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1. IACIHIOPT PABOYEM IMPOT'PAMMBI YYEFHOU JUCITATLIAHBI
«XUMMUS»

1.1. ObsacTh NPUMEHEHHUS TPOTPAMMBI

Pabouast mporpamma ydebnoit maucuurumabl [1J[. 01 Xumus paspaborana s CTyJIEHTOB
cnenuanbHocTl 33.02.01 «®apmanus» B KauecTBE NPUMEPHOW MPOrpaMMbl ISl peaau3aluu
OCHOBHOH mpodeccruoHanbHOW 00pa3zoBarenbHOM nporpamMel CIIO Ha Ga3e oCHOBHOTO 0OILIEro
o0pa3oBaHUs C MMOJyUEHUEM CpeaHero odmiero oopazoBanus (mpoTokoa Ne 3 ot 21 wrons 2015 r.
Perucrpanmonnsiit Homep perienHzuu 385 ot 23 urons 2015 r. ®T'AY «O®HUPO»); ¢ BHECEHHBIMU
M3MEHEHHSIMU, PEKOMEHI0OBaHHBIMU DeiepaibHbIM roCyIapCTBEHHBIM aBTOHOMHBIM YUPEXKICHUEM
«®DenepanbHbli MHCTUTYT pa3BuTus oOpazoBaHus» (PI'AY «DUPO») ¢ yuerom [lpumepnoit
OCHOBHOM 00111€00pa30BaTeIbHON MPOTPaMMBI  CpPEeHET0 00I1ero obpa3oBaHus, OJ00pPEHHOM
peumieHreM (denepaibHOro y4eOHO-METOAMYECKOTO OOBEAMHEHUsS MO 00leMy 00pa30BaHUIO
(mpotoko:n ot 28 utoHs 2016 r. Ne 2/16-3).

1.2. MecTo y4eOHO# TUCHHMIJIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CIENMAINCTOB
CpeaHero 3BeHa:

VYueOHass mucuMIUIMHA «XHUMHS» SBISETCS y4eOHBIM TIPEAMETOM IO  BBIOOPY W3
obOsi3arenpHOM  TmpenMeTHou oOmactu  «EcrectBennpie Haykm»y DI'OC  cpemHero oOrmiero
o0OpazoBaHwUsI.

JucnunnuHa «XuMHs» U3ydaetcs B o0mieo0pa3oBatenbHoM ke yaeonoro OINOIT CIIO
Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHus C MOJYUYEHUEM CPEIHEro 00mero oopa3oBaHumsl.

MecTto y4eOHON IUCIHMIUIMHBI «XHUMHS» - B COCTaBe OO0IIe00pa3oBaTeIbHBIX Y4EOHBIX
JTUCLMIUIMH 10 BbIOODPY, GOpMUPYEMBIX U3 00s3aTeIbHBIX MpeaMeTHbIX obnacteit @I'OC cpenHero
obmero  oOpazoBanus, g  crnenuanbHocTed  CIIO  cooTBercTByromero  mpoduis
npodecCHoHATBHOTO 00pa30BaHMUs.

[Ipu OCBOCHHUH CIeMaIbHOCTEN CIIO €CTECTBEHHO-HAYYHOTO npoduis
npodeccuoHaNbHOTO0 00pa3oBaHus XUMHUs H3ydaercs Ha npoduiasHoM ypoBHe DPI'OC cpemHero
o01ero oOpa3oBaHUsI.

1.3. Hean u 3a1a4u y4eOHOM JMCHUILVIMHBI — TPEOOBAHUA K Pe3yJbTATAM OCBOCHHUS
AUCHUILINHBI:

CopepxaHue MporpaMMbl «XUMHUs» HAMIPABICHO HAa JOCTHKEHUE CIEAYIOIINX IeJIeH:

- OCBOCHME 3HAHUN O XUMUYECKOW COCTABISIOLICH €CTECTBEHHO - HAYYHOW KapTHUHBI MUpA,
BAKHEHIINX XUMUYECKUX MOHATHH, 3aKOHAX U TEOPUSIX;

- OBJIQJICHHE YMEHUSMHU MPUMEHATH MOJYyYCHHbIEC 3HAHUS U1 0OBSCHEHUS! Pa3HOOOPa3HbIX
XMUMHYECKUX SIBJICHUM M CBOWCTB BEIECTB, OLIEHKU POJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJy4eHUU HOBBIX MAaTEPHAIIOB;

- pa3BHUTHE MO3HABATEIBHBIX MHTEPECOB W MHTEIUIEKTYaAJIbHBIX CHOCOOHOCTEH B mpoliecce
CaMOCTOSITEIBHOTO MPUOOPETEHU XUMUYECKUX 3HAHUHN C MCIIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB
uH(pOopMalLUY, B TOM YHCIIE KOMIIBIOTEPHBIX;

- BOCIIUTaHHE YOEKJIEHHOCTHU MO3UTUBHON POJIM XUMUU B )KH3HU COBPEMEHHOTO OOIECTBa,
HEO0OXOIMMOCTH XMMHUYECKHA TPAMOTHOTO OTHOIIEHUSI K COOCTBEHHOMY 3J0POBBIO U OKpY)KaroIen
cpene;

- IPUMEHEHHUE TIOyYEeHHBIX 3HAHUN U YMEHHH A1 0€30TacHOTO UCMOJIb30BaHUS BEIIECTB U
MaTepuanoB B ObITY, Ha IPOU3BOJICTBE U B CEILCKOM XO3SICTBE, /Ui PEIIeHUs] TPAKTHUECKUX 3a1a4
B MOBCEIHEBHOM JKW3HU, IJIs1 NPEAYNPEKICHUS SIBJICHUMN, HAHOCSIIMX BPE 3/I0POBBIO YEIOBEKA U
OKpPY’KaIOILIEH CpeJie.

B 3amaun o0y4yeHHs] XUMUU BXOTUT:

- (hopMupoBaHKE 3HAHUI OCHOB HAyKH — BaXHEHIINUX (DaKTOB, MOHITHIA, 3aKOHOB M TEOPHIA,
SI3BIKA HAYKH, JOCTYIHBIX 0000IEHIIT MHPOBO33PEHUECKOTO XapaKTepa;



- pa3BuTHE yMEHHMH HAOII0AaTh M OOBICHATH XMUMUYECKUE SIBJICHUS, COONIONATh IMpaBHIIa
TEXHUKH 0€30MaCHOCTH MPH pabOTe C BEIIECTBAMU B XMMHUYECKON J1a00OpaTOpUU U B MMOBCETHEBHOM
KU3HH;

- pa3BUTHE HHTEpeca K XUMHUH KaK BO3MOXHOW oOnactu Oynymield NpaKTHYeCKOi
NESITEIbHOCTH; DPAa3BUTHE HUHTEJUIEKTYaIbHBIX CIOCOOHOCTEH W TI'yMaHUCTHYECKHX KauyecTB
JIMYHOCTH;

- (hopMupOBaHHE PKOJOTHMYECKOTO MBIIIICHHS, YOKIECHHOCTH B HEOOXOIUMOCTH OXPaHBI
OKpYKarolEen Cpeibl.

