBax cneactBus. Mizmepenue Bemectsa. Macca aToMOB U

MOJIEKYJ. ATOMHasl eIuHuIA Macchl. OTHOCUTEIbHBIE
aTOMHasl ¥ MOJIeKyJIsipHas Maccel. KommuecTBo BeliecTsa.
UYucno ABorazapo. 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.
Paznuuns Mmexay cMecsiMU U XUMUYECKUMH COSTUHEHUSIMH.
MaccoBas 1 00beMHasT JOJIU KOMIIOHEHTOB CMECH.

Tema 1.2. CoBpeMeHHbIE NPEACTABIEHUS O CTPOEHUH aToMa. I1P
Crpoenne atoMa | KopnyckynsipHO-BOJIHOBOM AyalM3M YacTUL MUKPOMUDA.
CocraB aroMHOrO0 s71pa. HyK10HBI: IPOTOHBI ¥ HEUTPOHBHI.
N30TOnBl M HYKIKUBL. DJIEKTPOHHAsI 000JI0UKa aTOMOB.
[TonsaTue 06 MeKTPOHHON OPOUTAIIN U FITEKTPOHHOM
obnake. KBaHTOBBIE 4McCIa: INIaBHOE, OPOUTAIBHOE
(moGouHOE), MAarHUTHOE U CIIMHOBOE. Pacnipenenenue
JJIEKTPOHOB I10 SHEPT€TUYECKUM YPOBHSAM, IOLYPOBHAM U
OopOUTANISAM B COOTBETCTBUH C MIPUHIIMIIOM HAaUMEHbIIEH
sHepruy, npuHuunoM Ilaynu u npasunom I'ynna.
DNEeKTPOHHBIE KOH(PHUTYPAIIUY aTOMOB XHMUYECKHX
2JIEMEHTOB. BajleHTHBIE BO3MOKHOCTH aTOMOB XUMUYECKUX
AJIEMEHTOB. DIIEKTPOHHAS KIIacCU(DUKALNS XUMHUIECKUX
2JIEMEHTOB: S-, p-, d-, f-2J1IeMEHTHI.
Temal.3. [lepuoanueckas cucrema u crpoenue aroma. Gusnueckuii 1P
Ileproguueckuil | CMBICI IOPSAKOBOTO HOMEPA HIEMEHTOB, HOMEPOB I'PYIIIIbI
3aKOH U u nepuoaa. [lepuoanueckoe u3mMeHeHNE CBONCTB
Ilepuoguueckas | 2JEMEHTOB: pajuyca aTomMa; SHEPTUU HOHU3ALNH;
cucTema ANEKTPOOTpULIATENbHOCTU. [[pUunHbI N3MEHEHUs
XUMHYECKHUX METANINYECKUX U HEMETAJUIMYECKUX CBOWCTB JIEMEHTOB B
31eMeHTOB /I. rpynnax u nepuosiax, B TOM 4ucie OOJIbIINX U
U. MenneneeBa | cepxOonbimx. 3HaueHue [lepuoauueckoro 3akoHa u
[Tepuoanueckoit cuctemMbl XUMHUYECKHUX 3eMeHTOB Jl. U.
Menpeneesa s pa3BUTHS HAYKH U TOHUMAHHUS
XUMHUYECKON KapTHHbBI MUPA.
Tema 1.4. IloHsaTHE 0 XUMHUYECKOM CBA3H. THUIIBI XUMHYECKUX CBSI3EH: I1P, KP
CrpoeHnue KOBaJICHTHAsI, NOHHAsI, METAJJIMYECKAsi U BOJAOPOIHAS.
BELIECTBA KoBanenTHas xumudeckast cBs3b. J[Ba MexaHu3ma

o0Opa3oBaHMs 3TOH CBsI3U: OOMEHHBIN U JJOHOPHO-
akuenTopHeld. KoBaseHTHas noJisipHas U HEMoJIsIpHast
cBa3u. MonHas xumuueckas cBa3b. KpaliHnii ciydain
KOBAJICHTHOM MOJISIPHOH CBsI3U. MexaHu3M o0pa3oBaHMs
MOHHOM CBs3U. MIOHHBIE KPUCTAIUINYECKHUE PELIETKH U
CBOMCTBA BEILECTB C TAKUMU KpUcTalaMu. Merauindeckas
XUMHAYecKas CBs3b. OCOOBI THIT XUMHYECKOMN CBSI3H,
CYLIECTBYIOIIMI B MeTaJljIax U cruiaBax. CBoiicTBa
METAUTMYECKON CBsI3U. BogopoaHas XxuMudeckast CBA3b.
Mexanu3m oOpa3zoBaHus Tako cBsi3U. Ee kinaccupukanys:
MEKMOJIEKYJISIPHAS. U BHYTPUMOJIEKYJIIpHAst BOJOPOIHBIE
cBs13u. Du3nueckre CBOMCTBA BEMIECTB C BOJAOPOAHOM
cBs3bto. KommiekcooOpazoBanue. [IoHsATHE 0 KOMIIEKCHBIX
coequHeHusX. KoopauHanoHHOe 91ciio
KOMIUIeKcooOpa3oBarest. BHyTpeHHss 1 BHeUIHss cdepa
KOMILIEKCOB. HOMEHKIaTypa KOMIUIEKCHBIX COEUHEHUN.
WX 3HaueHue.
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Tema 1.5.
JucnepcHbie
CUCTEMBI

Krnaccudukanus qucepcHbIX CHCTEM B 3aBUCHMOCTH OT
arperaTHOro COCTOSIHUSI IUCIIEPCUOHHON Cpebl U
JTUCTIEPCHOM (ha3bl, a TAKXKE MO pa3Mepy WX YaCTHII.
['pyOoaucniepcHbie U TOHKOAUCTIEPCHBIE CUCTEMBL. DD PeKT
Tunpans. Koarynsius B KOJUIOUIHBIX pacTBOpax. 3HAUCHUE
JUCIIEPCHBIX CUCTEM B KUBOM U HEKUBOM MPUPOJIE U
MPAKTUYECKOM )KU3HH YEJIOBEKA.

I1P

Tema 1.6.
XUMHUYECKHUE
peakuuu

Knaccuukanus XuMu4eckux peakiuii B OpraHuueckon u
HEOPraHU4YecKor Xxumuu. IIoHsATHE 0O XUMUYECKON peaKIuu.
Peakuuu, naymue 6e3 n3MEeHEHHsI KAUeCTBEHHOTO COCTaBa
BELIECTB U C U3BMEHEHUEM cOCTaBa. BeposTHOCTD
IIPOTEKAHNs XMMUYECKHUX peakunid. BHyTpeHH:s 3Heprus,
sHTaNbNHA. TernnoBoil 3 (HeKT XUMUIECKUX PEaKIIHiA.
Tepmoxumuueckne ypaBHeHus. CTannapTHast SJHTAJIbIINS
peaknuii u oOpazoBanus BeniecTs. 3akoH ['. . 'ecca u ero
ciencTBus. JHTponus. CKOPOCTb XUMUYECKUX PEAKIIHIA.
[Tonstue o ckopoctu peakiuii. CKOpoCTb rOMO- U
reTepOreHHON peakuuu. JHeprus akTuBanuu. PakTopsl,
BIIUSIIOLIUE HA CKOPOCTh XUMUYECKOUN peaKkiuy.

I1P

Tewma 1.7.
PactBops!

[TonsTtue o pactBopax. PU3HKO-XMMHUYECKas IPUPOJA
pacTBOpPEHUS U PacTBOPOB. B3anmoaeicTere pacTBOpUTENS
U PAaCTBOPEHHOTIO BEIIEeCTBA. PacCTBOPUMOCTD BEIIECTB.
CriocoObl BbIpayKE€HUS! KOHIIEHTPALMU pacTBOpPoB. Teopus
MEKTPOINTUYECKON Jucconuanui. Mexanusm
JUCCOLIMAIMU BELIECTB C PA3JIMYHBIMUA TUITAMHM XUMHUYECKHUX
cBsA3e. OCHOBHBIE IOJIOKEHUS TEOPUH IEKTPOIUTUYECKOU
nucconuanui. CTeneHb AMEKTPOIUTUYECKON TUCCOLMAUN
1 GakTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPEHHE
3JEKTPOJIUTHL. J{ucconmanus Boabl. BonopoaHblit
nokasareib. Cpesa BOJHBIX pPaCTBOPOB AJIEKTPOJIUTOB.
I'unponus kak oOMeHHbIN nporiecc. HeoOpaTumblit
TUAPOJIN3 OPTaHUYECKUX U HEOPTraHUYECKUX COCIUHEHUN U
€ro 3Ha4YC€HHE B PAKTUYECKOM EATEIBHOCTH YEJIOBEKA.
OO6parumslii rugposns coneid. CTyneHdaTslil THAPOIU3.
[IpakTHYecKOe NIPUMEHEHHE

TP, KP

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

[TonsiTHE 00 OKUCIUTENHFHO-BOCCTAHOBUTEIHHBIX PEAKIIUAX.
OxuciauTen U BoccTaHoBUTENN. OKHUCIUTEILHO-
BOCCTaHOBUTENIbHAS IBONCTBEHHOCTh. Knaccudukarus
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI. XUMHUUECKUE
HWCTOYHUKHU TOKA. DIEKTPOJAHbIEC MOTEHIUANBL. Pl
CTaHJIAPTHBIX AJIEKTPOJAHBIX MOTECHIIMATIOB
(2MEKTPOXUMHUYECKHIA Psi/T HAMIPSHKEHUN METAIITIOB).
lanpBaHWYECKHE PIIEMEHTHI U IPUHITUIIBI KX PaOOTHI.
CocrapneHue ralbBaHUYECKUX AIEMEHTOB. DJIEKTPOIIU3
pacIuIaBOB U BOJHBIX PACTBOPOB AJIEKTPOIUTOB. [Iponecchl,
MPOUCXOASAIIME HA KaTOAE U aHOJE. Y PAaBHEHUS
AJIEKTPOXMMHUYECKHX TponeccoB. [IpakTuueckoe
NIPUMEHEHHUE JICKTPOJIN3A.

TP, KP

23




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 osryueHust). Metamsl. [Tonoxxenue
METAJUIOB B IEPHOAMYECKON CHCTEME U 0COOCHHOCTH

BemecTBa. cTpoeHus ux aToMoB. OOmMe Gpu3nveckre U XUMHUECKHe
CBOMCTBa MeTaJJIOB. [IpoMblIIeHHbIE U TaOOpaTOpHBIE
crocoObl nonyyeHus: merauioB. Hemeramnsl. [lonoxxenue
HEMETAJJIOB B IEPUOINIECKON CHUCTEME U OCOOCHHOCTH
cTpoeHus ux aToMoB. OOuIe GpuanvecKre U XUMHYECKHe
cBolcTBa HeMeTa/IoB. [IpoMblIlIeHHbIE U J1a00paTOPHBIE
CHoco0bl MOJTYyYEHHUS] HEMETAJLIOB.

10 | Tema 1.10. Bonopoansie coequnenus HemetamioB. OKCUIbI U I1P, KP
OcHOBHbIE aAHTUJPUIBI KAPOOHOBBIX KUCIOT. KHCI0THI Opranndeckue u
KJIaCChl Heopranuueckue. Knaccudukanus opraHuueckux u
HEOPraHWYECKU | HEOpraHu4eckux Kuciot. OO1ue cBoicTBa KUCIIOT.

X" OcHOBaHMsI OPraHUYECKHE U HEOPTaHUYECKUE.

OpraHUYEeCKUX AMoTepHbIe OpraHu4YecKiue 1 HeOpraHMUeCcKue

COEIMHEHU I coequHeHusl. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX u
HEOPraHUYECKUX KUCIIOT. [ 'eHeTnueckas CBsi3b MEXy
KJIACCaMH OPraHWYeCKUX U HEOPTaHUYECKUX COETMHEHUH.

11 | Tema 1.11. s-OnemeHThl. Bogopos. J[BolicTBEHHOE MOJI0KEHUE I1P, KP
Xumus BOJOpOJA B IEPHOANYECKOM cucTeMe. M3oTomnsl Bogopoaa.
3JIEMEHTOB Posib Boopoaa B xKuBOM U HEXXUBOM mipupoje. Boga. Poib

BOJIBI KaK CPe000pa3yIOIIero BemecTBa KIETKH. DIEMEHTHI
L, II A-rpynn. O61mmas xapakTepucTHKa IEeT0YHBIX
MetaiioB. [lonydyenue, pusnueckue u XUMHUYECKUE
CBOMCTBA LIEJIIOYHBIX METAJIOB. P-DJIEMEHTHI.
XapakTepucTuKa allOMUHUS, YIIepoaa, KpeMHUs,
raJIoreHoB, XanbkoreHoB. [lomyuenue, ux ¢puznveckue u
XUMHUYecKue cBorcTBa. Dinementsl [V , V A-rpynmn. OOmas
XapaKTEpUCTHKA DJIEMEHTOB 3TUX I'PYII HA OCHOBAHUH UX
nonoxeHnus B [lepuoanueckoii cucreme anemeHToB /1. 1.
MenieneeBa 1 cTpoeHHs aToMOB. OCOOEHHOCTH CTPOCHUS
aTOMOB d-2JIEMEHTOB

12 | Tema 1.12. XHUMHUS U IPOU3BOJICTBO. XUMUYECKAs IPOMBIILIEHHOCT U | TP
XUMUS B KU3HU | XUMUYECKHE TeXHOJIOTUU. ChIphe 151 XUMUYECKOU
of1ecTBa IIPOMBIIIJIEHHOCTH. Bosla B XMMHUYECKOM TPOMBIIIIIEHHOCTH.

DHeprus 1Jisi XAMUYECKOTro Mpou3BoicTBa. Hayunsie
MPUHIHUIIBI XUMHYECKOTO MPOU3BO/ICTBA. 3allUTa
OKpY>KaloIllel cpelibl M OXpaHa TpyJa MPU XUMHYECKOM
npou3BoJAcTBE. OCHOBHBIE CTA/IMA XUMUYECKOTO
MPOU3BOACTBA. XUMHUS B CEJILCKOM XO35IMCTBE. X UMH3ALMS
CEJIbCKOTO XO35IICTBA U ee HampaBIeHUs. YI00peHUS U UX
Kinaccupukanus. XMMUYEeCKHE CPEJICTBA 3allUThl PACTEHUH.
OtpunarenbHble TOCIEACTBUS MPUMEHEHUS

MEeCTUIUIOB U 60pb0a ¢ HUMH. XUMU3ALUs
’JKMBOTHOBOJICTBA. XMMHS U ITIOBCEIHEBHAS KM3Hb YCI0BEKA.
Jomatnss anteka. Morolue 1 4ucTsIue CpeacTna.
CpenctBa 60pb0bI ¢ OBITOBBIMA HaceKOMBIMH. CpeicTBa
JINYHOM TUTUEHBI M1 KOCMETHKHU. XUMUS U IIHIIA.
MapKkHpOBKH YITaKOBOK MUIIEBBIX U THTHEHHYECKUX
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MPOAYKTOB U YMEHUE UX YNUTATh. DKOJIOTHS KIIIUIIA.
XWMMS M TEHETHKA YEJI0BEKA.

