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1. IACHIOPT PABOYEN IMPOT'PAMMBbI YYEFHOU JUCHUTIJIMHBI «XUMMUSI»

1.1. ObsacTh NPUMEHEHHUS POTPAMMBI

Pabouas mporpamma muctmmiansasl I1J.01 Xumus paspaborana Ha ocHoBe I[IpumepHOit
MpOrpaMMbl  001Ie00pa30BaATEILHON YUEeOHOW JUCHHUILTUHBI «XUMHS» UIsl MPO(ecCHOHATBHBIX
o0pa3oBaTeNbHBIX ~ OpraHu3aluii, pekoMeHaoBaHHOW  DexepalbHBIM  TOCYAAPCTBEHHBIM
aBTOHOMHBIM yupexaeHueM «DenepalibHbIil HHCTUTYT pa3Butus oopazoBanus» (OI'AY «DUPOy)
B KauecTBE NPUMEPHOH HporpaMMbl JUIsl peajld3allud OCHOBHOM  MNpo¢eCCUOHATBHOU
obpaszoBarenbHOi mporpammbl CIIO Ha 6a3e OCHOBHOTO 00ImIero o0Opa3oBaHUS C TOTYUCHHEM
cpennero obmiero oopazoBanus (mpotokona Ne3 ot 21 wurons 2015 r.). Peructpanmonssiii Homep
peuensuu 385 ot 23 utonsg 2015 r. ®I'AY «OUPO».

1.2. Mecto aucuumiannbl B cTpykrype IIICC3:
VYyeOHast TUCHUTIIMHA «XUMHUSD SIBISETCS MPO(PUIBHONW JAUCHHUIUIMHONW M3 00s3aTeNbHON
npeameTHo#t oOnmactu «EctectBennsie Hayku» OI'OC cpeanero ob1mero oopazoBaHus.
HuctunnuHa «XUMHsD) HM3Yy4aeTcss B IUKJIE 0O0Ie00pa3oBaTeNbHBIX JUCIUTIINH IS
CHENUaIBbHOCTH ecTecTBeHHOHaydHoro mpoduis 35.02.12 CamoBo-mapkoBoe W JaHAmIagpTHOE
CTPOUTEIBCTBO.

1.3. lean u 3aga4u y4eOHOM IMCUMILUIMHBI — TPEOOBAHMS K Pe3y/ibTaTaM OCBOCHUSA
AUCHUILINHBI:

Meay AUCHUINIHHBI.

- (opmupoBaHue y 0OydaronInxcs yMEHUS OLIEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS JJIS
KaXKJIOTO YEJIOBEKa;

- (GopmupoBaHue y oOy4arouuxcs LEIOCTHOTO MPEACTAaBIECHUS O MHUPE U POJM XUMUU B
CO3JaHUM COBPEMEHHOM €CTEeCTBEHHO-HAayYHO KapTUHBI MUpa; YMEHHUS OOBSICHSITH OOBEKTHI U
MPOLECCHl OKPYKAOIIEH AEHCTBUTEILHOCTH: IPUPOJHOM, COLUATIBHOM, KYIbTYPHOM, TEXHHUYECKOM
Cpelbl, UCIOJIB3YS IJIsl 3TOT0 XUMUYECKUE 3HAHUS;

- pa3BUTHE y 00Y4YaIOIIUXCSI YMEHUHN pa3nuyarh (PakThl U OLIEHKH, CPABHUBATH OLEHOYHbBIE
BBIBOJIbI, BUACTh MX CBSA3b C KPUTEPUSMH OLECHOK M CBSI3b KPUTEPUEB C OMPEICIIEHHON CHCTEMOi
LeHHOCTeH, GOopMYIUPOBATH U OOOCHOBBIBATh COOCTBEHHYIO MO3UIIUIO;

- mpuobOpeTeHre OO0y4aroIIMMHCS OIbITa Pa3HOOOPA3HOW JESATENIbHOCTH, IO3HAHUSA U
CaMOTIO3HAHUS; KJIFOUEBBIX HABBIKOB, UMEIOLINX YHHBEPCAIbHOE 3HAUEHUE Ul PA3IUYHBIX BHUJIOB
NeSITeNIbHOCTH (HABBIKOB PELICHMs MpoOsieM, MPUHITHUS pPelleHui, MoucKa, aHauu3a 1 o0paboTKu
uH(popMalUy, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYAHHYECTBA, OE30MACHOTO
oOpallleHus ¢ BeleCTBAMU B TOBCEIHEBHOM JKU3HHU).

3agauy AMCHUINJINHBL:
- 00y4HTh 00Y4arOIIMUXCS TEOPETUUECKUM OCHOBAM 3HAHUMN O COCTaBE, CTPOCHUU U

CBOMCTBAxX BELIECTB, UX NIPEBPAILECHUSX;

- U3YYUTh XUMHUYECKUE CUCTEMBI U (DyHJAMEHTAJIbHBIE 3aKOHBI XUMHUH C TIO3ULIUU
COBPEMEHHOM HAYKH,

- chopMupoBaTh HaBBIKM (PyHIAMEHTAIBHBIX UCCIEIOBAaHUM /1 U3yUEHUsI CBOWCTB
BEIIECTB U UX PEaKIIMOHHON CIOCOOHOCTH;

- YMETh UCIOJb30BaTh MPUOOPETEHHbIE HABBIKM U 3HAHUS TUCIMIUIMHBI B
npodeccHoOHaTBbHON 1A TEIbHOCTH.



6

Pe3yabTaThl 0cBOeHHS Y4eOHOM N CHUNIHHbBI
OcBoenue coaepxkaHusi y4eOHOU AUCHUIUIMHBI «XUMHS», OOECIeYnBaeT JOCTHKCHHE
00y4aroIMMUCs CIEeTYIONUX PE3yJIbTaTOB:

JIUIHOCTHBIX ® UYBCTBO TOPAOCTH M YBWKEHUS K HCTOPUM U JOCTHKEHUSAM
OTEUYECTBEHHOM XMMHUYECKON HAYKH; XUMUUECKH I'PAMOTHOE TOBE/ICHUE
B Tpo(decCHOHANBLHOW MEATCIILHOCTH W B OBITY INPU OOpalIeHUH C
XUMUYECKMMHU BEIIECTBAMH, MaTEPHAIAMH U MTPOIIECCAMH;

® TOTOBHOCTH K MPOJIOJDKEHUIO 00OPa30BaHUsI U MTOBBIIICHUS
KBaTM(DUKAUK B N30paHHON TTPO(HECCUOHATILHOM ACITeTLHOCTH U
00BEKTUBHOE OCO3HAHUE POJIM XUMUUYECKUX KOMIIETCHIIMH B 3TOM;

® YMEHHE HCMOJb30BaTh JOCTUKEHUSI COBPEMEHHON XMMUYECKON HAYKH U
XUMUYECKUX  TEXHOJOTMWA i TIOBBIIEHHUS  COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO pPa3BUTHUA B BBIOpaHHOW mpodeccroHaIbHOM
JIESITETHHOCTH;

MCTANPECIMCTHBIX | @ HCIIOJIb30BAaHUE pa3JINYHBIX BUIOB MIO3HABaTEILHON IESITCILHOCTH U
OCHOBHBIX HHTEJUICKTYyaJIbHBIX  Omepanuii  (MOCTAaHOBKH  3aJayH,
(hopmMyTUpOBaHUs TUIIOTE3, aHAIN3a U CHHTE3a, CPaBHEHHUS, 0000IIEeHHS,
CHCTEMaTH3aI1H, BBISIBJICHUS IPUIMHHO-CIIEJCTBEHHBIX CBSI3€H, MMOMCKA
aHajoroB, (hopMyTUPOBAHUS BBIBOJOB) JUISI PEIICHUS TOCTABJICHHOU
3a/1auyd, TPUMEHEHHWE OCHOBHBIX METOJIOB TIO3HAHUs (HAOIIOICHUS,
HAay9HOTO OKCIEPUMEHTA) [UISl H3y4YeHHUs Pa3IUdHBIX CTOPOH
XUMUYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMA BO3HUKAET
HEOO0XOUMOCTh CTAIKUBATHCS B TIpo(deccnoHambHOM cdepe;

® JCIOJIb30BAHUE PA3JIMYHBIX MCTOYHUKOB JUISl MOITYYEHUS XUMUYECKON
nHpopMaluy, yMEHUE OIIEHUTh €€ JOCTOBEPHOCTb ISl JOCTH)KEHHUS
XOPOUIMX PE3YJIHTATOB B MpodeccuoHanbHo cdepe;

OpEeaAMETHBIX e chopMUPOBAHHOCTh MPEACTABICHUNH O MECT€ XMMHUU B COBPEMEHHOM
Hay4yHOM KapTHHE MHUpa; MOHHMAaHHUE POJM XUMHUU B (HOPMHPOBAHHUU
Kpyro3opa U (pyHKIMOHAJIBHOW TPaMOTHOCTH YeNOBEKa JUIS PEIICHUS
IIPaKTUYECKUX 3a/]aY;

® BJAJICHHE OCHOBOIOJATalOIIUMU XUMUYECKUMH NOHATUSAMHU, TEOPUSAMU,
3aKOHAaMHU M 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKOMN
TEPMHHOJIOTUEN U CUMBOJIMKOM;

® BJAJICHHE OCHOBHBIMU METOJAaMHU HAyYHOTO MMO3HAHUS, UCIOIb3YEMbIMU
B XMMHUU: HaOJIOJIGHUEM, OMHUCAHHEM, HU3MEPEHUEM, SKCIIEPUMEHTOM;
yMeHHe 00pabaTbIBaTh, 0OBACHATH PE3YIbTATHI MPOBEICHHBIX OMBITOB U
JieNaTh BBIBOJBI; TOTOBHOCTb M CIIOCOOHOCTH TMPUMEHSATH METO/IbI
MO3HAHMUS NIPU PELICHUH MPAKTHYECKUX 3a/1a4;

e chopMUpOBAaHHOCTH YMEHHs JaBaThb KOJWYECTBEHHbIE OILICHKH H
MPOU3BOIUTH PACUETHI 0 XUMUYECKUM (OpMYIaM U YPaBHEHHSIM;

e BIAJCHHE MpaBWIAMHU TEXHUKHU O€30MaCHOCTH TPU HCIOJIb30BAHUU
XUMHUYECKUX BELIECTB;

e chopMUpOBaHHOCTH COOCTBEHHOW TO3UIMH IO OTHOILIEHUIO K
XUMHYECKON MHGOPMAIIH, OIy4aeMOil 13 pa3HbIX HCTOUYHUKOB.

1.4. TlepeyeHb NJIAHHPYEMBIX Pe3yJabTATOB OOy4YeHHMs IO JMCHHILIMHE (NEepeYeHb
(popMupyeMbIX KOMIIETEHIIHIA)

He npexycMoTpeHsI.
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2. CTPYKTYPA U COJAEPX KAHUE YUEBHOW JUCIIUILIVHBI

2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

Bceero CemecTpbl
Bun yae6HO#I paboThI

4acoB 1 2
YuedOHas Harpy3ka (Bcero) 135 48 87
AyauTopHble 3aHATHUS (BCEro) 90 32 58
B Tom uncne:
3aHATHUS JIEKIIMOHHOTO THUIIA 32 12 20
MPAKTUYECKHUE 3aHATHS (TPAKTUKYMBI) 58 20 38
CamocrosiTelibHasi pa6oTa (Bcero) 35 10 25
B TOM YHUCJIC:
Pegepam 14 4 10
Camocmosmenvras eHeayoumopHas paboma 6 guoe
0OMAWHUX NPAKMULECKUX 3A0AHULL, UHOUBUOVATbHBIX 21 5 15
3A0aHUl, CAMOCMOAMENLHO20 NOO0OOPA U U3YUEeHUs.
OONONHUMETLHO20 MEeOPEeMU4ecKo20 Mamepuaid
KoncyabTanuu 10 6 4
[IpomexxyTounast arrectanus (3k3aMeH/3auet/aud3ader) sk3aMeH | audzader
OO6mast Tpy10€MKOCTh 135 48 87
2.2. CTpyKTypa IMCHUILINHBI:

KoJmm4ecTBO ayiIMTOPHBIX YaCOB CamocrosiTebHas
HaumeHoBaHue pa3ieioB padora
" Tem Beero Teopernueck | IIpakruueckue | o0ydaromerocs (4ac)
oe o0ydyeHmne 3aHSATHUSA (BT. 4.
KOHCYJIbTALIMH)

BBenenue 1 1
neopramaccican vavn | 52 12 16
Tema 1.1. Xumusa — Hayka 2 1
0 BelIeCTBaxX
Tewma 1.2. Crpoenue atoma 3 1 1
Tema 1.3. [lepuoauyeckuii
3akoH ¥ [lepuoanyeckas
CUCTeMa XMMHYECKHUX 2 1 1
anemeHToB /1. W.
MenneneeBa
g:iZCIT.; Crpoenue 2 1 1
Tewma 1.5. [Tonumepsl 2 1
Tewma 1.6. JlucniepcHblie 1 1
CUCTEMBI
Tema 1.7. Xumuueckue 3 1 1
peaxiuu
Tema 1.8. PacTBOpHI 3 1 1




Tema 1.9. OkucauTeaIbHO-
BOCCTAHOBUTCIIBHBIC
peakuuu. DIeKTPOXUMHUYEC
KHE MPOIIECCHI

Tema 1.10.
Krnaccudukarus BeniecTs.
IIpocTsie BemecTBa.

Tewma 1.11. OcHOBHBIE
KJIACChl HEOPraHUYECKUX U
OPraHNYeCKUX COCTMHEHUIN

Tema 1.12. Xumus
DJIEMEHTOB

Tema 1.13. XuMus B )KU3HA
oOmrecTBa

KoncyabTanumn

Pazpnen 2. Opranuyeckasi
XUMHUSI

58

20

38

29

Tewma 2.1 IIpeamer
OPraHU4eCKO XUMHUH.
Teopus crpoeHus
OPraHN4YeCKUX COCTMHEHUHN

Tema 2.2 [IpenenbHbie
YIJIEBOJOPO,IbI

Tema 2.3. DTUIIEHOBEIE U
JTMEHOBBIE YTIJIEBOIOPOIbI

Tema 2.4. AlleTUIIEHOBEIE
YTJIEBOIOPO/IBI

Tema 2.5. ApomaTuueckue
YTJIIEBO0POIbI

Tema 2.6. [Ipupoubie
HCTOYHUKHU YIJIEBOJIOPOIOB

Tema 2.7. 'uapoKkcuibHbIE
COEIUHEHUS

Tema 2.8. Anpaeruasl u
KETOHEI

Tewma 2.9. Kap6oHOBBIE
KHCJIOTBI U UX
MIPOU3BO/IHBIC

Tema 2.10. YrieBoasl

Tema 2.11. AMUHBI,
AMHHOKHUCIIOTBI, OCIIKH

Tema 2.12.
AzoTtcoaepxaiue
reTepOIMKINYECKIe
COETMHEHMUSI.
HykiienHOBbIE KUCTOTHI

Tema 2.13. Buosornuecku
aKTUBHBIE COEIUHEHUS

KoncyabTanuu

Bcero no nucunnmyiinae

90

32

58

45
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2.3. TemaTnueckuii IUIaH U co/iep:kaHMe Y4eOHOU TUCHUILINHBI « XHMHUS»

HaumenoBanue Coaepikanue yueOHOro MaTepuaJjia, NpaKkTHYeCKUe 3aHATHS,
Oo0bem yacoB YpoBeHb ycBOeHUS
pa3iesioB U TeM caMocTosiTe]IbHAasi padoTa o0y4yarouerocs
1 2 3 4
Jlekuunu
Hayuynbie meTonpl mMO3HaHMS BEMIECTB M XMMHUYECKHX sBJIICHHH. Poib
BBenenue SKCIEPUMEHTa M TEOPUM B XUMHUHU. 3HAUEHUE XUMHMHM TPU OCBOCHHUH 1 1
npodeccuii CIIO u cneunansHoctelt CIIO ectecTBEeHHO-HAyYHOTO TTPOdUIsL
npohecCHoHAIBHOTO 00pa30BaHMUs.
Paszpen 1. O0mas M1 HeOPpraHM4YecKass XMMHS
Jlekuunu
CocraB BemiecTBa. M3aMepenune BemecTBa. ArperatHble COCTOSIHHSI BEIIECTBA. 1 1
Tema 1.1. Xumus —
CmecH BenecTs.
HayKa O BELIeCTBaxX
IIpakTuyeckue (JiabopaTopHbie) 3aHATHS 1 )
Pemrenne 3aga4 n yrpaxHeHUH 10 TEME.
Jlexknun
AToM — cnokHas yactuiia. CocTaB aTOMHOTO sipa. DJIEKTPOHHASI 000JI0UKa 1 1
aTOMOB.
Tema 1.2. CtpoeHnue
ATOMd. IIpakTHyeckue (1a00paTOpPHbIE) 3AHATUHA 5 5
Pemenue 3aga4 v ynpaxHEeHHI 110 TEME.
CamocTrosiTesqibHast padboTa 1 2 3
BrinonHenue 3a1aHuii Juisi CAMONIOATOTOBKH I10 TEME. '
Jlexknuu
Tema 1.3. OTKpbITHE NEPUOAMYECKOro 3akoHa. llepuoauyeckuil 3akKOH M CTPOECHHUE 1 1
[lepuomnueckuit | 4ToMa.
3aKOH U IIpakTHyeckne (1a00paTOPHbIE) 3AHATHSA
[epuoguueckast DNEKTPOHHBIE CXEMbI CTPOSHHS aTOMOB. DIIEKTPOHHBIE KOH(PUTYpaIiu
crcTeMa aToOMOB. DJIEeKTpoHHO-Trpaduueckas popmyna atoMa. MoaenpoBaHue 1 2
XUMHIECKHX noctpoenus [leproandeckoit TaOIUIBI XUMUYECKUX JIEMEHTOB. Pemenue
snemenTos J1. U. 3a/1a4 U yIpa>KHEHUH 110 TEME.
MenneneeBa CamocrosiTesibHas padoTa 1 2 3
]

BrinoaHeHue 3agaHui 4711 CaMOIIOATOTOBKH 110 TEME.
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Tewma 1.4. Ctpoenue
BEIIECTBA

Jlekuum

ITonarue o xummueckoil cBs3u. KoBajeHTHas XMMHUYECKas CBsA3b. MoHHas
XUMUYECKas CBs3b. MeTajuinueckas XuMHUuYecKass CBs3b. BomopoaHas
xumudeckas cBs3b. KommiekcooOpa3oBanue.

IIpakTnuyeckue (J1abopaTopHbIe) 3aHATHS

CxeMbl 00pa30BaHUs BEIIECTB C PA3IMYHBIM TUTIOM CBs3U. OrpeeneHue
BAJICHTHOCTH U CTEIIEHU OKHUCIIEHUSI aTOMOB BelecTB. O3HaKOMJIEHHE CO
CBOMCTBaMM JUCIEPCHBIX CUCTEM. Perienne 3aaad v ynpaxxHEHUH 10 TEME.

CamocrosiTesibHas padoTa
BrinosgHenue 3a1aduii 110 TEME.

2,3

Tema 1.5.
[Tomumepsl

Jlexknun
Heopraanueckue noammMepsl. OpraHndeckue noJIHMEpHI.

IIpakTHyeckne (1a00paTOPHbIE) 3AHATHUS
O3HakomileHHe ¢ 00pa3Lamu MjaacTMace, BOJIOKOH, KaydyKOB, MUHEPAJIOB U
TOPHBIX MOPO/I.

Tewma 1.6.
HucnepcHbie
CUCTEMBbI

IIpakTHyeckne (1a00paTOPHBIE) 3AHATHUS
[TonsTue o gucnepcHbIX cucTeMax. Pemenue 3agad U ynpaxHEeHH 10 TeMe

CamocrosiTesqibHast padoTa
Brinonaenue 3amanuii U1 caMOIIOATOTOBKH II0 TEME.

2,3

Tema 1.7.
XUMHYECKHE
peakuu

Jlexknun

Knaccudukanus XuMHUUECKHX PEakIMii B OPraHUYECKON M HEOpraHUYECKOMH
XUMHH. BeposTHOCTh mpoTekaHus XUMHYECKUX peakuuil. CKOpocTb
XMUMHUYECKUX peaklnii. XMMUYECKOe paBHOBECHE.

IIpakTuyeckue (iabopaTropHbie) 3aHATHUSA

CocraBiieHHE TEPMOXMMUYECKHX YypaBHEHMI peakuuil. Bpsruucnenue
CKOPOCTH peakiuii. DakTophl, BIUAIIINE HAa CKOPOCTh XUMHUYECKOU
peakuun. Cmemenne xumuueckoro paBHoBecus. [lpunnun Jle Illarenswe.
Pemenue 3a1a4 1 ynpaxHeHH 10 TeMe.

CamocrosiTesibHas padoTa
BrinonHenue 3a1anuii Juisi CaMONIOATOTOBKH 10 TEME.

2,3

Tema 1.8. PacTBOpbI

Jleknuu
[Tonsitre o pactBopax. Teopus AEKTPONIUTUYECKON Auccoranuu. I uaponms
KaK OOMEHHBIN TpoIiecc.
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IpakTHyeckune (1a00paTOpPHbIE) 3aHATHUS
PactBopbl. PactBopumocTs BemiecTB B Boje. CriocoObl BEIPAKEHUS COCTaBa
pactBopoB.  IlpuroroBneHue  pacTBOpa  3aJaHHOW  KOHILICHTPalLUH.

2
DOnekrponuTtrdeckas auccoruanus. CWwibHbIE H Cl1a0ble  3JICKTPOJIHTEHI.
Bonopoansiii mokasarens. Onpezencaue ph pactsopa snexkrponura. Pemenne
3a7a4 ¥ YIIPAKHEHUH 110 TEME.
CamocrosiTesibHas padoTa 23
Brmonnenwne 3agaHnuii 119 CaMOIIOATOTOBKH T10 TEME. ’
Jlekuuu
Tema 1.9 OKHUCIIUTEIHFHO-BOCCTAHOBUTEIILHBIE peakuuu. Knaccudukanus 1
OKI/ICJ‘II/IT@JI'II).HO OKHCJIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN. XUMUUYECKUE NICTOYHUKH TOKA.
DNIEeKTPOJIN3 PACTUIABOB M BOJIHBIX PACTBOPOB JIEKTPOJIUTOB.
BOCCTAaHOBUTEIbHEIE
J— IIpakTHyeckne (1a00paTOPHbIE) 3aAHATHUS
P ) CocraBiieHHE ypaBHEHHMII OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi. 2
DIJIEKTPOXUMUYECKHE .
Pemenne 3am1a4 v ynpaxHeHUHN 110 TEME.
TIPOIIECCHI
CamocrosiTesqibHast padoTa 2 3
Brinonaenue 3amanuii U1 caMOIIOATOTOBKH II0 TEME. '
Jleknun
Knaccudukanus Heoprannueckux emectB. Metauisl. Kopposust MeTamios. 1
Tesa 1.10 OO6mme cnocoObI MOTy4YeHHs MeTauioB. Hemerasibl.
o IIpakTnyeckue (J1aGopaTopHbIE) 3AHATHS
Knaccuduxkarus o N
CocraBnenue ypaBHEHHM peakiuid 1o cxeme. CocCTaBlIeHHE CXeM
BemiecTB. [IpocTeie 2
BeleCTEa 3JIEKTPOJIM3a pACIUIaBOB M PACTBOPOB BemlecTB. Pelienwe 3amady  u
’ yOpaXHEHUM IO TEME.
CamocTrosiTesqibHast padoTa 53
Brmmmonnenue 3agaHui 411 caMOIOATOTOBKH IO TEME. '
Jleknuu
Tema 1.11. Bonoponubie coequaenns HemeTauioB. OKCHU/IBI U aHTHAPUIBI KApOOHOBBIX
OcHoOBHBIE Ki1accel | KUCIOT.  KuCIOTh  opraHuyeckue U Heopranudeckue. (OcCHOBaHUSA 1
HEOPraHWYECKHX ¥ | OPraHUYEeCKHE H  HEOPraHUYeCKue. AmdoTepHbIE OpraHudeckue U
OPraHUYECKHX Heopranuueckue coequHeHus. Conu. ['eHeTrueckas CBsI3b MEX]y KilacCaMU
COeIMHEHUT OPraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUN.
IIpakTnuyeckue (J1aOOpaTOpHBIE) 3AHATHS 2
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HcnbiTaHne pacTBOPOB KUCIIOT MHAMKATOPaMU. X UMHUYECKHUE PEAKLIUN MEXKTY
HEOPraHMYECKUMU BeLeCTBaMU. [ Mapon3 coel pa3au4Horo TUIA.
Pewrenne 3ana4 u yrpaxHEeHUH 110 TEME.

CamocrosiTesibHas padoTa

BrinosiHeHue 3agaHuid JUisi CaMOIIOATOTOBKH 10 TEME. 2,3
Jlekuunu
s-OnemenTsl. Bonopoa. Onementsl [A-rpynnel. Onementsl [IA-rpynmnsl. p- 1
OnemeHThl. AnmOMUHUNA. Yriaepoa W KpemMHHH. ['amoreHsl. XanbKOTEHBI.
Tema 1.12. Xumus
OnemenTsl VA-rpynnsl. DnemeHTs! [VA-rpynnsl. d-OeMeHTHI.
DTIEMEHTOB IIpakTHyeckne (1a00paTOPHbIE) 3aAHATUSA
N3ydeHne cBONCTB MPOCTHIX BELIECTB U COEAUHEHUH S-, P- U d-2IIEMEHTOB. 2
Pewrenne 3aa4 n yrpaxHEeHUH 110 TEME.
Tema 1.13. Xunuist B CamocrosiTesqbHas pvaﬁoTa
KUGHH OBIIeCTBa BrimostHeHne 3a1aHuii uTsl cCaMOTIOATOTOBKH 1o TeMme. Hamucanue pedepara 2,3
10 TEME.
KoncyabTanumn
Pa3znes 2. Oprannyeckasi XuMusi
Jlexknun
[IpenMet opranuueckoi XUMUU. Teopusi CTPOEHUSI OPraHUYECKUX
Tema 2.1 [Ipenmer | coenunenuiit A. M. byrneposa. Kiaccudukanus opranuaeckux 1
OpraHuYecKon coelMHeHUH. TUIBl XUMUYECKUX CBS3€M B OPraHUUECKUX COCTUHEHUAX U
xumuu. Teopus crocoObl UX pa3phIBa.
CTPOEHUS IIpakTuyeckue (1abopaTropHbie) 3aHATHUSA
OpPraHUYEeCKUX OO6HapyxeHue yriiepoJia ¥ BOJIOpo/ia B OPraHMUYECKOM COEIUHEHUU. 2
COEIMHEHU I O6napy»xeHnue rajgoreHoB (mpoOa belnbinTeiina).
CamocrosiTesibHas padoTa 2 3
BrinonHenue 3a1aHuii Uisi CAMONIOATOTOBKH I10 TEME. '
Jleknuu
T 29 ['omonoruueckuii psj ankaHoB. XMMHUECKHE CBOMCTBA AJIKAHOB. 1
n eMa £ ITpumeneHue u cnocoObl MosTyyeHust aakaHoB. [{MKoankaHsl.
yr Jf;zf;;’;{;’;; CocraBnenue MOIIEKYIAPHBIX H CTPYKTYPHBIX (dbopMyn yrieBo10poJIoB. §
CocraBieHue ypaBHEHUH peakMii 1o cxeme. Pemenue 3a1a4d u ynpakHeHUN 2

10 TCMC.
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CamocrosiTesibHas padoTa
BrinosgHenue 3aganuii 411 CaMOOOATOTOBKH 110 TEME.