OcBoeHue copaepkaHusi y4eOHOH MUCHHMIUIMHBI «XHUMUs», OOeCTeYrBaeT IOCTH)KEHHE
CTYIAEHTAMHU CJIEAYIOIIUX PE3YyIbTATOB:

* TUYHOCTHBIX:

— YyBCTBO T'OPJIOCTU U YBaXXEHHS K UCTOPUU M JTIOCTHKEHHUSIM OTE€YECTBEHHON XMMHYECKON
HayKH; XUMHUYECKH I'PAMOTHOE IOBEJIEHUE B MPO(ECCHOHANBHON NEeSATeNbHOCTH U B OBITY INpHU
oOpallleHnH ¢ XUMUYECKHMHU BEIlleCTBaMU, MaTepuajlaMu U MPOLIECCaMU;

— TOTOBHOCTbH K IPOJIOJKEHHIO 00pa30BaHMs M MOBBIIICHUS KBaJIW(UKaMK B U30paHHOU
podeccHoHaIbHON AeATEeIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKHX KOMIIETEHIUI B
3TOM;

— YMEHHE HCIOJIb30BaTh JIOCTHKEHUS COBPEMEHHOW XMMHUYECKOW HAyKh M XUMHYECKHUX
TEXHOJIOTUH JUIsl TOBBIIIEHUS COOCTBEHHOTO MHTEJUIEKTYalbHOTO pAa3BUTUS B BBIOpaHHOM
pohecCHOHANTBHOM JIeATeTbHOCTH;

* METaIpeIMETHBIX:

— HCIOJIb30BAHME PA3IMYHBIX BHJIOB IO3HABATEIbHOM JEATENIbBHOCTH U OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Ollepanuii (MOCTaHOBKY 3a/1a4H, (OpMYJIMpOBaHUS TMIIOTE3, aHAJIN3a U CUHTE3A,
CpaBHEHHUsI, 0000IIEeHUSs, CUCTEMaTU3alliH, BBISBICHUS MPUYUMHHO-CIEICTBEHHBIX CBSI3EH, MOMCKa
aHaJIoroB, (OPMyJIUPOBaHMS BBIBOJOB) [UIS pEIICHUS TIIOCTaBJICHHON 3ajaud, NpHUMEHEHHUE
OCHOBHBIX METOJIOB MMO3HaHUs (HAOIIOAEHUS, HAYYHOTO SKCIIEPUMEHTA) AJIsl U3yUEHUS Pa3IndHbIX
CTOPOH XUMHYECKUX 0OBEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTAJIKUBATHCS
B npodeccuoHanbHOU chepe;

— HCHOJIb30BaHUE PA3IUYHBIX HCTOYHHKOB JUIS TOJYYEHHS] XUMHYECKOW HH(pOpMAIUH,
YMEHHE OLICHUTh €€ IOCTOBEPHOCTH I JOCTHKEHUSI XOPOIIUX PE3yJIbTaTOB B MPO(EeCCHOHATBLHOM
chepe;

* IPEIMETHBIX:

— c(hOpPMUPOBAHHOCTH IMPEICTABICHUI O MECTe XMMHH B COBPEMEHHOW HAy4YHON KapTHUHE
MHUpa; MTOHUMaHUE POJM XUMUU B (POPMHUPOBAHUM KPYyrozopa U (yHKIHMOHAIBHOW IPaMOTHOCTH
YeJI0BEKa JUIsl peLIEHUs MPAKTUYECKHUX 3a/1a4;

— BJIQJICHUE OCHOBOIOJIAralOUIMMU XUMHUYECKUMH MOHSATUSMHU, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSAMHM; YBEPEHHOE M0JIb30BaHUE XUMUUYECKOW TEPMUHOJIOIMEN U CUMBOJIMKOM;

— BJIAJICHUE OCHOBHBIMM METOJAaMU HAyYHOTO TO3HAHUS, HCIHOJIb3yeMbIMU B XHMHHU:
HaOOICHUEM, OIMHCAaHHEM, W3MEpPEHHEM, JKCIEpUMEHTOM; yMeHHue oOpalaThiBaTh, OOBSICHSTH
pe3yNnbTaThl MPOBEIEHHBIX OIBITOB U JIeJaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHATH
METO/Ibl IO3HAHMS MPU PEIICHUH MPAKTUYECKUX 3a]a4;

— c(OpMUPOBAHHOCTb YMEHUS 1aBaTh KOJMYECTBEHHBIE OILIEHKU U MPOU3BOJAUTH PACUETHI 110
XUMUYECKUM (OpMYJIaM U YpaBHEHUSIM;

— BJIaJIEHHE MTPaBUIAMU TEXHUKH 0€30MacCHOCTHU MPH MCIIOJIB30BAaHUN XUMUYECKUX BEIIECTB;

— c(hopMHUPOBAHHOCTH COOCTBEHHON MO3UIMH 10 OTHOLIEHUIO K XMMHUYECKOH MH(pOopMaluy,
MIOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB.

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

He npexycMoTpeHsI.



2. CTPYKTYPA Y COJIEPXKAHUE YUEBHOW JUCIIUILIVHBI

2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHO# padoThI

Bcero CemecTpbl
Bun yuebHo# paboTh

4acosB 1 2
YuedHas Harpy3ka (Bcero) 135 48 87
AyauTopHble 3aHATHUS (BCEro) 90 32 58
B Tom uucne:
3aHATHUS JEKIIMOHHOTO TUTIA 32 12 20
MPAKTUYECKHUE 3aHATHS (TPAKTUKYMBI) 58 20 38
CamocrosiTelibHasi pa6oTa (Bcero) 35 10 25
B TOM YHUCJIC:
Pegepam 14 4 10
Camocmosamenvras eHeayoumopHas paboma 6 guoe
OOMAWHUX NPAKMUYECKUX 3A0AHULL, UHOUBUOYATbHBIX 21 6 15
3aA0aHUl, CAMOCMOAMENLHO20 NO0OOPA U U3YHUEeHUs
OONONIHUMETLHO20 MEeOPEeMU4ecKo20 Mamepuaid
KoncyabTanuu 10 6 4
[IpomexxyTounast arrectanus (dx3aMeH/3auet/aud3ader) sk3aMeH | audzader
OO61ast TpyI0eMKOCTh 135 48 87
2.2. CTpyKTypa QM CHUILINHBI:

KoJm4ecTBO ayIUTOPHBIX YaCOB CamocrosiTebHas
HaumeHoBaHue pa3ie/ioB padora
" TeM Beero Teopernueck | IpakTuyeckue | o0y4aromerocs (4ac)
oe o0yuyeHmne 3aHSATHUSA (BT. 4.
KOHCYJILTALIMH)

BBenenue 1 1
Pa3nen 1. O0mas u
Heoil)raﬂnqec?:aﬂ XHMHUS 32 12 20 16
Tema 1.1. Xumus — Hayka 2 1
0 BElIeCTBaX
Tema 1.2. Crpoenue atoma 3 1
Tema 1.3. [lepuoauyeckuii
3akoH ¥ [lepuoanyeckas
CUCTEMA XUMHUYECKUX 2 1
anemeHTOB J[. 1.
MenneneeBa
Tewma 1.4. Ctpoenue 5 1
BEIECTBA
Tema 1.5. ITomamepsr 2 1
Tewma 1.6. JlucniepcHblie 1
CUCTEMBI
Tema 1.7. Xumuueckue 3 1
peaxiuu
Tema 1.8. PacTBOpBI 3 1




Tema 1.9. OkucauTeaIbHO-
BOCCTAHOBUTCIIBHBIC
peakuuu. DIeKTPOXUMHYEC
KHE MTPOIIECCHI

Tema 1.10.
Knaccudukarus BeniecTs.
[IpocTsle BewecTna.

Tewma 1.11. OcHOBHBIE
KJIACChl HEOPraHUYECKUX U
OPraHN4YeCKUX COCTMHECHUHN

Tema 1.12. Xumus
JJIEMEHTOB

Tema 1.13. XuMus B )KU3HA
oOrrecTBa

KoncyabTanumu

Paznen 2. Opranuyveckasi
XMMHUs

52

20

38

29

Tewma 2.1 IIpeamer
OPraHN4eCKO XUMHUH.
Teopus crpoeHus
OPraHNYeCKUX COCTUHEHUHN

Tema 2.2 IIpenenbHbie
YIJIEBOJOPO,IbI

Tema 2.3. DTUIIEHOBEIE U
JTMEHOBBIE YTIJIEBOIOPOIbI

Tema 2.4. AlleTUIIEHOBEIE
YTJIEBOIOPO/IBI

Tema 2.5. ApomaTuueckue
YTIIE€BOA0POIbI

Tema 2.6. [Ipupoubie
VCTOYHUKHU YIJIEBOJIOPOIOB

Tema 2.7. 'uapokcuibHbIE
COE€IUHEHUS

Tema 2.8. Anpaeruasl u
KETOHEI

Tewma 2.9. Kap6oHOBbIE
KHCJIOTBI U UX
MIPOU3BO/IHBIC

Tema 2.10. Yriesoasl

Tema 2.11. AMUHBI,
AMHHOKHUCIIOTBI, OCIIKH

Tema 2.12.
AzoTtcoaepkaiiue
reTepOIMKINYECKIe
COETMHEHMUSI.
HykiienHOBBIE KUCIOTHI

Tema 2.13. Buosornuecku
aKTUBHBIE COEIUHEHUS

KoncyabTanuu

Bcero no nucunmiinae

90

32

58

45




2.3. TemaTnueckuii IVIaH U co/iep:kaHMe Y4eOHOU TUCHUILINHBI «XHUMHUS»

HaumenoBanue Coz[epma}me yqeﬁﬂoro mMarTtepualjia, IPaAaKTHY€CKUE 3aHATHUS,
pa3aejioB H TEM CaMOCTOsITCJIbHAsA paﬁoTa oﬁyqalomerocﬂ

O0BeM yacoB

YpoBeHb ycBOeHUs

1 2

4

Conepxxanue yueOHOro Marepuasa

Jlekuunu

BBenenne Hay4nble MeToabl TO3HAaHHWS BEIIECTB M XUMHUYECKUX SIBICHHHA. Poip
OKCTIEPUMEHTA W TEOPHH B XUMHUH. 3HAUCHHE XUMHUH TIPH OCBOCHHH
npodeccuit CIIO u cneunansHocteit CIIO ecTtecTBEeHHO-HAYIHOTO TTPOdUIsL
pohecCHOHATBHOTO 00pa30BaHMUSI.

Paszpen 1. O0mas M1 HeOpraHM4YecKas XUMHS

Conep:xxanue yuyeOHOro marepuaja

Jleknun
Cocras BeniecTBa. MIaMepeHue BeliecTBa. ArperaTHble COCTOSIHUS BEIIECTBA.
Tema 1.1. Xumuss — | CMecH BelecTs.

Hayka o BeulectBax | Ilpakrtuuyeckue (1a0opaTopHble) 3aHATUSA

WsrotoBnenne  mMojeneil  MOJEKYJA  HEKOTOPBIX  OpraHMYeCKUX U
HeopraHuueckux BemecTB. OuuCTKa BemecTB  (QUIBTPOBAHUEM U
qucTuiIAnred. OuucTKa BeleCcTB MePEeKpUCTAIN3ALUCH.

Pemenue 3aga4 v ynpaxxHeHHi 110 TEME.

Conep:xanue y4yeOHOro MmaTepuasa

Jleknuu
AToM — cnokHas yactuia. CocTaB aTOMHOTO sipa. DJIEKTPOHHAsI 000JI0YKa

Tewma 1.2. Crpoenue
aTOMOB.

aToma
IIpakTnyeckue (J1aOOpaToOpHbIE) 3AHATHS

Pemenue 3amad u ynpaxcHeHI/Iﬁ I10 TEMC.

CamocrositesibHast padora
BrinosiHeHue 3ajaHUi U1 CaMOTIOATOTOBKH 10 TEME.