2 cemecmp

Pazpnen 2. Oprannyeckas XuMus

13

Tema 2.1
[Ipenmer
OpraHnu4eCcKou
xumuu. Teopust
CTpOEHUS
OpraHUYECKUX
COEAMHEHHI

[ToHsiTHE 00 OPraHNYECKOM BEIIECTBE U OPraHUYECKOMN
xuMuu. KpaTkuii o4epk UCTOPUH Pa3BUTHSI OPraHUYECKOM
xuMur. OCHOBHBIE MOJIOKEHUS TEOPUU CTpoeHus A. M.
BbytnepoBa. Xumuueckoe CTpOCHUE U CBOMCTBA
opranudeckux Beuiects. [lonsTre 00 mzomepun. CriocoOsI
OTOOPaKEHHS CTPOSHUS MOJICKYJIBI ((OPMYITBI, MOJIEIIH ).
Knaccugukanust opraHMueCcKiX BEIIECTB B 3aBUCHMOCTH OT
CTpoeHus yriiepoaHoi nenu. [lonsatue GyHKIIMOHATBHOM
rpynusl. [IoHATHE O TUIIAX ¥ MEXAaHU3MaX PEaKLUil B
OpraHMYEeCKON XMMUHU.

I1P

14

Tema 2.2
IIpenensvHbie
YIJIEBOAOPOIbI

[TonsTre 06 yriaeromopoaax. OCOOCHHOCTH CTPOCHHUS
MpEAEIIbHBIX YIIIEBOIOPOI0B. AJIKaHbI KaK IPEICTaBUTENN
MPEETbHBIX YTIEBOJOPOAOB. XUMHUUYECKHE CBOMCTBA
aJKaHOB. Peakiuu: rajioreHupoBaHne, HUTPOBAHUE,
JETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHUS
ankaHoB. KpeKUHT ajJkaHOB, pa3jIu4HbIe BUJIbI KPEKUHIA,
MIPUMEHEHUE B MPOMBINIICHHOCTH. [Iponm3 u KouBepcus
MeTaHa, u30MepH3aius ankaHoB. O0IacTH MpUMEHEHUS
ankaHoB. [TpoMblITIeHHBIE CTTOCOOBI MOTYYEHUS aJTKAHOB:
MOJIyYEHUE U3 MPUPOIHBIX UCTOYHUKOB, KPEKUHT
napaduHOB, MOJy4YEeHUE CHHTETUICCKOTO OCH3MHA,
razuukanus yris, rTuApupoBanue ankaHos. JlabopaTtopHbie
CIIOCOOBI TIOYYSHHS aJIKaHOB: CUHTE3 Bropia, nexap-
OOKCUITMPOBaHUE, TUAPOINU3 KapOuaa aTlOMUHUS.
['omosornyeckuii ps 1 HOMEHKJIATypa [IUKIIOATKAHOB, UX
obmras popmyna. [Tonydyenue u ¢puznyeckue cBOCTBa
[UKJI0AIKAHOB. XMUMHUYECKHE CBOMCTBA IIUKIIOAJIKAHOB.
Peakuuu npucoeIMHEHMs M paJJuKaJIbHOTO 3aMEIICHUSI.

TP, KP
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Tema 2.3.
OTHIICHOBEIEC U
IIMEHOBBIE
YII€BOJOPOABI

I'omonornueckuit psin u o61mas Gopmyna aaKeHOB.
W30Mepust STUIIEHOBBIX YIJIEBOJOPOIOB: MEXKKIIACCOBAs,
YTJIEPOAHOIO CKEJIETa, MOJIOKEHUS KPaTHOM CBSI3H.
OcoO6eHHOCTH HOMEHKIIATYPhl 3TUICHOBBIX YTJI€BOJOPO/IOB.
@u3NYECKUE CBOKCTBA ATKEHOB. XMMHYECKHUE CBOMCTBA
aJIKEHOB. Peakuiuy rajoreHupoBaHus,
TUIPOTaIOr€HUPOBAaHMS, THApaTalluK, THIPUPOBAHUSI.
IIpaBuno MapkoBHuKoBa U 3aiinieBa. JlaboparopHsie
crocoObl Moy4yeHus ankeHoB. [lonsaTue u knaccupukamnus
JUEHOBBIX YIJIIEBOJIOPOAOB 10 B3aUMHOMY PaCIOJIOKEHUIO
KpaTHBIX CcBsi3el B MoJiekysie. HoMeHki1aTypa JMeHOBBIX
YIJI€BOIOPOA0B. XMMHUECKHE CBOMCTBA AJIKaJUEHOB.
[Momumepwu3anus nueHoB. CriocoOb! OTYISHHS TUCHOBBIX
yraeBoiopooB: pabotsl C. B. JleGeneBa, neruapupoBanue
QJIKaHOB.

TP, KP
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Tema 2.4.
AtnieTniieHOBEBIE
YTJIEBOJAOPOIBI

I'oMonornueckuit ps u obmas Gopmyna aJTKuHOB.
Homenkiatypa anueTUJIEHOBBIX YIJIEBOAOPOAOB. M3oMmepus
MEKKJIaCCOBasl, YIJIEPOIHOTO CKEJIETA, MOJIOXKEHUSI KPaTHOU
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 yIieBOA0po10B. [lonuBuHMIanerar.
[Tonyuyenue ankuHoB. [lonydyeHue aneTuneHa NMpoOIU30M
MeTaHa M KapOMJIHBIM METOJOM.

17

Tema 2.5.
Apomarnyeckue
YIII€BOAOPOAbI

benzon kak npencraButens apeHoB. PazButue
MpeJICTaBICHHI 0 cTpoeHnn OeH30ia. COBpeMEHHBIC
MpeACTaBICHUS 00 AIEKTPOHHOM U ITPOCTPAHCTBEHHOM
cTpoeHuu Oenzona. ['omonoru 6eH30i1a, UIX HOMEHKJIIATYpa,
obmas popmyna. PuznuecKre CBOMCTBA apEHOB.
XuMHU4ecKue cBOMCTBa apeHoB. [IpumMepsl peakiuit
AIEKTPOPUIHHOTO 3aMEIICHUS: TAIOTCHUPOBAHMS,
AIKWINPOBAHUS, HUTPOBAHUS, CYIbQUpoBaHus. Peakiuu
TUAPUPOBAHUS U MPUCOETMHEHUS XJI0pa K OCH30Ty.
Oco0eHHOCTH XUMUYECKUX CBONCTB TOMOJIOTOB OC€H301a.
[IpupoiHbIE ICTOYHUKHN ApOMATHYECKUX YIIIEBOI0-
poa0OB. ApoMaTH3alusl AIKaHOB M IIMKJIOATKAHOB.
AnkumpoBaHue OCH30I1a.

ITP, KP
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Tema 2.6.
IIpupoansie
HWCTOYHUKHU
YIJ€BOJOPOIOB

Haxoxxnenue B mpupose, coctaB U GU3NIECKHUE CBOHCTBA
Hedtu. [Ipombinnennas nepepadboTka HEPTH.
Pextudukamnms nedhTi, OCHOBHBIC (PpaKLIUU €€ pa3IeIeHus,
WX HCIONb30BaHue. BropuyHas nepepaboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIIEHOTO TOTUIHBA.
OxranoBoe uucino. [Ipupoanblit 1 monyTHbIN HePTAHON
ra3pl. CpaBHEHHE COCTaBa IPUPOJIHOTO U MOMYTHOT'O ra3oB,
UX MPAKTUYECKOE UCI0NIb30BaHue. KaMeHHbIH yrois.
OcHOBHbIE HaNpPaBJICHUs UCIIOIb30BAHHSI KAMEHHOI'O YIJISL.
KokcoBaHne KaMeHHOT0 yTJisl, BaKHEUIINE IPOTYKThI 3TOTO
nporecca. JKOJIOTUYECKUE acTIeKThl JOOBIYH, TepepadOTKU
U MCTI0JIb30BaHMsI TOPIOYMX HCKOIAEMBIX.

I1P
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Tema 2.7.
I'uapokcuiibHBIC
COCONHCHUA

Knaccudukanus cniupToB 1o THITY YTII€BOJOPOIHOTO
paaukana, Yuciy ruIpOKCUIIBHBIX TPYHI U THITY aToMa
YIJIEPO1a, CBSI3aHHOTO ¢ TUAPOKCHIIBHON TPYIIION.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCHIIBHOW Tpynibl. BiusiHue CTpoeHus CIUPTOB HA UX
¢dusnueckue cBoiicTBa. ['oMomoruyeckuit ps mpeaebHbIX
OJIHOATOMHBIX CIUPTOB. M30MepHsi 1 HOMEHKIIATypa
aJIKaHOJIOB, WX 001mas ¢popmyna. XMMHUYECKHE CBONCTBA
anKaHoyIoB. PeakinonHas CmocoOHOCTh TTPEeTbHBIX
OJIHOATOMHBIX CIIUPTOB. Peakuinu, moATBEp:K1arone
KHUCJIOTHBIE CBOMCTBA CIUPTOB. Peakunu 3aMenieHus
TUAPOKCUIIBHOM Tpynibl. MeXMONEKyIIspHas TeruapaTaims
CIUPTOB, YCJIOBUA 00pa3zoBaHus NpocThIX 3dupoB. CriocoObt
MOJIyYEHUs! CHUPTOB. [ MAPOIN3 ranoreHajaKaHoB.
IM'mapaTtanus akeHOB, YCIOBHUSA €€ MPOBEIACHUS.
BoccranoBnenue kapOOHUIBHBIX COSTUHEHUH.
MHoroaromHble ciupThl. MI30Meprs 1 HOMEHKIaTypa
MpEeACTaBUTENEH IBYX- U TPEXATOMHBIX CIIUPTOB.
Oco0EeHHOCTH XUMHYSCKUX CBOHMCTB MHOTOATOMHEBIX
CIUPTOB, MX Ka4eCTBEHHOE OOHapykeHue. OTaenpHbIe

TP, KP
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MPEICTaBUTEINN: ATUIICHIIIUKOIIb, TIIMLIEPUH, CTIOCOOBI UX
IIOJIy4EHUs, IPAKTHYECKOE MpuMeHeHue. DeHolr.
DNEeKTPOHHOE U IPOCTPAHCTBEHHOE CTpOEeHUE (heHoa.
B3aumHOe BIusiHUE apOMATHYECKOTO KOJIbLIA U
THJIPOKCHIIBHOM TPYIIbl. XMMHYECKHE CBOMCTBA (eHOIa
KaK (pyHKIHMSI €ro XUMHUYECKOro cTpoeHus. bpomupoBanue
(beHona (KauecTBEHHAs PEaKIIUs), HUTPOBaHHE (TIMKPUHOBAs
KHCJIOTa, e cBoiicTBa U npumeHenue). OOpa3oBaHue
OKpaIIeHHbIX KOMILIEKCOB ¢ noHoM Fe*". IIpumenenue
¢enona. IloaydyeHue geHosa B IPOMBIIUIEHHOCTH.

20

Tema 2.8.
Anpneruasl u
KETOHBI

I'omonornueckue psiapl aIbIeruaoB U KeTOHOB. [IoHsATHE O
KapOOHWIBHBIX COEJUHEHUSAX. DIEKTPOHHOE CTPOECHUE
KapOOHUIIbHOMU IpymIbl. MI30Mepus 1 HOMEHKIATypa
aJIbJIETUI0B U KeTOHOB. dH3nyeckue cBOMCTBA
KapOOHUJIbHBIX COEAMHEHNN. XUMHUECKHUE CBOCTBA
aJIBJIETUJI0B M KETOHOB. Peakiuy okuciaeHus anpIeruios,
Ka4yeCTBEHHbBIC PEAKIIMM HA alIbJICTUAHYIO rpymiy. Peakiuun
MOJIMKOHICHCALIMH: 00pa3oBaHue
¢benonopopmanpaeruaHbIX cMoIL. [lpumenenne u
noJryyeHue KapOOHUIIbHBIX coeAuHenuil. [Ipumenenue
QJIBJICTUIOB M KETOHOB B OBITY M TPOMBIIIIICHHOCTH.
Anblieruzipl ¥ KETOHbI B IpHupoJie (3¢upHbIe Macia,
dbepomonsl). [TonydeHne kKapOOHMIILHBIX COSIMHCHHIA
OKHCJICHUEM CIIUPTOB, T’UApATAllMe aJKUHOB, OKUCICHUEM
YTJII€BOJOPOOB.

TP, KP
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Tema 2.9.
Kap6oHoBsie
KHCJIOTHI M KX
MIPOU3BOIHBIC

[TonsaTue o KapOOHOBBIX KMCIOTaX M UX KJIacCU(PUKALIUS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCWIIbHOM Tpyiibl. 'oMonoruyeckuii ps npeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKJIATypa U
n3zomepusi. XuMHYECKUe CBOMCTBAa KapOOHOBBIX KHCIIOT.
O6pazoBanue QyHKIIMOHATBHBIX MPOU3BOHBIX KapOOHOBBIX
KucaoT. Peakuuu srepudukanun. AHTUAPUIBI KApOOHOBBIX
KHUCJIOT, UX MoxydeHue u npumeHenue. CriocoObl moTydeHHs
KapOOHOBBIX KUCIIOT. OOIIMe cIoco0bl MOTYUYESHHUS:
OKHCJIEHHE AJIKaHOB, QJIKEHOB, IEPBUYHBIX CIIUPTOB,
alpJeru0B. Baxkneimue npencraButenn KapoOHOBBIX
KHCIIOT, uX Ouosorudeckas posib. CTpoeHue u
HOMEHKJIaTypa CIOKHBIX 3(UPOB, MEKKIIACCOBAS U30MEPUS
¢ KapOOHOBBIMH KHcIOTaMHU. CIIOCOOBI MOTYYEHHSI CII0KHBIX
3¢upoB. JlaBcaH Kak MpeCTaBUTENb CHHTETHUYECKUX
BOJIOKOH. XMMUYECKHE CBOMCTBA U IPUMEHEHHE CIIOKHBIX
3¢upoB. Kupsl Kak cioxHbIe 3QUPHI TIUIEPHHA.
Kap6oHoBBIE KHCTOTHI, BXOASIIUE B COCTaB )KUPOB.
XUMUYECKUE CBOWCTBA KUPOB: THIPOJIN3, OMBUICHUE,
ruapupoBanue. buonoruueckas posb KUPOB, UX
UCIOJIb30BaHUE B OBITY U MPOMBIILIeHHOCTH. ComH
KapOOHOBBIX KUCIOT. MbLIa, CyITHOCTh MOIOIIIETO JEHCTBUS.
OTHoleHne MbUIA K )KECTKOM Boje. CUHTETHYECKUE
Motomue cpenctBa — CMC (neTepreHTsl), ux
IIPEUMYIIECTBA U HENOCTATKHU.