2,3

Tema 2.3.
OTHIIEHOBEIE U
IINEHOBBIE
YTIIEBOI0POIBI

Jlexknun

l'omonornueckuii  psAx  ajnkeHOB. XHMHYECKHE CBOMCTBA  AJIKEHOB.
[Ipumenenre M cnocoObl MONydyeHUs aAIKEHOB. AjkagueHbl. OCHOBHbIE
MOHATHS XMMHUHU BbICOKOMOJIEKYJISIPHBIX COEIMHEHUH (Ha MPUMEPE MPOTyKTOB
MOJIMMEPU3ALIMHU AJIKEHOB, aJIKaJIMEHOB U UX TraJOr€HIIPOU3BOIHBIX).

IIpakTuyeckue (JiabopaTopHbie) 3aHATHS

CocraBiieHre MOJIEKYIISIPHBIX U CTPYKTYPHBIX (POPMYJ YIIIEBOJOPOJIOB.
CocraBieHue ypaBHEHUH peakiuii mo cxeme. Pemienue 3a1a4d U ynpaxHeHUH
10 TEME.

CamocrosiTesibHast padoTa
Brmonnenwne 3agaHnuii 19 caMOIIOATOTOBKH T10 TEME.

2,3

Tema 2.4.
AlleTHIIEHOBBIE
YTJIEBOIOPO/IBI

Jlexknuuu
l'oMonornueckuii psifi aJIKWHOB. XHMHUYECKHE CBOWCTBA M NPUMEHEHHE
ankuHOB. [lomyyeHne aIKuHOB.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHS

CocraBiieHre MOJIEKYJISPHBIX U CTPYKTYPHBIX (POPMYJ YIIIeBOJOPOIOB.
CocraBneHne ypaBHEHUN peakiuii 1o cxeme. Pemenue 3agad u ynpaxHeHUI
10 TEME.

CamocrosiTesqibHast padora.
Brinosinenue 3aqanuii uis caMOOITOTOBKH 110 TEME.

2,3

Tema 2.5.
ApoMaThdeckue
yTIIEBOI0POIbI

Jlexkuu
I'omonoruueckuit psig apeHoB. XMMHYECKUE CBOMCTBA apeHOB. [IprumeneHne
Y TIOJTyYeHHE apeHOB.

IIpakTuyeckue (1abopaTopHbie) 3aHATHUSA

CocraBieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (OPMYI yIriIeBOJOPOIOB.
CocraBiieHHe ypaBHEHUH peakluid 1o cxeMe. Pelienue 3a1a4 u yrnpaxxHeHUun
0 TeMe.

CamocrositesbHast padora
BeinosiHeHuE 3aaHuil U CaMOTIOATOTOBKH 10 TEME.

2,3

Tema 2.6.
IIpuponusie

Jlexnun
Hedts. [Ipupoauslit 1 nonyTHbIH HEPTSIHOI ra3el. KaMeHHBIH yrois.
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NCTOYHUKU
yTJIEBOJOPOIOB

IIpakTuyeckue (1adopaTopHbie) 3aHATUS

OmnpeneneHue HaMW4Msl HENPENENbHBIX YIJIEBOJOPOJOB B OCH3MHE U
kepocuHe. PacTBopuMOCTb  paznuuHbIX  HedTenpoaykroB  (OeH3MHa,
KEPOCHHA, TU3EIbHOI0 TOIUINBA, Ba3eIMHa, HapaduHa) APYT B ApyTe.

CamocrosiTesibHas padoTa
BrinosgHenue 3aganuii i1 CaMOOOATOTOBKH 110 TEME.

2,3

Tema 2.7.
I'mapoxcusbHbIe
COEeIUHEHUS

Jlexknun
Crpoenue u knaccuukanysi CnupToB. XUMHUYECKHE CBOWCTBA U CIIOCOObI
MIOJTY4eHUs] CnUPTOB. MHOroatoMHble ciupThl. DEeHOJI.

IIpakTuyeckue (JiabopaTropHbie) 3aHATHS

CocraBiieHHE MOJIEKYJISIPHBIX U CTPYKTYPHBIX (OopMyIT
KHUCJIOPOJICOAEPKAIIMX OpraHNnYecKuX coequHennid. CocTaBiieHHe
ypaBHEHUH peaknui no cxeme. Penienre 3aga4 v yrpaxxHeHUH 10 TEME.

CamocrosiTesibHas padora
Brmonnenune 3aganuii 19 cCaMOIIOATOTOBKH T10 TEME.

2,3

Tema 2.8.
AJpaeruanl 1
KETOHEI

Jlekuun

['oMonoruueckue psiabl AIbACTHAOB U KETOHOB. XMMUUYECKUE CBOMCTBA
abJACTUIOB U KETOHOB. [IpMeHeHne 1 moTydeHne KapOOHUITBHBIX
COECIUHEHU.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHS

CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX (popmMy
KHCIIOPOICOAEpKAIIUX OpraHudeckux coenquHenuii. CocrapieHue
YpaBHEHUH peakiui 1o cxeme. Penienue 3a1ad v ynpaxHEHU 10 TeMeE.

CamocrosiTesqibHast padoTa
Brinonnenue 3aganuii i caMOTIOATOTOBKY 110 TEME.

2,3

Tema 2.9.
KapGoHnoBsie
KHCIIOTBI ¥ KX
MIPOU3BOJIHBIC

Jleknuu

I'omonoruueckuii psit mpeaeabHBIX 0JJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
XUMUYECKUE CBOMCTBA U CIIOCOOBI MOTY4YEeHUS KapOOHOBBIX KUCIIOT.
OTtnenbHBIC IPEACTABUTEIN U UX 3HaUeHHE. CiI0KHBIC YQUpHI. JKUpBHI.

IIpakTnyeckue (J1a0OpaTOpHBIE) 3AHATHS

CocraBieHne MOJIEKYISIPHBIX U CTPYKTYPHBIX popmMyn
KHCIIOPOJICOAEPIKALUX OpraHndeckux coequHenuii. CocraBieHue
YPaBHEHUH peaklui 1o cxeme. Pelienue 3a1ad v ynpaxHEHHM 10 TEME.
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CamocrositesibHast padora

BrinonHenue 3agaHuii Juisi CaMOIIOATOTOBKH 10 TEME. 2,3
Jlekuunu
1
[onsitue 06 yrieBogax. Monocaxapuabl. Iucaxapuasl. [lonmcaxapumipl.
Tema 2.10. IIpakTHYeckue (naﬁopaToprlve) 3aHATHSA
VIeBO b Xumudeckue u pu3ndeckre CBOWCTBA IITIOKO3bI B Kpaxmana. CriocoObl ux 2
IIOJTy4EHHUSI.
CamocrosiTebHast padora 23
Bremonnenwne 3agaHnuii 119 CaMOIIOATOTOBKH T10 TEME. '
Jlekuunu
Knaccudukanus u nzomeprs aMuHOB. XUMUYECKHE CBOWCTBA aMUHOB. 1
[IpuMeHeHne 1 oay4eHue aMuMHOB. AMUHOKHCIIOTHL. benku.
Tema 2.11. Amunsl, | IIpakTndeckue (J1aGopaTopHbIe) 3aHATHSI
AMUHOKHCIIOTHI, CocraBiieHHE MOJEKYJISPHBIX U CTPYKTYPHBIX (DOPMYN a30TCOJEpKALIUX 2
Oenku OpraHMYecKux coennHeHn. COoCTaBIeHHE YPABHEHNUN PEAKIIUM 110 CXEME.
Pemrenne 3aa4 n yrpaxHeHUH 10 TEME.
CamocrosiTesqibHast padoTa 53
Brinonaenue 3amanuii 11 caMOIIOATOTOBKH II0 TEME. '
Jlexknun 1
Tema 2.12. HyknenHoBbIE KHCITOTBI.
Azorconepxamue | I[IpakTuyeckue (JiabopaTopHbie) 3aHATHS
rerepouuknnyeckue | CoctaBieHUE MOJIEKYISPHBIX M CTPYKTYPHBIX (GOpPMYN a30TCOAEpPIKAIINX 5
COCIMHEHMUSI. OpraHMYecKux coenrHeHnii. CoCTaBlIeHHE YPAaBHEHUN PEAKLIUM 110 CXEME.
Hyxkneunnosbie Pemenue 3aga4 v ynpaxHEeHHi 110 TEME.
KHUCJIOTBI CamocTrosiTesqibHast padoTa 2 3
BrinonHenue 3aanuii uisi CaMONIOATOTOBKH T10 TEME. ’
Tema 2.13.
BHOIOIHIECKI CamocrosiTesabHast puaﬁoTa
AKTUBHLLS BrinonHenue 3a1anuii uisi CaMONIOATOTOBKH I10 TEME. 2,3
Hanucanue pedepata o teme.
COCIMHEHUS
KoncyabTanuu

s xapakmepucmuku ypogHs 0C80eHUs Y4eOH020 Mamepuana UCNoab3yMcA credyiowue 0003HAUeHUs.:

1. — o3naxomumenvHblll (Y3HABAHUE paHee U3YYEHHBIX 00BbEeKMOo8, CEOLUCNS);

2. — penpodyKkmueHblil (8bINOJHEHUE OESTMENbHOCIU N0 00PA3YY, UHCMPYKYULU UL HOO PYKOBOOCMEOM)

3. — npodyKmusHuvlil (NIAHUPOBAHUE U CAMOCMOAMENbHOE 8bINOIHEHUE 0esiMeIbHOCHIU, pelueHUe NPoOIeMHbIX 3a0ay)
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2.4. ConepxxaHue pa3/iesioB IMCUUILIAHBI

2.4.1. 3auATHA JEeKIIUOHHOI0 TUIIA

No
pas3
Jen

a

HaunmenoBaunue
pa3aesnoB U TeEM

Coneprkanue pasniena

dopma
TEKYILETO
KOHTPOJIA

1

2

3

4

1 cemecmp

Bsenenue

Hay4nble MeTO/1bI TO3HAHUS BEIIECTB U XUMUYECKHX
saBIIeHUH. POk SKcIiepuMeHTa U TEOpUU B XUMHH. 3HAYCHUE
xuMuH 1ipu ocBoeHuu npodeccuii CIIO u cnenuansHoCTEH
CIIO ectecTBEHHO-HAayYHOTO MPOuIIs MPO(hecCHOHATBHOTO
o00pazoBaHusl.

Paznen 1. O6mias u Heopranudeckasi XuMust

Tema 1.1.
Xumusg —
HayKa o
BEIIECTBAaxX

CocraB BenecTBa. XMMHYECKHE DIIEMEHTEL. 3aKOH
MOCTOSTHCTBA COCTaBa BelIeCTB. BellecTBa MOJIEKYJISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH ABOTApO U €T0
cneactBus. 3mepenue BemecTBa. Macca aToMOB U
MOJIEKYJl. ATOMHas equHuIa Macchl. OTHOCHUTENbHBIE
aTOMHAas ¥ MOJIEKyJsipHas Macchl. KonmuecTBo BelecTna.
Uucno ABoraapo. MossipHas Mmacca. 3akoH ABOTaIpo U €ro
cienctBusi. MoJIIpHBII 00BEM BEIIECTB B Ta3000pa3HOM
COCTOSIHMH. ArperaTHble COCTOSIHUS BellecTBa. TBepaoe
(kpucTtammmueckoe u aMopgHOE), KUIAKOE U Ta3000pa3HOe
arperaTHbIe COCTOSIHUSA BemecTBa. CMecH BEecTB.
Paznuamst Mexay cMecsSIMUA U XUMUYECKUMH COSTUHEHUSIMH.
MaccoBas ¥ 00beMHas O KOMIIOHEHTOB CMECH.

Tema 1.2.
Crpoenue atoma

CoBpeMeHHbIE MPEICTABICHUS O CTPOCHUH aTOMa.
KopryckynsipHO-BOJIHOBOM JTyajli3M YacTHII MUKPOMHPA.
CocrtaB aToMHOTO siipa. HyKIIOHBI: IPOTOHBI U HEUTPOHHBI.
N30oTOmB! M HYKJIUIBI. DJIEKTPOHHAsI 000JI09Ka aTOMOB.
[MonsiTne 00 AMEKTPOHHON OPOUTAN U AIEKTPOHHOM
oOmnake. KBaHTOBBIE YHnCIIa: TIIaBHOE, OPOUTAIBHOE
(moGoyHOE), MAarHUTHOE U CITMHOBOE. Pacnipenenenue
AJIEKTPOHOB IO SHEPTETUYECCKUM YPOBHSM, TIOAYPOBHIM U
OpOMTAISIM B COOTBETCTBUH C TIPUHIUIIOM HAUMECHBIICH
sHepruu, npuHimnom [laynu u npasuiom ['yHaa.
DneKTpOHHBIE KOH(DUTYpAIIK aTOMOB XUMHUYECKUX
3JIEMEHTOB. BaJleHTHbIE BO3MOYKHOCTH aTOMOB XUMHYECKUX
AJIEMEHTOB. DJEKTPOHHAS KJIacCU(DUKALIUSA XUMHUYECKUX
3JIEMEHTOB: S-, P-, 0-, f-oeMeHTHI.

v, T

Tema 1.3.
[Iepuonnueckuii
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX
371eMEHTOB [I.
N. Menpeneesa

[Iepuonnueckas cucreMa u crpoeHue atoma. uznueckui
CMBICJI ITIOPSAKOBOTO HOMEpPA AIEMEHTOB, HOMEPOB I'PYIIIIBI
u nepuoja. Ilepuoauueckoe N3MEHEHNE CBOMCTB
3JIEMEHTOB: paJuyca aTOMa; SHEPruy NOHU3ALINH;
AIEKTPOOTPULIATENILHOCTH. [[pHUMHbBI H3MEHEHUS
METaJNIMUECKUX U HEMETaJNIMUECKUX CBOMCTB DJIEMEHTOB B
TPyIIax ¥ Mepruoaax, B TOM YKcie OONBIINX U
cBepxOonpmx. 3Hadenue [leproaudeckoro 3akoHa u
[Iepuonnueckoit cucreMpl XUMUYECKUX ieMeHToB /1. U.
MenneneeBa [uisl pa3BUTHs HAYKU U IOHUMaHUS
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XUMUYECKON KAPTUHBI MUPA.

Tema 1.4.
Crpoenue
BEIECTBA

[ToHsiTHE O XUMUYECKOU CBSA3U. THUIIBI XUMUYECKUX CBS3EHU:
KOBAJICHTHAs, MOHHAs, METAJUIMYECKAs U BOJAOPOIHAS.
KoBaneHntnast xumuueckas cBsi3b. J[Ba MexaHu3Ma
00pa3oBaHus 3TOH CBsI3U: OOMEHHBIN U JOHOPHO-
akuentopHelil. KoBaneHTHas nossipHas U HeNnoJisipHas
cBsa3u. Monnas xumudeckas cBs3b. KpaliHnii ciyyain
KOBAJICHTHOM NOJISIPHOM CcBsi3U. MexaHu3M o0pa3oBaHUs
VMOHHOMU CBs3U. VIOHHBIE KPUCTAJUINYECKUE PELIETKU U
CBOICTBA BEIIECTB C TAKUMH KpUCTaulaMu. MeTtajmmyeckas
XUMHUYecKas CBI3b. OCOOBIM THIT XUMHYECKOM CBS3U,
CYIIIECTBYIOIIMM B MeTajiax u cruiaBax. CBoOMCTBa
METAJUIMYECKOM CBSI3U. BogopoaHas xuMuueckas CBs3b.
Mexanu3m o06pa3oBaHus Takoil cBs3u. Ee knaccudukanus:
MEXMOJIEKYJISIpHAs 1 BHYTPUMOJICKYJISIpHAS. BOJIOPO/IHbBIE
cBs3u. Du3nueckue CBOMCTBA BEIIECTB C BOJIOPOJIHOM
cBs3b10. KommuiekcooOpazoBanue. [ToHATHE 0O KOMIUIEKCHBIX
coeMHeHUAX. KoopIMHAMOHHOE YUCIIO
KOMIUTeKcooOpa3oBareisi. BHyTpeHHsis u BHenHsS cepa
KOMILIEKCOB. HOMEHKIIaTypa KOMIIJIEKCHBIX CO€IMHEHUH.
WX 3Hauenue.

Tema 1.5.
[Tonmmepsl

Heopraanueckue nommmMepsl 1 opranndeckue. CTpyKTypbl
MOJIMMEPOB, UX KJIacCU(UKAIUSA U CIOCOOBI MOJTyYCHHUS.

vV, T

Tema 1.6.
HucnepcHbie
CUCTEMBbI

Knaccudukanus gucrnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHoOro COCTOSIHUS TUCTIEPCUOHHON Cpelbl U
JCTIEpCHOM (a3bl, a TAKKE MO pazMepy UX YacTHII.
I'pyboaucriepcHbIC U TOHKOAUCIIEPCHBIC CUCTEMBL. D deKT
Tunnana. Koarynasuus B KOJUIOMHBIX pacTBOpax. 3HAYEHUE
JMCTIEPCHBIX CUCTEM B KMBOM M HEXHUBOU MPUPOJE U
PAKTHYECKOH JKM3HH YEIOBEKa.

PV, T

Tema 1.7.
XUMHAYECKHE
peakuu

Kinaccudukanys XuMU4eCKUX peakiiuii B OPraHuuecKou 1
HEOpraHuyeckoil Xxumuu. [loHaTHE 0 XUMUYECKON pEaKIIuu.
Peakiuu, naynume 6e3 n3MeHEHUsT KaUeCTBEHHOTO COCTaBa
BEIIIECTB U C U3MEHEHUEM COCTaBa. BeposATHOCTh
NPOTEKAaHUsI XUMUYECKUX peakluil. BHyTpeHHss 3Heprus,
sHTaNbIUA. TermnoBok 3QPEeKT XUMUIECKUX peaKIThil.
Tepmoxumuueckue ypaBHeHusa. CTaHAapTHAS SHTAIbIUSA
peakuuii u oOpa3oBanus Bemects. 3akoH I'. . ['ecca u ero
caeacTBus. DHTporus. CKOPOCTh XUMUYECKUX PEAKITUM.
[Tonsitue o ckopoctu peakiuit. CKOpoCTh TOMO- U
TreTEPOreHHON peakiuu. JHEeprus akTuBauuu. PakTopkl,
BIIMSIOIINE HA CKOPOCTh XUMHYECKOUN peaKInu.

v, T

Tema 1.8.
PactBOpEBI

[TonsTre o pactBopax. PU3NKO-XMMHUYECKas IPUPOAA
pacTBOpEHUs U pacTBOPOB. B3aumoieicTBuE pacTBOPUTEIS
Y PacCTBOPEHHOTO BEIECTBA. PaCTBOPUMOCTD BELIECTB.
CrniocoObl BBIpaKEHNSI KOHIIEHTPAILUH pacTBOPoB. Teopus
EKTPOJIUTUYECKON JUcconanuu. MexaHusm
JMCCOLMAIIMY BEIIECTB C PA3IMYHBIMUA TUIIAMH XUMHUYECKHUX
cBsA3eil. OCHOBHBIE NOJIOKEHUS TEOPUH DIEKTPOIUTUIECKON
muccounanuu. CTeneHb dIEKTPOIUTUYECKON TUCCOLMALUN
u daxTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPEJTHHE
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3NEKTPOJIUTHL. J{ucconnanus Boapl. BonopoaHblil
nokaszareins. Cpeia BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB.
I'uaponus kak 0OMeHHBIH npouecc. HeoOpaTumbiit
TUAPOJIN3 OPraHMYECKUX U HEOPraHMUECKUX COCIUHEHUN U
€ro 3HaYCHHE B IPAKTUUECKON JESITEIbHOCTH YEJIOBEKA.
OO6paTtumslii ruapoaus coyieil. CTyneH4aThlil TuapoIIn3.
[IpakTrueckoe NpuMeHeHne

9 Tema 1.9. [onsiTne 06 OKUCIUTENFHO-BOCCTAHOBUTENBHBIX peakiusax. | Y, T
OxucnurenbHo- | OKHCIUTENN U BOCCTaHOBUTENN. OKUCIUTEIBHO-
BOCCTaHOBUTEJb | BOCCTAHOBUTEIbHAsS ABOWCTBEHHOCTh. Knaccuduxanus
HbIE peaKluu. OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI. XUMHUYECKHE
DNEKTPOXUMHYE | UCTOYHUKH TOKA. DJIEKTPOAHbIE MOTEHIMABL. Psi
CKHE IIPOLECChl | CTaHAAPTHBIX 3JEKTPOIHBIX MOTEHIUAIOB
(2MEKTPOXUMHUYECKUN Psil HANIPSDKEHUN METaIlJIOB).
[NanpBaHMYECKUE 3TIEMEHTHI U IPUHIUIIBI UX PAOOTHI.
CocraBieHue ralbBAHUYECKUX AJIEMEHTOB. DJIEKTPOJIN3
pacIuiaBoB U BOJHBIX PACTBOPOB MEKTPoUTOB. [Iporieccsl,
MIPOUCXOJISIINE Ha KaTO/Ie U aHOJe. Y paBHEHHUS
ANIEKTPOXUMHUYECKHUX MpolieccoB. [IpakTuyeckoe
MIPUMEHEHHE AIEKTPOJIN3a.
10 | Tema 1.10. Knaccudukanus Heoprannueckux Beuiects. [IpocTeie u v, T
Knaccuguxarus | CIOXKHBIC BernecTBa. OKCUIBI, THAPOKCHIBI, CONH (MX
BEILCCTB. KJ1accupUKanus, XAMUYECKUE U PU3NYECKHe CBONCTBA U
TMpocThie OCHOBHBIE CTIOCO0BI TIosTydeHus1). Metasmibl. [lonoxenune
METaJJIOB B IIEPUOIUYECKON CHCTEME U OCOOEHHOCTH

BemecTBa. cTpoeHus ux aromMoB. O0mue GpundecKkrue 1 XUMHUIECKIE
CBOMCTBa MeTaJJIOB. [IpoMbIIIsieHHBIE U Ta0OpAaTOPHBIC
criocoObl monyuenus metayioB. Hemeramnel. [lonosxenne
HEMETAJIJIOB B MIEPUOINYECKON cucTeME U 0COOEHHOCTH
CTpoeHus ux aToMoB. O01Me PU3nYecKre U XUMHUYECKUE
cBOIcTBa HeMeTauioB. [IpoMblieHHbIE U TabOpaTOpHbIE
CHOCOOBI NOJYYEHHS] HEMETAJUIOB.

11 | Tema 1.11. Bonopoubie coenqunenns HeMeTamioB. OKCHIbI U vV, T
OcHoBHbIE aAHTUJIPUIBI KapOOHOBBIX KUCIOT. KHCIOTH oprannyeckue u
KJIaCChl Heoprannueckue. Knaccuduxanus opranndeckux u
HEOpPraHWYeCKd | HeOpraHmdeckux Kuciaot. OOiue cBoicTBa KUCIOT.

X U OcHOBaHUSI OPraHMYECKUE U HEOPTaHUYECKUE.

OpraHUYEeCKUX AmboTepHbIE OpraHndyecKie 1 HeOpraHuuecKue

COCIMHEHU I coenuHeHus1. OCOOEHHOCTH CBOMCTB COJICH OpraHu4ecKuX u
HEOPraHWYECKUX KUCIOT. [ 'eHeTnyeckas CBsi3b MEXY
KJIACCAaMU OPraHMYECKUX U HEOPraHUYECKUX COCAUHEHMUIN.

12 | Tema 1.12. S-OneMeHTbl. Bogopoa. JIBONCTBEHHOE TOJIOKEHHE vV, T
Xumust BOJZIOpOJa B epuoandeckoi cucreme. M30tomnsl Bogopoaa.
3JIEMEHTOB Pousib Bonopoaa B xuBOM U HEKUBOM ITpupoe. Bona. Poib

BOJIbI KaK Cpe000pa3yrolero BemecTBa KJIeTKH. JIeMEHThI
I, I A-rpynn. OO1ast XapakTepuCTHKA eI YHBIX
metasuioB. [lonyuenue, puszndeckne 1 XUMHUYECKHE
CBOMCTBA IIEIIOYHBIX METAJIOB. P-DJIEMEHTHI.
XapakTepucTHKa aTlOMUHHUS, YIIIepoJa, KpeMHHUS,
rajloreHoB, XanbkoreHos. [losyuenue, ux Gpusndeckue u
XUMHYeckue cBoiictBa. Dnementsl 1V , V A-rpynmn. Oomas
XapaKTepUCTHUKA HIEMEHTOB ATUX I'PYII HA OCHOBAaHUH UX
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nosnoxxeHus B [lepuoaugeckoit cucreme snemeHTos 1. 1.
MenaeneeBa u cTpoeHHst aToMOB. OCOOEHHOCTH CTPOEHUS
aToOMOB d-3J1eMEHTOB

13

Tema 1.13.
XUMHS B )KU3HUA
oOmiecTBa

XHUMHS ¥ IPOU3BOJICTBO. XUMUYECKAsl IPOMBIIIIIEHHOCTh U
XMUMMUYECKHE TEXHOIOTHH. ChIpbe JUIsl XUMUYECKON
IIPOMBIIUIEHHOCTH. BoJ1a B XMMUYECKON POMBIIIIIEHHOCTH.
DHeprus Jyuisi XMMUYECKOro npousBojcTsa. Hayunsle
IPUHLIMIIBI XUMUYECKOTO ITPOU3BO/ICTBA. 3allUTa
OKpYXKaIOIEH cpebl U OXpaHa TPyAa IPU XUMHYECKOM
npou3BoJcTBE. OCHOBHBIE CTAANU XUMHUYECKOTO
MPOU3BOJACTBA. XUMHS B CETLCKOM XO35IMCTBE. X UMH3ALMS
CEJIbCKOTO XO35ICTBA U €€ HamlpaBleHus. YI0OpeHUs U UX
Kjaccupukanus. XuMUYeCKHe CPEeICTBA 3alllUThl PACTEHUH.
OTtpunarenbHble TOCIEACTBUS IPUMEHEHUS

MEeCTULIMJIOB U O0phOa ¢ HUMU. XUMU3AIIHS

JKHUBOTHOBO/ACTBA. XM U TIOBCCAHCBHAA XMU3Hb YCIJIIOBCKA.