2,3

8




Conepxxanue yueOHOro Marepuaja

Tema 1.3. } Jekmun 1
Iepromiecknit | Orxpprie meproanueckoro 3axkoHa. IIepHOIMYECKUil 3aKOH M CTPOCHHE
3aKOH U aToMa
Tlepuopmieckas | [ipakrudeckue (1a60paTopHbIe) 3aHATHS
CHCTEMaA CpaBHEHHUE CBOMCTB IPOCTHIX BEMECTB, OKCUIOB M TUIPOKCHIOB JJIEMEHTOB )
XUMHYECKHAX 11 meprona
onementoB JI. .| pepenpe saau u ynpakuenuit o teme.
MenneneeBa
CamocrosiTesibHasi paboTa 23
Brmonnenwne 3agaHuii 119 CaMOIIOATOTOBKH T10 TEME. ’
Conep:xxanue yuyeOHOro marepuasa
Jekuuu .
[Tonsitue o xumMuueckor cBsizu. KoBaneHTHas Xxumuyeckas cBsizb. MloHHas
XMUMHYECKas CBs3b. Meraumueckass XUMHYecKas CBs3b. BonopoaHas
Tema 1.4. Crpoenne | xummueckas cBs3b. KoMmiiekcooOpazoBaHue.
BemecTsa IpakTHYecKue (1a60paTOpHBIE) 3aAHATHS
KauecTBeHHbIe peakiny Ha HoHBI Fe?* n Fe®'. 2
Pemenue 3aga4 v ynpaxHEeHHi 110 TEME.
CamocTrosiTesibHast padoTa 2 3
Brinonnenue 3amanuii o TeMe. '
Conep:xanue y4yeOHOro MmaTepuasa
1
Jleknuu
Tema 1.5. Heoprannueckue nonumepsl. Opranuyeckre noJIuMepsI.
Honumepsl IIpakTuyeckue (1abopaTopHbie) 3aHATHUSA
O3zHakoMIieHHe ¢ 00pa3liaMu TIaCTMACC, BOJIOKOH, KaydyKOB, MUHEPAJIOB U
ropHbIX Nopo1. [IpoBepka mmacTMacc Ha AEKTPUYECKYIO TPOBOIUMOCTb, 2

TOPHYECTh, OTHOLIEHHUE K PACTBOPAM KHUCJIOT, IIEJIOYEN U OKUCIIUTENEH.
[Tosmyuenune HUTEN U3 KAalIPpOHOBOM MJIM JTaBCAHOBOM CMOJIBL.
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Tema 1.6.
JucnepcHsie
CUCTEMBI

Conepxxanue yueOHOro Marepuaja

IIpakTHyeckue (1a00paToOpHbIE) 3aHATHUSA

[lonsiTHE O AMCTIEPCHBIX CUCTEMaX. 3HAYEHUE UCIEPCHBIX CUCTEM B KUBOMU
Y HEKUBOU IIPUPOJE U MPAKTUYECKOM )KU3HU YEIIOBEKA.

Pewrenne 3ana4 u ynpaxHeHUH 110 TEME

CamocrosiTesibHas padoTa
Brinmonnenune 3amanuii U1t caMOIIOATOTOBKH II0 TEME.

2,3

Tema 1.7.
XUMHYECKHUE
peakuuu

Conep:xxanue yueOHOro Marepuaja

Jlexknun

Knaccudukanus XuMHUECKUX peaklUidl B OPraHu4ecKOi U HEOpPraHUYeCcKOM
XUMUHU. BeposATHOCTP MNpoTeKaHUs XUMHUYECKMX peakuuil. CKopocTh
XUMHUYECKUX peakiui. OOpaTUMOCTh XMMHUYECKUX peakiuil. XuMudecKkoe
paBHOBECHE.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHS

[Tonydyenue kucmopoia pa3aoKeHUeM MepoKCHIa BOopoaa U (M)
nepMmaHrasata kanus. Peakuuu, uaymue ¢ oOpazoBaHHeM 0cajka, ra3a uin
BO/IbI JJIs1 OPraHMYECKUX U HEOPTaHUYECKUX KUCIIOT.

Pemenue 3aga4 v ynpaxHEeHHI IO TEME.

CamocTrosiTesqibHast padboTa
Brinosnnenue 3aganuii yis caMOIOTOTOBKY 110 TEME.

2,3

Tema 1.8. PacTtBopsI

Conep:xanue y4yeOHOro MmarepuaJja

Jleknuu
[Tonsitue o pactBopax. Teopus MEKTPOJIUTHUECKON AUCCOUUau. ['uaposn3
KaKk 0OMEHHBII MpoIIecC.

IIpakTuyeckue (1abopaTopHbie) 3aHATHUSA

[IpuroToBiieHne pacTBOPOB PA3NUYHBIX BHUJIOB KOHIEHTpALWU. XapakTep
JUCCOIMALIMU PA3IUYHBIX THIPOKCUIOB.

Pemrenue 3agau v yrpaxHeHUH MO TEME.

CamocrosiTesibHast padora
BeinosiHeHue 3agaHuii Ui cCaMOTIOATOTOBKH 110 TEME.

2,3
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Conepxxanue yueOHOro Marepuaja

Jlekuunu 1
Tena 1.9, OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC peaKiH. Knaccudukanus
0 i OKUCITUTEIHbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUNA. XUMHUYECKHUE HCTOYHUKH TOKA.
KHUCTUTEIBHO DIEKTPOJIN3 PACIUIABOB M BOJIHBIX PACTBOPOB JIEKTPOJIUTOB.
BOCCTAaHOBUTEIbHBIE
e — HpaKTH‘ltiﬂ(He (n1adopaTopHble) 3aHATHUSA §
B3aumoielicTBre METaNIOB ¢ HEMETANIAaMH, a TaKXKe C PACTBOPaMU COJIEH U
DNEeKTPOXUMHUYECKUE 9 N o
HpoLeceh pacTBOpaMu KHCIIOT. ]§3aHM0neI/ICTBI/Ie CEepPHOM M a30THOM KHUCJIOT C MEJBIO. 2
OkucnuTenbHbIE CBOWCTBA TMEpMaHraHaTa Kajiusl B pPa3IUYHBIX Cpeax.
Pemenue 3aga4 v ynpaxHEeHH IO TEME.
CamocrosiTesqibHast padora 2 3
Brmonnenne 3agaHnuii 119 caMOITIOATOTOBKH IO TEME. ’
Conep:xxanue yuyeOHOro marepuaja
Jlekuunu 1
Knaccudukanus Heoprannyeckux BemectB. Metaisl. Koppo3ust MmeTamios.
OO6mme cnocoOsI MOTy4YeHHs MeTauioB. HemeTtasibl.
IIpakTuyeckue (1abopaTopHbie) 3aHATHUSA
O3zHakomJieHHEe C oOpasllaMH MpeICTaBUTENEN KIACCOB HEOPraHWYECKUX
Tema 1.10. BemecTB. (O3HakomJIeHHME ¢ OOpa3laMu  TPEACTaBUTENICH  KJIacCOB
Knaccudukanus opranuueckux BemlecTB. O3HakomieHue ¢ Koyuiekiueidl pyn. Ilomyuenue
BemecTB. [Ipocthie | kucmopona u ero cBoiictBa. IlomyueHwme BogOpoJa W €ro CBOMCTBA.
BEIECTBA. [lonmyuenue  mIacTUYECKOW  CEpbl, XUMHUYECKHE CBOWCTBA  CEpHI. 2
B3anmopelicTBue MeTamioB ¢ pacTBOpaMH KUCIOT U cosied. CBOMCTBA yris:
afcopOlMOHHBIE, BOCCTAaHOBUTENbHBIC. B3aumoneicTBue LMHKA WX
ATIOMHUHHS C PacTBOpaMU KHUCIOT W Ienouedt. OKpallliBaHuEe IUIaMEHU
KaTHOHAMHU IIETOYHBIX U HIEIOYHO3EMEIbHBIX METAIIOB.
Pemenue 3a1a4 1 ynpaxHeHH 110 TEMe.
CamocrositesbHast padora 23
BrinonHeHue 3a1aHuii Uisi CAMOTIOATOTOBKH T10 TEME. ’
Tema 1.11. Coaepikanue yueOHOro MaTepuaJjia
OCHOBHBIE KJIACCBI 1