TP, KP
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Tema 2.10.
YrieBoabl

[Tonsatue 06 yrneBogax. Knaccudukarus yrieBoaoB. MoHo-
, TU- U TIoJiMcaxapuipl. buonorudeckas poJyib yriaeBoJI0B, HX

TP, KP
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3HAUEHUE B JKU3HM YeJIOBeKa U obmiecTBa. MoHOCaXapubl.
['mroko3a, cTpoeHne ee MOJICKYJIbl M (U3UIECKHE CBOMCTBRA.
Tayromepus. XuMHU4YeCKre CBOMCTBA IIIIOKO3bI: PEAKIUU 110
aJbJIETHIHOM rpymie («cepedpsHOro 3epKaiay, OKHUCICHUE
A30THOM KUCIOTOMU, THAPUpOBaHue). Peakiiuu rirroKo3bl Kak
MHOI'0aTOMHOTI'O CIIUPTA: B3aMMOJIEHCTBHE IITHOKO3BI €
ruapokcugaom menu (I1). Paznuunbie TUIIBL OpOosKeHUS
(ciupToBoe, MOJIOYHOKHCIIOE). [ TTI0K03a B IIpUpoe.
buonoruueckas poip U npuMeHEHHUE MI0K03bl. PpyKTO3a
Kak M30Mep IIII0K03bl. CpaBHEHUE CTPOCHUS MOJIEKYIIbI U
XUMHAYECKHX CBOWCTB IIIOKO3BI M (hpykTO3bl. DpyKTO3a B
MIPUPOJIE U ee Ouosiornyeckas posib. Jlucaxapusl.
Crpoenne aucaxapuoB. CTpoeHHE U XUMUYECKUE CBOWCTBA
caxapo3bl. JIakT03a U ManbTO3a KaK H30MEPHI Caxapo3bl.
[Tonucaxapuasl. OO1IEE CTPOECHUE TTOJIUCAXAPUIOB.
Crpoenue Moiiekyibl kpaxmana. @u3nueckue cBocTBa
Kpaxmalla, ero HaxoXKJeHHE B IPUPOIE U OUOIOrHUecKas
pouib. ['nnkoreH. XuMuueckue CBOMCTBA Kpaxmaia.
CpaBHEHME CBOMCTB KpaxMalia U LEJUIKI03BL.

23 | Tema 2.11. Knaccudukanus u u3omepust aMuHOB. ['oMotornaeckue ITP, KP
AMUHBI, PSIBI TIPEIeNbHBIX anmu(paTHYeCKX 1 apOMaTHYECKIX
aAMUHOKHCIIOTBI, | aMUHOB, U30MEpUS U HOMEHKJIATypa. XUMUYECKUE CBOUCTBA
OenKu amuHOB. [IprMenenue u noixydeHue aMuHoB. [loHsTHE 00
aMMHOKHUCIIOTAX, UX KJacCU(UKaLUs U CTPOCHHE.
JIBOMCTBEHHOCTH KHCJIIOTHO-OCHOBHBIX CBOWMCTB
aMUHOKHCIIOT U €€ IPUYMHBL. Peakiuy KoOHIeHcauu.
[lentuanas cBsi3b. CHHTETHUYECKHE BOJIOKHA.
Knaccudukanus BonokoH. [lomyyeHre aMMHOKUCIIOT, UX
IpUMeHeHue u ouonoruueckas Gpynkuus. benku. benku xak
IIPUPOAHBIE ToNUMepHl. [lepBuuHas, BTopu4Hasi, TpeTHYHAs
1 YETBEPTUYHAS CTPYKTYpbI O€NKOB. XUMUYECKUE
CBOMCTBA OEJIKOB: TOpPEHUE, IeHATypalts, THIPOIIN3,
KauecTBEHHbIE (LIBETHbIE) peakluu. buonornueckue
(GyHKIMU O€IKOB, UX 3HAUEHHE.
24 | Tema 2.12. I1P, KP

Hyxneunnosble kuciotsl. HykiienHOBBIE KHCIOTHI Kak

A3zoTtcoaeprkarg

e MIPUPOAHBIE ToNUMephl. HykieoTuabl, UxX cTpoeHue,
npumepbl. AT® u A/I®, ux B3auMonpeBpalieHue 1 poiib

reTEPOLIUKIINYEC

e sroro npouecca B npupoje. Ilonstue IHK n PHK.
Crpoenne JIHK, ee nepBuuHas u BTOpUYHAsI CTPYKTYpA.

COEIMHEHMUS.
Pernmukanus JITHK.

Hyxnennosbie

KHMCIIOTBI

25 | Tema 2.13. [TonsiTre o pepMeHTax Kak 0 OMOJOTHYECKUX I1P
buonornueckn | katanuzaropax 6eiaxoBoi npuposl. Kinaccudukarms
AKTHBHBIC (depmeHToB. 3HaueHune pepMEeHTOB B OMOJIOTUU U
COEIMHEHUS IIPUMEHEHHE B ITPOMBILIIIEHHOCTH. [IoHsATHE O BUTAMUHAX.

Nx xnaccuduxkanus u o6oznadenue. [lonsitue o ropmonax
KaK OMOJIOTMYECKH aKTUBHBIX BEIECTBAX, BBIMOIHSIONINX
SHAOKPUHHYIO PETYISIIHIO KU3HEIEATETbHOCTH
opranu3MoB. Knaccugukaius ropMOHOB: CTEPOUIBL,
MIPOU3BO/IHBIE AaMUHOKHCIIOT, MOJIUIIENITUAHBIE U OEIKOBBIE
ropMoHbI. OTIeNbHbIE IPEACTABUTEIN: CTPAIUOIL,
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TECTOCTEPOH, MHCYJIHH, aJpeHannH. [lonsaTHe o nekapcTBax
KaK XMMHUOTepaneBTUYECKUX MpenapaTax. [ pymisl
JICKApCTB: CyIb(PamMuIbl (CTPEITOIU), aHTHOMOTHKHI
(MEeHUITMIUTMH), AaHTUTTUPETUKA (ACITUPHH), aHAJIbIETUKH
(aHanprun). MexaHusm JeMCTBUSI HEKOTOPBIX
JIEKapCTBEHHBIX MPENapaToB, CTPOSHUE MOJIEKYII,
IIPOrHO3MPOBAHUE CBOMCTB HA OCHOBE aHAJIN3a
XUMHYECKOT0 CTPOeHHS. AHTUOMOTHKH, UX KiIacCU(UKALIUS
110 CTPOCHHUIO, THIY U CIEKTPY ACHCTBUSL.

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

2.4.4. Conep:kaHue cCaMOCTOSITEJIbLHOUH PadoThI
He npexycMmorpeno

2.4.5. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOeCHeYeHUs IJIsi CAMOCTOATEJbHONH pPadoThI
00y4YaKOIIUXCS MO TUCHHILINHE

He npexycmorpeno
3. OBPA3OBATEJIBHBIE TEXHOJIOI'MAU

3.1.00pa3oBaTe/ibHbIC TEXHOJIOTMH NPU MPOBEICHUH JIEKIM I

Buasl nprumeHsemMbix
Ne Tema 00paszoBaTebHBIX
TEXHOJIOTUH

Koa-Bo
Jac

2 3

|
1 Benenue. Tema 1.1. XumMusi — HayKka 0 BeIIECTBaX
2

Tema 1.2. Ctpoenue aroma

—_— == N

Tema 1.3. Ilepuonnyeckuii 3axoH u Ilepunonnueckas cucrema
xuMHdecknx demeHnToB 1. 1. MenneneeBa

Tema 1.4. CtpoeHue BelecTBa

Tema 1.5. JlucniepcHbie cUCTEMBI

Tema 1.6. Xumudeckue peakiuu

[SRN U [V S [ —

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

DIEKTPOXUMHUYECKUE MPOLIECCHI VKT-Texnonorny,

4
5
6
7 |Tema 1.7. PacTBOpBI
8
9 [TpoOGnemMHbIe K1,

Tema 1.9. Knaccuduxanus Bemects. [IpocTele BemnecTna.

DN | —

JICKIINH-

Tema 1.10. OcHOBHBIE KIIACChI HEOPTAHUYECKUX U OPTaHHUYECKUX
BU3YyaJu3aluu,

COeTUHEHUN

MYJIbTUMEIUNHEIE
11 Tema 1.11. XuMus 31eMeHTOB y A 4

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

N

Tema 2.1 [lpenmer oprannueckoit xumuu. Teopusi CTpoeHUs
OpraHU4eCKUX COEIUHEHUN

14 [Tema 2.2 IIpenenbHbIe YTIEBOAOPOIbI

15 [Tema 2.3. DTHIICEHOBBIE U TUEHOBBIE YIIIEBOAOPObI

16 [Tema 2.4. AueTuneHOBbIE YTTIEBOIOPOIbI

17 [Tema 2.5. ApomaTH4yeCKHE yTIIeBOIOPOIbI

18 [Tema 2.6. [IpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB

NI IENEIED

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 N N N

24
coearHeHust. HyKIieMHOBbIE KUCIIOTHI
25 [Tema 2.13. buonoruuecku akTUBHbIE COETMHEHUS 2
Htoro no kypcy 62
3.2. O0pa3oBaTe/bHbIe TEXHOJIOTHH IIPH NPOBEICHUHU NPAKTHYECKUX 3aHATHI
Buael npumensemsix | Kour.
Ne Tema 3ansaTHA 00pa3oBaTeNbHBIX yac
TEXHOJIOTHI
1 |BBenenue. Tema 1.1. Xumus — Hayka o BelecTBax 1
2 |Tema 1.2. Ctpoenue aroma 1
3 Tema 1.3. Ilepuonnyeckuii 3axon u Ilepuonnueckas cucrema
xuMudeckux saemenToB /1. V1. Mennaeneepa
4 |Tema 1.4. CTpoeHHe BelecTBa 1
5 |Tema 1.5. JlucnepcHble CUCTEMBI 1
6 |Tema 1.6. Xumuueckue peakuuu 1
7 |Tema 1.7. PacTBOpBI 1
] Tema 1.8. OkucnuTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIHH. 1
DNEeKTPOXUMUYECKHE TIPOLIECCHI
9 |Tema 1.9. Knaccudukarnus Bemects. [IpocTeie BemecTra.
10 Tema 1.10. OcHOBHBIE KJIACChl HEOPTAHUYECKUX U 2
OpPraHUYECKUX COECTUHEHUN TpaguunoHHOE
11 |[Tema 1.11. Xumust 371€eMEHTOB CEMHHAPCKOE 4
3aHsATHE, pa3oop
12 |Tema 1.12. XuMus B )KA3HU 00IIECTBA pelleHus 3a1a4 1
13 Tema 2.1 IIpeamer oprannueckoit xumuu. Teopust CTpoeHUs 4
OpPraHUYECKUX COCTUHEHUN
14 | Tema 2.2 [IpenensHbIe YrIIeBOIOPOIBI 4
15 |Tema 2.3. DOTUNECHOBBIE U JUEHOBBIE YTIIEBOIOPOIbI 4
16 |Tema 2.4. AueTuieHoBbI€ YTII€BOAOPOIbI 4
17 |Tema 2.5. ApoMaTtudecKkue yriaeBo10pOIbI 4
18 |Tema 2.6. [IpupoaHble HCTOUHUKHU 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
coenuHeHMsI. HyKJIIeMHOBBIC KUCIOTHI
25 |Tema 2.13. bruosornuecky akTUBHbBIE COEIUHEHUS 2

Hroro no kypcy 62

4. YCJIOBUS PEAJIM3ALIIMU ITPOTI'PAMMBI TUCHUIIJINHBI

4.1. MarepuajbHO-TeXHH4YecKasi 0a3a, HeoOXoAMMAasl ISl OCYIeCTBJIeHUsI 00Pa30BaTeJIbHOIO
npouecca no AUCUMIIHHE

Peanusyercs mporpaMma yuyeOHON AUCHUILIMHBI B KAOMHETE XUMUH.
O6opynoBaHue yaeOHOT0O KaOUHETA:
- paboure MecTa JIJIs CTYJCHTOB U IPEeroAaBareis, ayAuTOpHas JOCKa,
- KOMIUJICKT y4eOHO-METOIUYECKON JOKyMEHTalnu (y4eOHHKH M y4deOHbIe MOCOOMS, KapTOUKH-
3aJaHusl, KOMIUIEKTHI TECTOBBIX 3aJlaHUM, SJEKTPOHHAs CIPAaBOYHO-yueOHas JUTeparypa,
MYJIbTUMEAUMHBIE 00yYalOII1e IPOrpaMMBbl);
-HarJIsIHbIE TOCO0uS (CXeMbl, TaOIUIIbl, N300pa3UTENbHbBIE U HATypaIbHbBIE TOCOOUS);
- aBTOPCKMM KOMIUIEKT KOMITBIOTEPHBIX IPE3EHTALUH.

Texnuueckue cpeacTBa OOy4YEeHHs: KOMIIBIOTEp, MPUHTEP, MPOEKTOpP, MPOrPaMMHOE
obecrnievyeHue.