JomarHss anteka. MoroImue u YuCTAIINE CPE/ICTRA.
CpenctBa 60pb0bI C OBITOBBIMH HacEKOMBIMH. CpeicTBa
JIMIHOM TUTUEHBI U KOCMETHUKH. XUMHS U MHUIIA.
MapKupoBKHM yITAKOBOK MUIIEBBIX U TUTUEHUYECKUX
MPOAYKTOB M YMEHHE UX YUTATh. IKOJIOTHS KUJIUIIIA.
XuMHUS 1 TeHEeTHKA YelIoBeKa.

P,V,T

2 cemecmp

Paznen 2. Oprannueckasi XuMust

14

Tema 2.1
[Ipenmer
OPraHnu4ecKou
xumu. Teopust
CTPOCHHS
OpraHUYECKUX
COEOUHEHUN

[TonsaTre 06 OpraHMYECKOM BEIIECTBE M OPTaHUUECKOU
xuMuM. KpaTtkuii o4epk uCTOpUU Pa3BUTHS OPraHUYECKOMN
xuMHUH. OCHOBHBIE MOJIOKEHUS TEOpUU CTpoeHUst A. M.
byrnepoBa. XuMuueckoe CTpOCHHUE U CBOMCTBA
oprannueckux BemiecTB. [lonarue 06 nuzomepun. CriocoOsbl
0TOOpa)kKeHUS CTPOSHHUS MOJIEKYJIbI ((POPMYIIBI, MOJICTIN).
Krnaccudukanus opraHiuecKrx BEIIeCTB B 3aBUCUMOCTH OT
CTpOeHHS yriiepoaHoi uenu. [lousTue GyHKIIMOHATBHOM
rpymnmnbl. [loHaTHE O TUIIAX U MEXaHW3MaX peakiuii B
OpraHNYeCcKON XUMUHU.

v, T
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Tema 2.2
IIpenensHbIe
YIJI€BOJIOPO/IbI

[Tonsitre 06 yrneBogopoaax. OCoOOEHHOCTH CTPOCHUS
npeeIbHBIX YIIIEBOAOPOIOB. AJIKaHbI KaK MPEICTABUTEIN
IpeeTIbHBIX YIIIEBOAOPOI0B. XMMUYECKHAE CBOWCTBA
aJIkaHOB. Peakuuu: rajoreHupoBaHue, HUTPOBAHHE,
JETUAPUPOBAHHUS, TOPECHUS, KATATUTUICCKOTO OKUCIICHHSI
aJIKaHOB. KpekuHT akaHOB, pa3IMYHbIC BH]IbI KPEKHHTA,
IpUMEHEHHE B IPOMBINUICHHOCTH. [Tnponu3 u koHBepcus
MeTaHa, U30MepH3alus ankaHoB. O0IacTH MIPUMEHEHUS
ankaHoB. [IpoMbIIIeHHBIE CIOCOOBI MOTYYEHHUs aJTKAaHOB:
MOJIy4YeHUE U3 TIPUPOIHBIX HICTOYHUKOB, KPEKUHT
napaduHOB, TOTyYeHHE CUHTETUYECKOTO OCH3MHA,
ra3uukanus yris, THaIpupoBaHue aikaHoB. JlabopaTopHsie
CIocoOBI ONyYEeHHS allkaHOB: CMHTE3 Bropiia, nekap-
OOKCHITMPOBaHUE, TUPOIIN3 KapOuaa aTFOMUHUS.
I'omonoruueckuii psa 1 HOMEHKIIATYpa [MUKJIOATKAHOB, UX
obmras ¢popmyna. [Toaydenue u puznyeckue CBOMCTBA
[UKIIOAIKAHOB. XMMHYECKHE CBONCTBA IIMKJIOAIKAHOB.
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PeaKLII/II/I MPUCOCAUHCHUSA U PAOANKAJIBHOI'0 3aMCIICHUS.

16

Tema 2.3.
OTHIIEHOBBIE U
IAEHOBBIE
YTIICBOIOPOIBI

I'omonoruueckuit psg u obmas Gopmysia aaTKeHOB.
W3omepusi 3TUIICHOBBIX YIIIEBOAOPOIOB: MEKKIACCOBAs,
YTJIEPOTHOTO CKEJIETa, MOJOKEHHSI KPATHOH CBA3H.
Oco0eHHOCTH HOMEHKIIATYphl TUJICHOBBIX YIJIEBOJOPOIOB.
®u3nyecKre CBOMCTBA aJKEHOB. XMUMHYECKHUE CBOMCTBA
aJKeHOB. Peaknuu raloreHupoBaHus,
THIPOTaJIOTeHUPOBAHUS, THIPATAINH, THAPUPOBAHHUS.
[IpaBuno MapkoBHukoBa u 3aiinieBa. JlabopaTopHbie
crocoObI oydeHus ankeHoB. [lonarue u knaccudukamus
JIMEHOBBIX YTIIEBOJOPOIOB MO B3aUMHOMY PACIIOJIOKEHUIO
KpaTHBIX CBsi3el B MoJiekyiie. HomeHkmaTypa queHOBBIX
YTJIEBOAOPOIOB. XMMUYECKHE CBOMCTBA aJIKaIMECHOB.
[Honumepuszanus aueHoB. CriocoObl MOJTyYEHUS IUEHOBBIX
yrieBo1opoaoB: padotsl C. B. JleGeneBa, neruapupoBanue
AJIKaHOB.
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Tema 2.4.
A1ieTHII€HOBEIE
YIJIEBOJOPOIbI

INomonoruueckwii psin u odmas Gopmysa alKHHOB.
Homenknarypa aneTuiieHOBBIX YIIIEBOIOPOI0B. M3oMepus
MEXKJIACCOBasl, YIJIEPOIHOTO CKEJIETa, MOJI0KEHUS KpaTHON
CBsI3M. XUMHUYECKHE CBOMCTBA U MPUMEHEHHUE AJIKUHOB.
Peaknusa Kyueposa. [IpaBuno MapkoBHHKOBa
MIPUMEHUTEILHO K anetusieHaM. [loaBmkHOCTh aToma
BOJIOpOJa (KUCIOTHBIE CBOMCTBA aTKWHOB). OKHCICHNE
ankuHoB. Peakuus 3enunckoro. [Ipumenenne
AlETUJICHOBBIX yriieBoA0poA0B. [lonuBuHMnanerar.
[Tonydyenune ankuHoB. [lonyyeHue arieTuaeHa NUPOIU30M
MeTaHa ¥ KapOUJAHBIM METOJIOM.
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Tema 2.5.
ApoMaThdeckue
yTJ€BOI0POIbI

ben3on kak npeacraBuTenb apeHoB. PazButue
MpeACTaBICHUI 0 cTpoeHUH OeH30s1a. COBpEeMEHHBIE
IPEJCTaBICHUS 00 IEKTPOHHOM U IIPOCTPAHCTBEHHOM
cTpoeHun Oenzona. ['omosiorn 6eH3051a, X HOMEHKIATYpa,
obmas ¢popmyna. dusndeckue cBOiCTBa apEeHOB.
XuMHUYecKue CBOMCTBA apeHoB. [Ipumepsl peaxiinii
3NEeKTPOGUIBHOTO 3aMEIEHHS: TaJOreHUPOBAHUS,
ANKWIMPOBAHMSI, HUTPOBaHUs, CylbpupoBanus. Peakiumn
TUAPUPOBAHUS U MPUCOCTUHEHUS XJI0pa K OEH30.y.
Oco0eHHOCTH XMMHYECKUX CBOWCTB TOMOJIOTOB OEH30J1a.
[IpupoaHble HCTOYHUKH aPOMATUYECKUX YTIIEBOJIO-
pPOJIOB. ApoMaTu3anusi aJKaHOB M LIUKIOATKAHOB.
AnkunupoBaHue 0eH3oa.

v, T
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Tema 2.6.
IIpuponusie
HUCTOYHUKHU
YIII€BOIOPOIOB

Haxosxaenue B npupoje, cocTaB U (pu3n4ecKrue CBOUCTBA
Hed1u. [IpombInennas nepepadboTka HedTH.
Pextudukanus HehTH, OCHOBHBIE (PPAKIIUU €€ PA3ICTCHHUS,
UX UCIosb30BaHue. Bropuunas nepepaboTka
HedTenpoaykToB. KauecTBo aBTOMOOHIIBHOTO TOILIMBA.
OxTanoBoe uncino. [Ipupoanslii U nomyTHbIN HeTIHON
ra3pl. CpaBHEHHE COCTaBa IPUPOJIHOTO U MOIYTHOIO ra3os,
UX NIPAaKTUYECKOE UCII0JIb30BaHNE. KaMeHHBIH yroJb.
OcHOBHBIE HaNpaBJIEHUS UCIOIb30BaHUSI KAMEHHOIO YIJISL.
KokcoBanne kaMeHHOIO yrisi, BOKHEUIINE MPOJLYKThI 3TOTO
nporecca. DKOJOTHYECKUE aclIeKThl JOOBIYH, IepepaboTKU
U MCIOJIb30BaHUS TOPIOYHX UCKOIIAEMBIX.
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Tema 2.7.
I'mapoxcuiibHbIE
COeIUHEHUS

Knaccugukarus cnupToB 10 THITY YIIIE€BOJOPOJHOTO
pazukana, Yuciy TuAPOKCUIBHBIX TPYIN U TUITY aTOMa
yIiepo/ia, CBSI3aHHOTO C THAPOKCUIILHOM IPYIIION.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCHIBHOM Tpymibl. BiusiHue cTpoeHus: CiupToB Ha UX
¢usnveckue cBoricTBa. ['oMosorndeckuii psi mpeaenbHbIX
OJIHOATOMHBIX CIUPTOB. M30Mepus 1 HOMEHKIATypa
QJIKAHOJIOB, UX 001mas Gopmyra. XuMUYECKHEe CBOHCTBA
asKkaHoJIOB. PeakinoHHas criocoOHOCTb MPEAEIbHBIX
OJIHOATOMHBIX CIUPTOB. Peakiuu, noarsep:xaaronye
KHCJIOTHBIE CBOMCTBA CIUPTOB. Peakuun 3aMenieHus
TUAPOKCHIIBHON TpynIbl. MeXMOIEKysIpHas JeTuapaTalus
CIUPTOB, YCIIOBUS 00pa3oBaHus MpocThIX 3¢upoB. CriocoObl
MOJIy4€HUsI COUPTOB. [ MApOIIN3 rajnoreHaakaHoB.
['unparanys ankeHoB, yCIOBUS €€ MPOBEACHUS.
BoccranoBnienne kapOOHUIBHBIX COSTUHEHUM.
MHoroaroMHble ciupThl. MI30Mepus 1 HOMEHKIIaTypa
MPEACTaBUTENCH IBYX- M TPEXaTOMHBIX CITUPTOB.
Oco0eHHOCTH XMMHYECKHUX CBOMCTB MHOTOATOMHBIX
CIIUPTOB, MX KaYeCTBEHHOE 0OHapyxeHue. OTaenbHbIe
MIPEICTaBUTENN: STUICHIJIUKOIb, TIIUIIEPHH, CIIOCOObI UX
MOJIy4€HUsl, IPaKTHUecKoe MpuMeHeHue. OeHo.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue GeHoa.
B3aumHoe BusiHuE apOMaTUYECKOTO KOJIbLIa U
TUAPOKCHIIBHON TPyMIbl. XUMHYECKHE CBOMCTBA (DeHOIa
KaK ()yHKIIHSI €r0 XUMUYECKOro cTpoeHusi. bpomupoBanue
(heHona (KayecTBEHHAs PEakiys ), HUTPOBaHUE (MTUKPHUHOBAS
KHCJIOTa, €€ CBOMCTBA U mpuMeHeHue). OOpazoBaHue
OKpaIlleHHBIX KOMITIeKcoB ¢ noHoM Fe*. Tpuvenenne
¢enoua. [lomyyenne geHosa B MPOMBIILIEHHOCTH.
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Tema 2.8.
AJpaeruasl u
KETOHEBI

['omonornueckue pssibl allbIETUA0B U KeTOHOB. [loHsATHE O
KapOOHWJIBHBIX COCTMHEHUSIX. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHOM rpyniibl. M3omMepus 1 HOMEHKIaTypa
aJbIETUA0B U KETOHOB. Du3nueckue cBoiicTBa
KapOOHWJIBHBIX COCTMHCHUH. XUMHUECKHE CBOMCTBA
aJbIETUA0B U KETOHOB. Peakiiuy OKHUCIeHUs albIeruaoB,
KayeCTBEHHbBIE PEAKIIMH Ha albJIETHIHYIO rpynmny. Peakuun
MOJIMKOHJICHCAIIMK: 00pa30BaHHE
(henonodopmanpaeruaHbIX cMOJI. [IpuMeHeHne
noJiyuyeHue KapOOHMIbHBIX coenquHeHuil. [Ipumenenue
QJbJICTUIOB U KETOHOB B OBITY U IIPOMBIIIIICHHOCTH.
AnbJIeruibl ¥ KETOHBI B pupoe (3GupHbIe Macha,
tdbepomonsl). [TonydeHne kapOOHUIBHBIX COSAMHEHUN
OKHCIIEHUEM CIIUPTOB, TUJIpaTallieil aJIKNHOB, OKUCIIEHUEM
YTII€BOJIOPOIOB.

v, T
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Tema 2.9.
KapOoHoBrbie
KHCJIOTBI U UX
MIPOU3BO/IHBIE

ITonsiTue 0 kapOOHOBBIX KUCIOTaX M UX KJIacCU(UKaLUS.
DNEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIbHOM Tpynmbl. 'oMonornyeckuii psit npeaenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT, UX HOMEHKJIaTypa U
nzomepusi. XUMHYECKHE CBOHCTBA KAPOOHOBBIX KUCIIOT.
O6pa3oBaHue QYHKIIMOHAIBHBIX POU3BOIHBIX KAPOOHOBBIX
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kucioT. Peakuuu srepuukanuy. AHTUAPUIB KApOOHOBBIX
KHCJIOT, UX MOJIydeHue 1 npuMenenue. CriocoObl morydeHus
KapOOHOBBIX KUCIIOT. OOIIHe crocoObl MOTYYECHUS:
OKHCJICHHE AJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB,
aJIbJIeTHI0B. BaskHeiue npeacTaBuTean KapOoOHOBBIX
KUCIIOT, X Orosornyeckas poib. CTpoeHHe U
HOMEHKJIATypa CJIOKHBIX IPHPOB, MEKKIIACCOBAS H30MEPHS
¢ KapOOHOBBIMU KucIOTaMU. CHI0COObI OJTYYEHHUS CIOKHBIX
a¢upoB. JlaBcaH Kak MpeICTaBUTENb CHHTETHIECKUX
BOJIOKOH. XMMHUYECKHE CBOMCTBA U IPUMEHEHUE CIIOKHBIX
a¢upoB. Kupbl Kak cloKHbIE 3()UPHI TIHLEPUHA.
Kap6oHoBbIE KHCIIOTHI, BXOSIINE B COCTaB KHPOB.
XHWMHUYECKUE CBOMCTBA KUPOB: THJIPOJIN3, OMBUICHHE,
ruipupoBanue. buongornyeckas poJib KUPOB, UX
HCI0JIb30BaHKE B OBITY U IPOMBIILIEHHOCTH. Comn
KapOOHOBBIX KUCIOT. MbLIa, CYIITHOCTh MOIOIIETO JEHCTBUS.
OTHoOLIEHHE MBLIA K )KeCTKOM Bojie. CHHTETUYECKIE
Mmotorine cpeactsa — CMC (neTepreHTsl), ux
MIPEUMYIIECTBA U HEAOCTATKH.
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Tema 2.10.
VYrnesoasl

[Tonsatue 06 yrneBonax. Kmaccudukanus yrieoaos. MoHo-
, M- ¥ TIOJINCaxapuipl. bronorudeckas poib yrieBoJ0B, UX
3Ha4YCHUE B )KU3HU YeJIOBeKa M 00mecTBa. MOHOCaXapuIbI.
I'moko3a, cTpoeHre ee MOJICKYITBI U (PU3NYECKHUEe CBOHCTBA.
Tayromepusa. XuMUUYECKUE CBOMCTBA IIIOKO3bI: PEAKIIMH T10
abJACTUIHOM TpyIIIe («CepeOPsHOTO 3epKaiay, OKUCICHUE
A30THOM KHUCIOTOM, THAPUPOBAHKE). Peakiinu riIroKo3bl KaKk
MHOTOATOMHOTO CIIMPTA: B3aUMO/IEHCTBHE TIIOKO3bI C
ruapokcuaoM meau (I1). Paznugaabie ThIb OposkeHMs
(cmupTOBOE, MOJIOYHOKHCIIOE). [ TI0K03a B TIpUpOIE.
buonoruueckas posib ¥ mpuMEHEHHE III0K03bl. OpyKTO3a
KaK U30Mep TItoKo3bl. CpaBHEHHE CTPOSHUS MOJIEKYIIbI U
XMUMHYECKHUX CBOMCTB INIIOKO3bI U (hpYKTO3bl. DpyKTO3a B
npupojie ¥ ee Ouosioruyeckas posb. J(ucaxapumabl.
Crpoenue nucaxapugoB. CTpoeHHE U XUMUYECKUE CBOMCTBA
caxapo3ssl. JIakTo3a 1 MabT03a KaK M30MEphI CaXxapo3bl.
[Monmucaxapuapl. ObI1EE CTPOCHKE MOTUCAXAPHUIOB.
Crtpoenue MolekyIbl kpaxmana. Ou3nyeckue cCBOMCTBa
Kpaxmaia, ero Hax0XJIeHHE B IPUPOJIe U OHoIorudecKas
poiib. ['mukoreH. XuMu4yeckue CBOMCTBA Kpaxmara.
CpaBHeHUE CBOMCTB Kpaxmasa M IeJUTFOJIO3bI.
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Tema 2.11.
AMMHEI,
AMHHOKHUCJIOTEHL,
OcnKu

Knaccudukanus u uzomepuss aMuHOB. I 'oMoIornyeckue
PSABI IPEENbHBIX aTH(PAaTUUECKUX U aPOMATUYECKUX
aMHMHOB, U30MEPUS U HOMEHKJIAaTypa. XMMHUUYECKUE CBOMCTBA
amuHOB. [Ipumenenue u nonydenre aMuHoB. [lonstue 06
AMUHOKHCIIOTaX, UX KJIacCU(PHKAIUSI U CTPOCHHUE.
JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTRB
AMHMHOKHCIIOT U €€ NPUYMHBL. Peakunn KOHAeHCaluH.
IlenTunnas cBs3b. CHHTETUYECKHE BOJIOKHA.
Knaccudukanus BonokoH. [lonydeHrne aMUHOKUCIIOT, HX
npuMeHeHne U ouonoruueckas Gyakus. benku. benku kak
NpUpoAHbIE ToNMMepsl. [lepBuyHnas, BTopuuHas, TpeTU4UHas
Y 4YeTBEPTUYHAS CTPYKTYPHI 0eJIKOB. XMMHUECKHE
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CBONCTBa OEJIKOB: TOpEeHNUE, AeHATypalus, THIPOIIu3,
KauecTBEHHbIE (IIBETHBIE) peakuuu. buosornueckue
(GyHKIMU OENKOB, X 3HAUYCHUE.

25 | Tema 2.12. vV, T
A30TCONCPKALL Hyxnennosble kucioTel. HykeMHOBBIE KUCIOTHI KAk
e P IpUpOIHbIE oMMepsl. HykneoTuipl, UxX cTpoeHue,
npumepbl. AT® u AJID, ux B3aumorpeBpallieHue U pojb
reTePOLIMKINYEC
e aroro npouecca B npupone. [lonstue IHK n PHK.
Crpoenue JIHK, ee nepBuuHas U BTOpUYHAS CTPYKTYpa.
COEJIMHEHMUS.
Pernukanusa JIHK.
Hyxkneunnosblie
KHCJIOThI
26 | Tema 2.13. [TonsiTie o pepMeHTax Kak 0 OMOJOTHUYECKUX P,V
buonoruueckn | xaranmuzaropax OenkoBoil npupoabl. Kinaccudukanus
AKTHBHBIE (depmeHTOB. 3HaueHHe PepMEHTOB B OMOJIOTHUU U
COEIMHEHUS MIpUMEHEHNE B TPOMbIIITIEHHOCTH. [IoHsATHE O BUTAMHUHAX.

Nx xnaccudukanus u o6o3nauenue. [lonstiue o ropMmoHax
KaK OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX, BBITIOTHSIFOIINX
SHIOKPUHHYIO PETYIISIHIO )KU3HEACATEIIEHOCTH
opranu3MoB. Knaccuukarus ropMOHOB: CTEPOHIBL,
MTPOU3BOIHBIC AaMHUHOKHUCIIOT, TIOJHIICTITHIHBIEC U OSITKOBBIC
ropMoHbl. OTJeNbHBIC TIPEACTABUTEINN: CTPAIHON,
TECTOCTEPOH, HHCYJIHH, aJpeHaanH. [IoHsATHE 0 TeKapcTBax
KaK XUMHOTEPaNeBTUICCKUX TperapaTax. [ pymis
JIEKapCTB: CYIbhaMuIbl (CTPENTOIU), aHTHONOTHKH
(MEHUTTUIUTMH ), aHTUTIUPETUKY (ACTTUPHH), aHATIBI€THKU
(ananprun). Mexanusm IeiCTBUSI HEKOTOPBIX
JIEKapCTBEHHBIX MIPENapaToB, CTPOCHUE MOJIEKYI,
MIPOTrHO3UPOBAHUE CBOWCTB HA OCHOBE aHAIIN3a
XMUMHYECKOTO CTPOEHUS. AHTUOMOTUKH, UX KIlacCUpUKALUs
110 CTPOEHUIO, TUIY U CIIEKTPY ICHCTBUSI.

[Ipumeuanue: T — TectupoBanue, P — nanucanue pedepara, ¥ — yctsiii onpoc, KP — koHTpoabHas
pabota

2.4.2. 1 2.4.3. lIpakTHYecKHne 3aHATHSI/ CEMHUHAPDI

Ne dopma
pa3 | HaumenoBanue TEKYLIEro
Coneprkanue paszjena
Jien | pa3liesioB U TEM KOHTPOJIA
a
1 2 3 4
1 cemecmp
Paznen 1. O6mias 1 HeopraHuyecKkast XUMHsI
1 Tema 1.1. CocraB BemiecTBa. XMMHUUYECKHUE PIIEMEHTHI. 3aKOH I1P
Xumus — MOCTOSTHCTBA COCTaBa BEUIECTB. BellecTBa MOJIEKYISIPHOTO
Hayka o Y HEMOJIEKYJISIPHOTO CTPOEHHUsI. 3aKOH ABOTaJpO U €ro
BEIIIECTBAX cnencteus. 3mepenue Beulectsa. Macca aToMoB U

MoJIeKy/1. ATOMHas eluHuIa Macchl. OTHOCUTENbHbIE
aTOMHasi 1 MOJIeKynspHast Macchl. KoJimuecTBo BeliecTna.
UYucno Asoraapo. MossipHast Macca. 3akoH ABOTaaipo U €ro
cieAcTBUsA. MOJSIpHBIN 00beM BELECTB B ra3000pa3HOM
COCTOSIHUU. ATperaTHble COCTOSIHUS BelecTBa. TBeproe
(kpucTasuMyeckoe U aMop(Hoe), )KUAKOE U ra3000pa3Hoe
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arperaTHbiC COCTOAHUS BCIICCTBA. CMmecu BCIICCTB.
Pazauums MCXKIAY CMECAMU U XUMHUYCCKUMHU COCANHCHUSAMMU.
MaccoBas 1 00beMHast J0JIHM KOMIIOHCHTOB CMCCH.

Tema 1.2.
Crpoenue aToMa

CoBpeMeHHbIE NPECTABICHUS O CTPOCHUH aTOMa.
KopnyckynsipHO-BOJTHOBOM Ayajii3M YaCTUL] MUKPOMHUPA.
CoctaB aToMHOTO siipa. Hyk/IOHBI: IPOTOHBI ¥ HEUTPOHBI.
W3oTonsl M HYKIUABL. DJIEKTPOHHAsI 000JI0YKa aTOMOB.
[onsiTne 006 3MeKTPOHHON OPOUTANN U ANEKTPOHHOM
obnake. KBaHTOBBIE UMCIIa: TJIABHOE, OPOUTAIILHOE
(moGoyHOE), MarHUTHOE U CIIMHOBOE. Pacnipenenenue
AJIEKTPOHOB I10 SHEPT€TUYECKUM YPOBHSM, [IOIYPOBHSAM U
opOUTANIIM B COOTBETCTBUU C MIPUHIIMIIOM HaUMEHbIIEH
sHepruu, npuHiunoM [aynu u npasuiom I'yHna.
DNeKTpOHHbIE KOH(UTYpalli aTOMOB XMMUYECKUX
3JIEMEHTOB. BanieHTHbIE BO3MOKHOCTH aTOMOB XUMUYECKHX
3JIEMEHTOB. DJNEKTPOHHAs KJIacCU(PUKALNS XUMHUYECKUX
3JIEMEHTOB: S-, P-, d-, f-aeMenHThI.