HCOPraHNYCCKUX 1

Jleknuu
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OpraHUYECKUX
COEIMHEHUN

Bonopoansie coequuenus HemeTawioB. OKCHIIBI M aHTUAPUABI KApOOHOBBIX
kucnor. Kucinorel opranuueckue U HeopraHudeckue. OCHOBaHHUSA
OpraHM4eckne ¥ HeopraHudeckue. AMQOTEepHbIE OpraHWYeCKHe |
Heopranudeckue coenuHeHusd. Conu. I'eHeTndeckas CBsI3b MEXAy KJIacCaMU
OPraHUYECKUX U HEOPraHUYECKUX COCIUHEHHUN.

IIpakTnueckue (J1abopaTopHbIe) 3aHATHS

[lonyuenue XJI0poBOIOPOAA U COJSHOW KHUCIOTHI, UX cBoicTBa. [lonydyenue
amMmuaka, ero cBoiictsa. [loxydyenue u cBoiicTBa yriekucioro raza. Coiicrea
COJISTHOM, cepHOU (pa30aBiIeHHOM) U YKCYCHOM KucIOT. B3aumopeiicTBue
TUAPOKCUAa HaTpus ¢ cosamu (cyinbgpatom menu (II) u xnopunom amMmmoHus).
Paznoxxenne rugpokcuaa wmeau. llomydenne u  amdoTepHble CBoOiicTBa
ruipokcua amoMuHus. [lomydenue »ecTkoil Bo/Ibl M U3y4EeHUE €€ CBOMCTB.
YcTrpaHeHue BpeMEHHOW U MOCTOSTHHOM JKECTKOCTH.

Pemrenne 3aga4 n yrpaxHeHUH 10 TEME.

CamocrosiTesibHast padoTa
Brmonnenwne 3agaHnuii 19 cCaMOIIOATOTOBKH T10 TEME.

2,3

Tema 1.12. Xumus
3JIEMEHTOB

Conep:xanue y4yeOHOro MmaTtepuaja

Jlexknun

s-OnemenTtsl. Bomopoa. Dnementsl [A-rpynnel. Onementsl [IA-rpynmnel. p-
DneMeHThl. AnMOMUHUNA. Yriepoa W KpeMHuiM. ['anoreHbl. XallbKOTE€HBI.
OneMeHThl VA-Tpynmbl. DneMeHTsl [VA-Tpynmnsl. d-DaeMeHThI.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHS

[Tonyuenue TUIPOKCHUIOB AIFOMUHUS U IUHKA; UCCIIEOBAHUE UX CBOUCTB.
[Tonyuenue u vccneg0BaHUEe CBOMCTB OKCUIIOB CEpbl, yriiepoa, gocdopa.
N3ydeHne cBONCTB MPOCTHIX BEIIECTB U COSAMHEHUN S-, P- U d-DIIEMEHTOB.
Pemienue 3a1a4 1 ynpaxHeHH 110 TeMe.

Tema 1.13. Xumus B
JKU3HU 0011ecTBa

Conepxanue y4eOHOro Marepuasia

CamocrositesbHast padora
BeinosiHenue 3aganuii Ui caMOTIOATOTOBKY 110 TEME.
Hanwucanue pedepata o teme.

2,3

KoncyabTanuu
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Paznen 2. Opranuveckasi XuMus

Tema 2.1 [Ipenmer
OPraHu4eCcKou
xumun. Teopus

CTPOEHHUS
OpPraHNYECKUX
COEIMHEHU N

Conepxxanue yueOHOro Marepuaja

Jlexknun

[Ipeamer opranndeckoi XuMuu. Teopust CTpOEHUST OPraHUYECKHUX
coequaenuii A. M. byrieposa. Kinaccudukanust opraHmuecKix
coenuHeHu. OCHOBBI HOMEHKJIATyphl OPraHUYECKUX BEUIECTB. THIIbI

XUMHYECKHUX CBS3EH B OPraHN4YeCKUuX COCANMHCHUAX U CIIOCOOBI BX pa3pbiBa.

Knaccuduxkanus peakuuii B opranndeckoit xumu. COBpeMEeHHbBIE
MPEJICTABICHUS 0 XUMUYECKOM CTPOEHUU OPraHUYECKUX BEILIECTB.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHS

O6nHapyxeHue yriaepojia ¥ BOJ0OPO/Ia B OPraHNIECKOM COSTUHEHUH.
O6napyxeHue rajioreHoB (mpoba bennmpiTeitHa).

H3roTtoBienue Moieneid MOJIEKYI —IIPEACTaBUTENIEH pa3IMYHbIX KIAaCCOB
OPraHNYeCKUX COCTUHECHUH.

CamocrosiTesqibHast padoTa
BrinonHenue 3amanuii U1 caMOIIOATOTOBKH II0 TEME.

2,3

Tema 2.2
IIpenensHbIe
YIJI€BOJIOPO/IBI

Conep:xanue y4yeOHOro Mmarepuaja

Jlexknuu
I'oMonoruueckuii pss ankaHoB. XMMUYECKUE CBOMCTBA AJIKAHOB.
[IpuMeHeHue u crocoObl OMydYeHUsI alTKaHOB. [[uKoaikaHsbI.

IIpakTuyeckue (iabopaTropHbie) 3aHATHUSA

[Tonyuenue MeTaHa U U3y4eHHUE €TI0 CBOMCTB: TOPEHHUs, OTHOIICHUS K
OpOMHOI1 BOJIE U pPacTBOPY MepMaHraHara Kanus. M3rotoBieHue Mojienei
MOJIEKYJT aJIKaHOB U rajoreHainkanoB. M3rorosnenue napapuHupoBaHHON
Oymaru, UCIIBITAHHE €€ CBOWCTB: OTHOIICHUSI K BOJIE U JKUPaM.