4.2.4.2. Ilepeyenb HE0OXOAUMOI0 NPOTPAMMHOI0 00ecredeHHs

Onepanuonnas cucrema Microsoft Windows 10

[Taxet nmporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBo6ogHOE nporpaMmHoe oOecrieueHre, He OrpaHuyeHo,
O6eccpodHo)

Wntepuer Opayzep Google Chrome (6ecriaTHoe mporpaMMHOe oOecriedyeHHe, HEe OTPaHUYEHO,
OeccpouHo)

K-Lite Codec Pack — yHuBepcanbHbIli HaOOp KOJEKOB (KOAMPOBIIUKOB-IEKOJAUPOBIIUKOB) H
YTWIAT JJIS TPOCMOTpa W 00paboTku ayaumo- W BuacodaiioB (OecryiaTHOE MPOrpaMMHOE
obecrnievyeHne, He OrPaHUYEHO, OECCPOUHO)

WinDjView — mporpamma ans mpocMotpa (ailnoB B ¢opmare DIV u DjVu (cBoOonHOe
mporpamMmMHOe o0ecredeHre, He OrpaHuYeHo, OECCPOUHO)

Foxit Reader — npukiiagHoe mporpaMMHoe o0ecriedeHre Juisi IpOCMOTpa 3JIEKTPOHHBIX IOKYMEHTOB
B cranzapte PDF (OecruiaTHOE nmporpamMmmHoe obecriedeHne, He OrpaHuueHo, 0eCCpOUHO)

5. NEPEYEHb OCHOBHOM 1 JOMOJHUTEJBHOM YYEFHOM JIUTEPATYPHI,
HEOBXOJIUMOM J1JIs1 OCBOEHUA JUCHUIJIAHBI

5.1. OcHoBHas quTEpaTypa

1. Epoxun, Opuit MuxaitnoBuu. Xumust s npopeccuil U CrenualbHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAyYHOro Tmpoduneit : yd4eOHUK [UIsi HCIIOJIb30BaHHUS B y4yeOHOM Ipolecce
oOpa3oBatenbHbIx yupexaeHuil CIIO nHa 6a3e OCHOBHOro o0miero o0pa3oBaHMs C MOJIYYEHUEM
cpennero ob6mero oopazoanus / F0. M. Epoxun, U. b. KoBaneBa. - 8-e u3nm., crep. - Mocksa :
Axanemus, 2021. - 496 c. : un. - (IIpodeccuonansHoe obpazoBanue. OOIIe0Opa3zoBaTENbHBIC
JTUCIUTIINHEL). - bubnumorp.: ¢. 492. - ISBN 978-5-4468-9909-8

2. Huxonbckuil, A.b. Xwumusa: y4eOHUK M mnpakTHkyM i By30B/ A. b. Huxonbckwuid,
A. B. CyBopoB. — 2-e u3f., nepepad. u fon. — Mocksa : U3narensctso FOpaiit, 2024. — 507 c. —
(Bricmee o6pazoBanue). — ISBN 978-5-534-03930-6. — Tekcr : anexkrponHsiit // OOpa3oBaTensHas
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matdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/536213.
5.2. lonoqHATEILHAS JIUTEPATYpPa

1. Pocun, M. B. Xumus. YueOHHK ¥ 3aJaYHUK @ JUISL CPEAHEro npodecCuOHAILHOT0 00pa3soBanus /

W. B. Pocun, JI. JI. Tomuna, C.H. CoxoBpeB. — MockBa : MzmgarenpctBo IOpatit, 2024. —
420 c. — (IIpodeccronanpHoe oOpaszoBanue). — ISBN 978-5-9916-6011-2. — Tekcr
DJIEKTPOHHBIN // O0pasoBarebHast wiargopMa IOpaiit [caiiT]. — URL:

https://urait.ru/bcode/537024.
2 Tynukus, E. 1. Xumus. B 2 4. Yacte 1. O0mias u HeopraHuuecKkasi XUMHUs : yIeOHHK JJIs1 CPETHETO

npodeccuonanibHoro oo6pazoanusi / E. W. Tynukun. — 2-e wu3n., ucnp. W jgom. — Mocksa :
WznatenberBo FOpaiit, 2023. — 385 ¢. — (IIpodeccuonanproe oopazoBanue). — ISBN 978-5-534-
02748-8. — Texkcr : snexktpoHHBIM // OOpa3oBatenbHas tiatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/513730
3. Tynukun, E. 1. Xumusa. B 2 4. Yacte 2. Opranuueckass XUMHUs : Y4eOHUK JUIsI CPEIHETO

npodeccuonansHoro odbpazosanusi / E. W. Tynukun. — 2-e u3a., ucnp. u gomn. — Mocksa :
WznatenberBo FOpaiit, 2023. — 197 ¢. — (Ilpodeccuonanproe oopazoBanue). — ISBN 978-5-534-
02749-5. — Tekct : oanektpoHHbd // OOpaszoBarenbHas tuiatpopma HOpailt [caift]. —

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

4. 3aiiues, O. C. Xumusa. JIabopaTopHBI MPaKTUKyM U COOPHHUK 3ajad : yueOHOe mocoOue st
By30B/ O.C. 3aiiieB. — Mocksa: HWzmatensctBo [Opaiit, 2024. — 202 c.— (Bricuiee
oOpazoBanue). — ISBN 978-5-9916-4106-7. — Tekctr : »saextponHblii // OOpa3oBaTenbHas
iatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/536523.

5.3. llepuoauyeckue u3TaHus

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

2. Kypnan o6meit xumuu. - URL: https://eivis.ru/browse/publication/79287

3. Kypnan oprannyeckoit xumun. — URL: https://eivis.ru/browse/publication/79288
4. XKypuan ¢usnueckoit xumuu. - URL https://eivis.ru/browse/publication/79384

5.4. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «HHTepHETY,
HEO0XOAUMBIX IJIf OCBOCHHSI JUCIHUNIMHBI

yeKTPpOHHO-0ubanoTeuHble cucteMbl (IBC)

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

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

9BC «ZNANIUM.COM)» www.znanium.com

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

Nk W=

IIpodeccnonanbHbie 0a3bI JaHHBIX

1. BupryanbHblit unTansHbli 3a11 Poccuiickoii rocyaapctBennoi 6ubanorexu (PI'b)
https://1diss.rsl.ru/;

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

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

https://rusneb.ru/

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

5. "Jlekropuym TB" - Bumeonexuu Beaymux Jiekropos Poccun http://www.lektorium.tv/

HNHpopmManoHHbIE CIPABOYHbIEC CUCTEMBI
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1. Koncynprant Ilmtoc - cipaBouHas mpaBoBasi cuctema (JOCTYII 110 JIOKATbHOW CETH €
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcrl CBO6OI[HOI‘O JO0CTyIIa

1. KubepJlenunka http://cyberleninka.ru/

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

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

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

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

6. [IpoekT ['ocymapcTBeHHOr0 HHCTUTYTa pycckoro si3bika uMeHu A.C. [Tymkuna "O6pazoBanue Ha

pycckoMm" https://pushkininstitute.ru/;

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

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

CoOcTBeHHBIE 3J1eKTPOHHBbIE 00pa3oBaTe/bHbIe H MH(OPpManHOHHBbIe pecypcbl KyoI'yY

1. DOnexrponnsblit katanor Hayunoii 6ubiamnorexu KyoI'yY http://megapro.kubsu.ru/MegaPro/Web
2. DnexTpoHHas OubmmoTeka Tpya0B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTkpBITas cpea MOAYILHOTO TuHAMUYecKoro ooydenus Kyol'yY

https://openedu.kubsu.ru/

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

5. DnexTpouHsbIi apxuB nokymeHToB Kyol'Y http://docspace.kubsu.ru/
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6. METOIUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIUXCSA
ITO OCBOEHUMIO JUCHUITJIMHBI

OBJiaieHue 3HaHUAMU MO KypCy «XUMHUSI» NPEANoJIaraeT NoCeeHUE JICKIIUA U CEMUHAPCKUX
3aHATHUHI, IPOBOJMMBIX O] PYKOBOACTBOM IIPEMNOIABATENS, @ TAKKE AaKTUBHYIO CAMOCTOSITEIBHYIO
paboty. KpoMe TOro, Kk HEKOTOPHIM TeMaM Kypca IMPEayCMOTPEHO BBITIOJIHEHHE MPAKTHYCCKUX
3aJaHUH.

B xoxe nekuuii mpenojaBaTeNlb M3JaraeT U Pa3bICHIET OCHOBHBIE, HauOoliee CIIOKHBIE
IOHSTHUSL TEMBI, a TAKXE CBSI3aHHbIE C HEM TEOPETUUYECKHUE U IMPAKTUYECKHE MPOOJIEMBI, TAET
PEKOMEH/Iallii Ha CEMUHAPCKOE 3aHITHE U YKa3aHUsSl Ha CAMOCTOSATENbHYIO paboTy.

CemuHapCcKue 3aHATHUS 3aBEPIIAIOT U3yYeHHE HanOoJee BXKHBIX TeM y4eOHOW IUCIUTITUHBI.
Onu cimyxaT JUisl 3aKperIeHHs U3y4eHHOT0 MaTepuana, B IPOIEcce ero rnepeckasa uin 00CyxKIeHuUs,
C IIENBI0 Pa3BUTHS YMEHHMI W HABBIKOB IOJTOTOBKH JIOKJIAJOB, pedeparoB, MpuoOpeTEHHs OMbITa
YCTHBIX IYOJUYHBIX BBICTYIJIEHUH, BEACHUS TUCKYCCHM, apTyMEHTAIlMM U 3alllUThl BIIBUTAEMbIX
IIOJIOXKEHUH, a TaK)Ke JUI KOHTPOJIS MPENoAaBaTelIeM CTEIEHU IOArOTOBIEHHOCTH CTYIEHTOB II0
u3zydaeMoil qucruruinie. [IoAroToBka K 3aHATHSM 10 PEKOMEHI0BAHHOM y4eOHOM nuTepatype (He
TOJNBKO TIO JIGKIIMOHHOMY MaTepuaily), BBICTYIUIGHHE C COOOIICHUSMH pACIIUPSIIOT 3HAHHSA
CTYJIEHTOB 110 KypCYy.

JnaakTuyeckue ueiam ceMuHapa:

-yrinyOneHue, CUCTeMaTU3alus U 3aKperieHue 3HaHWi, MpeBpalleHue X B yOexJeHHUS; -
IIPOBEpPKA 3HAHUN;

- IPUBUTHUE YMEHUI 1 HaBBIKOB CAMOCTOSITENILHOM paboThl ¢ yYEOHUKOM, CTaThel U Mp.;

-pa3BUTHE KYJIbTYpHl peud, (popMHUpOBaHHE YMEHHs apryMEHTHPOBAHO OTCTAaUBATh CBOIO
TOYKY 3pEHUS1, OTBEYas Ha BOIPOCHI APYTUX CTYACHTOB U MPENOJaBaTENs;

- YMEHHE CIyIIaTh IPYruX, 3a4aBaTh BOIIPOCHI.

B 3aBucMMOCTH OT CTENEHU aKTUBU3ALMU MHEMHUYECKOMN MM MBICIUTENIBHON €ATEIbHOCTH
CTYACHTOB (DOpPMBI OpraHM3alMU CEMHUHAPCKUX 3aHATHH MOXKHO pa3feiuTh Ha JBa THma: 1)
PENPOAYKTUBHBIN U 2) MPOTYKTHUBHBIMA.

PenpoayKTUBHBIA TUII OpraHU3allUK 3aHATHS MPEANOJaraeT, Mpekae BCEro, aKTUBU3ALUIO
MHEMHUYECKHX CIIOCOOHOCTEN CTyAeHTOB. OHU JIOJKHBI 3alIOMHHUTB U ME€PECKa3aTh ONpeleleHHbINH
yueOHBII MaTepuanl Ha OCHOBE Marepuala JEeKIUi uiau y4eOHUKOB. I[IpoayKTuUBHBIN THII
OpraHu3aly 3aHATUS MPEAINOAaraeT aKTUBU3AILIUIO0 MBICIUTENBHBIX CIIOCOOHOCTEH CTyeHTOB. OHU
JIOJIKHBI CPAaBHUTD, IPOAHAIU3UPOBATh, 0000IMIUTH, KpUTHUECKU OLIEHUTD, C/I€TIaTh YMO3aKIOUeHHE
Ha OCHOBE YCIIBIIIAHHOTO WM IPOYUTAHHOTO MaTepuana. TakoW XapakTep 3aHATHIO MPHUAAET
MOCTAaHOBKA BOIIPOCOB cieayromero tuma: Yem ornuyaercs...; Uto obmero mexny..., Kakue
MEXaHU3MBL...; BblAenuTe JOCTOMHCTBA M HEAOCTATKHU... (IPEINOiaraercsi, 4To OTBEThl Ha 3TH
BOIPOCHI B IBHOM BUJI€ B YU€OHUKE WM JICKIIUU HE JaHBI).

Bun (popma) cemmrnapa onpenenseTcst Coaep >KaHueM TEMbI, YPOBHEM MOATOTOBKU CTYICHTOB
JAHHOW TpYMIbI, HalpaBJI€HWEM M MNpouiieM HX MOATOTOBKH, HEOOXOAMMOCTBIO YBS3aTh
npernojiaBaHue y4eOHOW AUCHUIUIMHBI C APYTUMH JUCHUIUIMHAME, U3y4aeMbIMH CTyJeHTaMu. Buj
ceMHHapa IMPHU3BaH CIIOCOOCTBOBAaTh HauOoyiee MOJHOMY PACKPBITUIO COAEpPXKAHUS U CTPYKTYpbI
o0Cyx/aeMoli Ha HEM TeMbl, O0ECIeUYUTh HAUOONBIIYI0 AKTHMBHOCTb CTY/AEHTOB, pEIlIEeHHUE
MO3HABATEJIbHBIX U BOCIUTATEIbHBIX 33/1a4.

CeMuHap mpeamnonaraeT CBOOOHBIM OOMEH MHEHUSMHU MO Hu30paHHOW Temaruke. OH
HAYMHACTCS CO BCTYIUTEIBHOIO CJIOBA MpernojaBatesi, (GOPMYIHPYIOIIETo IeNb 3aHATHS U
XapaKTepU3YIOIIETO €ro OCHOBHYIO MpOOJeMaTuKy. 3areM, Kak TMpaBWiIO, 3acIyIINBAIOTCS
cooOmeHust cryaeHToB. OOCyKaeHne COOOIIEHUsS] COBMEIIACTCS C PACCMOTPEHHEM HaMEUYEHHBIX
BonpocoB. Coo0IIeH s, MPeIoiararoline aHaau3 MyOIuKaluii o OTeIbHBIM BOIIPOCaM CEMHUHApA,
3aCTyIIUBAIOTCS OOBIYHO B CEPEIMHE 3aHATHS. B 3aKIIOYMTEIILHOM CJI0BE MIPEIIOAaBaTEIh TIOIBOIAT
UTOTH OOCYXXJIEHUSI U BBICTABIISIET OIICHKU BBICTYIIABIIUM CTYyJI€HTaM B pabouuii xkypHai. CTyaeHT
nMECT HpaBO O3HAKOMUTHCA C HUMU.
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IIpy 1DOArOTOBKE K CEMHHApPY CTYIEHTbl HMMEIT BO3MOXKHOCTH BOCIIOJIB30BaThCSA
KOHCYJIbTallMsIMHM TperiofaBarens. KpoMe yka3aHHBIX TEM CTYAEHTHI BIIPaBE, IO COIVIACOBAHUIO C
npernojaBarenieM, U30upaTh U IPYrue HHTEPECYIOUINE UX TEMBI.

Hpyrumu popmMamMu IPaKTUYECKUX 3aHATUH 110 XMMUU SIBIISIIOTCS pEILICHHE PACYETHBIX 33124
1 J1a0OpaTOPHBINA MPAKTUKYM.