ITP

Temal.3.
[Tepuoanueckuii
3aKOH 1
[Tepnognueckas
cucremMa
XUMHUYECKUX
3J1eMeHTOB [].
. Menneneena

[Tepuonnueckas cucrteMa u ctpoeHue atoma. uzndeckuii
CMBICJT TIOPSITKOBOTO HOMEPA JIEMEHTOB, HOMEPOB TPYTIIIBI
u niepuoaa. [lepnoanueckoe n3MeHEeHNE CBONCTB
2JIEMEHTORB: pajJiyca aToMa; YHEPTruy HOHU3AIINH;
AIEKTPOOTPUIIATENHLHOCTH. [I[pUIMHBI H3MEHEHUS
METAJUTMYECKUX U HEMETAITHYECKUX CBOWCTB AJIEMEHTOB B
rpymnmax v nepuoaax, B TOM uncie OOJbIINX U
cBepxOonpmux. 3HaueHue [leproauyeckoro 3akoHa u
[Teproanueckoit cucteMbl XUMHUYECKUX AneMeHToB Jl. 1.
MeneneeBa A pa3BUTUS HAYKH U TIOHUMAaHUS
XUMHUYECKON KAPTUHBI MUPA.

I1P

Tema 1.4.
Crpoenue
BEIECTBA

[ToHATHE 0 XUMUYECKOU CBSI3U. THUITBI XUMHUECKHUX CBSI3EH:
KOBAJICHTHAsI, HOHHAs, METAJUIMYECKasi U BOJOPOIHAS.
KoBanentnas xumuueckas cBs3b. J[Ba MexaHu3ma
00pa3oBaHus 3TOH CBSI3U: OOMEHHBINH U JOHOPHO-
akuentopHselil. KoBaneHTHas noJsipHas U HENOJIApHAas
cBs3u. Monnas xumudeckas cBa3b. KpaitHuii ciydait
KOBQJICHTHOM TOJISIPHOM CBsI3M. MexaHu3M o0pa30oBaHuUs
MOHHOM cBsi3U. IOHHBIE KPUCTAIUNIMYECKUE PEUIETKU U
CBOMCTBA BEILIECTB C TAKUMHU KpUCTaUIaMu. MeTaiunueckas
XUMHYECKas CBA3b. OCOOBIN THUI XUMUYECKON CBSI3HU,
CYILLECTBYIOIIMM B MeTa1ax U cruiaBax. CBoiicTBa
METaJUIMYeCKOM cBsi3U. BoopoaHas xumMudeckas CBA3b.
Mexanusm o0pa3oBaHus Takoil cs3u. Ee knaccudukanus:
MEXMOJIEKYJIsIpHasi U BHYTPUMOJIEKYJIsIpHask BOJOPOIHbIE
cBs3U. PU3NUECKHe CBOMCTBA BEIIECTB C BOJOPOIHOM
cBs3b10. KommekcooOpazoBanue. [ToHATHE 0 KOMITIIEKCHBIX
coenHeHUsIX. KoopAnHAIIMOHHOE YUCIIO
KOMIUIEKCO0Opa3zoBatens. BHyTpeHHsis u BHeIHsS cepa
KoMIuiekcoB. HoMeHKnaTypa KOMIUIEKCHBIX COEAUHEHUH.
HX 3HaueHue.

ITP, KP

Tema 1.5.
ITomumepsl

Heoprannueckue nonnmMeps! u oprannueckue. CTpyKTypbl
MIOJIMMEPOB, UX KJIacCU(UKAIUS M CHOCOOBI MOJyIeHHUS.

ITP
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Tema 1.6.
JucnepcHsie
CUCTEMBI

Knaccugukanus 1ucnepcHbIX CHCTEM B 3aBUCIMOCTHU OT
arperaTHOrO COCTOSIHMS IUCIIEPCUOHHOM Cpebl U
JMCTIEPCHOM (pa3bl, a TAKKE MO pa3Mepy UX YacTHUII.
I'pyboaucriepcHbIC M TOHKOAUCIIEPCHBIC CUCTEMBI. DPPEKT
Tunnans. Koarynauus B KOJUIOUIHBIX PACTBOpaX. 3HAYEHUE
JUCIIEPCHBIX CUCTEM B KUBOM U HEXKXUBOH IPUPOJEC U
IIPAKTUYECKOM KU3HH YEJIOBEKA.

ITP

Tema 1.7.
XUMHYECKHUE
peakuuu

Knaccugukanus XuMHIECKIX PeaKnii B OpraHMuecKon 1
HEOPraHW4YeCKo XuMuu. [IoHATHE O XUMUYECKON PEAKIIUU.
Peakuuu, naymue 6e3 n3MEHEHUs1 KAYECTBEHHOTO COCTaBa
BEILECTB U C U3MEHEHUEM COCTaBa. BeposTHOCTH
MPOTEKAHUSI XUMHUYECKUX peakiuuil. BHyTpeHHsIs sHeprus,
sHTaNbNuA. TemnoBoi 3 (HeKT XMMHUUECKHUX peaKlIui.
Tepmoxumuueckue ypaBHeHus. CTaHAapTHAsI SHTAIBINS
peakuuii u oOpa3zoBanus BemecTB. 3akoH . . 'ecca u ero
cnenctBus. DHTponus. CKOPOCTh XUMUYECKUX PEAKIIUIL.
[Tonsatue o ckopoctu peaxiuii. CKOpOCTb TOMO- U
TreTEPOreHHOMN peaKkuu. JHEPTUs aKTUBaluU. PaKkTopkl,
BIIMSIFOIIIME HA CKOPOCTh XMMUYECKON PEAKIUH.

I1P

Tema 1.8.
PactBops1

[Tonsarue o pactBopax. PU3MKO-XUMHUYECKAs TPUPOJIA
pacTBOpEHUS U pacTBOPOB. B3aumoaeiicTere pacTBOpUTENS
Y PaCTBOPEHHOI'O BEIECTBA. PACTBOPUMOCTD BEILIECTB.
CriocoObl BhIpaskeHUsI KOHIIEHTpAIMK pacTBOPOB. Teopus
AJIEKTPOJIUTHYECKON qUCCOUAMU. MexaHu3m
JUCCOLMALIMN BEIECTB C PA3INYHBIMU TUITAMH XUMUYECKHUX
cBsi3eil. OCHOBHBIE MOJIOKEHUS TEOPUHU SIEKTPOTUTHYECKOM
nucconumanuu. CTeneHp 3JeKTPOJUTUYECKON TUCCOMAUN
u (akTopsl ee 3aBUCUMOCTU. CUIIbHBIE U CPEIHUE
31eKTpoauThl. Jucconuanus Boasl. BoaopoaHerit
nokasatesb. Cpesia BOJHBIX PACTBOPOB AIEKTPOJIUTOB.
I'uaponus kak oOMeHHbIN nporecc. HeoOpaTumbiii
TUAPOJIN3 OPraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN U
€ro 3Ha4€HHE B IPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA.
OO6patumslii ruapoan3 cosiei. CTyneHYaThlid THIPOIIU3.
[IpakTHueckoe NpuMeHeHne

TP, KP

Tema 1.9.
OKHCIIUTEIIFHO-
BOCCTaHOBHUTED
HBIE PEAKIIUH.
DIEeKTPOXUMHUYE
CKHE TPOIECCHI

[TonsiTue 06 OKUCIUTENIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMSX.
Oxucnutenu 1 BoccTraHoBUTENH. OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHAs J1BOMIcTBeHHOCTh. Knaccudukarus
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. XUMUYeCKHe
UCTOYHUKHU TOKA. DJIEKTPOIHbIE MOTEHIUAbL. Psij
CTaHJAPTHBIX AIEKTPOAHBIX OTEHIUATIOB
(27EKTPOXUMHUECKHUI psil HAPSHKEHUH METalIoB).
l"anpBaHMUECKHUE FIEMEHTHI M IPUHLUIBI UX paOOTHI.
CocraBieHHe raIbBAHUYECKUX MIEMEHTOB. JJIEKTPOJIN3
pacIIaBoOB U BOJHBIX PaCTBOPOB IEKTpoJMTOB. [Ipoueccel,
IIPOUCXOSIINE HA KaTOJIE U aHOJE. Y PAaBHEHHUS
NIEKTPOXUMHUYECKUX ITpoueccoB. [IpakTnueckoe
MIPUMEHEHHE NIEKTPOJIN3A.

ITP
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10 | Tema 1.10. Knaccugukanus Heoprannyeckux BemecTs. [IpocTeie u 1P
Knaccugukarus | CTOXKHbIC BEIIECTBA. Oxkcuipl, TUIPOKCUABL, COJU (UX
BEIICCTB. KJaccu(uKays, XUMUYeCKre U (PU3NIeCKre CBONUCTBA U
Tpoctsre OCHOBHBIE CIIOCOOBI morydeHus1). Metamisl. [looxxenue
METAJJIOB B IEPUOIMYECKON CUCTEME U OCOOEHHOCTH

BemecTea. cTpoeHus ux atoMoB. O0mIre pu3ndeckne u XUMHIECKHIE
cBOMcTBa MeTa/uIOB. [[pombilieHHbIE U 1a00paTOpHBIE
crocoOb!I omydeHus MmetauioB. Hemeramel. [lonoxenune
HEMETAJUIOB B MIEPUOUIECKON CUCTEME U 0COOCHHOCTH
cTpoeHus ux atoMoB. O0mIre Gpu3ndeckne u XUMHIECKHIE
CBOICTBAa HEMETAJJIOB. [IpoMbIlsIeHHbIE U TA0OpaTOPHbBIE
crocoObI MOJTyYEHUs HEMETAJIJIOB.

11 | Tema 1.11. Bonoponubie coenqunenns HeMeTamioB. OKCUIbI U I1P, KP
OcHoBHbIE AHTUAPUJIBEI KAPOOHOBBIX KUCIOT. KHCIOTH OpraHudeckue u
KJIaCChI Heoprannueckue. Knaccudukamus opraHu4ecKux u
HEOpPraHUYeCKH | HEOpraHmdeckux KuciaoT. O0uue cBoMcTBa KUCIOT.

X U OcHOBaHMSI OPraHNYECKUE U HEOPTaHUYECKHE.

OpraHUYECKUX AMdoTepHbIe OpraHUYeCKHe U HEOPTraHUIECKHE

COCTMHEHU N coequHeHUs1. OCOOCHHOCTH CBOMCTB COJIEH OPraHMYECKUX U
HEOPraHMYECKUX KUCIIOT. [ 'eHeTHuecKas CBs3b MEXY
KJIaCCaMH OPTaHNMYECKUX U HEOPTaHUUECKUX COCAUHCHHIA.

12 | Tema 1.12. s-DOnemenTsl. Bogopo. JIBoMCTBEHHOE MOJIOKEHNE 1P
XuMus BOJIOpPOJA B IEPUOAUYECKOM crucTeMe. M30Tombl BOIOpOaa.
3JIEMEHTOB Pons Bomoposa B )xuBoM U HexkuBOM npupoae. Boga. Ponb

BO/JIbI KaK CPe000pa3yIOIIeTo BEIeCTBA KICTKH. DIeMEHTHI
I, Il A-rpymm. OOGmas XxapaKTepHCTHKA IIEIOYHBIX
MeTtauioB. [lonyuenue, Gpusndeckne 1 XUMUIECKUE
CBOMCTBA HIEJIOYHBIX METAIJIOB. P-DJIEMEHTHI.
XapakTepucTUKa aTIOMUHUS, YIIIEPOa, KPEMHHUS,
rajioreHoB, XaJbKoreHoB. [lomyuenue, ux ¢puzndeckue u
xuMudeckue cBoiictBa. dnemenTsl 1V, V A-rpynm. O6mas
XapaKTepUCTUKA 3JIEMEHTOB ATUX I'PYII HA OCHOBAaHUHU MX
nojioxkeHus B [lepuoanueckoit cucteme snementon /1. U.
MenneneeBa u cTpoeHust aToMOB. OCOOCHHOCTH CTPOCHHS
aToMOB d-371EMEHTOB

13 | Tema 1.13. XHMHUS 1 TPOU3BOACTBO. XHUMHUUYECKasl IPOMBIIUICHHOCTh 1 | IIP
XUMUS B )KU3HU | XUMUYECKHE TEXHOJIOTUM. ChIpbe ISl XUMUYECKOU
oOmecTBa MIPOMBIIIEHHOCTH. Bo/1a B XUMHYECKOW MPOMBIITUIEHHOCTH.

DHeprus Uit XUMUYECKOTO MPOou3BoicTBa. HayuHbie
MPUHIIMITBI XUMUYECKOTO MTPOU3BOJICTBA. 3allIUTa
OKpYIKAroIllel Cpe/ibl U OXpaHa TpyJa MPH XUMHYECKOM
npou3BoJAcTBe. OCHOBHBIEC CTAANHU XUMHUYECKOTO
MPOU3BOJICTBA. XUMHUS B CEITHCKOM XO3SHUCTBE. XUMU3AIHS
CEJIbCKOTO XO3SHCTBA U €€ HamlpaBleHUs. YIOOpeHUs U UX
knaccudurarys. XMMHUYECKUE CPEJICTBA 3alTUThl PACTCHHIA.
OTtpuniarenbHbIe TOCIEACTBUS IPUMEHEHHUS

NECTUINIOB ¥ Oopb0a ¢ HUMU. XUMH3AIUs
KUBOTHOBOJICTBA. XUMHUS U MIOBCETHEBHAS JKU3HD YEIOBEKA.
JomarmrHsist anTeka. MoFoIIe U YUCTSIIUE CPECTBA.
CpenctBa 60ps0BI ¢ OBITOBBIMU HaceKOMBIMU. CpeicTBa
JUYHOM TUTHEHBI M KOCMETUKHA. XUMUS U MHUIIA.
MapKupoBKH YTaKOBOK MUIIEBBIX U THTUEHUYECKUX
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IIPOJIYKTOB U YMEHUE UX YUTATh. DKOJIOTUS KUIIUILA.
XUMHS U T€HETUKA Y€eJIOBEKA.

2 cemecmp

Paznmen 2. Opranndeckast XuMust

14

Tema 2.1
[Ipeamer
OPraHu4YeCcKOu
xumun. Teopus
CTPOCHHUS
OpPraHUYEeCKUX
COCIMHEHU N

[onsiTne 06 OpraHUYeCcKOM BEIIECTBE U OPTaHUYECKOM
xumun. KpaTkuii ouepk UCTOPUH Pa3BUTHS OPraHUYECKOU
xuMur. OCHOBHBIE TIOJIOKEHHS TEOPUHU CTpoeHust A. M.
Bbytneposa. XuMnueckoe CTpOEHUE U CBOMCTBA
oprannveckux Beniects. [lonstre 06 nzomepun. CriocoOb!
O0TOOpaXE€HUs CTPOEHHUS MOJIEKYJIbI ((popMyIbl, MOJENN).
Knaccugukanus opraHMuecKkrx BEIIECTB B 3aBUCUMOCTH OT
CTpoeHHs yriepoanoi uenu. [loustue GyHKIIMOHATBHOM
rpynnbl. [IoHsATHE O TUIIAX ¥ MEXaHU3MAX PEAKIUH B
OPraHN4eCcKO XUMHH.

I1P

15

Tema 2.2
[IpenenbHbIe
YIJ1€BO0OPO/IbI

[Tonsatue 06 yrimeBomopoaax. OcoOOEHHOCTH CTPOCHHS
MIPEICTbHBIX YTIIEBOAOPOIOB. AJTKaHBI KaK MIPEICTaBUTEIIN
MPEJETbHBIX YIIEBOI0POA0B. XUMHUUYECKUE CBOMCTBA
aJIKaHOB. Peaknuu: rajjoreHnpoBaHue, HUTPOBAHHE,
JETUIPUPOBAHUS, TOPEHUS, KATATUTHICCKOTO OKUCIICHUS
ankaHoB. KpekWHT ajlkaHOB, pa3JIMYHBIC BUBI KPEKUHTA,
MIPUMEHEHHE B TTPOMBIIIICHHOCTH. [TUpON3 1 KOHBEpCHS
MeTaHa, H30MepHu3anus akaHoB. O0JIACTH MPUMEHEHUS
ankaHoB. [IpoMblieHHbIE CIOCOOBI MOTY4YEHHUs aJIKaHOB:
MOJIy4€HUE U3 MPUPOJIHBIX UCTOYHUKOB, KPEKHHT
napauHOB, MOJTYYCHUE CHHTETUIECKOTO OCH3MHA,
ra3zuduKanus yris, THIpUpoBaHre ajakaHoB. JlabopaTopHbie
CrocoObl OJy4YeHHs aJIkaHOB: cuHTe3 Bropua, nekap-
OOKCHIIMPOBAHUE, TUAPOIN3 KapOuaa aTFOMUHUS.
I'omonoruueckuit psii 1 HOMEHKIIATYpa HUKJIOAIKAHOB, UX
obmas gopmyna. [Tonydenne u puznueckre CBOMCTBA
UKJIOANIKaHOB. XMMHUYECKUE CBOMCTBA LIUKIIOATKAHOB.
Peakuuu npucoeMHeHNs U paIiKaIbHOTO 3aMEIICHUSI.

I1P
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Tema 2.3.
OTHIICHOBEIC U
JINEHOBBIE
yTIEBOI0POIbI

I'omonoruueckuit psia u obmas popmysia alKkeHOB.
N3omepust 3STUIIEHOBBIX YIII€BOJOPOAOB: MEXKIACCOBAS,
YIJIEPOJIHOTO CKEJIETa, MOJIOKEHUSI KPATHOM CBSI3H.
Oco0eHHOCTH HOMEHKIIATYPhI STUJICHOBBIX YIIIEBOI0POIOB.
®u3nuecKue CBOMCTBA aTKEHOB. XUMUYECKHUE CBOMCTBA
aJKeHOB. Peakiuu rajloreHupoBaHus,
TUAPOTraJION€HUPOBAHMS, TUAPATALINH, THAPUPOBAHUSL.
[IpaBuno MapkoBHukoBa u 3aiinieBa. JlabopaTopHbie
crocoObl onmy4yeHus ankeHoB. [lonaTue u knaccudukanus
JIMEHOBBIX YIJIEBOJAOPOJOB 10 B3aUMHOMY PACIIOJIOKEHUIO
KpaTHBIX CBs3€U B MoJieKyne. HoMeHknaTypa 1HeHOBBIX
YIJIEBOJAOPOIOB. XMMHUYECKHE CBOMCTBA AJIKAIUECHOB.
[Momumepusanus aueHoB. CrocoObl MOTy4eHHS TUEHOBBIX
yraeBoaopoaoB: pabotsl C. B. JleGeneBa, neruapupoBanue
AJIKaHOB.

ITP
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Tema 2.4.
ALIETHIIEHOBBIE
YTJI€BOJIOPO/IBI

I'omonoruueckuit psa u odmas GopMmysna aJKuHOB.
HoMenknarypa aneTuiIeHOBBIX YIIIeBO0pOoI0B. M3omepus
MEKKJIACCOBasi, YIJIEPOJHOIO CKEJIETA, MTOJI0KEHUs KPaTHOU
CBS3U. XMMHUUYECKHE CBOWCTBA U IIPUMEHEHHUE AJIKUHOB.
Peakuus Kyueposa. IIpasuiio MapkoBHIKOBa

ITP
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MIPUMEHUTENBHO K anetuieHaM. [loBrkHOCTh aToMa
BOJIOpOJia (KUCIOTHBIE CBOMCTBA aIKMHOB). OKUCICHUE
ankuHoB. Peakuus 3ennnckoro. Ilpumenenue
alleTUJICHOBBIX YIieBoA0po10B. [lonuBuHMIaneTar.
[Tonyuenune ankuHoB. [lonyyeHue anieTuaeHa nUpoIu30M
MeTaHa ¥ KapOUTHBIM METOJIOM.

18

Tema 2.5.
ApomaTtuyeckue
YII€BOAOPOBI

benson kak npexacraBurens apeHoB. Pa3Butue
MpeACTaBlIeHN 0 cTpoeHnn Oen3oia. CoBpeMeHHbIE
NpeCTaBICHUs 00 SJIEKTPOHHOM U IPOCTPAHCTBEHHOM
crpoenuu Oen3oina. ['omosorn 6en3oina, UX HOMEHKIATYypa,
obmas popmysna. OU3nvecKue CBOMCTBA apEHOB.
XHUMHUYECKUE CBOMCTBA apeHOB. [Ipumepsl peaknuit
NEKTPOUIBHOTO 3aMEIEHHS: TaJOreHUPOBaHUS,
AIKWUJIMPOBAHUS, HUTPOBaHUSI, CyIb(pupoBanus. Peakiiun
TUAPUPOBAHUS U IPUCOEIMHEHUS XJI0pa K OEH30.y.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB TOMOJIOTOB O€H30J1a.
[IpupoaHbIe ICTOYHUKH APOMATUUYECKUX YTIIEBOJIO-
poioB. ApomaTH3alius aJKaHOB U IIMKJIOAIKAHOB.
AnkunupoBaHue 0eH3oa.

I1P

19

Tema 2.6.
[Ipuponusie
HWCTOYHUKH
YTIIEBOAOPOJOB

Haxoxnaenue B mpupoe, coctaB U (U3NYECKUE CBOMCTBA
Hedtu. [IpomeiienHas nepepadboTka HEPTH.
Pextuduxarms HedTH, OCHOBHBIE (PpaKIINU €€ Pa3JIeNeHNUs,
WX HCIoNb30BaHue. Bropuunas nepepaboTka
HedrenpoaykToB. KauecTBO aBTOMOOUIILHOTO TOTLIMBA.
OxkrtanoBoe uucio. [IpupoHeiil u momyTHBINA HeTIHON
ra3pl. CpaBHEHHE COCTaBa MPUPOJTHOTO U MOIYTHOTO Ta3oB,
HX MPAKTUYECKOE UCIOJIb30BaHuEe. KaMeHHBIN yrodb.
OcHoBHbIE HamNpaBiIeHUS UCIOIb30BAHUSI KAMEHHOTO YIJIsl.
KoxkcoBanue kaMeHHOTO yriisl, BAKHEHIITNE MPOAYKTHI 3TOTO
nporecca. JKOJIOTUYECKUE acTeKThl JOObIYH, epepadoTKu
U MICTIOJIb30BAHUS TOPIOYMX UCKOMIAEMBIX.

TP, KP
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Tema 2.7.
I'mapokcuiibHbIC
COEIUHEHUS

Krnaccudukanus ciupToB 10 TUITY YIJIEBOI0POTHOTO
pauKaia, YuCIy THIPOKCHIBHBIX TPYIII U THITY aTOMa
YIJIEpO/ia, CBA3aHHOTO C THAPOKCHIIBHOM IPYIIION.
DNEeKTPOHHOE U IMTPOCTPAHCTBEHHOE CTPOCHUE
THIPOKCHIIBHOW TPYIIIEL. BiusHue cTpoeHus CupToB Ha UX
¢dusnueckue cBoiicTBa. [[loMOIOTHYeCcKuil psizt MpeaeIbHbIX
OJTHOATOMHBIX CIUPTOB. M30MepHs 1 HOMEHKIIATypa
aJIKaHOJIOB, UX o0mas Gopmyna. XuMHUUECKHE CBOICTBA
aKkaHoJI0B. PeakiroHHas ciocoOHOCTh NPEEIbHBIX
OJTHOATOMHBIX CHUPTOB. Peakiiu, moarsepxaaromniye
KUCJIOTHBIE CBOMCTBA CIUPTOB. Peakiuu 3aMerieHus
THJIPOKCUIIBHOM Ipymiibl. MeXMoeKyIsipHast IerupaTarys
CIMPTOB, YCIOBUS 00pa3oBaHMsI MPOCTHIX 3PpUpoB. CriocoObl
HOJy4eHUs CIIUPTOB. [ UAPOIIN3 ranoreHaakaHoB.
I'mapatanys ankeHoB, YCIOBHS €€ IPOBEICHMUS.
BoccranoBrnenue kapOOHMIBHBIX COETMHEHNH.
MHoroatoMHble ClIUPTHI. MI30Mepus 1 HOMEHKIIaTypa
MpeaCcTaBUTENE ABYX- U TPEXaTOMHBIX CITUPTOB.
Oco0GeHHOCTH XUMUYECKHUX CBOMCTB MHOTOQTOMHBIX
CIHMPTOB, UX KaueCTBEHHOE 0OHapyxeHue. OTaenbHbIe
MPEICTABUTENN: ITUIICHIJIUKOJIb, TJIMLEPHH, CIIOCOObI HX

ITP
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MOJIy4EHUSl, IPAKTUUECKOE IIpuMeHeHue. PeHol.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE (heHoa.
B3aumHoe BiMsiHuE apOMaTUYECKOTO KOJIbLIa U
THJIPOKCUIIBHOM TpyIIbl. XMMUYECKHE CBOMCTBA (eHOoIa
KakK (QyHKIHMSI €r0 XUMHUYECKOTo cTpoeHHs. bpomupoBanue
(eHona (kauecTBEHHAs PEaKIns), HUTPOBAaHHE (TTMKPUHOBAs
KHCJIOTa, €¢ CBOMCTBA U mpuMeHeHue). O0pazoBaHue
OKpaIIEHHBIX KOMILIEKcoB ¢ noHoM Fe®*. ITpumenenue
¢denoua. [Tomydenre GpeHOIa B MPOMBITINICHHOCTH.

21

Tema 2.8.
Anbaeruasl u
KETOHBI

I'omonoruueckue psiibl anbAeTuA0B U KeTOHOB. [loHsTHE O
KapOOHMJIbHBIX COEAMHEHUSAX. DIIEKTPOHHOE CTPOEHUE
KapOOHUIIbHOM Ipymbl. M3oMepus 1 HOMEHKIaTypa
aIbJETU0B U KETOHOB. PU3NYECKHE CBOMCTBA
KapOOHMJIBHBIX COCTMHEHU. XUMHUYECKHUE CBOMNCTBA
aJbJIETUJI0B U KETOHOB. Peakiiuu OKUCIIEHUS aJIbJIeTH/I0B,
KaueCTBEHHBIC PEAKIINK Ha aJIbJIETHAHYI0 TpyImy. Peakimu
TOJIMKOHACHCAIIMHU: 00pa3oBaHNe
(dhenonodpopmanpaeruaHbIX cMoi. [Ipumenenue u
ToJTydeHue KapOOHMIIBHBIX coenuHenuid. [Ipumenenne
aJBJACTHU/IOB U KETOHOB B OBITY M TIPOMBIIIJICHHOCTH.
Anbleruipl 1 KETOHbI B pupoe (3pupHbIe Macia,
dbepomonsnr). [lomyuenne kapOOHUIBLHBIX COSAMHEHHI
OKHCJICHHEM CIUPTOB, TWpaTalueil alkuHOB, OKHCIEHUEM
YTJIEBOJIOPOIOB.