O6Hapy>KeHHe BOJbI, CAXKU, YIJICKUCIIOTO Ira3a B IIPOAYKTAaX 'OPCHU CBCHU.

O3HaKoOMJICHHE CO CBOMCTBAMU TBCPABIX Hapa(bI/IHOBZ IJIaBJICHUCM,
PACTBOPUMOCTBIO B BOJAC U OPraHUYUCCKUX PACTBOPUTCIIAX, XUMHYECKOM
HHCPTHOCTBIO (OTcyTCTBI/IeM B3aHMMOJICHCTBHUS C 6pOMHOI71 BOHOﬁ,

pacTBOpaMu II€pMAaHTaHaTa KaJInus, THAPOKCU A HATPpUA U CCpHOfI KI/ICHOTBI).
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CamocrosiTesibHast padora

BrinosnHenue 3agaHuii Juisi CaMOIIOATOTOBKH 10 TEME. 2,3
Conepxxanue yueOHOro Marepuaja
Jlekuunu
l'omonornuecknii  psAx  ajnkeHOB. XHMHYECKHE CBOMCTBA  AJKEHOB. 1
[IpuMenenre W cmocoObl TOJNy4EeHUs] aNKeHOB. AuskanaueHbl. OCHOBHBIE
TTOHSATHS XUMHH BEICOKOMOJIEKYJISIPHBIX COSTMHEHHH (Ha TpUMEpPE TPOTYKTOB
MOJIMMEPH3AIIMN AJTKEHOB, aJTKaUEHOB U UX TAJIOTCHIIPOU3BOIHBIX).
Tema 2.3.
DTUJICHOBBIE U
IIpakTHyeckne (1a00paTOPHbIE) 3AHATHUS
JIMCHOBBIC [Tonyuenue sTuneHa AeruapaTalnyen STUIOBOTO ciupTa. B3anmoaelictue
YHICBONOPOIBL STUJICHA ¢ OPOMHOM BOJIOH, pacTBOPOM MepMaHraHaTta kainus. CpaBHEHHE
IJIaMEHH 3TUJICHA C TJIaMEHEM MpPeJIeNIbHBIX YIIIEBOJOPOJIOB (METaHa, 2
nponaH-0yTaHoBo# cmecH). OOHapy)KEeHHUE HETIPEACIbHBIX COCTMHCHUHN B
KepocuHe, ckunuaape. O3HakoMieHue ¢ oOpa3namu NoJIU3TUICHa U
nosumnponuiaeHa. PacnoznaBanue 00pa31oB aqkaHOB U aJIKEHOB.
CamocrosiTesqibHast padoTa 2 3
Brinonnenue 3aanuii yis caMOTIOATOTOBKY 110 TEME. ’
Conep:xanue y4yeOHOro MmaTepuaJja
Jlekuun 1
l'omonornueckuid psn ajaKWHOB. XUMHUYECKHE CBOICTBA M INPHUMEHEHHE
Tema 2.4. ankuHOB. [lomydeHue aJK1HOB.
ALIETHIIEHOBBIE
YTIIEBOIOPOIbI IIpakTuyeckue (1abopaTopHbie) 3aHATHUSA 2
N3roroBnenue Moaeneit MoJIEKy alKUHOB, UX H30MEPOB.
CamocrosiTesibHast padora.
BrinonHenue 3a1anuii uisi CAMOTIOATOTOBKH 10 TEME. 2,3
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Conepxxanue yueOHOro Marepuaja

Jlekuunu 1
Tema 2.5. I'omonoruueckuii psg apeHOB. XMMHUUYECKHE CBOMCTBA apeHOB. IIpumenenue
Apomaruyeckue U NIOJIy4YEHHE apEHOB.
YTJIEBOIOPO/IBI IIpakTnueckue (J1abopaTopHbIe) 3aHATHS 5
Pemenue 3aga4 v ynpaXHEeHH 110 TEME.
CamocrosiTebHast padora 23
Brmonnenwne 3agaHnuii 119 caMOTIOITOTOBKH 10 TEME. ’
Conep:xxanue yueOHOro Marepuaja
1
Jlekuunu
Tema 2.6 Hedte. [Tpupoansiii v nonyTHbIN HeQTsIHON ra3pl. KaMeHHBIHN yrob.
TpuposHbie IIpakTHyeckne (1a00paTOPHbIE) 3AHATHUS
HCTOYHUKH Onpenenenve Haau4usl HENPEICNbHBIX YIJIEBOJOPOJOB B O€H3WHE U 5
YITIEBOIOPOJIOB kepocuHe. PacTBopuUMOCTh  paznuuHbIX  HedTenpoaykToB  (OeH3HMHa,
KEepOCHHA, JU3EJIBbHOTO TOIINBA, Ba3eInHa, napaduHa) Apyr B Apyre.
CamocrosiTesqibHast padoTa 53
BrinonHenue 3amanuii U1 caMOIIOATOTOBKH II0 TEME. '
Conep:xanue y4yeOHOro MmaTepuasa
Jlexknuu 1
Crpoenue u kinaccuukarys CnupToB. XMMUYECKHE CBOWCTBA aJIKAHOJIOB.
CriocoOsl nostydenust cnuptoB. OTaeabHbIE TPEICTABUTENN ATKAHOJIOB.
Tema 2.7 MHoroaromMHusie criupThl. PEHOIL.
I'mapoxcusnbHbIe IIpakTHyeckne (1a00paTOPHbIE) 3AHATHSA
COCIMHEHUS N3yuenue pacTBOPUMOCTH CIUPTOB B BoAe. OKUCIEHUE CIUPTOB
Pa3IUYHOTO CTPOCHHS XpOMOBOI cMeckio. [lonyuenue austunoBoro 3¢gupa. 2
[Tonmy4yenue raunepara meau. Pextudukanus cMecu 3TaHOI—BOJ1a.
OOHapy>xeHHe BOJIbl B a3€0TPOIHOI CMECH BOJBI U ATUIIOBOTO CIIUPTA.
CamocrositesibHast padora 23
]

BrinoaHeHue 3agaHui 4711 CaMOIIOATOTOBKH 110 TEME.
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Tema 2.8.
AnLaeruasl u
KETOHBI

Conepxxanue yueOHOro Marepuaja

Jlekuun

['oMonoruueckue psapl AIbACTHAOB U KETOHOB. XUMUYECKUE CBOMCTBA
aJBJAECTUIOB U KETOHOB. [IpuMeHeHne u noayyeHue kapOOHUIIbHBIX
COCAUHCHU.