Pemenue 3a1a4y 3aHMMAaeT B XUMUYECKOM 00pa30BaHUH BaXKHOE MECTO, TaK KaK 3TO OJIUH U3
pPUEMOB 00y4YEHHSI, TOCPEACTBOM KOTOPOro odecreunBaercs: 0oliee riiyooKoe U MOJIHOE YCBOECHUE
yueOHOro MaTepuana o XuMuu. UToObl Ka4eCTBEHHOTO OCBOUTH XUMUIO, U3yUYEHUE TEOPETUUECKOTO
MaTepuaia JOJKHO COUETaThCs C CUCTEMAaTHUYECKUM PEIICHUEM Pa3IMYHBIX 3a7au.

JlaHHBIN Kypc pa3BUBAET y yyallUuXcs YMEHHE pellaTh TEOPETUUYECKUE U PACUETHBIE 3a1aUH,
a Takke o0IlIMe MHTEJUIEKTyalbHble YMEHHUS U HAaBBIKM — aHAJIM3UPOBaTh, KOHKPETHU3UPOBATbH,
000011aTh, MPUMEHATH IPUEMBI CPABHEHUSI.

Pemenue 3a1a4y cnocoOCTBYET OCO3HAHUIO YYALTUMUCS CBOEH COOCTBEHHOM NEATEIbHOCTH,
00ecreynBaeT UX CaMOCTOSTENIbHOCTh M aKTUBHOCTD, (POPMUPYET YMEHHSI IPUMEHSTD MOJTy4YCHHbIE
3HAHUS B HECTAHJAPTHBIX, TBOPUECKUX 3a/1aHUsAX. TaKkxke y CTy/IEHTOB BOCITUTBIBAETCS TPy 10to0ue,
LIEJIEYCTPEMIIEHHOCTh, Pa3BUBAECTCSI YYBCTBO OTBETCTBEHHOCTH, YHNOPCTBO M HACTOMYMBOCTH B
JOCTHIKEHUH TOCTABIEHHOW 1enu. B mpolecce pemieHus 3aiad peanu3yroTcs MeXIpeaIMeTHbIe
CBSI3M, YTO MO3BOJISET YYALIMMCS IOJIy4aTh HEIOCTHOE MPEACTaBICHUE 00 OKPYKAIOUIEM MHpPE C
[ENbI0 MCIOJIb30BaHUs €ro B JanbHeimeil xu3Hu. VHTerpamus ¢ TeMud mnpeamMeTamMu, KOTOpbie
Ka)XyTCs CTYACHTaM JIOCTaTOYHO IMPHUBJIEKATEIbHBIMU, ITO3BOJISET YCIIEIIHO MOBBIIIATh UHTEPEC K
XUMHUH U pa3BUBaTh MOTUBaLMIO €€ n3ydeHus. VHTerpupoBaHue ¢ MPHUKIATHBIMUA TUCHUTUIMHAMU
PacKpbIBa€T BO3MOXKHOCTH NMPAKTUYECKOTO IPUMEHEHHS TPUOOPETAEMBIX XUMUUECKUX 3HAHUU.

JIaGopaTopHbIil MPAKTHUKYM MO XUMHUHU JUIsl CTYIAEHTOB MpEIIojiaraeT pa3BUTHE HABBIKOB
paboThl B 1abopaTOpHH C XUMUYECKUMH BEIIECTBAMH, a TAK)KE CIIOCOOCTBYET JyUIIEMY YCBOCHHUIO
JUCITUTUIAHBI.

B xone npoBenenus nmpakTUYECKUX 3aHATUHN (JJaO0paTOPHBIX paboT) CTYACHTY HEOOXOIMMO
MPOBECTU XMUMHUYECKUN SKCIIEPUMEHT, 3aMKCUPOBATH CBOM HAOJNIOCHUSA, OMHCATH MOJTYYCHHbIE
pPe3yNbTaThl U CAENaTh COOTBETCTBYIOIINE BBIBOIBI.

N3yuenune o60meoOpa3oBaTesibHOM  y4eOHOW  JUCHUIUIMHBI  «XHMHS»  3aBeplIaeTcs
MoABEACHUEM HTOTOB B (opMme nuddepeHIIMpoBaHHOTO 3adeTa B paMKaxX MPOMEXYTOYHOU
arrectanuu ctyaeHtoB B mpouecce ocBoeHus OIIOIT CIIO ¢ momyueHHeM cpeaHero oOIIero
obpazosanus (IITICC3).

7. OHEHOYHBIE CPEACTBA U1 KOHTPOJISA YCIIEBAEMOCTHU
7.1. ITacnopT poHIA2 OLICHOYHBIX CPEACTB

Ko
KoHTpOnHpyeMsie b HanmeHnoBaHMe OLIEHOYHOTO CPEICTBA
Ne KOHTPOJIUPYEMO
| pasnenst (Temsl) | .
i JUCIMILINHBI 1 KOMICTCHIMH TCKyHH/If/'I HpOMe)KYTO‘-IHaﬂ
(mn ee acth) KOHTPOJIb aTTecTalus
| Pazmen 1. OOmas wu Vv, T, P, IIP,
" | HEOpraHW4ecKas XUMUsI KP
Paznen 2. Opranunueckas Vv, T, P, IIP,
2. - DK3aMeH
XUMHS KP

7.2. Kputepum olleHKH 3HAHUH

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

CTYACHT OOHapyKHMBaeT He3HAHHE OOJIbIIEH YaCTH COOTBETCTBYIOLIETO
BOIIPOCA, A0MyCKaeT OIIUOKHU B (POPMYIUPOBKE ONpEeNICHUI U paBuJ,
HCKaXAIOUIUE HX CMBICJ, OECIOpPSIOYHO M HEYyBEPEHHO H3Jlaraet
MaTepual.

Y 10BIIETBOPUTEIILHO

CTYJIEHT OOHapYyXMBAET 3HAHWE U IOHUMAHUE OCHOBHBIX IOJIOKEHUM
JAHHOM TEMBbI, HOT H3JIaraéT MaTepual HEMNOJHO M JOIYCKAeT
HETOYHOCTU B ONPEACICHUN MOHATHIA WK (POPMYTUPOBKE MPABUIL; HE
yMeeT JOCTaTOYHO TJIy0OKO U J0Ka3aTeJbHO O0O0OCHOBAaTh CBOU
CY)KJIGHHsIT U IIPUBECTH CBOM IPUMEPBI; M3JlaraeT MaTrepuall
HEINOCJIE0BATEIbHO U JOMYCKAeT OIIMOKU B S3BIKOBOM O(OpPMIICHUH
U3JIaraeMoro.

Xoporio

CTY/ICHT JIa€T OTBET, yIOBIICTBOPSIOMIUN TeM ke TPEOOBaHUSIM, YTO U
JUTSL OTICHKH «OTJIMYHOY», HO JIOMyCKaeT 1—2 ommuOKu, KOTOPBIE cCaM ke
UCTIpaBIsieT, U 1-2 HemoueTa B IMOCIEIOBATEIBHOCTH M S3BIKOBOM
0(hOpPMIIEHUH H3JIaraeMoro.

OTJIINYHO

CTYACHT IOJIHO H3JlaraeT MaTepuasl (OTBEYaeT Ha BOIIPOC), JaeT
[IPaBWJIbHOE OINpEAEICHUE OCHOBHBIX IOHATHM; OOHapyXHUBaeT
[IOHMMaHWe MaTepuana, MOXeT O0OOCHOBaTh CBOU CYXKAEHUS,
IPUMEHUTD 3HAHUS HA IPAKTHKE, IPUBECTH HEOOXOUMbIE IPUMEPHI HE
TOJIbKO U3 YU€OHHKA, HO M CAMOCTOSATEIBHO COCTABIICHHBIE;

u3jaaracT MaTepuall MocJIe0BaTeNIbHO U JIOTHYHO.

Kpurepuu onienuBanus pedepara

[Toporu onieHOK

BapuaHThl napameTpoB

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

TeMa pedepara HE pacKpbiTa, OOHAPYKHBACTCS CYLIECTBEHHOE
HETMOHMMAaHHUE MPOOJIEMBI.

Y 10BIETBOPUTEIEHO

UMEIOTCS  CYIIECTBEHHbIE  OTCTYIUIEHHS  OT  TpeOOBaHHMH K
pedepupoBanuo. B uyacTHOCTH, Tema OCBEIIEHA JIMIIb YaCTUYHO;
JIOTIYIIEHbI (paKTUYEeCKHEe OMIMOKH B cojAepkaHuu pedepara WM Hpu
OTBETE Ha JIONOJHUTENBHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBOJIBI.

Xopomo

OCHOBHbIE TpeOoBaHUs K pedepaTy U ero 3aluTe BBIIOJHEHBI, HO TpU
3TOM JOMYIIEHbl HENOYETHL. B uyacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KEHUU MaTepualla; OTCYTCTBYET JIOTHYECKas MOCJIE0BATEIbHOCTh
B CYXKICHHUAX; HE BbIJIEpX,aH 00bEM pedepara; UMEIOTCS YIYILIEHUS B
0(OpMIICHUH; Ha JIONOJHUTEJIbHbIE BOIIPOCHI JIaHBI HEMOJHBIE OTBETHI.

OTJIINYHO

BBIMOJIHEHBl BCEe TPeOOBaHMS K HAMMCAaHMIO W 3amuTe pedeparta:
o0o3HavyeHa mpobsieMa 1 000CHOBaHa €€ aKTyaJIbHOCTb, ClI€laH KpaTKui
aHaJU3 Pa3JIMYHBIX TOYEK 3pPEHUs HAa paccMaTpUBaeMylo MpolieMy U
JIOTUYHO W3JI0’KEHA COOCTBEHHAsI O3UIMSL, CPOPMYITUPOBAHBI BBIBOIBL,
TeMa PacKpbITa MOJTHOCTHIO, BbIJIEpKaH 00bEM, COOII0IeHBI TPEOOBAHUS
K BHCIIHEMY OCbOpMJ'IeHI/IIO, JaHbl OTBETBI Ha JOIIOJIHUTCIIBHBIC
BOIIPOCHI.

Kputepun o1ieHKM KOHTPOJIBHOM paboThl, TECTUPOBAHUS

Ouenka "5" craButcs 3a 90-100% npaBUIIbHO BBIIOJIHEHHBIX 3aJaHUI
Onenka "4" craButcs 3a 66 - 89% npaBUIBLHO BHIIOJTHEHHBIX 33JaHUN
Ouenka "3" craButcs 3a 50-65% NpaBUIILHO BBHIIOJIHEHHBIX 33aJaHUN
Onenka "2" cTaBUTCS, €CIIA MMPABUIILHO BBITIOTHEHO MeHee 50% 3amanuii
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Kputepuu orieHOK mpoMeKyTOYHOM aTTeCTallluu

IToporu oueHok

BapuaHTsl napameTpoB

HeynosnerBopurenbHO

Onenka «HEYIOBJIETBOPUTEJIbHO» BoicTaBmsieTcs:

1) 3a moJIHOE OTCYTCTBUE OTBETA HAa BCE BOIPOCHI OMIIETA;

2) mpH HECOOTBETCTBHHM OTBETAa 3aJaHHOMY BOINPOCY, HEMOJIHBIC,
HETOYHBIE OTBETHI HA BCE BOMPOCKHI OMIIETa, €CIIM OHU COMIEepKaT Ooiee
JIBYX T'PyOBIX OIIMOOK WK OoJiee MATH HE3HAYMTEIbHBIX 3aMeUaHUi
(HemouerToB);

3) pu oOHapy)KEHUH IIIaprajoK.

JloToHUTENbHBIE W YTOYHSIOIIME BOMPOCHI IpenojaBareis He
IPHUBOISAT K KOPPEKIIMH OTBETA 00YYarOIIerocs.

VYIOBIETBOPUTEIILHO

Onenka «YJIOBJIETBOPUTEJIBHO» BeICcTaBis€TCS 3a HEMOJHBIC,
HETOYHBIC OTBETHI HA BCE BOMPOCHI OMIIeTa, TPH HAIMYUH JIBYX TPYOBIX
OMMOOK WM TSATH HE3HAYUTENBHBIX 3aMEYaHWil (HEI04YEeTOB).
JlononHuTeNbHBIC M YTOUHSIONIME BOIIPOCHI MPEnoaBaress MPUBOIIT
K KOPPEKIIMU OTBETa 00Y4aOLIeTOCs.

Xoporio

Onenka «XOPOIIO» BeicTaBIIsIeTCA 3a TPABWIIbHBIE, HO HEAOCTATOYHO
MOJTHBIC OTBETHI HA BCE BOMPOCHI Owiera, mpu Hamwuuu | rpyOoid
ommOKu WM 3-4 HE3HAYMTENbHBIX 3aME4YaHWil  (HEIOYeTOB).
JlonomHUTEIbHBIE U YTOUHSIIOIIUE BOMPOCHI MPEIOIaBaTessl MPUBOASLT
K KOPPEKIIMH OTBETa 00YYarOIIEerocs.

OmIM4HO

Ounenka «OTJIMYHO» BeicTaBisieTCsl CTYAEHTY 3a IIOJHBIE,
pasBepHyTble M IPaBUJIbHBIC OTBETHl HA BCE TPHU BOIPOCHI OuIIETa.
JlonycTMoe 4YHMCII0 HE3HAUUTENbHBIX 3aMEUaHUl M HEI0YETOB — HE
Oonee  nByX. JlomomHuTenbHBIE WM YTOYHSIOLIME  BOIPOCHI
IIPEIoiaBaTelis NPUBOMIT K KOPPEKLHUK 0TBETa 00y4aroIIerocsl.

37




7.3. OueHO4YHBbIE CPEACTB /ISl IPOBeAeHHUS TeKyllel aTTecTallul

BEIIECTB, MOJIb, MOJISIpHAsI
Macca, MOJIApHBIN 00beM,
XUMHUECKAs PEaKLIUs,
KJ1accu(UKaIMS PEaAKIUH,
IEKTPOJIUT U HEIJIEKTPOJIUT,
JNEKTPOIUTHYECKAS
TUCCOITUAITHSI, OKUCITUTENb 1
BOCCTaHOBUTEIIb, OKHCIICHUE
1 BOCCTAHOBJICHHE.

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

peakiuii HOHHOTO OOMeHa.