I1P
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Tema 2.9.
KapGonossie
KHCJIOTBI Ul HX
MIPOU3BO/IHBIC

[TonsiTie 0 kKapOOHOBBIX KMCIOTAX U UX KiIaccuukarus.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCUIILHOM TPpyMIbl. [ OMOJOTHYECKUN PST IPEASTHHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKIJIaTypa U
n3oMepusi. XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT.
O6pazoBanue (HyHKIIMOHATBHBIX MPOU3BOAHBIX KAPOOHOBBIX
kuciot. Peakuuu srepudukanuu. AHTUIpUIBI KApOOHOBBIX
KUCJIOT, UX MoJIydeHue u npumeHeHue. CrnocoObl MoyueHus
KapOOHOBBIX KUCIOT. OOIIHE CrIOCOOBI MOTyIEHUS:
OKHUCJICHHE aJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB,
anbJeruioB. BaxHeiiue npeacraBuTenu kKapOOHOBBIX
KUCJIOT, UX Onosorudeckas posib. CTpoeHue u
HOMEHKJIaTypa CIIOKHBIX (UPOB, MEKKIACCOBAS U30MEPUS
¢ KapOoHOBBIMU KuCIOTaMU. CIOCOOBI MOTYYEHUS CIOKHBIX
a¢upoB. JlaBcaH Kak MpeCTaBUTENb CHHTETHUECKUX
BOJIOKOH. XHUMHUYECKUE CBOMCTBA U IPUMEHEHUE CIIOKHBIX
3¢upoB. Kupbl Kak cja0xKHbIe 3UPHI TTUIEPUHA.
Kap6oHOBbIE KUCIIOTHI, BXOSIINE B COCTaB KHUPOB.
XUMHYECKUE CBOMCTBA dKUPOB: THIPOJIN3, OMBLICHUE,
rufpupoBanue. buonornueckas poJib )KUPOB, UX
UCIIOJIb30BaHUE B OBITY U mpoMmbliiieHHocTH. Conun
KapOOHOBBIX KUCIOT. MbLIa, CYIITHOCTh MOIOIIETO JEHCTBUSI.
OTHo1IEHNE MbLIA K XKeCTKOU Bojie. CHHTETUYECKHE
Motorue cpeacta — CMC (eTepreHTsl), ux
MPEUMYILECTBA U HEJOCTATKH.

ITP, KP
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Tema 2.10.
Yrnesoasl

[onsitue 06 yrnesogax. Knaccugukamnus yriaeBogo. MoHo-
, 1~ U TIOJINCaxapuabl. buosornyeckas posib yrieBoaoB, UX
3Ha4YeHHUE B JKU3HU YeJoBeKa M 001iecTBa. MOHOCaxXapuabl.

ITP
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I'moko3a, cTpoeHne ee MOJIEKYIbI U (PU3NYECKHUE CBOMCTBA.
Tayromepus. XMMHUECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH 110
aJbJIErMIHOM rpynne («cepedpsHoro 3epkaja, OKUCIEHUE
A30THOM KUCIOTOU, THAPUPOBaHUE). Peakiinu riroko3bl KaKk
MHOTOAaTOMHOTO CIIMPTA: B3aUMO/IEHCTBUE TIIIOKO3bI C
ruapokcuaoM meau (11). Paznuuneie Tunsl 6posxeHus
(ctupTOBOE, MOJIOYHOKHCIIOE). [ 'TI0K03a B IpUpOIE.
buonoruyeckast pojib ¥ NpUMEHEHHUE IIII0K03bl. PpyKTO3a
KaK U30Mep TJt0K03bl. CpaBHEHHUE CTPOEHUS MOJIEKYJIbI U
XUMHUYECKUX CBOMCTB TIFOKO3bI U (pykTO3bl. DpyKTO32a B
pUpoze U ee Oroorndeckas poJb. Jucaxapupl.
Crpoenue qucaxapugoB. CTpoeHHE U XUMUYECKUE CBOMCTBA
caxapo3ssl. JIakTO3a 1 MabT03a KaK MU30MEPhI CaXxapo3bl.
[Tonucaxapuasl. OO01IEE CTpOEHKE TTOJIUCAXAPUIOB.
Ctpoenue MoJiekyisl kpaxmasna. Ou3znueckure cBOWCTBa
KpaxmaJja, ero HaXoK/JeHHe B IPUPOJE U OHOIOrHuecKas
poutb. ['mnkoreH. XuMuueckne CBOMCTBA KpaxMalla.
CpaBHeHHUE CBOMCTB KpaxMaja M 1eJUTF0JIO3bI.

24 | Tema 2.11. Knaccudukanus u uzomepust aMuHoB. ['omonoruueckue 1P
AMUHBI, PAIBI IPEIETHHBIX AMH(PATHISCKUX U ApOMATHYECKUX
AMUHOKHCIIOTBI, | aMUHOB, U30MEpHS U HOMEHKJIATypa. XHUMHUYECKHE CBOMCTBA
OenKu amMuHOB. [Ipumenenue u nosydenne aMmuHoB. [lonsaTue 06
aAMUHOKHCIIOTaX, UX KJIacCU(PUKAIUSI U CTPOCHHUE.
JIBONCTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBOMCTB
aAMUHOKHCIIOT U €€ NpUYuHbI. Peakinm KOHIeHcauu.
[lentunnas cBsi3b. CHHTETUYECKUE BOJIOKHA.
Kinaccuduxkanus BosokoH. [losryueHne aMMHOKHUCIIOT, UX
npuMeHeHue u ouonoruueckas Gynkuus. benku. benku kax
pupoIHbie nosuMepsl. [lepBryHas, BTopu4Hasi, TpeTUUHAS
U YETBEPTUYHAS CTPYKTYpHI O€NKOB. XUMUYECKUE
CBOICTBa O€JIKOB: TOpeHue, IeHATypalusl, THAPOIIU3,
KayecTBeHHbIE (IIBETHBIE) peakiuu. buonoruueckue
(dhyHKIIMK OEIKOB, X 3HAYCHUE.
25 | Tema 2.12. I1P, KP

Hyxnennosble kucioTel. HykineMHOBBIE KUCIOTHI Kak

AzoTcozepkaiil

e IpUPOJHBIE MOaUMeEpbl. HykieoTu b, UX CTpoeHHe,
npumMepbl. AT® u AJI®, ux B3auMonpeBpanieHue u poJib

reTEePOLUKINYEC

e atoro nporuecca B ipupoe. [loustue [IHK u PHK.
Crpoenue JIHK, ee nepBuuHas U BTOpuyHask CTPYKTYpa.

COCIMHEHUSI.
Pemnmukanus JIHK.

Hykneunossie

KHCJIOTBI

26 | Tema 2.13. [TonsiTue o pepMeHTax Kak 0 OUOJIOTHUECKUX ITP
buonoruueckn | xaranuzaropax OeiakoBoil nmpupoabl. Knaccudukanms
AKTUBHBIE (depmenToB. 3HaueHHe PepMEHTOB B OMOJIOTHU U
COCIMHEHUS PUMEHEHUE B MPOMBILITIEHHOCTU. [IoHsATHE O BUTAMUHAX.

Hx KJ'IaCCI/I(I)I/IKaI_H/IH u o06o3Hauenue. [lonsatue o TOpMOHax
KaK OMOJIOTHYECKH aKTUBHBIX BCIICCTBAX, BHIMMOJIHAIOIINX
OHAOKPUHHYIO PETYIIANUI0 ) KU3HECACATCIBHOCTU
OpraHu3MoOB. K.]'IaCCI/I(I)I/IKaI_[I/I}I TOPMOHOB: CTCPOUBI,
IPOU3BOJHBIC AMUHOKHUCIIOT, MMOJIUIICIITUAHBIC U OCIIKOBBIE
TOPMOHBI. OT,Z[GJ'ILHLIC MNpEACTAaBUTCIIN: 3CTPAAUOJI,
TCCTOCTCPOH, MHCYJIMH, aIpCHAJIMH. ITonsTue o JICKAPCTBAX
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KaK XMMUOTEpaNeBTUYECKUX IIpenapaTax. I pynmsl
JICKApCTB: CyNb(paMuIbl (CTPENTOIH), AHTUOUOTUKU
(MEHMUWIUIMH), aHTUIIMPETUKU (aCIIUPUH), aHAJIBI€TUKU
(ananprun). MexanusMm JeMCTBUS HEKOTOPBIX
JIEKapCTBEHHBIX IIPENApaTOB, CTPOCHUE MOJIEKYI,
IIPOrHO3MPOBAHUE CBOMCTB HA OCHOBE aHAIM3a
XUMUYECKOTO CTPOCHUS. AHTHOMOTHKY, UX KJIACCH(PHUKALIUS
110 CTPOEHUIO, TUILY U CIIEKTPY ACHCTBUS.

Ipumeuanue: I1P- npakmuueckas paboma, JIP- nabopamopuas paboma, T — mecmuposanue, P —
Hanucauue pegpepama, ¥ — ycmuwiii onpoc, KP — konmponvuas paboma

2.4.4. CoaeprxaHue caMOCTOAITEIbLHOH PadoThI

IIpumepHasi TeMaTHKa pedepaToB:
1. buorexHonorus u reHHast uHxeHepus — TtexHosorun XXI Beka.
2. HaHoTexHONOTHS KaK MPUOPUTETHOE HANpPaBIICHNE PA3BUTHS HAYKH M IPOU3BOJICTBA B

Poccuiickoit @enepanuu.

CoBpeMeHHBIE METO b 00e33apaKUBAHUS BOIBI.

ANIOTpONHS METAIIJIOB.

Kuznp n nestenpHocts .M. Menaeneena.

«[lepnognaeckoMy 3akoHY OyayIIee HE TPO3UT Pa3pyIICHHEM. ..

Cunres 114-ro anemenTa — TpuyM@p poCCUICKUX (PU3UKOB-SIEPUINKOB.

H3oTonsl Bogopoaa.

Hcnonp3oBaHne paiiOaKTHBHBIX H30TOTIOB B TEXHHYECKHX IIETISX.

0. PeHTreHoBcKoO€ M3Ty4Y€HHUE U €r0 UCIOIb30BAHUE B TEXHUKE U METUIMHE.

1. TInmazma — 4eTBepTOE COCTOSIHUE BEILIECTBA.

12. AmopdHbIe BemecTBa B IPUPOJIE, TEXHUKE, OBITY.

13. Oxpana okpyxaromen cpeapl 0T XMMHUECKOTo 3arps3Henus. KonndyecTBeHHbIE
XapaKTEePUCTUKH 3arpsA3HEHUs OKPYKAIOIIe Cpeibl.

14. TlpumeneHue TBEpAOTO U Ta3000pa3HoTO oKcuaa yriaepoaa (IV).

15. 3amuTa 030HOBOrO dKpaHa OT XUMUYECKOTO 3arps3HEHUS.

16. I'pybomucriepcHbIE CUCTEMBI, UX KIacCU(UKAIUS U UCIIOIB30BaHHUE B MPOGECCHOHATBHOM
NeSITeIbHOCTH.

17. Kocmernueckue reinu.

18. IIpumeHeHHE CYCIIEH3UI U AIMYIIbCUI B CTPOUTEIILCTBE.

19. MuHepassl 1 TOpHBIE TIOPOJIBI KaK OCHOBA JTUTOCHEPHI.

20. PactBOpsI BOKpYT Hac. THIIBI pacTBOPOB.

21. Bopa kak peareHT U cpefia Ui XUMHYECKOro IMpolecca.

22. YXuznb u gestenpHOCcTh C. AppeHuyca.

23. Bxyaja oTeuecTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH DIEKTPOIUTHUECKON IUCCOIMALINH.

24. YcTpaHeHHE KECTKOCTH BOJbI Ha MMPOMBIIIICHHBIX MPEANPUATHSIX.

25. CepHas KHCTIOTa — «XJIE0 XUMHUUYECKOI MPOMBIIIIECHHOCTI.

26. Vcnonb3oBaHHe MUHEPAIBHBIX KUCIOT HA MPEANPUATUAX PA3TUIHOTO TPOUIIs.

27. OKcHIBI ¥ COJU KaK CTPOUTETIHHBIE MaTepUAIIBI.

28. Hcropus rurmca.

29. TloBapeHHas cOJIb KaK XUMUYECKOE ChIPbE.

30. MHoronukuii kKapOOHAT KaJIbIUs: B IPUPO/IE, B POMBIIINIEHHOCTH, B OBITY.

31. Peaxiuu ropeHus Ha MPOU3BOJCTBE U B OBITY.

32. BupryanbHOoe MOJECTUPOBAHNE XUMHUYECKUX MPOIIECCOB.

33. DIeKTpoJIu3 pacTBOPOB AIEKTPOIUTOB.

34. DneKTpoJM3 pacIiaBoOB AIIEKTPOIUTOB.

35. TIpakTtuyeckoe MPUMEHEHHE IEKTPOIN3a: padhUHUPOBAHUE, TATHBAHOIIJIACTHUKA,
raJIbBaHOCTETHSI.

RBOON O~
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36. Mcropus mosryueHus: ¥ IPOU3BOACTBA ATFOMUHUSI.

37. DAEeKTPOIMTHYECKOE TOTydeHUE U papUHUPOBAHNUE MEIH.

38. XKuszsb u aesteapHOCTh . [I3BH.

39. Poub MeTanioB B MCTOPHUHU Y€IOBEUECKON UBUIM3ALNU. MICTOPHUS OTEeUECTBEHHOM YepHOI
MeTtauypruv. COBpeMeHHOE METaJITypruyecKoe MPOU3BOJICTBO.

40. HcTopust 0OT€UECTBEHHOW [IBETHOI MeTaJLTYpruu. PoJsib METAIIOB U CIJIAaBOB B HAYYHO-
TEXHUYECKOM MPOTpecce.

41. Koppo3usi METaIOB U CHOCOOBI 3aIIUTHI OT KOPPO3HUH.

42. NueptHbIe WK O6J1aropoHbIE Ta3bI.

43. Poxnaromue coim — rajoreHBl.

44. Vicropus lIBEICKOM CIIUYKU.

45. HcTopusi BOBHUKHOBEHHUS U Pa3BUTHS OPTaHUYECKONH XUMHUH.

46. Xwusnb u nestenpHOCTH A.M. Bytneposa.

47. ButanusMm U ero Kpax.

48. Posb 0T€4EeCTBEHHBIX YICHBIX B CTAHOBJIICHUH U PA3BUTUU MHPOBOI OPraHUYECKON XUMHUHL.

49. CoBpeMeHHBIE TIPEACTABICHUS O TEOPUHA XUMUIECKOTO CTPOCHHSL.

50. Dxojoruyeckue acreKThl UCIOIb30BAHUS YIIIEBOJIOPOJIHOTO CHIPHSI.

51. DKOHOMHYECKHUE acTIeKThl MEXIYHAPOIHOTO COTPYAHUYECTBA MO UCIIOJIB30BAHUIO
YTJIEBOJAOPOTHOTO CHIPBS.

52. Hctopus OTKpPHITHS U pa3pabOTKU Ta30BbIX U HEPTSIHBIX MECTOPOXKICHUN B Poccuiickoit
denepanuu.

53. Xumus yriieBoJ0pOoHOTO CBIPbS U MOs Oyaymiast mpodeccusi.

54. YTneBoaopoHOE TOTUTMBO, €T0 BUIBI M HA3HAYEHUE.

55. CuHTeTHUYeCKHE KayudyKd: HCTOPHUS, MHOTOOOpa3ue U MEPCIICKTUBHI.

56. Pe3nHOTEXHHMYECKOE MPOU3BOJCTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IPOrpecce.

57. CpapouyHO€ POU3BOJCTBO U POJIb XMMHHU YIIIEBOJOPOJIOB B HEM.

58. Hedtb 1 ee TpaHCTOPTHPOBKA KAK OCHOBA B3aUMOBBITOTHOTO MEXIYHAPOHOTO
COTPYIHUYECTBA.

2.4.5. IlepedyeHb Y4eOHO-METOAUYECKOr0 OO0ecleYeHUsA VISl CAMOCTOSITEJbHON PadoThI
o0yyaromuxcs 1o JMCHHIJINHE

CamocrosarenbHas padota ctyaeHToB (nainee — CPC) sBnsercs ogHUM U3 BUAOB Y4€OHBIX
3aHSTUN CTYICHTOB U OJJHOW U3 OCHOBHBIX (hOpM BHEAyAUTOPHOMN pabOTHI MIPH peaTn3aliy yueOHbIX
I1aHOB M mporpamm. OHa NPOBOAMUTCS € LIEJIBI0 CUCTEMATU3ALMKU U 3aKPEIUICHUS MOJTYyYEHHBIX
TEOPETUYECKUX 3HAHUI M MPAKTUUYECKHMX YMEHHM CTYIEHTOB; YIIYOJIEHHS U pacIIUpPEHHs
TEOPETUYECKUX 3HAHWI; pPa3BUTHUS IMO3HABATENIBHBIX CIHOCOOHOCTEH U aKTUBHOCTH CTYACHTOB;
(hopMHUPOBaHUS CAMOCTOSTEIILHOCTH MBIIIEHHUS, CIIOCOOHOCTEN K CAaMOPa3BUTHUIO.

Hensto CPC sBnsieTcst oBnageHue (yHAAMEHTATbHBIMU 3HAHUSAMU, MPOGECCHOHATBHBIMU
YMEHUSMHU U HaBblKaMU 10 Tpodwiro Oyaymieil crnenuanbHOCTH, OIBITOM TBOPYECKOH,
HCCIIEIOBATEIbCKOM  JEATENBHOCTH, PA3BUTHE  CAMOCTOSITENIBHOCTH, OTBETCTBEHHOCTH U
OpPraHU30BAHHOCTH, TBOPYECKOTO MOJXOJa K PELIeHHI0 MpobieM yueOHOro u mpodeccnoHaIbHOTO
YPOBHEH.

Buner camocTtosiTensHOM pabOThl CTYIEHTOB BKIIOYAIOT HAMHMCaHWE pedepaToB, pelICHHE
3a7a4 U YIIpaKHEHUM.

Kputepusmu oneHOK pe3yinbTaTOB BHEAYAUTOPHOW CaMOCTOSTENbHON pabOTHI CTyIeHTa
SIBJIIETCS YPOBEHb OCBOEHUS CTYICHTaMHU y4eOHOTO MaTepuana,
YMEHHE CTYJIEHTA MCIOJb30BaTh TEOPETUYECKUE 3HAHUS IIPU BBITOJIHEHUU INPAKTUYECKUX 3aad;
yYMEHHE CTYJCHTa HAXOAUTh TPEOYIOIIYIOCsS HHPOPMAIIUIO, U3Y4aTh €€ U MPUMEHSTh Ha MPAKTHKE;
000CHOBAHHOCTh M YETKOCTb U3JIOKEHUS OTBETA.

Ha camocrositenbHyro paboTy 00yJaromuxcsi OTBOIUTCS 35 4acoB y4eOHOTO BPEMEHHU.

HaunmenoBanue [lepeuenp yueOHO-METOANYECKOTO 0OECTIEUEHUS

Ne o
pasnena, Temsl, Buga CPC MUCLHHUILTHHEI IO BBIMOIHEHUIO CaMOCTOSITEILHOM
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paboThI
(umerowezcocs 6 oubnuomexe u/unu 6 IB6C)
1 2 3
1 |Tema 1.1. Xumus — HayKa 0 BEIIECTBaX 1. EpoxuH, 0. M. Xumus mist npodeccuit u
CHELUATBHOCTEH TEXHUYECKOI'0 U €CTECTBEHHO-
Tema 1.2. CtpoeHue aToma N
- Hay4Horo npoduieil [Teker]: yueOHUK U1

Tema 1.3. Tleproauyecknii 3aKoH u MCIIOJIb30BaHMs B y41€OHOM IpoIecce

3 |lleproandeckas cHCTEMa XHMHYCCKHX oOpazoBarenbHbIX yupexxaeHuit CI10 Ha Gaze
anementoB JI. 1. Menneneesa OCHOBHOT'0 001I1er0 00pa30BaHus C MOIYYCHUEM

4 |Tema 1.4. Ctpoenue BemecTsa cpennero obmero odpazosanus / FO. M. Epoxun, 1.

b. KoBanesa. - 3-e u3n., nepepad. u gon. - Mocksa:

S [Tema 1.5. Tomumeps! Axanemus, 2017. - 496 c.: un. - (Ilpodeccuonansroe

6 |Tema 1.6. lucniepcHbie CUCTEMBI o6paszopanue. O61e06pa3oBaTeNbHbIE UCIUILTHHEI).

7 |Tema 1.7. XuMudeckue peakiuu - bubnmorp: c. 492. - ISBN 978-5-4468-2947-7

2. Tynukun, E. M. Xumus. B 2 4. Yacrs 1.

8 |[Tema 1.8. PacTBOpBI )

OO01mmas 1 HeopraHMYecKas XUMHUS ;| YICOHHK IS
Tema 1.9. Oxucnurensro- CIIO / E. U. TynukuH. — 2-€ U3/1., KCIp. U JOI. —

9 |BOCCTAHOBHTENLHBIE PEAKIIHH. M. : Uznarensctio fOpaiit, 2017. — 385 ¢. —
OJIEKTPOXUMUIECKUE MPOLECChI (Cepus : ITpodeccronanbHoe 06pa3oBaHue). —

10 |Tema 1.10. Knaccnduxauus semects. ISBN 978-5-534-02748-8. — Pesknm jocTymna :
TIpocTeie BemecTBa. www.biblio-online.ru/book/A87B80F6-EF29-44D9-
Tema 1.11. OcHOBHBIE KJ1acChl 8854-EF038D30470E

11 |HeopraHM9ECKHX ¥ OPraHHYECKHX 3. Tynukun, E. . Xumust. B 2 4. Yacts 2.
COeIMHEHUH Oprannueckas xumus : yueonuk s CI10 / E. U.

12 |Tema 1.12. Xumus s1eMeHTOB TynukuH. — 2-€ u3., ucrp. u 1o — M. :

13 [Tema 1.13. Xumus B xu3HH o6mecTsa NznatenscTBo KOpaiit, 2017. — 197 ¢. — (Cepwus :

> [Tpodeccuonanshoe odpazoBanue). — ISBN 978-5-
Tewma 2.1 IIpenMer opraHUYeCKON XUMHH. . o1
14 |1 534-02749-5. — Pexxum noctyna : www.biblio-
COPILI CTP OCHITE OpTatiieciix online.ru/book/EB6B36DB-EA93-4390-8A54-
COCAMHETIH 24AB610D62BB

15 |Tema 2.2 IlpeyienbHbIe yriieBo0pObI 4. 3aiines, O. C. Xumus. JlaGopaTopHbIii

16 Tema 2.3. DTUICHOBBIC U JHCHOBEIC MPAKTHKYM ¥ COOPHUK 337124 : yaeOHOe TTocodue ast
YTII€BOI0PO/IbI CIIO / O. C. 3aitueB. — M. : U3narensctBo FOpaiiT,

2017. — 202 c. — (Cepus : IIpodeccrnonanbHOe

17 |Tema 2.4. AueTuiieHOBBIE yIriIeBOIOPO

i HCTIICHOBYIC YIICBOAOPOAEL | 6pasosane). — ISBN 978-5-534-01210-1. —

18 |Tema 2.5. ApomaTudeckue yraeBOXOPOIBl |Pesxim ocTyna : www.biblio-

19 Tema 2.6. TIpupomHbie HCTOYHUKA online.ru/book/1818D98E-8648-4EDB-90F2-
YIIICBOIOPOIOB 41FA8B62AA88

5. Pocun, 1. B. Xumusa. YueOHUK U 3aJa4HUK

20 [Tema2.7.T >

cva HAPORCHIIbHbIC COCAMIEHA : misa CITO / W. B. Pocwun, JI. 1. Tomuna, C. H.

21 |Tema 2.8. AnbJeruibl U KETOHBI ConoBseB. — M. : U3narenscrBo IOpaiit, 2017. —

29 Tema 2.9. KapOoHOBbIE KUCIOTHI U HX 420 c. — (Cepus : IIpodeccronanbHoe
MIPOU3BOIHBIE obpaszoBanue). — ISBN 978-5-534-02484-5. —

Pexxum nocryna : www.biblio-

23 (Tema 2.10. Y -

b s online.ru/book/2E2CEDOA-BAAD-47AC-B543-

24 |Tema 2.11. AMHHBI, aMUHOKHCIIOTBI, OEIKH |QF A54C0B9210
Tema 2.12. Azorcozaepkariue 6. Hukonbckuii, A. b. Xumus : yaeOHUK U

25 |reTepOIMKINYECKHE npaktukyMm st CITO / A. b. Hukonbckwii, A. B.
coeuHenus. HyKJIenHOBbIE KUCIOTBI CyBopoB. — 2-¢ u3J1., epepad. u pon. — M. :

HznarensctBo FOpaiit, 2017. — 507 c. — (Cepwus :
[Ipodeccunonansuoe obpazosanue). — ISBN 978-5-
26 Tema 2.13. buonorn4ecku akTUBHbIE 534-01209-5. — Peskum moctyma : www.biblio-

COCIMHCHUA

online.ru/book/9F41ED2D-5AF9-4AF8-A6CF-
6037FE3636BB




34

3. OBPA3OBATEJ/IBHBIE TEXHOJIOT YA

3.1.00pa3oBaTe/bHbIC TEXHOJIOTHH NIPH NPOBEICHUH JIEKIIHIT

Tema

Buer mpumeHseMbIx
00pa3oBaTEIbHBIX
TEXHOJIOTHI1

Koi-Bo
Jac

2

3

Beenenue. Tema 1.1. Xumust — Hayka o BeliecTBax

Tema 1.2. Ctpoenue aTroma

Tema 1.3. Ilepuoauueckuii 3akoH u Ilepnonuyeckas cucrema
xuMudeckux siaemenToB J[. 1. MenaeneeBa

Tewma 1.4. CtpoeHue BelecTBa

Tema 1.5. [Tonmmepst

Tema 1.6. JlucnepcHblie cucTeMsl

Tema 1.7. Xumuueckue peakuuu

Tema 1.8. PacTBOpbI

Tema 1.9. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
DJIEKTPOXUMHUUECKHE MPOLECCHI

Tema 1.10. Knaccudukanus seniects. [IpocTsie BenecTsa.