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

- OIICHKH BIUSHUS XUMHYECKOTO
3arpsi3sHEHNS OKPY KAroIel cpebl
Ha OpraHu3M 4YeJIOBeKa,

- KpUTHYECKOH OLIEHKU
MH(OPMAIUH O BELIECTBAX,
WCTIONIb3YEMBIX B OBITY,

- IPUTOTOBJICHHS PACTBOPOB
3a/1aHHON KOHLEHTPALMH

®opma o
3HaHuA YMeHus [IpaxTHueckuii ONBIT (BIAIETH) Jlnanbie kadecTBa 00yJarOmIErocs
aTTecTaluu
- XHMMHYECKYI0 CUMBOJIMKY: - HazpiBaTh: Xumuueckue
SHAKM XUMHYECKUX 3JIEMEHTBI, COETUHEHNS N3YUYEHHBIX - 4YBCTBO FOPJIOCTH M YBAKCHHS K
DIIEMEHTOB, OPMYIILI KJIaCCOB. HCTOPHUH U JOCTHKEHUSIM
XUMHUCCKUX BEIICCTB U . Hcrons308ath NproOpeTeHHbIC OTEYECTBEHHOIH XUMHUECKOH HAYKH;
ypaBHEHHS XHUMHUECKHX - OOBACHATD: HUIUUECKUI CMBICIT SHAHUS ¥ YMEHHS B IPAKTHIECKOI
pEaKLHUd. aTOMHOT0 (TIOPSIAKOBOT0) HOMEPa TESTEIBPHOCTH ¥ IIOBCEIHEBHOM - XUMUYECKH TPaMOTHOE MTOBEJICHNE
. XUMHAYCCKOro 3JIEMEHTa, HOMEPOB SKHM3HU VIS B IIPpo(heCCHOHANBHON JIeATETFHOCTH
- BaoxneHIIAe HORATHA I'pYIIIbL ¥ IIEPUOJA, K KOTOPbIM 1 B OBITY TIpH OOpaIlleHHH C
XMMHH: XUMHYCCKUH 3JIEMEHT MPUHAIJIEKNT B - 0e30macHOro oopameHus ¢ XMMHUYECKUMH BEIIECTBAMH,
SJIIEMCHT, 4TOM, MOIICKY 1A, ITepuognueckoii cucreme I.11. BELICCTBAMHU U MaTepHalIaMH, MAaTepHAIAMH H [IPOLIECCAMY;
OTHOCHUTEIbHBIC aTOMHAS U MeHzeneeBa; 3aKOHOMEPHOCTH
MOJIEKYJISIpHASI MacChl, MOH, | p3MeHeHHs CBOMCTR 3JIeMEHTOB B - 9KOJOTHICCKH IPaMOTHOTO - TOTOBHOCTH K TIPOIODKEHUIO
V, T, P, [IP, | XMMHY€ECKas CBSI3b, npezenax MajblX IIEPHOJIOB U TIOBE/ICHUA B OKPYKAIOWIEH CPENIe, | oGpasoBaHMs M OBBIIICHHS
KP BEIIECTBO, KJIaCCUPUKAIUSI TJIABHBIX MOATPYIIIT; CYIIHOCTh KBaJIM(UKALIMU B M30paHHON

npo(heCCHOHATBHOM AeATETBHOCTH U
00BEKTUBHOE OCO3HAHUE POJTU
XMUMHYECKUX KOMIIETCHIIUH B 3TOM;

- YMEHHWE UCIOJIb30BATh TOCTIKCHIS
COBPEMEHHOM XUMUYECKON HAYKH U
XUMHYCCKUX TEXHOJOTHH JIJIst
MOBBIIIEHHS] COOCTBEHHOT'O
VHTEJUIEKTYalbHOTO Pa3BUTHUS B
BBIOpaHHOH TIPohecCHOHATBHON
JIeSITETbHOCTH.
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COCTaBa, MePUOINUECKUI
3aKOH; 3aKOH ABOrajipo,
3aKoH I 'ecca, XUMIUIECKOTO
ctpoeHus bytieposa.

- OCHOBHEBIE KJIaCCHI
HCOPTraHNYCCKUX 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
OKUCIIEHUS DJIEMEHTA B
COCOUHCHUAX, TUIT XI/IMH‘-ICCKOﬁ
CBS3H B COEIUHEHMSX,
BO3MOKHOCTb TIPOTEKAHHS PEaKInit
HOHHOTr0 OOMeHa.

- CocTaBisTh: (GOPMYIIBI
HEOPraHWYECKUX COEIMHEHUI
HU3YYEHHBIX KJIACCOB; CXEMBbI
CTpOEHHSI aTOMOB TIepBbIX 20
anemeHTOB [lepuoanueckoit
cuctemsl [[.M1. MeHeneena;
YpaBHEHUS] XUMHYECKUX PEAKIIUH.

- BBIYuCHsATh: MaccoBytO JOJII0
XUMHUYECKOTO JJIEMEHTA T10
(dhopMyIe coeAMHEHNST; MaCCOBYIO
JIOJTEO BEIIECTBA B PaCTBOPE;
KOJINYECTBO BEIIECTBA, 00bEM HIIH
MAaccy 10 KOJIHYECTBY BEIIECTBA,
00BEMY MIIM Macce peareHTOB, N
MPOAYKTOB PEaKUH; TETJIOBOH

3¢ (deKT peakium.
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[Ipumepbl OLIEHOYHBIX CPEICTB

IIpuMep KOHTPOJIBLHBIX padoT:

Bonpockl KOHTPOIBHBIX padoT

Kontponbnas padora no pasgeny 1
«O01as 1 HeOpraHu4ecKask XUMHSD»
BapuanTt Nel

1. K amynbcusaMm ¢ xKuakoit $hazoit OTHOCSATCS:

a) TieHa

b) B3Bech

C) Kpem

d) mynena
2. Ompenenute MaccoBYIO JT0It0 Boabl B kpuctamioruapare CaSOy - 2H,O (rumc).
3. Haiiaute maccy conu, KoTopasi 00pa3yeTcs Ipy B3aUMOAEHCTBUM pacTBOpa rMAPOKCHIA KAIUs
C pacTBOPOM CEpHOM KHUCIOTHI Maccoi 30r ¢ MaccoBOil 10s1eit KUcaoTsl 5%.
4. Onpenennure MaccoBYIO JOJIIO cynb(dara HATPHUS B pacTBOpe, monydeHHoM cimuBanueM 120t 10%-Horo
pactBopa Na,SOs u 200r 4%-Horo pacTBopa TOro ke BelIeCTBa.
5. Beruncnure MossipHyto KoHIeHTpauio 20 % pacTBopa XJIopuaa KainbLus MI0THOCTHIO 1,178 r/mit.
6. Uemy paBHa MOISPHOCTh U MOJsLTbHOCTE 30% pactBopa NaOH mmotHocTero 1,328 r/mMn? K 1 11 aTOTO
pacTBopa npubaBuIU 5 11 BOABL. BEUKCINTE MacCOBYIO IOJIIO TOIYYEHHOTO PacTBOpA.
7. BLIUMCIIHMTE KOHIL. THAPOKCH/I HOHOB B BOJHOM PACTBOPE, ECIIM KOHIL. HOHOB BOZI0po/1a paBHa 10 Mosin/i.
VYKaxuTe LBET METHJIOPAHXa B 3TOM PacTBOpeE.
8. B pactBop nomectunu 100 monekyn. Onpeaenure 4ucio AUCCOUUUPOBAHHBIX MOJIEKYII, €CIU CTEIICHb
JMCCOLMAINH PaBHA!

a) 0,04

b) 04

c) 0,1

d) 09
9. pH pactBopa paBeH 5. Beruucnure KOHIEHTPALKIO THAPOKCH HOHOB B PACTBOPE. Y Ka)KUTE L[BET
METHJIOPAaHKa B 3TOM PacTBOPE.
10. K 20 r pactBopa, comepxariero 5 % cynbdara mean, 100aBUIN THAPOKCHJT HATPHS. Brraucinure
Maccy o0pa3oBaBLIErocs ocaaka?
11. Kakve u3 npuBeeHHBIX PEAKIUil SBISAIOTCS BHYTPUMOJNEKYIApHBIMU? PaccraBeTe K03(hunmeHTs B
YPAaBHEHUSX PEaKIMi. YKAKUTE BOCCTAHOBUTEIb, OKUCIIUTEIb.
a) KNO3 = KNO; + O;
6) Mq+ N, = Mq3N2;
B) KC103 = KCl + Os.
12. CoctaBbTe cXeMy AJIEKTPOJIM3a BOJHOTO pacTBOpa HUTpaTa Oapust Ha IUTATHHOBBIX AJIEKTPOAaX
13. Ilpu anekTponu3e 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 HOAUAA Kalus B pacCTBOpe 0Opazyercs: a) HOA0BOOPOIHAS 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 MaccoByrO OO MIENOYM, KOTOpasi 0O0pasyercst mMpu pacTBopeHun 124r okcuma
HaTpusl B BoJe maccoil 960r.
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3. Beruucnure maccoByto om0 (%) Kpucramum3anuoHHoi Boabl B ['aybepoBoit comu NaxSOy -
10 H20
4. Cxonbko rpaMmoB BoJibl Hasto ucnaputb u3 800 r 15%-ro pacTBopa BemiecTBa, 4TOObI yBETUYHUTD
€ro MaccoBYIO J10J1t0 Ha 5%7?
5. Jns meiirpanuzanuu 20 ma 0,1 M pacTBOpa CONSTHON KUCIOTHI MOTPEOOBAIOCH 6 MII pacTBOpa
eakoro Hatpa. OnpeneauTb MOJSIPHYIO KOHIIEHTPAIIMIO pacTBOpa €AKOTo HaTpa.
6. CKOJIbKO IPaMMOB pacTBOpa C MaCCOBOM J0JIEH cepHOU KUCIOTH 96% HEe00X01uMo BIUTH B 1 11
BOJIbI, UTOOBI MOTYYUTh PACTBOP C MaccoBoit noneit 10%?
7. Ckonbko Ma 0,5 M u 0,1 M pacTBOpoB a30THOM KHUCIOTHI CIEAYET B3SITh ISl IPUTOTOBICHUS
1000 M 0,2 M pactBopa.
8. B pactBop mnomectunu 100 wmonekyn. Omnpenenure CTENEHb IUCCOLUAILUMU, €CIIU
JUCCOLMUPOBAIIH:

a) 5 MOJeKy,

b) 15 moneky,

c) 50 monexyi,

d) 95 monekyn
9. pH pactBopa paBen 3. BprumciuTe KOHI. THIPOKCHZI HOHOB B pPacTBOpe. YKaKUTE IBET
¢beHondTanenHa B 3TOM pacTBOpe.
10. B pesynbpTaTe peakuuu cyinbdura Kanpliusg ¢ okcuaoM kpemuus (IV) Bbienwiics ra3z okcup
cepsl (IV) o6bemom 67,2 1. Onpenenute Maccy COJU, KOTOpasi BCTyIUJIa B PEaKIUIo.
11. Kakue coequHeHHs U MPOCTHIE BEIECTBA MOTYT MIPOSBIISATH TOJIBKO OKHCIUTENbHbBIE CBOMCTBA?
Bri6epute Takue BemiecTBa u3 npemioxkeHHoro nepedns: NO2, Oz, HoSO3, K2SO4, FeCly, HNOs.
CocTaBbTe ypaBHEHHE IIEKTPOHHOTO OanaHca, paccTaBbTe KOA(D(PHUIIMEHTHI B YPaBHEHUH PEAKIIUU:
Cl; + KOH = KCl + KC103 + H»O.
12. CocraBbTe CcXeMy OJIJIEKTPOJIM3a BOJHOIO pacTBOpa cynb(ara LHUHKA Ha TpadUTOBBIX
AJIEKTPOJaxX
13. Ilpu snexTponus3e BOIHOTO pacTBOpa HUTpara cepedpa BhIIEIHIOCH 5,6 1 raza. CKOJBKO
rpaMMOB MeTajlla OTJIOKHIIOCH Ha KaToe?
14. Tlpu snektponuse pactBopa Hutpata Meau(Il) Ha katone BeIIENsSETCS:
a) MeJib; 0) KUCIIOPOJI; B) BOJAOPO/I.
[Ipu snexTponu3e pacTBopa OpoMHIa JTUTHS B paCTBOpPE 00pa3yeTcs:
a) Bojia; 6) OpOMOBOIOPOIHAS KMCIIOTA; B) THAPOKCHU/T JIUTHS.

KonrponbHas pabota no pazaeny 2
«Opranuyeckast XUMHUS»
Bapuant Nel

1. IlpuBenuTe 1O OJHOMY IPUMEPY JJISl KaXKIOTO THUIIA:

a) Peaxnuu, HanpaBJeHHBIE HA YIJTMHEHUE e (KOHCTPYKTUBHBIC PEaKIUK), HAIPUMeED,

IKUJIMPOBaHUE, OJTUMEPU3aLHs, (T10JIM)KOHACHCALINS

b) Peakiuu, HarpaBlIeHHbIE Ha YKOPOUEHHE YIIIEPOIHOM IeTH (PeaKIUy paciieryIeHus )

¢) Peaxnyu BBeeHMs, yalleHNs UK B3aMMOTIPEBpaIeHHs ()yHKIIMOHAIBHBIX TPYIIIT

d) Peaxnum oOpazoBaHusl KPaTHBIX CBSI3EH

e) Peaxknuu nuknuzanuy 1 apoMaTu3aniu
2. Onpenenute BaJCHTHOCTh U CTENICHW OKHUCIICHUS aTOMOB yriiepoja 1o ¢opmyam coenunennit: 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: N3BECTHAK — OKCHUJL
KaJbIHs — KapOu KaJjblys — aleTUIeH — OCH30JI — IeKcaxJIopaH.
5. 10 n cMecu dTHIIeHA | TiporiaHa v 10 11 Bojopo/ia MPOMyCTHIIN HaJT KaTamu3aTopoM. [1pu 3ToM o0muit
00beM cMecu yMeHbImiIca A0 16 1. Onpenenute 00beMHOE COAEpIKaHUE MIPOMaHa B UCXOIHONW CMECH.
6. OnpezienuTe MOJIEKYIIAPHYIO (POPMYITY TUTAIOTCHIIPOU3BOTHOTO AJIKAJANEHA, €CIIH U3BECTHO, YTO
MaccoBas J10Jis1 OpoMa B HEM cocTaBiseT 75,5%?
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7. B pe3ynbTare peakuy MOJIHOTO OKHCIICHHUS roMoJiora OeH30a BeIAeTIICs ra3 oobeMoM 4,704 1.
Ompenenure CTPOSHUE apOMaTHIECKOTO YIIIEBOIOPOa, €CITH U3BECTHO, UTO B pEaKIHIO BCTYiIo 6,048 11
kuciopoaa?

8. Kakue BemiecTBa MOKHO UCIIOIB30BaTh IS MOCIEA0BATENBHOrO NpeBpatienna? Hanvcats ypaBHeHUS
peaKIIUd.

CaCO; —= CaC,

o
C —= H—C=C—H ——CH,——C</

7\ "

H—CH=CH—H CgHg — CgHsNO;

\

C,HsOH HO—CH,—CH,-OH

BapwuanT Ne2
1. HanmmumTe ypaBHEHHS peakuil THAPHUPOBAHHS TIIIOKO3BI M (PPYKTO3BL. YKAXKHTE, K KAaKOMY KJaccy
OPraHnvYCCKUX BCHICCTB OTHOCATCA MPOAYKTHI BOCCTAHOBJICHUS.
2. CocraBbTe CTPYKTypHBIE (GoOpMynsl: a) 4-BTOp-OyTHi-3,5-muMmernnrentaHa; 0) 4-Broprpormi-3-
STHITENTaHa.
3. Ipu B3auMoelicTBUM 8 CM® NPEENBHOTO 0HOATOMHOTO criupTa (1. = 0,8 r/cM®) ¢ HaTpreM BBIIETUIICS
BOZIOPOJ B 00bEME, JOCTATOYHOM ISl THIapupoBanus 2,24 11 3TeHa (H. y.). Onpenenure MOJICKYJIIPHYIO

dhopmyiry criupra.
4. Onpenenute KOHEYHBIN MPOAYKT B pe3yJIbTaTe CIAEAYIOMINX MPEBPALLCHHIN:
S +HC +Na, t AlCIs, t Kar,, t +H0

u »."‘: = X‘ —== X’l ~ XH X Xf‘:

=

Ha  “4 H,S0, (komw)
Hanuiure ypaBHEHHS 3TUX PEaKLIMM.
5. Ha cmech xapOumoB amfoMUHHAA W KanbIus maccoil 34,4 T mopelicTBOBaM pa30aBIeHHON COJSHON
kucinoToi. OnpenenuTe MOJIEKYJSIpHYIO (hOpMYITy YIIIEeBOJOPOOB, BBIACTHBIIUXCS B X0/I€ PEaKLIUH, €CIN
UX CyMMapHbIi 00beM coctaBiseT 14,56 n?
6. Paccunraiite, kakoil 00beM (H. y.) Bozayxa (¢ (O2) = 21 %) HeoOXoauM I OJHOro cropanus 10 m*
HPHMPOJHOIO Ta3a, copepskamero 96 % mo o6beMy MeTana u 2 % Heroprouux npuMeceit. OTser paiire B M
¢ TourocThio J10 0,001.
7. HanuiuuTe ypaBHEHUS 3TUX PEAKLIMM.
CH4 — C2Hs — C3Hs — Ce¢Hi4 — CsHs — C¢HsNO2

Iuxaorexcan
8. Beruucnure, kakoil 00beM (H. y.) AMBHHMIA MOXXHO IOJYYHUTH JETHAPOraJIoreHupoBaHUEeM 1,4-
nuOpomarnkaHa Maccoi 216 Kr, eciii BbIXOJ IPOAYKTa peakiuu coctasisier 90 % ot TeopeTnyeckoro?
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7.4. OIICHO‘IHBIe cpeacrea AJisi MpoOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranmu

HpOMe)KYTO‘IHaH arrecranus

BEIIECTB, MOJIb, MOJISIpHASI
Macca, MOJISIpHBIN 00BbeM,
XUMHYECKasl peaKiusi,
KJIaCCU(UKAIS PEaKIuil,
3JIEKTPOJIUT U HEIJIEKTPOJIHT,
AIIEKTPOJIUTHYECKAS
JIICCOIIHAITVSI, OKUCITUTEI 1
BOCCTAHOBUTEIb, OKHCIICHUE
Y BOCCTaHOBJICHUE.

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

peakiuii HOHHOTO OOMeHa.

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

- OnpenensTh: COCTaB BEIIECTB IO
ux (hopMynam, MPHUHAIICKHOCTD

- OLICHKY BIIUSIHUSA XHUMHYECKOTO
3arpsi3sHEHMS OKPY KAroIel cpebl
Ha OpraHu3M 4eJI0oBeKa,

- KPUTHYECKOM OLICHKHU
WHOPMAITUK O BEIIECTBAX,
WCTIOJIb3YEMBIX B OBITY,

- IPUTOTOBJICHHS PACTBOPOB
3a/1aHHON KOHUEHTPALMH

®opma o
3HaHusA VmMenust ITpakTrdeckuii onbIT (BIAIACTH) JInuHble KauyecTBa 00YYAIOIIEerocs
aTTecTaluu
- XHMHUYECKYIO CUMBOJIMKY: | - Ha3pIBaTh: XMMHYECKHE
3HAKH XUMHUYECKUX 3IIEMEHTBI, COSTUHEHHS H3YUCHHBIX
3JIEMEHTOB, (POPMYJIBI KIIaCCOB. - 4YyBCTBO TOPIOCTH U YBAXKCHUS K
XMMHYECKUX BEIIECTB U HUCTOPHHU M JOCTHKECHUAM
YpaBHEHHS XHMHYECKUX - OOBsICHATB: pu3ndeckuii cMpicn | Mcmons30BaTh NpHOOpPETEHHBIE OTEUECTBEHHON XMMHIUECKOI HAYKH;
peaxiuit. aTOMHOTO (ITOPSIKOBOT0) HOMEpPa 3HAHUS U YMEHUsSI B TIPAKTHYECKOMN
XMMHYECKOTO 3JIECMEHTa, HOMEPOB | JIEATEIBHOCTH M MOBCETHEBHOM - XMMUYECKH IPaMOTHOE TIOBEICHUE
- Baxxuelimue nonAaTus TPYIIIIBI U IEPUOA, K KOTOPHIM JKU3HH IS B IpOeCCHOHATEHOMN IEATETBHOCTH
XUMHH: XUMHUYCCKHHU 3JIEMEHT IPUHAIJICIKHUT B U B OBITY IIpU 0OpallleHHUH C
DJIEMEHT, aTOM, MOJIEKYIIA, ITepunonnueckoii cucreme /.M. - 6e30MacHOro OOpaNIeH s ¢ XUMUYECKAMH BELIECTBAMH,
OTHOCHUTEJILHBIE aTOMHAA U MemneneeBa; 3aKOHOMEPHOCTH BCIICCTBAMM M MaTCpHalaMH, MaTepHaaaMy U MPOIeCCaMu;
MOJICKYJISIpHAsi MACChI, HOH, | M3MEHEHHs CBOMCTB DIIEMEHTOB B
XUMHYECKas CBA3b, Ipejenax MalbIX [IepPHOIO0B 1 - OKOJIOTHICCKH IPAMOTHOTO - FOTOBHOCTb K MPOJIOJIKEHHIO
—— BEIIECTBO, KIACCUDUKALMA | [JIaBHBIX HOATPYIIIT; CYIIHOCT TIOBC/ICHIS B OKPYKAIOIICH CPCIIC, | oGpasoBaHus U MOBBIILICHHUS

KBaJM(PHUKALMN B N30paHHOM
npodeccroHaIbHOM AeATETbHOCTH U
00BEKTHBHOE OCO3HAHUE POJIU
XMMUYECKUX KOMIIETEHLIMH B 3TOM;

- YMEHHE UCIOIb30BaTh JOCTUKEHHS
COBPEMEHHOM XMMUYECKON HAYKH U
XUMHYECKUX TEXHOIOTUN IS
MIOBBIILIEHUS COOCTBEHHOTO
WHTEIJIEKTYaIbHOTO Pa3BUTHSA B
BBIOpaHHOH MpodeccrnoHaTbHON
JIEATEIBHOCTH.
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3akoH ['ecca, XMMHUYECKOTO
ctpoenus bytneposa.

- OCHOBHBIE KJIaCCBI
HEOPTaHUYECKUX U
OpTaHUYECKUX COCAMHCHHUHN U
UX XUMHYECKHE CBOMCTBA.

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

- CocraBmusth: (popmynb
HEOPraHUYECKUX COECTMHEHUI
H3yYCHHBIX KJIACCOB; CXEMBI
CTPOCHHUA aTOMOB nepBbix 20
anemeHToB [leproanueckoit
cucremsl /.. Menneneena;
ypaBHEHUS] XUMHUYECKHUX PEaKLIUi.

- BBIYuCHATh: MaccoBytO J0JII0
XUMHYECKOTO 3JIEMEHTa TI0
(hopMyIte CoeIMHEHNST; MACCOBYIO
JIOJTEO BEIIECTBA B PaCTBOPE;
KOJIMYECTBO BEIIECTBA, 00BEM HITH
Maccy IO KOJMYECTBY BEIECTBA,
00BEMY MIIM Macce peareHTOB, HIIN
MPOYKTOB PEAKLIUH; TEIIOBOM

3¢ (dexT peakiuy.
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1.4.1 IlpumepHbie BONPOCHI JJI51 IPOBeIeHMsI IPOMEKYTOYHOI aTTeCTAlNH
1 cemectp

1. [lepuonuueckuii 3aKOH W TEPUOAMYECKAs CUCTEMa XHUMHYEeCKHX osnemeHtoB J[.U.
MeHieneeBa Ha OCHOBE MPEACTABICHUI O CTPOCHUH aTOMOB. 3HAU€HHE IEPUOIMYECKOT0 3aKOHA IS
Pa3BUTHS HAYKH.

2. CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUUM AaTOMOB XHMHUYECKHX DJJIEMEHTOB U
3aKOHOMEPHOCTH B M3MCHECHHMHM MX CBOWCTB Ha MPUMEpE: AJIEMEHTOB OJHOTO TEPHOJA, TPYIIIBI.
DneKTpoHHbIE (OpPMYIbl U TpauUecKre CXeMbl CTPOSHHS JIJIEKTPOHHBIX CIIOEB aTOMOB 3TOTO
Mepuo/ia, TPYIIIbL.

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

4. Honnas cBsi3b, ee oOpa3oBaHue.

5. 3apsibl HOHOB. CTeneHb OKUCIECHUS U BaJIGHTHOCTh 3JIEMEHTOB.

6. Mertaunueckas cBsizb. BoopoiHas CBS3b.

7. XUMHYECKHUE PEAKIIUU U 3aKOHOMEPHOCTH UX NMpoTeKaHus. CKOPOCTh XUMUYECKON PEaKIUU.
DNeMEHTapHBIC U CII0KHBIE PEAKIIUU.

8. @dakTopel, BIUSAIOMME HA CKOPOCTh XHUMHUYCCKUX peaknui (mpaBwio Bant-T'odda).
KaranuzaTopsl 1 ”HTUOUTOPBI.

9. HeoOpatumblie 1 oOpaTtumbie peakiuu. Xumudeckoe pasHoBecue (npunnui Jle llarense).
10.  JlucmepcHble CUCTEMBI U UX KJacCU(UKAIIHSL.

11. PacTtBopBI.

12. PacTBOpuUMOCTB BEIIECTB B BOJE.

13.  CrnocoOsI BeIpaXeHHUsl COCTaBa PaCTBOPOB.

14.  DnexkTponuTHYecKas AUCCOIMALMS. DIEKTPOIUTHI CHIIbHBIE U cialble.

15.  Koncranra puccounanuu (Kuuc), mnpoussenenue pacrBopumoctu (IIP), BomopoaHsiit

nokazatensb (pH).

16. I'maponus coneil.

17. OKHCIIUTENbHO- BOCCTAHOBUTENBbHBIE MpOIECChl, UX 3HaueHue. CocTaBieHUE ypaBHEHUI
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX ~ peakmuil.  PaccraHoBka — KOd(PPUIIMEHTOB  METOJOM
AIIEKTPOHHOTO OallaHca U AJIEKTPOHHO-UOHHBIM METOJIOM (METOIOM IMOTYPEAKITHil).

18. XUMUYECKUE UCTOYHUKH TOKA.

19. DneKTpoXMMHUYECKUN PsiJl HAPSYKEHUN METaJUIOB.

20.  DnexTpomnus.

21.  OcHOBHBIE KJacchl HeOpraHuueckux coenuHeHuil. Oxcuapl. Knaccudukaims, XuMuieckue
CBOICTBa U CIIOCOOBI OJTYyYEHUS.

22.  OcHOBHBIE KJacchl HeEOpraHuyeckux coeauHeHuid. [uapokcunsl. Kraccudukanus,
XUMUYECKHE CBOMCTBA M CTIOCOOBI TTOTYIEHUSI.

23. OcHoBHble KIacchl Heopranumdeckux coeauHenuit. Comu. Knaccudukarus, XuMuueckue
CBOICTBa U CIIOCOOBI OJTYyUYEHUS.

24.  T'eHernyeckas CBSI3b MEX]y KJaCCaMU HEOPTaHUYECKUX COETMHEHUI.

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

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

CHOCOOBI OTYYECHHUS.
2 cemecTp

1. [Ipenmer opranuveckoil xumuu. Teopusi XMMHUYECKOTO CTPOEHHUS OPraHMYECKHX BEILECTB
A.M. Byrneposa. Knaccuduxaius opraHn4eckux coelMHEeHUH.

2. AJKaHbBI: TOMOJIOTUYECKUHN psAl U o01ast popmyIa, U30MepUs U HOMEHKIIATYpa, XUMHUYECKUE
U pu3NYECKUe CBOMCTBA, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE.
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3. AJIKaHBI: TIOJIy4€HUE, HAX0XK/IEHUE B PUPOJIE U TPUMEHEHUE.

4. AJIKEHBI: TOMOJIOTHYECKHH psizl, 001mas popmylia, HOMEHKJIATypa U TOJIy4YeHHE.

5. AJIKeHBI: BUJIbI U30MEpHH, (PU3MUecKe CBONCTBA, HAXOKICHHUE B IPUPOJIE U IPUMEHEHHE.
6. XuMuUeckue cBoiicTBa  ankeHOB  (0e3  mexanu3moB). IlpaBuno  MapkoBHHMKOBa
(dbopmynHpoBKa 1 0OOBSICHEHHUE).

7. [{uknoankaHbl: CTPOEHHE, HOMEHKIIATYpa, U30MEPHUSL.

8. [{uknoankaHbl: CBOMCTBA, OJIy4YeHUE, IPUMEHEHHE.

9. AJNKanueHbsl: HOMEHKIATypa, Kiaccupukamus, wu3oMepus, (U3NYECKHe CBOMCTBA,
MOJTyYeHHE.

10. AnKagueHsl: XMMHUYECKHE CBOICTBa, NpUMEHeHHe. HaTypalbHBII M CHHTETHYECKHUH
Kay4yKH.

11. AJIKUHBI: TOMOJIOTUYECKUH psii, HOMEHKIATypa, u30Mepus, (U3NYecKue CBOMCTBA,
nonyuenue. [I[pumenenue anerusieHa.

12. AJIKMHBI: XUMUYECKHE CBOMCTBA.

13. CtpoeHue MoJIeKyabl OeH30J1a. ApEHBI: COCTaB, TOMOJIOTHYECKUW Psii, H30MEpus,
HOMEHKJIaTypa, (pu3mueckue cBOiCTBa, MOTydYeHUE, TPUMEHEHHE.

14. XUMHYeCKUe CBOWCTBA OEH30J1a U €r0 TOMOJIOTOB.

15. CrmpThl: KIacCUpUKAIIMN, HOMEHKIIATYpa, CTpOeHUE, (PU3NIeCKIe CBONCTRA.

16. [IpenenbHble OAHOATOMHBIE CHHUPTHI (AJTKAHOJBI): TOMOJOTHYECKHH psii, HU30MEpHs,
¢u3nyeckue CBOMCTBA, OJy4YEHUE, IPUMEHEHHE.