Tema 1.11. OcHOBHBIE KJTaCCHl HEOPTAHUYECKUX M OPTAHUYECKUX
COEIMHEHNI

Tema 1.12. XuMuUs 2JIEMEHTOB

Tema 1.13. Xumus B )XA3HU 00IIIECTBA

Tewma 2.1 [Ipenmer opranndeckoit xumun. Teopus CTPOCHHS
OPTaHUYECKUX COEINHEHHMN

Tewma 2.2 [IpenenbHbie yriaeBoa0pOIbI

Tema 2.3. DTUICHOBBIE U IUEHOBBIE YIIIEBOIOPOBI

Tema 2.4. AleTHIICHOBBIE YTIIEBOIOPOIBI

Tema 2.5. ApomaTudeckue yrieBoa0pO bl

Tema 2.6. [IpupoaHble HCTOUHUKH YTIEBOIOPOI0B

Tewma 2.7. 'mapokcuiibHBIE COSTUHEHUS

Tema 2.8. Anpaeruabl U KETOHBI

Tema 2.9. KapO0oHOBBIE KUCIIOTHI U UX TPOU3BOIHBIE

Tema 2.10. Yriesoasl

Tema 2.11. AMMHBI, aMUHOKHCIIOTEI, OE€JIKH

Tema 2.12. AzoTcoaepkaline reTepoluKINIecKue
coeqrHeHMsI. HYKIIGMHOBBIC KUCIIOTBI

Tema 2.13. buosornuyecky akTUBHBIE COEIMHEHU

TpaguuuoHHbIE
nH(pOpMaITMOHHBIE
JEKIUU

LSRR

N

PR RPN DNDN RPN

Hroro o xypcy

32

3.2.00pa3oBaTebHbIC TEXHOJIOTHH NPH NPOBEICHUH NPAKTHYECCKUX 3aHATHI

Ne

Tema 3ansaTus

Bunbl npumeHsieMbIx
00pa3oBaTENbHBIX
TEXHOJIOTHH

Kom.
yac
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1 |Bsenenue. Tema 1.1. Xumus — Hayka 0 BeleCTBax 1
Tema 1.2. CTpoeHue aToma 2
3 Tema 1.3. Ilepuoanueckuii 3akoH u [lepuoauyeckas cucrema 1
xuMudeckux semenToB /. 1. MenpaeneeBa
4 |Tema 1.4. CtpoeHue BemecTBa 1
5 |Tema 1.5. [Tomumepsr 1
6 |Tema 1.6. [lucriepcHbie CHCTEMBI 1
7 |Tema 1.7. Xumudeckue peakuu 2
8 |Tema 1.8. PactBOpSBI 2
9 Tema 1.9. OKUCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 2
DIIeKTPOXMUMHUYECKHE TTPOLECCHI
10 |Tema 1.10. Kmaccudukanus Bemects. [IpocTsie BemecTsa.
11 Tema 1.11. OcHoBHBIE KIIaCChl HEOPTaHMECKUX 1
OPTaHWYECKHX COCIHMHEHHN TpammimonHoe
12 |Tema 1.12. Xumusi 371eMEHTOB CEMHUHAPCKOe 2

3aHATHE, pa3doop

pelIeHus 3aaa4
Tema 2.1 Ilpeamer opranndeckoit xumuu. Teopust crpoeHus 2

13 [Tema 1.13. XumMus B )KU3HHA 00LIECTBA

14 OpPTaHUYECKUX COEAMHEHUMN
15 |Tema 2.2 [IpenenbHbIe YTIEBOAOPOIBI 6
16 |Tema 2.3. DTHIICHOBBIEC U TUCHOBBIE YIIIEBOIOPOIBI 4
17 |Tema 2.4. AuleTnuieHOBBIE YIIIE€BOAOPOIBI 2
18 |Tema 2.5. ApomMaTH4ecKue yriaeBoa0pOabI 2
19 |Tema 2.6. IlpupoaHbie HCTOUHUKH YTIEBOIOPOIOB 3
20 |Tema 2.7. I'upOoKCHIIbHBIE COSTUHEHUS 4
21 |Tema 2.8. Anbaerunpl ¥ KETOHBI 4
22 |Tema 2.9. KapOoHOBBIE KUCIIOTHI U MX TPOU3BOHBIC 4
23 |Tema 2.10. YrieBosl 1
24 |Tema 2.11. AMHHEI, aMUHOKHCIIOTEI, OEJIKH 3
o5 Tema 2.12. AzoTcoaepxaline reTepoluKInIecKue 3
coenuHeHust. HykinenHoBBIE KHCIOTHI
26 |Tewma 2.13. bronornuecky akTHBHBIC COCTUHCHHMS
Hroro no xypcy 58

4. YCJIOBUSA PEATIM3ALIUU ITPOTI'PAMMBI IMCIHHTUTIJIMHBI

4.1. MarepuajJbHO-TeXHHYeCKasi 0a3a, HeoOXoAUMAast /Il OCYyLIECTBJICHUsSI 00Pa30BaTeIbHOIO
npouecca no AUCUMIINHE
Peanusyercs nporpamma y4eOHOM TUCIUIUIMHBI B KAOUHETEe XUMMUU.
O6opynoBanue yueOHOTO KaOuHeTa:
- pabouune mMecTa JUIsl CTYACHTOB M MIperoiaBaTess, ayIMTOpHas JOCKa;
- KOMIUIEKT y4yeOHO-METOJMYECKON TOKyMeHTaluu (yueOHHKH M ydeOHbIe MOCOOMS, KapTOUKHU-
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3aJ1aHUs, KOMIUIEKTBl TECTOBBIX 3a/laHui, OSJEKTPOHHAs CIpaBOYHO-ydyeOHas JUTeparypa,
MYJIbTUMEIUIHBIE 00yJaroIIe MporpaMmsl);
-HarJsAHbIE TOCOOUS (CXEMBI, TAOIUIILI, N300pa3UTEIIbHBIE U HATypaJIbHBIE TTOCOOHUS);
- aBTOPCKUI KOMIIJIEKT KOMITBIOTEPHBIX IIPE3CHTALU.

Texuuueckue cpeacrBa OOy4YeHHS: KOMIIBIOTEp, MPHHTEP, IMPOEKTOp, IMPOrpaMMHOE
obecrieueHue.

1.2. TlepeyeHb HEOOXOAMMOI0 MPOrPaAMMHOI0 00ecneYeHust
Omnepanmonnas cucrema Microsoft Windows 10 (mor. Ne73—-AD®/223-03/2018 ot 06.11.2018,
cornamenue Microsoft ESS 72569510);
[Maker nporpamm Microsoft Office Professional Plus (mor. Ne73—AD®/223-®3/2018 ot 06.11.2018,
cornamenue Microsoft ESS 72569510);
Cisco Packet Tracer — npuiioxxeHue ajsi TIOCTPOSHUST MOJIETICH CeTel mepefavyn TaHHBIX (TaHHOE
nporpamMmmHoe oOecriedeHue ¢upmoii Cisco Systems pacmpocTpaHsieTcsi OecriaTHO JUIsi yueOHBIX
YUPEXKJIEHUN);
Lazarus — otkpeITas cpeaa pa3paboTku IMporpaMMHOro oOecrneueHusi Ha si3bike Object Pascal
(cBOOOIHOE MpOrpaMMHOE 00ecrieueHre, He OrPaHNYEHO0, OECCPOUHO);
GIMP — cB0GOMHO pacmpocTpaHsieMbIi pacTpOBBIN rpadudeckuil peJaKTop, UCTONb3yeMBbIH IS
co3/aHus U 00paboTKK pacTpoBoil rpaduku License (cBoboaHOE MporpaMMHOe oOecrieueHue, He
OTpaHUYEHO, OECCPOYHO);
7-zip GNULesser General Public License (cBo6omHOe mporpaMMHOE 00€ecieueHre, He OTPaHUIEHO,
0eccpouHo);
Hutepuer Opaysep Google Chrome (OecmmaTHoe mporpaMMHOE OOECTICUeHHE, HE OTPaHUYEHO,
OeccpouHo);
K-Lite Codec Pack — yHuBepcaiabHBIi HAOOp KOJEKOB (KOJHWPOBIIMKOB-ICKOIUPOBIIUKOB) M
YTHWIAT IS TpPOcMOTpa W o0paboTkm aynuo- u BuueodainoB (OecruiaTHOE MPOTPaMMHOE
obecrieueHre, He OTPaHUICHO, OECCPOYHO);
WinDjView — mporpamma uis mpocmoTpa (daiiaoB B dopmare DIV u DjVu (cBobomnoe
pOrpaMMHOE 00ecTieueHre, He OTPAaHHYCHO, OECCPOYHO);
Foxit Reader — mpukiagHOe IpOrpaMMHOE 00ECTIeUeHHE TS TPOCMOTPA 3JIEKTPOHHBIX JOKYMEHTOB
B cranaapte PDF (GecrutatHoe mporpamMmMHoe o0ecriedeHue, He OrpaHu4eHO, OECCPOYHO).

5. INEPEYEHb OCHOBHOM 1 JONOJHUTEJBbHOM YUYEBHOM JINTEPATYPHI,
HEOBXOJUMOM JIJIsI OCBOEHUSA
ANCHUITINHBI

5.1. OcHoBHas nauTEpaTypa:

1. Epoxun, 0. M. Xumus mis npodeccuii M CrienuaibHOCTeH TEXHUYECKOTO U €CTECTBEHHO-
Hay4yHOro npoguieit [Tekct]: yaeOHHK I NCTIONB30BaHMs B yueOHOM Iporiecce 00pa3oBaTeIbHBIX
yupexaenuii CITO Ha 6a3ze 0OCHOBHOTO 0011ero oopa3oBaHus ¢ MOTYYEHUEM CPETHET0 00IIero
obpazosanus / FO. M. Epoxun, U. b. KoBanesa. - 3-e uzn., nepepad. u nor. - Mocksa: Akanemus, 2017.
- 496 c.: un. - (IlpodeccuonansHoe odpazoBanue. OOIICOOpa3oBaTENBHBIC TUCIUILINHGI). - buOmuorp:
c.492. - ISBN 978-5-4468-2947-7

2. Tynukus, E. U. Xumus. B 2 4. Yacts 1. OOmas u Heopranuyeckasi XuMus : y4eOHUK JUIs
CIIO / E. . TynukuH. — 2-¢ u3n., ucnp. u gon. — M. : U3nparensctBo FOpaiit, 2017. — 385 ¢. —
(Cepus : IIpodeccuonansuoe oopazosanue). — ISBN 978-5-534-02748-8. — Pexum nocryna :
www.biblio-online.ru/book/A87B80F6-EF29-44D9-8854-EF038D30470E

3. Tynukun, E. . Xumus. B 2 4. Yacts 2. Oprannyeckas xumus : yaueonuk s CI1O / E. W.
TynukuH. — 2-¢ u3., ucnp. u gorn. — M. : U3narensctBo KOpaiit, 2017. — 197 ¢. — (Cepus :
ITpodeccuonansuoe oopazosanue). — ISBN 978-5-534-02749-5. — Pexxum moctyna : www.biblio-
online.ru/book/EB6B36DB-EA93-4390-8A54-24AB610D62BB
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4. 3aiiues, O. C. Xumus. JlabopaTopHbIil MPakTUKyM ¥ COOPHHUK 3a7a4 : yueOHOe mocoOue s
CIIO / O. C. 3aiteB. — M. : U3parensctBo FOpaiit, 2017. — 202 c. — (Cepus : [Ipodeccrnonanbaoe
obpazoBanue). — ISBN 978-5-534-01210-1. — Pexum poctymna : www.biblio-
online.ru/book/1818D98E-8648-4EDB-90F2-41FA8B62AA88

5.2. JlononHUTENBHAS IUTEPATYpA

1. Pocun, W. B. Xumus. Yueonuk u 3agaunuk : g CI1O / U. B. Pocun, JI. JI. Tomuna, C. H.
ConoBeeB. — M. : MspatensctBO Opaiit, 2017. — 420 c¢. — (Cepus : IIpodeccuonansHoe
obopazoBanue). — ISBN  978-5-534-02484-5. — Pexum mgocrtyma :  Www.biblio-
online.ru/book/2E2CEDOA-BA4D-47AC-B543-0FA54C0B9210.

2. Hukonbckui, A. b. Xumus : yae6nuk u npaktukym st CIIO / A. b. Hukonsckuii, A. B.
CyBopoB. — 2-¢ u3., nepepad. u gon. — M. : M3marensctBo FOpaiit, 2017. — 507 ¢. — (Cepwus :
IMpodeccronansHoe obpazoBanue). — ISBN 978-5-534-01209-5. — Pexxum moctyma : www.biblio-
online.ru/book/9F41ED2D-5AF9-4AF8-A6CF-6037FE3636BB.

5.3. Ilepuomyeckue u3aanust

XKypnan obmelt xumun

KypHanm HeopraHn4ecko XuMun

Kypran oprannueckoi Xumun

ba3er nannbix kommanunu «Vct Beroy (http://dlib.eastview.com).

PoONE

5.4. Ilepedyennr pecypcoB HH(POPMAIMOHHO-TEICKOMMYHUKAITMOHHOW ceTH «MHTepHeTY,
HEOOXOUMBIX JUISI OCBOCHHUS TUCIIUTITAHBI
1. MunuctepcTBo 00pasoBanus u Hayku Poccuiickoii deneparuu (http:/MuHoOpHayku.pd/);
2. ®enepanbHbiii mopran "Poccuiickoe oopasosanue” (http://www.edu.ru/);
3. Hudopmanmonnas cucrema "EqnHoe 0KHO J0CTymma K 00pa3oBaTeIbHBIM pecypcam”
(http://window.edu.ru/);
4. Enwnas xoiuiekius nudpoBsIx oOpa3oBareabHbIX pecypcoB (http://school-
collection.edu.ru/);
denepanbHbIi eHTp HHGOPMAIMOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);
OopazoBarenbHblii mopran "Yueda" (http://www.ucheba.com/);
7. Tlpoekt ['ocymapCTBEHHOTO HHCTUTYTA pyccKOro si3bika uMeHn A.C. [lymkuHa
"O6paszoBanue Ha pycckom" (https://pushkininstitute.ru/);
8. Hayunas snexkrponnas oubmuoreka (HOB) (http://www.elibrary.ru);
9. HanwmonansHas snekTponHas oubnuoreka (http:/H36.pd/);
10. KubepJlenunka (http://cyberleninka.ru/).
11. CnpaBouHo-uH(pOpMaIMOHHbIH moptan "Pycckuii s3ik" (http://gramota.ru/);
12. Cnyx0a TeMaTHYECKHX TOJKOBBIX cioBapeii (http://www.glossary.ru/);
13. CnoBapu u sunukioneauu (http://dic.academic.ru/);
14. KoucynpTanT [11r0C - cripaBoyYHast IpaBoBasi CUCTeMa (JOCTYII 110 JIOKAIbHOM CeTH)

o

o
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6. METOIUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIUXCA
1O OCBOEHUMIO JUCIIAITJIMHBbI

OBHal[eHI/Ie 3HAHUSIMU I10 Kpry «XUMUD) npezmonaraeT ITOCCIICHUC HGKL{I/Iﬁ 148 CCMI/IHapCKI/IX
3aHATHM, IPOBOJAUMBIX IOJ PYKOBOJCTBOM IIPENOAABATENISA, a4 TAKKE AaKTUBHYIO CaMOCTOSITEIIbHYIO
paboty. KpoMe TOTO, K HEKOTOpPHIM TE€MaM Kypca IMPEeIyCMOTPEHO BBIMOJHEHHE MPAKTHYECKUX
3aJaHUH.

B xone nexuuil mpemnojaBarenb U3JAraeT M pa3bsCHIET OCHOBHBbIE, Hau0oJiee CIIOKHBIE
MOHATHUSL TEMbl, & TAKXKe€ CBA3aHHbIE C HEH TEOPETHYECKHUE U IMPAKTUYECKHE IPOOJIEMBI, JaeT
PEKOMEHALINY HA CEMUHAPCKOE 3aHATHE U YKa3aHUsl HAa CAMOCTOSITENIbHYIO padoTy.

CemMuHapCKue 3aHATHUS 3aBEPIIAIOT U3yYCHNE HaNOOoJee BAKHBIX TEM YIeOHOU AUCIUTIINHBI.
OHu cmyxat AJs 3aKperieHus: H3y4eHHOTo MaTepuara, B IPOLECcCe ero nepeckasa win 00CyXK1eHus,
C LENbI0 Pa3BUTUS YMEHUN M HABBIKOB MOJTOTOBKH JOKIAA0B, pedepaTroB, MIpHOOPETEHUs OIbITA
YCTHBIX MYOJUYHBIX BBICTYIJICHUH, BEACHUS TUCKYCCUM, apTyMEHTALUU U 3alllUThl BBIJBUTAEMBbIX
MOJIOKEHUM, a TaKKe NIl KOHTPOJIS MpenojaBaTeieM CTENeHH MOJIrOTOBJIEHHOCTH CTYAECHTOB I10
n3ydaemMon aucuuruiae. [ToAroToBka K 3aHATHAM MO PEKOMEHI0OBaHHOMW yueOHOU suTeparype (He
TOJIBKO TIO JIEKIIMOHHOMY MaTepuaiy), BBICTYIUIEHHME C COOOLIEHUSMHU paCIIUpPSIOT 3HAHUS
CTYAEHTOB IO KypCYy.

JlnnakTuyeckue e ceMuHapa:

-yriyojeHue, cucTeMaTH3alusl U 3aKpeIuieHne 3HaHWM, mpeBpalleHne UX B yOeKJeHus; -
IIPOBEPKA 3HAHUI;

- IPUBUTHE YMEHHUI 1 HABBIKOB CAMOCTOSITENILHOM paboThl ¢ y4eOHUKOM, CTaThbel U Tp.;

-pa3BUTHE KYIbTYpPbl peuHd, (OpPMUPOBAHHWE YMEHHS apryMEHTHPOBAHO OTCTaUBATH CBOIO
TOYKY 3pEHMS], OTBEYAsi HA BOIPOCHI IPYTUX CTYAECHTOB U MPENOJaBaTENs;

- YMEHHUE CIyIaTh IPYrUX, 3a4aBaTh BOIIPOCHI.

B 3aBucuMOCTH OT CTENEHN aKTUBU3ALMA MHEMUYECKON MM MBICIUTENBHON JEATEIBHOCTH
CTYACHTOB (OpPMBI OpraHM3allMl CEMUHAPCKUX 3aHATUH MOKHO pa3leiauTh Ha JBa TUMma: 1)
PENPOAYKTUBHBIN U 2) MPOAYKTHBHBIMN.

PenponykTUBHBIN THIT OpraHU3alyy 3aHATHS IPEANOaraeT, Mpexae BCero, aKTUBU3AIUIO
MHEMUYECKUX CIOCOOHOCTEH cTyneHTOB. OHM JIOJHKHBI 3alIOMHHUTH U MEpecKa3aTh OMpPEeIeIeHHbIN
yueOHBIi MaTepuaq Ha OCHOBE MaTepuana JeKIUi uid yd4eOHUKOB. I[IpoAayKTuBHBIN THIT
OpraHu3aIiy 3aHATH MPEANoIaraeT akTHBU3ALIUIO0 MBICIIUTENBHBIX CIIOCOOHOCTEN CTYIeHTOB. OHH
JOJIKHBI CPABHUTD, IPOAHAIU3UPOBATh, 0000IIUTh, KPUTUYECKU OLIEHUThD, CIICJIaTh YMO3AKIIOUEHUE
Ha OCHOBE YCJBIIIAHHOIO WJIM IPOYUTAHHOTO Marepuaina. Takol XapakTep 3aHATHIO MPHUAAET
MIOCTAaHOBKA BOIPOCOB cleaytomero tuma: Yem otriauuaercs...; Yto obmero mexnay...; Kakue
MEXaHU3MBL...; BplenuTe MOCTOMHCTBA M HENOCTATKH... (MPEIrojaraercsi, 4To OTBEThl Ha 3TH
BOIPOCHI B IBHOM BU/JIE B YUeOHUKE WIIH JICKIIUU HE JTaHBI).

Bun (bopma) ceMunapa ornpenessieTcs coJiep>KaHueM TEMBbI, YypPOBHEM MOATOTOBKH CTYACHTOB
JAHHOW TPYIIbI, HalpaBlIeHHEM U MNpoQHUIeM HUX TMOATOTOBKH, HEOOXOIMMOCTHIO YBSI3aTh
MpenojaBaHue yueOHOM TUCIUIUIMHBI C APYTUMH TUCIHUILUIMHAMU, U3y4aeMbIMU CTYACHTaMu. Buj
ceMHHapa MPU3BaH CIIOCOOCTBOBATH Hamboyiee MOTHOMY PACKPBITUIO COJEPIKAHUS U CTPYKTYPHI
oOCcyk/aeMOl Ha HEM TeMbl, O0ECHeYUTh HaUOOJBUIYI0 AKTHUBHOCTh CTYICHTOB, pELICHHE
[I03HABATENbHBIX U BOCIIMTATEIbHBIX 3a1a4.

CeMuHap mpenmnonaraer CBOOOJIHBIM OOMEH MHEHHSAMHU MO u30paHHOW Temaruke. OH
HAYMHAETCS CO BCTYMUTENBHOTO CJIOBAa TMpernojaBaress, (GOopMyIHpYIOIIEro Meib 3aHiITHS U
XapaKTEepPU3YIOIIETO €ro OCHOBHYIO MpoOIeMaTuky. 3areM, Kak TMpaBWiIO, 3acIyIIMBAIOTCS
coobmienus cryaeHToB. OOCyKaeHHe COOOIIEHUsI COBMEIIAETCS C PACCMOTPEHHEM HaMEUEHHBIX
BornpocoB. CooOIeHus, MpearnoIararonre aHaiu3 myoIuKaui Mo oTIeIbHBIM BOIIPOCaM CEMUHApAa,
3aCTyIIUBAIOTCS OOBIYHO B CEPEIMHE 3aHATHS. B 3aKIIOUUTENFHOM CIIOBE MPETNoIaBaTelb MOIBOIUT
UTOTU OOCYKJIEHUS M BHICTABIISET OIIEHKU BBHICTYMABIIUM CTyJIeHTaM B pabouunii xypHai. CTyaeHT
HMMEET MPaBO O3HAKOMUTHCSI C HUMH.

HpI/I IOATOTOBKEC K CCMUHAPY CTYACHTHBI HMCKOT BO3MOKHOCTb BOCIIOJIB30BATHCA
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KOHCYyJbTallMsIMU IIpenoaaBareins. Kpome yka3aHHBIX TEM CTYJEHTHI BIIPaBe, IO COIVIACOBAHUIO C
npero/iaBaTesieM, n30MpaTh U APYriue HHTEPECYIOUINE X TEMBI.

Hpyrumu opMamMy MPAKTUYECKUX 3aHATUH 110 XUMUU SIBIISIIOTCS pEIlIEHUE PAaCYETHBIX 3aa4
1 J1a00paTOPHBINA MPAKTHKYM.

Pemenue 3amay 3aHUMAaeT B XUMUYECKOM 00pa30BaHUU BaYKHOE MECTO, TaK KaK 3TO OJIUH U3
pueMoB 00y4YeHHsI, IIOCPEACTBOM KOTOPOTO obecredynuBaercs Oosee riryOoKoe U TOJTHOE YCBOCHHE
y4eOHOT0 MaTepualia 1o XuMuu. YToObl Kaue€CTBEHHOTO OCBOUTH XUMUIO, H3yYEHUE TEOPETHUECKOTO
MaTepHala JI0JDKHO COYETAaThCs C CHCTEMAaTHUECKUM PEIICHUEM Pa3JIMYHbIX 33/1a4.

JIaHHBII KypC pa3BUBAET y YJALIUXCS YMEHHUE pelIaTh TEOPETUIECKUE U PACUECTHBIC 3aJa4H,
a TaKke OOIIMe WHTEIUICKTyaJlbHBIC YMEHHUS M HAaBBIKM — aHAJIM3UPOBATh, KOHKPETH3HPOBATH,
0000111aTh, TPUMEHSTH IPUEMBI CPABHEHHSI.

Pemenne 3a1a4 cnocoOCTBYET OCO3HAHUIO YyUAITUMHUCS CBOCH COOCTBEHHOW JESATEINHHOCTH,
o0ecreynBaeT UX CaMOCTOSITEIbHOCTh U aKTUBHOCTD, (JOPMUPYET YMEHHSI IPUMEHSTH MOJTyICHHBIE
3HaHUS B HECTAHIAPTHBIX, TBOPUYECKUX 3aJaHUAX. TaKKe y CTy/IEHTOB BOCITUTHIBAETCS TPY0II00NE,
[EJIEYCTPEMIICHHOCTD, Pa3BHBAETCS YyBCTBO OTBETCTBEHHOCTH, YIIOPCTBO W HACTOMYMBOCTH B
JOCTIDKEHUH TIOCTaBJICHHOW IenH. B mporecce perneHus 3aaad peaju3yloTcsi MEXIpPEIMETHBIC
CBSI3M, YTO TMO3BOJISIET YYAIIMMCS TOJTy4aTh IEJIOCTHOE MPENCTaBICHHE 00 OKPYXArOIIEM MHUpPE C
LETBI0 WCIIOJIB30BAHUS €r0 B JajJbHEWINEH XU3HU. VIHTEerpamus ¢ TeMu IpeaMeTaMH, KOTOpbIE
KaXyTCsl CTYACHTaM JOCTaTOYHO MPHUBJIEKATEIBHBIMH, TTO3BOJISET YCIIEITHO MOBBIIIATE WHTEPEC K
XAMUU ¥ Pa3BHBAaTh MOTHUBAIMIO €€ M3ydeHHs. VIHTerpupoBaHUe C MPHUKIAAHBIME TUCIHTUTHHAMEI
pacKpbIBaeT BO3MOXHOCTH MTPAKTHYECKOTO MTPUMEHEHHS IPUOOPETAeMBIX XUMUYECKUX 3HAHUH.

JIaGopaTOpHBI MPAKTHUKYM IO XWMHUHU Ui CTYJACHTOB MpPEIOJaracT pa3BUTHE HABBIKOB
paboTHI B Ta0OPATOPHH C XUMHUYECKAMH BEIIECTBAMH, a TAK)KE CIIOCOOCTBYET JYYIIEMY YCBOCHHUIO
JTUCIUIUIAHBIL.