17. XVMUYECKUE CBOWCTBA MPEIEIbHBIX OJHOATOMHBIX CITUPTOB.

18. MHOroaToOMHBIE CHUPTHI: MOJydeHHE, (PU3NYECKHE U XMMHYECKHE CBOICTBA, IPUMEHEHHE
(Ha mpuMepe STUIICHTIIUKOJIA U TIUIEPUHA).

19. @DeHON: CTPOCHHWE MOJICKYJIbI, TOJNydeHHe, (U3NYSCKUEe U XHUMHUYECKHUE CBOWCTBA,
IPUMEHEHUE.

20. AJNbIeruasl ¥ KETOHBI: OIpeesieHus, kinaccudukanus. [ oMoaoruueckuii psi, nusoMepus u
HOMEHKJIaTypa NpeeNIbHbBIX aJbJAeTUAOB U KETOHOB.

21. [IpenenbHbIE allbETU/IBI U KETOHBL: (PU3MUECKHE CBOMCTBA, OJyY€HUE U IPUMEHEHHE.

22. XVMMHYECKHE CBOWCTBA MIPENEIbHBIX ANIBIETUOB U KETOHOB.

23. KapOoHOBBIE KMCTIOTHI: OIIpeielIeHHe, KIIacCCU(PUKAILIUU, IPUMEHEHHE.

24. [TpenenbHbIE OTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI: TOMOJIOTHYECKUN Psijl, HOMEHKIIATYpa,
nu3zomepusi, pu3nuecKre CBOICTBa, 001Me CIOCOObI MOTYYEeHHUS.

25. XUMHUECKUE CBOICTBA MPEEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.

26. [Ipocteie 3dupsl: ompenercHue, HOMEHKIATypa, (U3NYECKHe M XUMHYECKHE CBOMCTBA,
IpUMEHEHHE.

27. CnoxHbie 3(GUpHL: OmpeneseHne, HOMEHKIATypa, (pU3NUYEeCKHe U XUMUYECKHE CBOMCTBA,
IpUMEHEHHE.

28. Knaccupukanum  amuHOB.  AnudaTtudeckue  (IpeleibHblE) IMEpBUYHBIE  AMUHBL:
HOMEHKJIaTypa, (pu3nueckue 1 XMMUYECKHUe CBOMCTBA, OJTy4YEHHUE.

29. AHUJMH: CTpOEHHUE, N30MepUs U HOMEHKJIATypa, MOoIy4eHue, PU3nYecKue U XUMHUYECKHE

CBOICTBa, IPUMEHEHHUE.
1.4.2 IlpuMepHbIe 327241 AJIs1 IPOBECHUS IPOMEKYTOYHOM aTTecTALMHA

1. 3agaua. Pacder Macchl IpOAYKTOB PEAKIINH 11O JAHHBIM 00 UCXOIHBIX BEIIECTBAX, OJHO U3
KOTOPBIX JTaHO B U30BITKE.

2. 3ananwue. BeruncneHue Macchl Ui 00bEMa MPOYKTa PEAKIIUU, €CIIA OJTHO U3 UCXOTHBIX
BEILECTB JJAHO B BUJIE PACTBOPA ONPEAEAEHHON MOJISPHON KOHIIEHTPALIMH.

3. 3anava. BeruncineHnrue Macchl IpOAYKTa PeaKUU, €CIIH JIJISl €ro MOJIYyYeHHs BbIAaH pacTBOP C
ONpEeAECTICHHON MacCOBOU 10JI€H UCXOJHOTO BENIECTBA B POIIEHTAX.

4. 3apaua. Perenue 3a1a4 ¢ MCMOIb30BaHUEM MOJISIPHOTO 00BeMa razos.
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3agayva. [IpuroroiieHre pacTBopa ¢ 3aJaHHON MOJIIPHON KOHIICHTPAIUEH.

6. 3anaua. OnpeneneHrue Macchl MOJYYEHHOTO BEIIECTBA, €CIIM U3BECTHO KOJIMYECTBO UCXOTHOTO
BEIIIECTBA.

7. 3amaua. PacueT mo ypaBHEHUIO peaKIMH MACChI MPOIYKTa PEaKLUU, €CIIM UCXOAHOE BEIIECTBO
COJICP’KUT MPUMECH.

8. 3amava. Pacuérel nmpu pa30aBICHUH U CMEIIMBAHUH PACTBOPOB C PA3IMYHON MacCCOBOM JTOJICH
PacTBOPEHHOTO BEIIECTBA.

9. 3amaua. Pacuer Macchl OTHOTO U3 pearupyroIIux Wik 00pa3yroIIUXCcs BEIIECTB 10 KOINYECTBY
MCXOJIHOTO MJIM TOJY4€HHOT'O BEILIECTBA.

10. 3agaua. Beruncienue Macchl HCXOJHOTO BEIECTBA, €CIM U3BECTEH BBHIXOJ MPOAYKTA M YKa3aHa

MaccoBas J10Ji €0 B MPOLIEHTAaX OT TEOPETUUECKH BO3MOKHOTO BBIXO/A.

8. JONOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJINHBI

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. OBYYEHHUE CTYAEHTOB-UHBAJINJIOB U CTYJAEHTOB C OT'PAHUYEHHbBIMH
BO3MOXKHOCTAMMU 310POBbS

[Topsnox 00yyeH!sI HHBAJUAOB U CTY/IEHTOB C OTPaHMYEHHBIMUA BO3MOKHOCTSIMH OTpEIeNieH
«[Tonoxxennem KyOI'Y 00 oOyueHHM CTYIEHTOB-MHBAJIMIOB M CTYACHTOB C OTPAaHUYECHHBIMU
BO3MOXXHOCTSIMU 37I0POBbBSI».

JUnist U1 ¢ OrpaHUYEeHHBIMU BO3MOXKHOCTSIMU 3/10pPOBBS IPEIYCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTHH, YUUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 3/10POBbS TaKUX JIULI.
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PEIEITSHA
b prbosyio nipor pammy yehnol aucimiimin «XUMH»
CHeUMALI0et s 35,02, 12 Copono-nnpronoe  anamayrinoe Crposieaneiis

[porpammn — yueGioi  ucimimmin - «Xumus» paspaborans  pia LIYNenTos
CHEIMINBIOCTH 35,02.12 Chaono-napieosoe i Anui(prioe crponieancrno b KayeCTie
IPHMEPHOL TIPOIPAMMEL JUI PEASIHIAII OCHOBHON spodecesonniniol 0bpi St)lsm(:{ll,mm
nporpammnt C1O 1 6ase ocionnoro oOmero 00pATORANKA C 1HONYHEINCM CPEICT 0 obero
oGpasonanms (nporokos No 3 o1 21 moin 2015 1. PerucTpaiisonspi HOMED PEHCINM 385
o1 23 monn 2015 1. DIAY «DHPO»),

[Tporpammn «XuMHs COACPAUT CHE/LYIOUNE WICMCHTRL PHTYILII JIMCT, NACTIOpT
(ykasana o64aCTh NPHMCHEINS TIPOIPAMMEL, MCCTO JIMCILHILIINT 15 CIPYKTYPE OCHOBHONA
00pa3oBATCALHONR NPOIPAMMES, 1IEAH 1 3aJ1'H, obmem yuehnol cusiimni - BHA
yuehnoft paborul), TEMATHUCCKMA TUIAIE H COACPKAINE yueOHoi JMCIRIINILL, YCI0EHA
pentsaty nporpammer  (TpeboBmins K MUHHMIILIOMY MATEPUASTLIO-TEXHHHECKOMY
oGecnenenmio, nepetcin  PekoMeryemmy  yHebiix wipanmh,  Murepner-pecypeos,
JONOMIHTCALHON INTEPATYPI), KOITPOJL W OHCHKI PE3YALTaTon OCBOCHHA yuchHioh
JUCILHTLIHID!

ITporpamma paccunrana na 124 waca, U3 KOTOPLIX 50% yuehioro speMenn 0TBO/IHTCA
na reopernieckoe obyycnme 1 50 % na NPAKTHICCKHE JAHATHA, CIUIANHPOBATILI TEMaTHKA,
BB W QOPMBI B KM AOM PasACIIC,

Myt «lTepeyetin neobxoaumMoro nporpaMmioro oficcrieuetinsny sanoime, B CrHCKe
OCHOBHOM  INTCPATYPH  OTCYTCTBYIOT WUYIANNA, BLITTYLICHIbIE bonee 5 sner  wHasal
Onpeaenennt TpeGosanua K MATEPUATLIOMY  0DCCTIEUCHMIO  TIPOrPAMMLI B pazenc
«OUEHOMIBIC CPEACTBA /UL KONTPOIS YCHIEBAEMOCTH, PaspaboTana CHCTCMa KONTPOI
OBAAAEIHAMK 3HAIHAMK 1 YMCHUAMH 110 KKAOMY pasieny nporpammul. Temarnia 1 (popmi
KOHTPOUIS COOTBETCTBYIOT LEAAM H 3a/uam yucOHoi IMCUHIIHILL

Yerio chopMyIMpoBaNHAN LIEHL IPOrPAMMBI M CTPYKTYPa HAXO/LITCA B JIOTHHCCKOM
cooTsercToun. B nporpamme 2 pasaena, 25 Tem,

Cojepaanue nporpaMmil HANPABICHO 1a JOCTHACHHE PESYNLTATOB, ONPCACIACMBIX
MIOC, Cojepacanue OTPAKACT NOCHEAOBATCILIOCTD (popMupoDAMA SHANKI, YKRIAHIBIX B
®OIOC. B nomioli Mepe otpasenn Buap paboT, HanpasaeHibc ua npuobperenue yMEHHA

[porpamma Mosker OuiTh PEKOMEIIOBAND JUIS UCTIONB3OBAINA 1 ofipasosaTeiLiHoM
npouccce UHCTIO GIBOY BO «Kyol™Y»

Penensenr
oo 1.1, npodieccop, poKrop

> » XUMIteckux Hayi, npotheccop kadyesipit
& 4/‘/"’,/ anaaHTHICCKOI xumuu «Kyol'Y»



PELEN3NS
Ha pabouy1o IIPOrpaMMy Ho JIHCIHIVIHNC «XHMHSY
cnenmainiocts 35.02.12 Cagono-napkonoc i awjimadgrioe cTpoHTe/ALCTEO

PaGouan nporpamma 1o iciuiinie « Xumus» juis Cry/icHron parcyawrera MHCTO
OIEOY BO «Ky6I'Yy» cocrapicia B COOTBETCTBUN ¢ HPUMEPHO nporpammoli PUPO,
pekomeryioaiiiioe  MejiepalibibIM - TOCYAaPCTBEHIILIM - ABTOHOMHBIM YyUpCHKACHHCM
«Dejepanblioro mictinTyTa passirtis obpasosatisy (GIAY «DUPO») na 6ase OCHOBIOTO
obmero obpazopanns ¢ nojyuchuem cpeaniero oGuiero obpasopaiini. Ilporpamma
COCTABJICHA B MOAHOM COOTBETCTBIN ¢ TpeGoBanuAMM y4cOHOTO I1ata 1o CreuHalbHOoCTH
35.02.12 Cagoso-napkoBoc 1 AanAMAPTIOC CTPOHTEALCTBO.

PaGouas nporpamMma IpeanoaractT pacnpesicjieHue TeM 0 H3yueHne MarepHaia io
pasaenaM. ['paMoTHO CTPYKTYpUpOBaia, H OXBATHIBACT BCC aKTyalbHLIC HAlPABJICHHA 110
JWCHMIITHHE Ha cerousuumnii aens.

Bee pasaenbl paBoucii nporpaMMbl B NOHOH Mepe OTBEYaloT TpeboBaHHAM K
Pe3yNLTATAM OCBOEHUS Y4eGHolt MCIMIUIMIE B COOTBETCTBHH C [IPUMEPHOIT NPOrpaMMoH
GUPO, pexomenposalinoe PegepanbibiM rocy1apCTBEHIBIM ABTOHOMHBIM YUPCHKICHHCM
«Desepanbioro HHCTHUTYTA passuTHs obpasopanuay (OIAY «DHUPO»). Kaiasiit pasach
MPOrpaMMbl PaCKpBLIBaeT paccMaTpHBacMble BOMPOCH B JIOFHYECKOi 110¢/1E0BaTCAbHOCTH,
onpesesnsaemMoii 3akoHoMepHOCTAMH 00y4EHHs CTYICHTOB,

JInst 3aKpennenis Teopernueckux sHanui, GpopmupoBanus TpebyeMbiX KOMIETCHLMI,
yMeHiii 1 HABLIKOB CTYACHTOB IIPeAyCMaTPHBAIOTCS KaK JIEKUHOHHbIC, TAK H PAKTHYECKHC
sauaTHs. KomMuecTBo ayAuMTOpHLIX 3aHATHIE W BHeayauTopHoii paboThl CTYICHTOB
cooTseTcTByeT TpeboBanuaM yyeGnoro niana.

KonTponb 1 olleHKa pe3yALTaTOB OCBOEHHS Y4eOHOI JAHCUMIUINIIBI OCYLIECTBIAIOTCA
B CTPOrOM COOTBETCTBHH ¢ TpeGoBaHHAMH yueOGHOrO Iulana no jJucuHiuiie. Pazpaboratinbie
H npejuiaracmMbie B niporpamMme (JopMbl M METOJIbI, T03BOJSIOT B MOJHOI Mepe OCYLIECTBATE
KOHTPOJIb M OLEHKY pe3ynbTaToB o0y4eHus (CHopMUPOBAHHBIX KOMIETCHLUMIH, OCBOCHHLIX
HABBLIKOB 1 YMeHUii, yCBOCHHDIX 3HAHMIi).

ITepevens  pekomenayeMbx yueOHBIX H3JaHMH, HHTEPHET-PECYPCOB, OCHOBHOI
JHTEPATYphl BIJHOYACT AKTYIbHBIC HCTOYHMKH, K KOTOPBIM Yy CTYACHTOB HMMeECTCS
cBo0OIHBI OCTYII.

Jlannas paGovas nporpamMma  MoXKeT OBITL peKOMeHJOBaHA VIS H3YYCHHs
gennaniel «Xumuay na gakynsrere UHCIIO GI'BOY BO «Ky6lY».

Penensenr Jinteunosa T. H. Jloktop nejarornueckux nayk,
KaHAMAQT MEJIMUMHCKNX HayK, npodeccop Kadeapo
(Gynnamentanbioii v KIMHUYCCKOH GHOXHUMIN
B _(é& ~ @rBOY BO Ky6I'MY Mmsapasa Poccin
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