B xo1e nmpoBeneHus MpakTHYECKUX 3aHATUN (J1aOOpaTOPHBIX paboT) CTYACHTY HEOOXOAUMO
MIPOBECTH XUMHUYECKUH SKCIEPUMEHT, 3a(UKCUpPOBaTh CBOM HAONIOACHHUSA, ONMUCATh MOJYyYCHHbBIE
pe3yNbTaThl U CAENaTh COOTBETCTBYIOUINE BHIBOIbI.

N3yuenne o0OmeoOpa3oBaTebHOM y4eOHOW AMCHUIUIMHBI «XUMHS»  3aBepIIaeTcs
moJBe/iIcHueM HTOroB B ¢opMme aAudGepeHIIMPOBAHHOTO 3adeTa B paMKaxX MPOMEKYTOUHOM

arrectanuu cryneHtoB B mpoiiecce ocBoeHuss OIIOIT CIIO ¢ momydeHuneM cpeaHero oOIero
obpazoBanus (ITTICC3).

7. OHEHOYHBIE CPE/ICTBA IJIsS1 KOHTPOJISI YCIIEBAEMOCTHA
7.1. IlacnopT GoHIA OLIEHOYHBIX CPEACTB

KoHTpOHpyeMbIe Konx HanmeHnoBaHue O11eHOYHOTO CpeACTBA
Ne KOHTPOJIUPYEMO
n/n pas/ieiiel (TeMbI) A KOMIIETCHIINH
JTUCIUTLTAHBI a Texymmit IIpomexxyrounas
(nm ee vacTh) KOHTPOJIb aTTecTalus
Paznen 1. O6mas u VY, T, P, IIP,
1. - Ok3aMeH
HEOPraHUyecKasi XuMHUsI KP
Pazgen 2. Oprannyeckas V., T, P, IIP
2. A P - s Huddep. 3auer
XUMHAS KP
7.2. Kputepnn OueHKH 3HAHUH
Kpurepuu onennBanus yCTHOTO OTBETA!
[Toporu oneHOK Bapuantsl napameTpos

HeynoBneTBOpUTENbHO | CTYIEHT OOHApYKMBAaeT HE3HAHUE OOJIbIIEH YaCTH COOTBETCTBYIOIETO
BOIPOCA, IOMYCKAET OMUOKHN B GOPMYITUPOBKE ONpEACTICHUN U IPaBull,
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UCKQKAIOIUE WX CMBICI, OCCIOpSIIOYHO M HEYBEPEHHO H3JIaraet
MaTepHall.

Y I0BIETBOPUTEIILHO

CTY/IGHT OOHApY)KMBAeT 3HAHHE M MOHMMAaHWE OCHOBHBIX MOJOXKCHHUN
JAHHOW TEMbl, HOT H3JIaraeT MaTepuajl HENOJHO M JIOIYCKaeT
HETOYHOCTHU B ONPEACICHUN MOHATHIA WK (POPMYTUPOBKE MPABUIL; HE
yMEeT JOCTaTOYHO TIyOOKO W JOKa3aTeIbHO OOOCHOBATH CBOU
CYXJEHHUS M TPHUBECTH CBOM NPHUMEpHI; H3JIaraeT Mmarepualnl
HETIOCJIEJIOBATENIHO M JOMYCKACT OIMUOKH B S3BIKOBOM O(OPMIICHUH
U3JIaraeMoro.

Xopomo

CTYJIEHT JTa€T OTBET, YJAOBJICTBOPSIONINN TEM K€ TPEOOBAHUSAM, YTO U
JUTSI OLIEHKU «OTJIMYHOY», HO JOIMycKaeT 1-2 omuOKku, KOTOphIE caM ke
ucrpasisier, U 1-2 HejoueTa B MOCJIEAOBATEIBHOCTH U SI3IKOBOM
0(hOPMIICHUN U3JIaraeMoro.

OTIIMYHO

CTYJIEHT TOJHO H3JaraeT Marepuan (OTBEYaeT Ha BOMPOC), JaeT
MpaBWIBHOE OMNpeACliCHUe OCHOBHBIX IOHSATHH, OOHApy>KHUBaeT
MMOHMMAaHWEe MaTepuaia, MOXeT OO0OCHOBaTh CBOW  CYXJICHUS,
NPUMCHUTL 3HAHUS HA MMPAKTUKE, IIPUBECTU HeO6XO)II/IMI)Ie IIPUMCEPEI HE
TOJILKO M3 YU4eOHUKa, HO M CAMOCTOSITEIIFHO COCTABIICHHEIE,

nu3jjaract MaTepual nocjacaoBaTcIbHO U JIOTHYHO.

Kpurepuu onennBanms pedepara

[Toporwu orieHOK

BapuanTel napameTpoB

HeynosnerBopurenbHO

TemMa pedepaTa HE pacKphiTa, OOHAPYKHBACTCS CYIIECTBEHHOE
HETIOHUMAaHHUE TPOOJIEMBIL.

y,Z[OBJ'IeTBOpI/ITCJ'IBHO

UMEIOTCS  CYIECTBEHHbIE  OTCTYIUIEHHS OT  TpeboBaHMH K
pedepupoBanuio. B uyacTHOoCcTH, Tema OCBelIeHA JUIb YacTUYHO;
JOTyIeHbl (haKTUYeCKHe OMIMOKH B colepaHuu pedepara WiIM Mmpu
OTBETE Ha JOMOJHUTEIbHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBO/IBI.

Xopo1o

OCHOBHBIC Tpe60BaHI/I$I K pe(bepaTy M €TI0 3allIMTC BLIMMOJHCHBI, HO IIPH
9TOM JOIYHICHBI HenoueéThl. B YaCTHOCTH, HMMCIOTCA HCTOYHOCTH B
H3JIOKCHUHN MaTepuaja; OTCYTCTBYCT JIOTHMYCCKas MMOCICAOBATCIIBHOCTD
B CYXKIACHUAX; HC BbIICPKAH 00BEM peQ)epaTa; HMCIOTCA YNYIICHUA B
O(I)OpMJ'IeHI/II/I; Ha JOINOJHHUTCIBbHBIC BOIIPOCHI JaHbI HEIIOJIHBIC OTBCTHI.

OTJIINYHO

BBIMOJIHEHBl BC€ TpeOOBaHUS K HAMUCAHHIO M 3auure pedepara:
o0o3HaueHa mpobieMa 1 000CHOBaHA €€ aKTyaJIbHOCTh, CAETaH KPaTKUN
aHaJM3 Pa3JIMYHBIX TOUEK 3PEHUS Ha paccMaTpUBaeMyro Npoliemy U
JIOTMYHO M3JI0’K€Ha COOCTBEHHAs MO3UILMS, C(HOPMYIHPOBAHBI BBIBO/BI,
TeMa PacKpbITa MOJHOCTHIO, BbIJIEpkKaH 00bEM, COOMIOIEHBI TPEOOBAHUS
K BHEIIHeMy O(OpPMJICHHMIO, JaHbl OTBEThl Ha JIOTOJHUTENIbHBIE
BOIIPOCHI.
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Kputepuu o1ieHKH KOHTPOJIBbHONU pabOThl, TECTUPOBAHUS

Onenka "5" craButcs 3a 90-100% npaBUIbHO BHIIOJHEHHBIX 3a/1aHUN
Onenka "4" ctaButcs 3a 66 - 89% npaBUIILHO BHINIOJHEHHBIX 3aaHUN
Onenka "3" craButcs 3a 50-65% npaBUIIbHO BBIITOJIHEHHBIX 3aJJaHUM
Orenka "2" ctaBUTCS, €CJIM MIPABUWIBLHO BBHIMOJIHEHO MeHee S0% 3amanuii

Kpurepun onieHOK IpoMeKyTOYHOHN aTTECTaluu

IToporu onieHOK BapuanTsl napameTpos
HeynosnerBoputensno | Onenka «HEYIOBJIETBOPUTEJIBHO» BricTaBnsercs:
1) 3a MOJTHOE OTCYTCTBUE OTBETA HA BCE BOMPOCHI OMIIETA;
2) IIPY HECOOTBETCTBUH OTBETA 3aIaHHOMY BOIIPOCY, HETIOJIHBIE,

HETOYHBIE OTBETHI Ha BCE BOMPOCHI OMIIETa, €CIM OHHM COAEPIKAT
Oonee NByX rpyObIX OmHUOOK WM Oojiee TATH HE3HAYUTEIbHBIX
3aMeyaHuil (He104EeTOB);

3) pu 0OHAPYKEHUHU HINaprayiok.

JIOTIONTHHUTENBHBIE W YTOYHSIONIME BOIMPOCHI MPENoaBaTess He
MIPUBOJAT K KOPPEKITUH OTBETA 0OYYAIOIIETOCsl.

YIOBIETBOPUTEIHHO Onenka «YJIOBJIETBOPUTEJIbHO» BrIcTaBIsieTcs 3a HEMOIHBIE,
HETOYHBIE OTBETHl HAa BCE BOMPOCHI OWJIETa, NMPH HATUYHUH JIBYX
rpyobIx  OmMOOK WM TATH HE3HAYUTEIBHBIX  3aMEYaHHil
(memovetoB).  JlomomHUTENBHBIE W YTOYHSIIONIME  BOIPOCHI
MIPETNoaBaTes MPUBOAT K KOPPEKIIMH OTBETA 00yUJaroIIerocs.

Xopouio Ounenka «XOPOIIOy» BeIcTaBngeTcs 3a MpaBUJIbHBIE, HO
HEIOCTAaTOYHO TIOJHBIE OTBEThl Ha BCE BOMPOCHl Owiera, mpu
Hanuuu 1 rpyOoi ommOku wim 3-4 He3HAYMTEIbHBIX 3aMEYaHU
(nemouetoB).  JIOMOMHUTENbHbIE U YTOUHSIIOIIME  BOIPOCHI
IPETo/iaBaTelis MPUBOIAT K KOPPEKIIMH OTBETAa 00y4JaonIerocs.

Ot1auyHO Ounenka «OTJIMYHO» BeICTaBISI€TCA CTYIEHTY 3a IOJHBIE,
pa3BepHyThIE M MPABHIILHBIE OTBETHl HAa BCE TPU BOIMPOCHI OuIeTa.
JlomycTuMoOe 4nciIo HE3HAYUTENIbHBIX 3aMeYaHuil U HEI0UETOB — HE
O6onee aAByX. JlomonmHHWTENbHbIE UM YTOYHSIOLIME  BOIPOCHI
IpernoiaBaTelis NPUBOIAT K KOPPEKIMH OTBETa 00y4aroerocs.
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7.3. OueHoYHbIe CPEACTB IS MPOBeAeHHUS TeKylIeil aTTecTalun

BEIIIECTB, MOJIb, MOJISIpHAs
Macca, MOJIIPHBIN 00beM,
XUMHYECKash PeaKIvs,
KITaccuuKaIys peaxiu,
ANEKTPOIUT U HEIIEKTPOIIHUT,
JNEKTPOIUTHYCCKAS
JIUCCOIUATIVSI, OKUCITUTED U
BOCCTAaHOBHUTEb, OKHCIICHUE
U BOCCTAHOBJICHUE.

- OCHOBHBIE 3aKOHBI XUMHH:
COXpaHCHUSA MACChl BCUIICCTB
1 SBHCPruu, NOCTOAHCTBA
cocCTaBa, HepHOI[H‘leCKHfI

peaxIii TOHHOTO OOMEHa.

- XapaKTepu30BaTh: XUMHUCCKHE
3J7eMeHTHI (OT BOJIOpO/Ia A0
KaJIbIIKs1) HA OCHOBE HX TOJIOXKEHUS
B Ilepuonnueckoii cucreme 1.1.
MenneneeBa u 0cOOEHHOCTEH
CTPOEHHSI UX ATOMOB; CBSI3b MEXIY
COCTaBOM, CTPOECHHEM H
CBOMCTBAaMH BELIECTB; XMMHUUECKHE
CBOMCTBa OCHOBHBIX KJIACCOB
HEOPraHMYECKHUX BELIECTB.

- OIICHKY BJIUSTHYSI XHMUYECKOT'0
3arps3HEHUsI OKPYXKAIOIIEH CpeIbl
Ha OPraHU3M YellOBEKa,

- KPUTUYECKON OLICHKU
nH(OpMAITNH O BEIeCTBAX,
UCIIOJIb3YEMBIX B OBITY,

- IIPUTOTOBJICHUS PACTBOPOB
3a/IaHHOW KOHIICHTPAIUN

dopma o
3HaHud YMeHus IIpaxTrueckuil onsIT (BIageTh) JlnuHble KauecTBa 00YUYAIOMIEr OCsI
aTTeCTaIuu
- XMMUYECKYIO CUMBOJIUKY:
3HAKH XUMAYECKIX - Ha3piBaTh: XuMHUUecKkue
>TEMEHTOB, (hOpMyJTBI 3JIEMEHTHI, COSIMHEHUS NU3YICHHBIX - YYBCTBO FOPJIOCTH 1 YBAKEHHUS K
XUMHUYECKUX BEIIECTB U KJ1accoB. 5 HUCTOPUU U NOCTUKCHUAM
Hcnons3oBaTh npu TCHHBI & o .
YPaBHEHHUS XHUMHUUECKUX - OGBACHATE: HseCKHi CMbICH CII0JIb30BaTh IIPHOOPETE ¢ _ | OTeuecTBEHHOH XUMUYECKOH HaYKH;
peakiuit : 3HAHUSA ¥ YMEHUS B MMPAKTUUECKOM
' ATOMHOTO (TIOPAIKOBOI0) HOMEPA | 11ogrenbHOCTH 1 IOBCEIHEBHOI - XUMHY€ECKH IPAMOTHOE ITOBE/ICHUE
- BaskHeiIIMe TOHSTHS XHMHUYECKOr 0 AJIEMEHTA, HOMEPOB KU3HH JUIS: B Mpo(heCCHOHAIBHOM eI TEIbHOCTH
XUMMM: XHMIECKHit TPYIIIEI U TIEPHoa, K KOTOPHIM 1 B GBITY IIpH OGPAIIEHHH C
- 6e301acHOr0 00paIIeHUS C
57IEMEHT, aTOM, MOJIEKyIIa, SJIEMCHT IPUHAICKAT B pait XUMHYECKMMHU BEILECTBAMH,
5 1. BEIIECTBAMH U MaTepHaIaMHu .
OTHOCHUTEIBHBIE AaTOMHAS U Tepromnyeckoit cucreme /1.1 1 p > MaTepuaiaMu M IIporneccamMu;
MOJIEKYJISIpHAsI MacChl, HOH, Menpeneesa; 3%K0H0MepHOCTH - AKOTOIHYECKH TDAMOTHOIO
U3MEHEHUSA CBOUCTB JJIEMEHTOB B p - TOTOBHOCTB K MPOJOJIKCHUIO
XUMHACCKa CBAL, TIOBEJICHUS B OKpY’Karollen cpese G
> | 0Opa30BaHUs U MOBBIIECHUSA
V., T, P, IIP, BEIIECTRO, KIACCHHKAIHS npeenax MajiabiX epruoJioB U p ;
KP TJIABHBIX MOJTPYIIIT; CYIIHOCTh KBaIM(UKAIIUU B H30paHHOI

npodecCHOHANTEHON JAESITETBHOCTH U
00BEKTHBHOE OCO3HAHUE POJTH
XUMHYECKUX KOMITETEHIIUH B 3TOM;

- YMEHUE UCTIONb30BaTh JOCTHKCHHS
COBPEMEHHON XUMHUYECKON HAyKU U
XMMHYECKUX TEXHOJIOTHH ISt
HOBBIIICHNS] COOCTBEHHOTO
MHTEIUICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOH MpodeccnoHambHON
JeSATeITbHOCTH.
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3aKO0H; 3aKOH ABOTaJipo,
3aKoH I'ecca, XUMHYECKOTr o
ctpoenust byriepoga.

- OCHOBHBIC KJIaCCBI
HEOPTaHWYECKUX U
OpraHUYeCKUX COCIUHEHUHN U
HX XUMHUUYECKHE CBOMCTBA.

- Onpenensarsb: COCTaB BEIIECTB 10
ux popmMynaM, MPUHAIICKHOCTh
BEIIIECTB K ONPEICICHHOMY KIaccy
COCILHHCHHf/i, THUITBI XUMHUYCCKUX
peaKHHﬁ, BAJICHTHOCTDH U CTCIICHb
OKHCJICHHS JICMCHTA B
COCIUHCHUAX, THUII XUMHUYECKOU
CBs3U B COCIUHCHUAX,
BO3MOYKHOCTb IIPOTEKAHMSI PEaKIUi
HOHHOT0 OOMEHa.

- CocTaBisTh: (hopMyITsl
HEOPraHUYECKUX COEAMHEHUN
M3YYEHHBIX KIACCOB; CXEMBI
CTPOEHUS aATOMOB TTEepBBIX 20
aneMeHToB [lepuonnyeckoit
cuctemsl /.. Menneneena;
YpaBHEHUS XUMUYECKUX PEAKITHH.

- BeIUnCasATE: MACCOBYIO IOJTIO
XMUMHYECKOI0 3JIEMEHTA 110
(dhopmyIie coeuHEHHUs; MaCCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE;
KOJIMYECTBO BEILIECTBA, O0BEM WIIH
Maccy 10 KOJIMYECTBY BEILECTBA,
00beMy I Macce peareHToB, WU
MIPOAYKTOB PEAKIMH; TETIJIOBON

s dexr peaknuu.
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IIpumepbl OLIEHOYHBIX CPEICTB

IIpumep KOHTPOIBLHBIX PadoT:

Bomnpockl KOHTPOJIIEHBIX padoT

Kontponbshas paborta no pazaeny 1
«OO0111ast ¥ HEOpPraHUIECKasT XUMHSI»
BapuanT Nel

1. K aMynbcusiM ¢ )KUAKOM (ha3oi OTHOCSTCS:

a) TmeHa

b) B3Bech

C) Kpem

d) mymnena
2. Onpenenure MacCoBYHO J0J1k0 Bojbl B KpucTaiwioruapare CaSOy - 2H,0 (rumc).
3. Haiinute Maccy coJii, KoTopasi 00pa3yeTcsl py B3aUMOJCHCTBHH PAacTBOPa TUAPOKCUIA KaTUs
C PacTBOPOM CEPHOM KUCIOTHI Maccoi 30r ¢ MaccoBOM J10Jiel KUCIOTHI 5%.
4. OmnpenenuTe MacCOBYIO JIONO Cyib(hara HATPHsl B pacTBOpeE, mojyueHHoM ciauBanueM 120r 10%-Horo
pactBopa Na;SO4 u 200r 4%-Horo pacTBOpa TOro K€ BEIeCTBA.
5. Beruncnure MomsipHy0 KoHIeHTpanuio 20 % pacTBopa XJIopHia KallbIys TUIOTHOCTHIO 1,178 /M.
6. Uemy paBHa MoOJsIpHOCTh M MONsIbHOCTE 30% pactBopa NaOH mmornocteio 1,328 r/mn? K 1 1 atoro
pactBopa npubaBmIM 5 11 BOABI. BEIUKCINTE MacCOBYIO JIONIO MOMYYEHHOTO PacTBOPA.
7. BBIYUCIUTE KOHII. THAPOKCH]I HOHOB B BOJXHOM PACTBOPE, €CITM KOHII. HOHOB BOJOpoza paBHa 10 mons/m.
VYkaxuTe 1BET METUIIOPaHkKa B 3TOM PacTBOpE.
8. B pactBop momectiim 100 mosekysn. Onpenennure Yucio AUCCOUHUPOBAHHBIX MOJIEKYII, €CITU CTEIEHb
JIVICCOIIMAIINH PaBHA:

a) 0,04

b) 0,4

c) 0,1

d) 09
9. pH pactBopa paBeH 5. BbeluncanuTe KOHIIEHTPALUIO THAPOKCH ] HOHOB B PAaCTBOPE. Y KaXKUTE LIBET
METHJIOpaHKa B 3TOM PacTBOPE.
10. K 20 r pactBOpa, conepxkariero 5 % cynshara Mmequ, 100aBUIA THAPOKCH HaTpHsl. Beramcmnre
Maccy oOpa3oBaBIIerocst ocaaxa?
11. Kakre 3 MpHUBEIEHHBIX PEAKIUNA SBIAIOTCS BHYTPUMONEKYIsIpHbIME? PaccraBpTe KOA(hGUIINEHTH B
YpaBHEHUSAX peakuil. Y KaXUTe BOCCTAHOBHUTENb, OKHCIATEIb.
a) KNOz = KNO; + Oy;
6) Mg+ N2 = MQ3N2;
B) KClO; = KCI + O..
12. CocraBbTe CXeMy AJIEKTPOIH3a BOTHOTO PACTBOpa HUTpaTa Oapus Ha TUIATHHOBBIX DIIEKTPOIAX
13. IIpu snexTponau3e paciiaBa Xjaopuaa HaTpust Maccoi 11,7 r Ha aHOZIE BBLAEIUIICS a3 KOJTUYECTBOM
BewecTBa’?
14. TIpu 31eKTpoJIn3e pacTBOpa ruIpoKcuaa 6apus Ha aHO/E BBIJIEIACTCS: a) BOAOPOI; 0)
KHCIJIOPOI; B) Oapwid.
[Ipu snexTpoaun3e pacTBopa Hoauaa Kaius B pacTBOpe o0pas3yeTcs: a) HOJ0BOJOPOIHAS KUCIIOTA;
0) BOJa; B) THIPOKCH]I KaJHsl.

Bapuant Ne2
1. K a’po3osm ¢ TBepaoi a3oit OTHOCATCS:
a) TymaH
b) cmor
C) obmaka
d) memsa

2. BpluucnuTe MaccoByro JOMIO HIENOYHM, KOTOpas oOpasyercst MpH pacTBopeHuH 124r oxcupaa
HaTpus B BoJe Maccoi 960r.

3. Beruncnute maccoByto 10110 (%) KpHcTalnau3anMoHHON Boabl B ['maybepoBoii comu Na2SOs -
10 H.O
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4. CxoJIbKO TpaMMOB BO1bI HaJ10 ucnapuTh 13 800 T 15%-ro pacTBOpa BemiecTBa, YT0Obl yBEIUIHUTD
€ro MaccoBYIO J0Jt0 Ha 5%7?
5. Jns meitpamuzanuu 20 mut 0,1 M pacTBopa CONSIHON KUCIIOTHI MOTPEeOOBAIOCH 6 MII pacTBOpa
enkoro Harpa. OnpeaenuTs MOJISIPHYIO KOHIICHTPALIMIO PacTBOpA €IKOT0 HaTpa.
6. CKOJIbKO TPaMMOB PacTBOpa ¢ MacCOBOH JI0JIel CepHOI KUCIOTH 96% HE0OX0AMMO BJIUTH B 1 J1
BOJIbI, YTOOBI MIOJTYYUTh PACTBOP C MaccoBoit mosreit 10%?
7. Ckoapko M 0,5 M u 0,1 M pacTBOpoB a30THOM KHUCIOTHI CIAEAYET B3SITh [yl IPUTOTOBICHUS
1000 mut 0,2 M pacTBopa.
8. B pactBop mnomectunu 100 wmosexkyn. Omnpenenute CTENEHb AUCCOIMALIAU, €CIIU
JMCCOIIMUPOBAIIH:

a) 5 mosekyi,

b) 15 moneky,

c) 50 momexy,

d) 95 monexyn
9. pH pactBopa paBeH 3. Bplumcimre KOHII. THIPOKCHI HOHOB B pPAcTBOpE. YKAKUTE IBET
¢denondranerHa B 3TOM pacTBOpe.
10. B pe3ynbpraTe peakuuu cyiabdura Kanplus ¢ okcugoM kpemHus (IV) Bwiaenumcs ra3 okcun
cepsl (IV) o6pemom 67,2 1. OnpenenuTe Maccy COJIM, KOTOpasi BCTYIHJIA B PEAKITHIO.
11. Kakue coequHeHus 1 IPOCTHIE BEMIECTBA MOT'YT IPOSBIIATH TOJIBKO OKACIUTEIbHBIE CBOMCTBA?
Bribepure Takue BemecTBa u3 npeaiokeHaoro nepeuns: NO2, Oz, H2SO3, KoSO4, FeCly, HNO3.
CocraBbTe ypaBHEHHE AIEKTPOHHOTO OaslaHca, paccTaBbTe KO3(h(PUIIMEHTHI B ypaBHEHUU PEaKIUH:
Cl; + KOH = KCI + KCIO3 + H20.
12. CoctaBpTe cXeMy OIJIEKTpPOJIM3a BOJHOIO pacTBopa cyibdara LIHHKa Ha IpadUTOBBIX
AIIEKTPOAax
13. Tlpu snekTposiM3e BOJHOTO pacTBOpa HHUTpara cepedpa BhIIETMIOCH 5,6 1 ra3a. CKOJBKO
IrpaMMOB MeTaJljla OTJIOKHIOCH Ha KaTtojae?
14. I1pu snektpoause pactBopa Hutpata meau(Il) Ha kaToae BeIaEIsIETCS:
a) Mezlb; 0) KHCIOPOT; B) BOJAOPO/I.
[Ipu snexTpoau3e pacTBopa OpomMuaa JUTHS B pacTBOpe oOpa3yercs:
a) Boja; 0) OpOMOBOIOPOIHASI KUCIIOTA; B) TUAPOKCHT JTUTHSI.

KonTponbnas pabora no pasneny 2
«OpraHuueckas XUMUs»
Bapuant Nel

1. IlpuBenuTe no OMHOMY MPUMEPY IJI KaKAO0T0 TUIA!

a) Peakiuu, HarrpaBlieHHbIC HA YUTMHEHHUE LMK (KOHCTPYKTHBHBIC PEAKLIUH), HAIIPHMED,

ANKWINPOBAHUE, TOTMMeEpU3anus, (0N )KOHISHCAIIHS

b) Peakiuu, HanpaBeHHbIC HA YKOPOUCHHE YIIIEPOIHOMN LEMH (PeaKI[MU PaCICIUICHUS)

C) Peakiuu BBeCHUS, YAAICHUS WITH B3aUMOINPEBpAIeHHs (YHKIMOHATIBHBIX IPYIII

d) Peakiuu 06pa30BaHUsI KPATHBIX CBSI3EH

e) Peakiuu HMKIM3aI[MU U apOMATU3ALIHH
2. OnpenenuTe BaJEHTHOCTh U CTETIEHU OKUCIICHHUS aTOMOB yrieposa 1o gopmynam coeannennii: CoHs-,
CsHa, CHCI3, C2HsOH, CsH1o, CsHg, CH4, CH3CI, CH30H, CCl,
3. CoctaBbTe CTPYKTYpHble popmynbl nponunbeHsona, ero romonora n nsomepa. Hasosute selecTsa.
4. CocraBbTe ypaBHEHHsI peaKkLUii B COOTBETCTBHH CO CXEMOM MPEBPALLEHUI: H3BECTHIK — OKCUJ
KaJblMs — KapOug KajbLusl — alleTHJIeH — OeH30J1 — I'eKCaxJIopaH.
5. 10 1 cmecu »TrIteHa ¥ riportana 1 10 11 Bomopo/ia mpoIryCTHiIy Hal KaTanuzatopoM. [Ipu aTom obmuit
00beM cMecH yMeHbImiIcs a0 16 1. Onpenenure 00beMHOE CoIepKaHUE IPOIIaHa B UCXOAHOH CMECH.
6. Onpenenute MOIEKYISIPHYIO (OopMyITy AUTaTOr€HIPOU3BOAHOTO AJIKaIMEeHA, €CIIM U3BECTHO, UYTO
MaccoBasi 1011 OpoMa B HeM cocTasisieT 75,5%°7
7. B pe3ynbTaTe peaklnu MOJTHOrO OKMCIIEHHS FOMOJIOra OeH3051a Bbaenuics ra3 oobemoM 4,704 1.
Onpenenute CTpOEHUE apOMAaTHYECKOr 0 YTIIEBOI0PO/Ia, ECIM U3BECTHO, YTO B PEAKLIMIO BCTyNUio 6,048 1
Kuciopona?
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8. Kakue BeriecTBa MOXHO HCTIONB30BATH JJIs MOCIIEOBATENBHOIO MpeBpaiienua? Hamucats ypaBHeHUS
peaKuuu.

CaCO; S— CaCz

o)
C —= H—C=C—H ——en,—c</

7\ "
H—CH=CH—H CeHg — CgHsNO,

C,HsOH HO—CH,—CH,-OH

Bapuant Ne2
1. Hanummure ypaBHEHMs peakiuil THAPUPOBAHUS TIIOKO3bI M (PYKTO3BL. YKaKUTE, K KAaKOMY Kiaccy
OpPraHMYECKHX BEIIECTB OTHOCSTCS MPOJIYKTHI BOCCTAHOBJICHHUS.
2. CocraBbTe CTPYKTypHBIE (GopMmynbl: a) 4-BTop-OyTwi-3,5-muMmerwnrentana; 0) 4-BToprpomnui-3-
STHITENTAHA.
3. Ipu B3auMoelicTBuM § cM® IIpeIebHOro 01HOATOMHOTO crupTa (1. = 0,8 r/cM?) ¢ HaTpueM BBIIETHICS
BOJIOPO/ B 00bEMeE, JIOCTATOUHOM JiIsl TuapupoBanus 2,24 1 ateHa (H. y.). Onpenenure MOJEKYISPHYIO

dhopmyy crupra.
4. OnpenmenuTe KOHSYHBIN MPOAYKT B PE3YNIbTATe CIEAYIONINX PEBPAIIEHHU:
CH, +HCI +Na, X AlClg, 1 % Kar., t +H,0 X

S : £ 3 —H, 4 H,S0, (konu.) 0

Hanummre ypaBHEHUS 3TUX PEAKIIUi.
5. Ha cmech kapOujoB aJfOMUHHS U Kalblwisi Maccoil 34,4 T moneiicTBoBanyu pa30aBIeHHOW COJSTHOU
KHCIOTOH. OnpenenuTe MOJIEKYISIPHYIO (OPMYITY YIIIEBOJOPOIOB, BHICIUBIINXCS B XOJI€ PEAKIIMH, €CITH
WX CyMMapHBIH 00beM cocTasisier 14,56 n?
6. Paccunraiite, Kakoii 06BeM (H. y.) Bosayxa (¢ (O2) = 21 %) Heo6XomuM st HOMHOTO cropanus 10 m*
IIPHPOIHOTO Ta3a, cojeprkamero 96 % 1o obbeMy MeTaHa 1 2 % Heroprodnx npumeceii. OTeer paiite B M°
¢ Tounoctbio 10 0,001.
7. Hammmmre ypaBHEHUS dTUX PEaKIIHA.
CH4 — C2Hg — C3Hs — CsHi14 — C¢Hs — CsHsNO2

Iuxnorexcan
8. Bemucnure, kakod o0beM (H. y.) JUBHHHIA MOXKHO IIONYyYUTh JAETHIporaioreHupoBanueM 1,4-
mrbpomMankaHa Maccor 216 Kr, ecu BBIXO MPOAYKTa peakunuu coctasisieT 90 % or Teoperndeckoro?
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7.4. OueHo4HbIe CpeacTBA VIS IPOBeAeHUS MPOMEKYTOUYHOM aTTecTaluu

[IpomexxyTouHas arrecrauus

BEII[ECTB, MOJIb, MOJISIpHAS
Macca, MOJIIPHBIN 00beM,
XUMHUYECKasi PeaKIHs,
KJIacCU(UKAIUS PEAKITHH,
AJIEKTPOIIUT U HEIJIEKTPOJIHT,
AIIEKTPOIUTHIECKAS
JIMCCOLUAIIHS, OKHCIIUTENb U
BOCCTQHOBHTEIIb, OKHCIICHHE
Y BOCCTaHOBJICHHE.

- OCHOBHBIE 3aKOHBI XUMHH:
COXpaHCHUSA MACChl BCIICCTB

peaxIii HOHHOTO OOMEHa.

- XapaKTepu30BaTh: XUMHUCCKHE
37eMeHTHI (0T BOJOpOA 0
KaJIbIIKs1) HA OCHOBE HX TOJIOXKEHUS
B Ilepuonnueckoii cucreme [1.1.
MenneneeBa 1 0cOOEHHOCTEH
CTPOEHHS X ATOMOB; CBSI3b MEXIY
COCTaBOM, CTPOECHHEM H
CBOMCTBAaMH BELIECTB; XMMHUUECKHE
CBOMCTBa OCHOBHBIX KJIACCOB
HEOPraHMYECKHUX BELIECTB.

3arps3HEHUsI OKPYXKAIOIIEH CpeIbl
Ha OPraHU3M YellOBEKa,

- KpUTUYECKON OLICHKU
nH(OpMAITNH O BEIeCTBAX,
UCIIOJIb3YEMBIX B OBITY,

- IIPUTOTOBJIEHUS PACTBOPOB
3a/IaHHOW KOHIICHTPAIUU

®opma
P 3HaHud YMeHns [MpakTrveckuii ombIT (BIaJCTh) JlnuHble KauecTBa 00YUYAIOMIEr OCs
aTTeCTaIluH
- XHMHHYECKYIO CHMBOIHKY: - HazpiBaTh: XuMUUecKue
SHAKH XIMAYECKIX 3JIEMEHTBI, COSTUHEHNS H3YIEHHBIX - YYBCTBO FOPIOCTH 1 YBAKEHHUS K
371eMEHTOB, (HOPMYJIBI KIIacCoB. VCTOPHH U JOCTHIKEHUSAM
XUMUYECKHX BEIIECTB H - OGBACHTH: (pUHIECKIiE CMbIC Hcnonb30BaTh NpHOOPETEHHbIE _ | oTeuecTBEHHOI XMMUYECKOIi HAYKH;
yPABHEHHA XUMATECKHX : 3HAHUS ¥ YMEHHS B TPAKTHUECKOM
peakumii aTOMHOTO (IIOPS/IKOBOr0) HOMEpa JeATebHOCTH 1 MOBCEHEBHOI - XUMHYECKH TPAMOTHOE [TOBEIEHHE
' XMMHUYECKOr'0 37IEMEHTA, HOMEPOB KU3HH JUIS: B po(heCCHOHAIBHOMN eI TEILHOCTH
- Baxkneiimue noHsaTus TPYTIIBI H IICPHONA, K KOTOPBIM 6 . ¥ B OBITY [IpH OOpALCHHH €
N - 6e30macHOro OOpaIIeHus ¢

XUMHAH: XUMHIECKHH SJICMEHT MPUHAVICKUT B pall XUMHYECKHMH BEIIECTBAMH,

5 M. BELIECTBAMHU U MaTeprajaMu .
3JIEMEHT, aTOM, MOJIEKYJIa, Tepuonuaeckoit cucreme 1.1 m p > MaTCpHalaMH 1 MPOLICCCaAMM;
OTHOCHTEBHBIEC aToMHas u | VICHACICEBa; 3aKOHOMEPHOCTH )

" 9KOJIOTMYECKH I'PAMOTHOTO - FOTOBHOCTD K MPOJIOIKEHUIO

W3MEHEHUS CBOMCTB DIIEMEHTOB B
Dx3amen / | MOJEKYIsIpHAS MacChl, HOH, .,
IIOBE/ICHNA B OKPYXAIOMICH CPEAC, | oOpa3oBaHUs U IOBBIIICHHUS
Tpezieax MaliblX MEPUOIOB U
Tuddep. XUMHYECKas CBSI3b, b & .
. KBaNM(pHUKAIIUKN B U30paHHOM
3a4er BEIIIECTBO, KiIacCH(pUKaIus TTABHBIX IIOATPYIIL, CYIHOCTR - OIICHKY BJIUSTHYSI XHMUYECKOT'0 P

npodecCHOHANTEHON JAESITETBHOCTH U
00BEKTHBHOE OCO3HAHUE POJTH
XUMHYECKUX KOMITETEHIIUH B 3TOM;

- YMEHUE UCTIOIb30BaTh JOCTHKCHHS
COBPEMEHHON XUMHUYECKON HAyKU U
XMMHYECKUX TEXHOJOTUH JUIst
HIOBBIIICHNS] COOCTBEHHOTO
MHTEIUICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOH MpodeccnoHambHON
JeSATeITbHOCTH.
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" SHCPruu, NOCTOAHCTBA
COCTaBa, MEPUOANYECKUN
3aKO0H; 3aKOH ABOTaJipo,
3aKoH I'ecca, XUMHYECKOTr o
ctpoenust byrneposa.

- OCHOBHBIE KJIaCCHI
HEOPTaHWYECKUX U
OpraHUYeCKUX COCIUHEHUHN U
HX XUMHUYECKHE CBOMCTBA.

- Onpenensarsb: COCTaB BEIIECTB IO
ux popmMynaM, MPUHAIICKHOCTh
BEIIIECTB K ONPEICICHHOMY KIaccy
COCILHHCHHf/i, THUITBI XUMHUYCCKUX
peaKHHﬁ, BAJICHTHOCTDH U CTCIICHb
OKHCJICHHS JICMCHTA B
COCIUHCHUAX, THUII XUMHUYECKOU
CBs3U B COCIUHCHUAX,
BO3MOYKHOCTb IIPOTEKAHMSI PEaKIUi
HOHHOT0 OOMEHa.

- CocTaBisTh: (hopMyItel
HEOPraHUYECKUX COEAMHEHUN
M3YYEHHBIX KIACCOB; CXEMBI
CTPOEHUS aATOMOB TTEepBBIX 20
aneMeHToB [lepuonnyeckoit
cuctemsl /.. Menneneena;
YpaBHEHUS XUMUYECKUX PEAKITHH.

- BeIUnCasATE: MACCOBYIO 10JTIO
XMUMHYECKOI0 3JIEMEHTA 110
(dhopmyIie coeuHEHHUs; MaCCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE;
KOJIMYECTBO BEILIECTBA, O0BEM WIIH
Maccy 10 KOJIMYECTBY BEILECTBA,
00beMy I Macce peareHToB, WU
MIPOAYKTOB PEAKIMH; TETIJIOBON

s dexr peaknuu.
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1.4.1 TIpumMepHBbIe BONPOCHI [Jisl MPOBEAEHUS MPOMEKYTOUHOI aTTeCTAIIUH
1 cemecTp

1. Ileppoguueckuil 3aKOH M IEPUOJMYECKAss CHCTEMa XUMHUYeCKuX anemeHToB J[.M.
MenieneeBa Ha OCHOBE ITPEICTABICHUN O CTPOCHUU aTOMOB. 3Ha4€HUE NIEPUOANYECKOT0 3aKOHA JJIs
Pa3BUTHSI HAYKH.

2. CoBpemMeHHbIE MPEACTaBICHUS O CTPOCHWHM AaTOMOB XMUMHYECKMX JJIEMEHTOB U
3aKOHOMEPHOCTH B M3MEHEHUHU UX CBOWCTB Ha IpPHUMEpE: JIEMEHTOB OJHOTO NEPUOJA, I'PYIIIbI.
OnexkTpoHHbIe (POPMYIBI U TpapHUUECKHE CXEMbl CTPOCHHUS DJEKTPOHHBIX CIIOEB aTOMOB 3TOTO
nepuojia, rpymmbl.

3. Xumnueckue cBs3u. KoBajgeHTHas CBA3b, €€ 00pa3oBaHue.

4, Honnas cBsi3b, ee oOpa3oBaHueE.

5. 3apsiipl HoHOB. CTeneHb OKUCIECHUS U BaJISGHTHOCTh 3JIEMEHTOB.

6. Merammueckas cBs3b. BogopoaHas cBs3b.

1. XUMHUYECKUE PEAKIIUU U 3aKOHOMEPHOCTH UX MpoTekaHus. CKOPOCTh XUMUUYECKON PEaKIIUH.
DneMeHTapHBIE U CJI0KHBIC PEaKIIUH.

8. @DakTOphl, BIMSIIONIME HAa CKOPOCTh XUMHUYECKHX peakuuii (mpaBuio Baut-I'odda).
KaranuzaTops! 1 ”HTHOUTOPHI.

9. HeoOGpatumbie 1 0OpaTtuMble peakinu. Xumudeckoe pasHoBecue (mpuHmun Jle [larense).
10.  JlucmepcHbIe CHCTEMBI M UX KJIacCH(pUKaIHSI.

11. PacTtBOpBI.

12. PactBopuMOCTH BelecTs B BOJIE.

13.  CrmocoOsI BeIpaKEHHS COCTaBa PAaCTBOPOB.

14,  DpekTponauTHYECKas JUCCOIMAIIUS. DJIEKTPOJIUTHI CHIIbHBIC U ClTa0bIe.

15.  Koncranra pguccommammu (Kuu), mnpoumseaenue pactBopumoctu (I1P), Bomopomnbiit
nokazatens (pH).

16. IM'aaponus coseid.

17. OxuCIUTENHHO- BOCCTAHOBUTEIBHBIC TpOIECCHl, MX 3HaueHHWe. CocTaBICHHE YpaBHEHHMA
OKHCITUTEIILHO-BOCCTAHOBUTENFHBIX ~ peakiuil.  PaccraHoBka k03 dUIIMEHTOB  METOIOM
ANIEKTPOHHOTO OajaHca M 3JIEKTPOHHO-UOHHBIM METOJIOM (METOJIOM MOJYPEaKIUi ).

18.  XuMwuuecKre UCTOYHUKH TOKA.

19. DIIEKTPOXUMHUYECKUH Pl HAIPSHKEHUI METaJlJIOB.

20.  Dnektposus.

21.  OcHOBHbIE KJacchl Heopranuueckux coenuHeHuit. Oxcunpl. Knaccudukanus, xumudeckue
CBOMCTBA U CIIOCOOBI IOTYYCHHSI.

22.  OcHOBHBIE KJacchl HeopraHumdeckux coenuHeHuid. ['mapokcuasl. Knaccuduxarms,
XMUMHUYECKHE CBOMCTBA U CIIOCOOBI MOJTyYEHUSI.

23.  OcHoBHbIE Kiacchl HeopraHumdeckux coeanHenuid. Comu. Knaccuduxamms, xumuyeckue
CBOMCTBA U CIIOCOOBI OTYYCHHSI.

24.  T'eneTnyeckas CBsI3b MEX]Yy KJIaCCaMU HEOPTaHUYECKUX COCTUHEHUH.

25.  Meramnbl. Dusnueckue U XUMUYecKHe cBoicTBa. [IpombllnuieHHbIE W JTabOpaTOpHBIE
CoCcoOBI OTY4EHHUS.

26.  Hemeramibl. @u3nyeckue W XUMHUYECKHE CBOHCTBa. I[IpoMblnineHHble U JTabopaTOpHbBIE

CocoObI OTY4EHUS.
2 cemecTp

1. IIpenmer oprannueckoil xumuu. Teopus XMMHUECKOTO CTPOECHMSI OPraHMYECKHUX BEIECTB
A.M. bytneposa. Knaccudukarus opraHMuecKiuX COeMHEHUH.

2. AJIKaHbI: TOMOJIOTHYECKUHN pAa U 001mas popmyia, H30MepUs 1 HOMEHKIIATypa, XUMUYECKUe
1 pu3nUecKue CBOMCTBA, HAXOXKICHUE B PUPOJIE U TPUMEHEHHUE.
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3. AJNKaHBI: TI0JTy4€HUE, HAXO0KJIEHUE B IPUPOJIE U IPUMEHEHHUE.

4, AJIKEHBI: TOMOJIOTHYECKHIA psijI, oOmIas popmyina, HOMEHKIATYpa U MOJy4eHUE.

o. AJIKeHBI: BU/IbI H30MepHUH, (PU3NYECKHe CBOWCTBA, HAX0KIEHUE B IPUPOJIEC U IPUMEHEHHE.
6. Xumuueckue cBoMcTBa  ankeHOB  (0e3  Mexanu3zmoB). [IpaBmwio  MapkoBHHMKOBa
(popmynupoBKa U 0OBICHEHHE).

1. [uknoankaHbl: CTpOEHHE, HOMEHKIIATypa, U30MEpHSI.

8. HuknoankaHbl: CBOWCTBA, NOJyYEHHUE, IPUMEHEHHUE.

9. ANKaquieHbl: HOMEHKIATypa, Kiaccuukauus, wu3oMmepusi, (U3NYecKue CBOKCTBA,

HOJIy4EHUE.

10. AnKagueHbpl: XMMHUYECKHME CBOWCTBA, NpHMEHEHHE. HaTypalbHbII M CHUHTETHYECKUU
Kay4yKH.

11. AJNKUHBI: TOMOJIOTMYECKUH psAl, HOMEHKJIaTypa, H30Mepus, (QU3MYECKHe CBOIICTBa,
nosyueHue. [IpuMenenue amerusneHa.

12. AJKUHBI: XUMAYECKUE CBOMCTBA.

13. Ctpoenue MoJieKynbl OeH30Jia. ApEeHBI: COCTaB, TOMOJIOTHYECKUW Ppsii, H30MEpusi,
HOMEHKJIaTypa, (U3UYeCcKue CBOMCTBa, OJIydeHUE, IPUMEHEHHE.

14. XuMHYeCcKHe CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB.

15. CrmpThl: K1accuuKauy, HOMEHKIaTypa, CTpoeHue, (PU3nIecKue CBONCTRA.

16. [IpenenbHble OAHOATOMHBIE CHUPTHI (AJKAHOJIBI): TOMOJIOTMUYECKUH P, H30MEpHs,
(uznyeckue cBOICTBa, MOJydeHUE, IPUMEHEHHE.

17. XUMHYECKHE CBOMCTBA MPENIENbHBIX OJJHOATOMHBIX CITUPTOB.

18. MHoroaroMHble CIIUPTHI: MOJy4YeHUE, (PU3HMUEeCKUe U XUMUYECKHE CBOMCTBA, MPUMEHEHHE
(Ha mpuMepe ITUIICHTIIMKOS U MIULEPUHA).

19. ®deHoJ1: CTpOEHHE MOJICKYJbI, TOJIydeHHe, (GU3HYECKHE W XUMHUYECKHE CBOICTBA,
MIPUMEHEHHE.

20. AnbJeruipl U KeTOHBI: ONpeaeeH s, Kiaccupukanus. 'oMoaoruueckuii psii, ©30Mepust u
HOMEHKJIaTypa MPeIeIbHbBIX albJEeTHI0B U KETOHOB.

21. [IpenenbHble anbaeruabl U KETOHBL: (pU3HUECKre CBOMCTBA, MTOJIyY€HUE U IPUMEHEHHE.

22. XUMUYECKHE CBOMCTBA MPENIENbHBIX albJACTHI0B U KETOHOB.

23. KapOoHOBBIE KHCIIOTHI: ONpeeieHne, Kiiaccupukanuu, IpuMeHeHune.

24, [IpenenbHbIe OJTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI: TOMOJIOTUYECKUI Psijl, HOMEHKIIATYpa,
nuzoMmepusl, pusndeckue cBONCTBA, 001HEe CIIOCOOBI MOTYUYEHUSI.

25. XUMUYECKUE CBOMCTBA MPEIENbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.

26. [Ipocteie 3¢hupbl: ompeneneHre, HOMEHKIATypa, (U3UYECKUE UM XUMHUYECKHE CBOICTBA,
MIPUMEHEHHUE.

217. Crnoxxubie 3GupbL: OmpeneneHne, HOMEHKIATypa, (u3N4eckue U XMMHUYECKHE CBOICTBA,
MIPUMEHEHHE.

28. Knaccudukanum  amuHoB.  Anudaruueckue  (IpeneiabHbIE) TIEPBUYHBIC  AMHHBI:
HOMEHKJIaTypa, GU3NYECKUE U XUMUYECKHE CBONCTBA, MOTy4YEHHUE.

29. AHWINMH: CTpOEHHE, U30MEepUs U HOMEHKIIATypa, MoJiydeHue, (PU3HUecKue U XUMHUYECKUe

CBOWCTBA, IPIMEHEHUE.
1.4.2 TlpuMepHble 32Ja4 HA 3a4eT

1. 3apaua. Pacuyer macchl MpoJIyKTOB PEeaKLUH 110 JAaHHBIM 00 MCXO/IHBIX BEIIECTBAX, OJHO U3
KOTOPBIX JAaHO B M30BITKE.

2. 3ananue. Beruucienue Maccsl Wi 00bEMa NMPOYKTa pEeaKIUK, €CIIM OJJHO U3 MCXOIHbBIX
BEILECTB JAHO B BUJE PacTBOpa ONPENEIEHHON MOJISIPHON KOHIIEHTPAIUH.

3. 3anmaua. BeruncneHne Macchl MPOyKTa peaKiiy, eClIv JJIs ero MOJy4YeHUs BbIJaH pacTBOp €
OTIPEJEIEHHON MacCOBOM JI0JIEN UCXOIHOTO BEILIECTBA B IIPOLIEHTAX.

4. 3anauva. Pemenue 3a/1a4 ¢ UCMOJIb30BaHUEM MOJISIPHOTO 00beMa ra3oB.

5. 3apnaua. [IpurotoBneHue pacTBopa ¢ 3aJaHHON MOJISIPHOM KOHIIEHTpaLuei.
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6. 3amaua. Onpenenenue Macchl MOJYYEHHOTO BEUIECTBA, €CIU U3BECTHO KOJIMYECTBO UCXOIHOTO
BELLECTBA.

7. 3anaya. Pacyer mo ypaBHEHHIO peakllMd MacChl IPOIyKTa PEAKIIUHU, €CIIH UCXOAHOE BEIIECTBO
COJEPKUT IIPUMECH.

8. 3amaua. Pacuérel nmpu pa30aBIeHUH U CMEIIMBAHUH PACTBOPOB C PA3IMYHON MAacCOBOM JIOJICH
PacTBOPEHHOTO BEILIECTBA.

9. 3amaua. Pacuetr Macchl OJJHOTO M3 pearupyromux Wik 00pa3yoIIHXCs BEMIECTB M0 KOJTHYECTBY
HCXOTHOTO WJI MOJTYYEHHOTO BEIIECTBA.

10. 3agaua. Beranciaenne Macchl HCXOAHOTO BELIECTBA, €CIIU U3BECTEH BBIXOJ] MPOAYKTA U yKa3aHa
MaccoBas J10J1s1 €ro B IPOLIEHTaX OT TEOPETUUYECKH BO3MOKHOTO BBIXO/IA.

8. JONNIOJITHUTEJIBHOE OBECIIEYEHUE JUCIHHUITJIMHBI

HeopraHnyeckune BewlecrtBa
CNOXHbIE
A4 h 4
MeTannsl HemeTannebl ©naropogHbie rasbl
Na, Ca, Fe S, P, N, He, Ne, Ar, Kr
h 4 A 4 v ) 4 h 4
OKCWAabl OCHOBaHMA amdpoTepHble KMNcnoTtbl conu
rmapoxkcuabl
oohasomune ||| ofHaeRiEne Secuncnopockiuie “Eemine
HCI, HBr, H
CO, NO, N;O NaOH, Ba(OH), LHHOH)‘-’" Zn(OH); r. HaS NaCl, K,S0,
+ Kncnopoa- KMCnble
_ HepacTeopvMbia | cogep¥alwwve
o6pasyiowme Fe(OH),, Mn(OH), || | TUAPOKCUNABI [« —| HNO,, H,SO, NaHS, Ca(HCO,),

OCHOBHbIE
Naz0, Ca0, FeO
KWCNOTHbIE
S0, N;Og, P04
amdboTepHble
Alz05 MO, ZNO

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

OBONHbIE
KNaCO,, KAI(SO,),

CMellaHHble
Ca(oCICl, CuBrCl

KOMMNNeKCHbIe
Na[AI(OH),], K5[Fe(CN)g]

9. OBYYEHHUE CTYJAEHTOB-UHBAJIMOB U CTYJIEHTOB C OI'PAHUYEHHbBIMH
BO3MOXHOCTAMMHU 310POBbS

[Topsinok 00y4yeHuss MHBAJIUI0B U CTYI€HTOB C OTPAHUYEHHBIMU BO3MOKHOCTSMH OIPE/IeICH
«ITonoxxennem KyOI'Y 00 oOydeHMH CTYAE€HTOB-MHBAJIMJIOB U CTYAEHTOB C OIPAHUYECHHBIMHU
BO3MOYHOCTSIMHU 3JI0POBBS».

Jlist U1 ¢ OrpaHUYEeHHBIMU BO3MOXKHOCTSMU 37I0pOBBS NMPETyCMOTPEHbI 00pa3oBaTeIbHbIE
TEXHOJIOTUH, YYUTHIBAIOIINE OCOOEHHOCTH U COCTOSHUE 3/I0POBbS TAKUX JIMII.