IIpakTuyeckue (JiabopaTropHbie) 3aHATHS

N3ydeHne BOCCTaHOBUTEIbHBIX CBOMCTB aJIbJIETHIOB: PEAKIIUS
«cepedpsHOTO 3epKalia», BoccTaHOBIEHUE Tuapokenaa meau (11).
BsaumopneiictBue ¢popmanbaeruaa ¢ ruapocyibputom Hatpus. OkuciaeHne
9TAHOJIA B 3TAHAJIb PACKAJICHHON MEAHOU MPOBOJIOKOM. [loryduenne
(denonopopMmanbIeruIHOTO NoauMepa. Pacrio3HaBaHue pacTBopa aleToHa u
dhopmanmHa.

CamocrosiTesibHast padoTa
Brmonnenwne 3agaHnuii 19 caMOIIOATOTOBKH T10 TEME.

2,3

Tema 2.9.
KapGonossie
KHCJIOTBI Ul HX
MIPOU3BO/IHBIC

Conep:xxanue y4yeOHOro marepuasa

Jlexknun

I'omonoruueckuit psia mpeaebHBIX OAHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.
XHUMHYECKUE CBONCTBA KapOOHOBBIX KUCIOT. CIIOCOOBI MOTydeHUS
KapOOHOBBIX KUCHOT. OT/IeNbHbIE MPEACTaBUTENN U X 3HadeHune. CI0KHbIe
a¢upsl. XKupsl. Conut KapOOHOBBIX KUCIIOT.
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IpakTHyeckune (1a00paTOpHbIE) 3aHATHUSA

PactBopuMOCTb pa3auyHbIX KapOOHOBBIX KUCIIOT B BoJIe. B3aumonelicteue
YKCYCHOU KHCIOTHI ¢ MeTayiamu. [loryuenue n3oaMuioBoro 3¢gupa
YKCYCHOM KucnoThl. CpaBHEHUE CTENIEHN HEHACHIIIIEHHOCTH TBEPAOIO U
XKUAKOTro KupoB. OMblIeHUE )upa. [lonyueHue Mblia U U3y4eHHUE €ro
CBOWCTB: MEHOOOPa30BaHUS, PEAKIIUH HOHHOTO OOMEHA, THAPOIIN3a,
BbIJIENIEHUS] CBOOOIHBIX KHUPHBIX KUCIOT. B3aumozeiicTBue pactBopa
YKCYCHO# KHCJIOTBI ¢ MarHueM, OKCHJIOM IUHKa, Tuapokcuaom xemneza(lll),
pacTBopoM KapOoHaTa Kaius U cTeapara Kainus. O3HaKOMIJICHHE C
o0pasmamu CI0XHbIX A3UpoB. OTHOIIEHHUE CIOKHBIX YQUPOB K BOJE U
OpraHWYECKUM BelllecTBaM. BrIBeieHre ®KUPHOTO MATHA C TTIOMOIIIBIO
CII0XHOTO0 3¢upa. PacTBOPUMOCTH )KUPOB B BOJE U OPTaHUYECKHUX
pactBopuTtensax. CpaBHEHHE MOIOIIUX CBOMCTB XO35IMCTBEHHOTO MbLJIA U
CMC B keCTKOH BOJE.

CamocrosiTesibHast padoTa
BrinonHenue 3amanuii U1 caMOIIOATOTOBKH II0 TEME.

2,3

Tema 2.10.
YriaeBoasl

Conep:xanue y4yeOHOro MmaTepuaja

Jlekun
[Tonsatue 06 yrineBonax. Monocaxapumsl. Jucaxapunapl. [lonucaxapubr.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHS

Peakuust «cepeOpsiHOTO 3epKajay T0KO03bl. B3anMoelicTBIE TIII0KO3HI C
ruapokcuaoM Meau (I1) mpu paznuuHbeIX Temiepatypax. JlelicTBue
aMMHUAYHOTO PacTBOpa OKcUIa cepedpa Ha caxapo3y. OOHapyKeHue
JaKTO3bl B MOJIOKe. JlelicTBue Hona Ha kpaxmas. O3HaKOMIIEHUE C
(bu3MYECKUMU CBOMCTBaMHU TJIIOKO3bI (aNITEUHAs yIIaKOBKa, TAOJIETKH).
Kucnotnsrit ruponus caxapo3bl. 3HAKOMCTBO ¢ 00pa3liaMu MOJIHCaXapuIoB.
OO6HapyxeHue Kpaxmania ¢ MOMOIIbI0 KaueCTBEHHOM PeakIui B MeJIe,
xnebe, Horypre, MaprapuHe, MaKapoOHHBIX U3JENUAX, KpYyIax.

CamocrositesbHast padora
BrinosiHeHue 3aaHuii U1 CaMOTIOATOTOBKH 10 TEME.

2,3
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Conepxxanue yueOHOro Marepuaja
Jlekuunu 1
Krnaccudukarus u n3omMepust aMUHOB. XUMUYECKHE CBOWCTBA aMUHOB.
[IpuMeHenue u nojgy4eHne aMuHOB. AMUHOKUCIOTHL. benku.
Tema 2.11. Amunsl, | [IpakTudeckue (JiaGopaTopHbIe) 3aHATUS
AMUHOKHCIIOTHI, O6pazoBanue cosneit anmimHa. bpomupoBanue anunrnaa. O6pazoBaHue
Oenku couieit rumHa. [lomyuenue MenHoM conu rmnuHa. JleHarypanus Oenka. 2
[IBeTHbIe peakuuu 6enkoB. M3roToBieHne MapoCcTepPKHEBBIX U 00BEMHBIX
MoJenel U30MepHbIX aMMHOB. PacTBopeHune OekoB B BOJE U UX
koaryssinusi. O6HapyxkeHue 0eka B KYypUHOM SIAIIE U MOJIOKE.
CamocrosiTesqibHast padboTa 2 3
Brmonnenwne 3aganuii 19 caMOIIOATOTOBKH T10 TEME. ’
Conep:xxanue yuyeOHOro marepuasa
Tema 2.12. 1
Jlexknun
A3zoTcoaepkalime
HyknenHoBbIE KHCITOTBI.
reTEPOLUKINYECKUE
COCTHHEHMS IIpakTuyeckue (JiabopaTopHbie) 3aHATHS
) N3roTtoBnenne 00beMHBIX U MIAPOCTEPIKHEBBIX MOJIENEH a30TUCTBIX 2
Hyxkneunosslie
reTEPOLUKIIOB.
KHCJIOTBI
CamocrosiTesibHas padoTa 2 3
BeinonHenue 3a1anuii 1uisi CaMONIOATOTOBKH I10 TEME. ’
Conepxxanue yueOHOro Marepuasa
Tema 2.13. aep y P
buonornuecku
CamocrosiTesibHas padoTa 2,3
AKTUBHbIE 9
BrinonHenue 3aanuii Juisi cCaMONOATOTOBKH 110 TEME.
COCIMHEHUS
Hanucanue pedepara o teme.
Koncyabranuu

s xapakmepucmuku ypoHsi 0C80€HUsL YUeOHO20 MAMEPUANA UCTOIb3VIOMCSL CedVIowue 0003HAYEHUSL:

1. — o3naxomumenvHulil (V3HABAHUE paHee U3VHEHHBIX 0OBEKMO8, CEOUCMSB);

2. — penpoOyKmuGHblil (bINOIHEHUE 0esIMENbHOCMU N0 00PA3yy, UHCMPYKYUU ULU NOO PYKOBOOCMBOM,)

3. — NPOOYKMuU6HbIl (NIAHUPOBAHUE U CAMOCMOAMENbHOE BbINOIHEHUE 0esMeNbHOCU, peuleHie NPOOIeMHbIX 3a0a4)
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2.4. ConepxxaHue pa3/iesioB IMCUUILIAHBI

2.4.1. 3auaTHA JeKIIUOHHOr0 TUIIA

No
pas3
Jen

a

HaunmenoBauue
pa3aesoB U TeEM

Coneprkanue pasniena

dopma
TEKYILETO
KOHTPOJIA

1

2

3

4

1 cemecmp

Bsenenue

Hay4nble MeTO/1bI TO3HAHUS BEIIECTB U XUMUYECKHX
sBIIeHUH. POk SKcrieprMeHTa 1 TEOpUU B XUMHH. 3HAYCHNE
xuMuH nipu ocBoeHuu npodeccuii CIIO u cnenuansHoCTEH
CIIO ectecTBEeHHO-HAay4YHOTO MPOuIIs MPO(hecCHnOHAIBHOTO
o0paszoBaHusl.

Paznen 1. O6mas u HeopraHu4eckast XUMHs

Tema 1.1.
Xumusg —
HayKa o
BEIIIECTBaxX

CocraB BemecTBa. XMMHYECKHE DIIEMEHTEI. 3aKOH
TTOCTOSTHCTBA COCTaBa BEIIECTB. BemecTBa MOJIEKYISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHUS. 3aKOH ABOTApO U €T0
cneactBus. 3mepenue BemecTBa. Macca aToMOB U
MOJIEKYJl. ATOMHas equHuIa Macchl. OTHOCHUTENTbHBIE
aTOMHasi ¥ MOJIEKyJsipHas Macchl. KoimuecTBo BelecTna.
Yucno ABoraapo. MossipHast macca. 3akoH ABOTaIpo U €ro
cienctBusi. MoJIIpHBII 00BEM BEIIECTB B Ta3000pa3HOM
COCTOSIHMH. ArperaTHble COCTOSIHUS BelllecTBa. TBepaoe
(kpucTtammnueckoe u aMopgHOE), KUAKOE U Ta3000pa3zHOe
arperaTHbIe COCTOSIHUSA BemecTBa. CMecH BEecTB.
Paznuumst Mexy cMECSIMU U XUMUYECKUMH COSTMHEHUSIMH.
MaccoBas ¥ 00beMHas O KOMIIOHEHTOB CMECH.

Tema 1.2.
Crpoenue atoma

CoBpeMeHHbIE MPEICTABICHUS O CTPOCHUH aTOMa.
KopryckynsipHO-BOJIHOBOH JTyali3M YacTHII MUKPOMHUPA.
CocrtaB aToMHOTO siipa. HyKIIOHBI: IPOTOHBI U HEUTPOHHBI.
N3oTOmB! M HYKJIUIBI. DJIEKTPOHHAsI 000JI0YKa aTOMOB.
[MonsiTue 00 AMEKTPOHHON OPOUTAN U AIEKTPOHHOM
oOmnake. KBaHTOBBIE UyKCIIa: TIaBHOE, OPOUTAILHOE
(moGoyHOE), MAarHUTHOE U CITMHOBOE. Pacnipenenenue
AJIEKTPOHOB IO SHEPTETUYCCKUM YPOBHSM, TIOAYPOBHIM U
OpOMTAISIM B COOTBETCTBUH C IPUHITUIIOM HAUMEHBIICH
sHepruu, npuHimnom [laynmu u npasuiom ['yHaa.
DNeKTPOHHBbIE KOH(UTYpaIlMH aTOMOB XMMHYECKHUX
AJIEMEHTOB. BaJleHTHbIE BO3MOYKHOCTH aTOMOB XUMHYECKUX
AJIEMEHTOB. DJIEKTPOHHAS KJIacCU(DUKALUSA XUMHUYECKUX
9JIEMEHTOB: S-, P-, 0-, f-oeMeHTHI.

Tema 1.3.
[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
cucremMa
XUMUYECKUX
37eMEHTOB [].
N. Menpeneesa

[Iepuonnueckas cucrteMa u crpoeHue atoma. uznueckui
CMBICJI ITIOPSAKOBOTO HOMEpPA AIEMEHTOB, HOMEPOB I'PYIIIIbI
u niepuoja. Ilepuoanueckoe N3MEHEHNE CBOMCTB
3JIEMEHTOB: pajuyca aToMa; SQHEPrul HOHU3ALINM;
ANEKTPOOTPULIATENILHOCTH. [[pHUMHbBI H3MEHEHUS
METaJNIMUECKUX U HEMETaAJNIMUECKUX CBOMCTB 3JIEMEHTOB B
TPYIIax ¥ Mepruoaax, B TOM Uncie OONBIINX U
cBepxOonpimx. 3Hadenne [leproaudeckoro 3akoHa u
[lepronueckolt cucTtemMbl XUMUYECKHUX deMeHToB /1. 1.
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MeneneeBa i pa3BUTUS HAYKU U TIOHUMAHUS
XUMUYECKON KAPTUHBI MUPA.

Tema 1.4.
Crpoenue
BEIECTBA

IloHsATHE O XUMUYECKOH CBSI3H. THUIIBI XUMHUYECKUX CBS3CH:
KOBAJICHTHAs, MOHHAs, METAJUIMYECKAs U BOJAOPOIHAS.
KoBanentHas xuMmuueckas cBs3b. J[Ba MexaHu3ma
00pa3oBaHus 3TOH CBSI3U: OOMEHHBIN U JOHOPHO-
akuentopHelil. KoBaneHTHas noJsipHas U HeNnoJisipHas
cBsa3u. Monnas xumudeckas cBs3b. KpaliHnii ciyyai
KOBAJICHTHOM NOJISIPHOM CcBsi3U. MexaHu3M o0pa3oBaHUs
MOHHOMU CBs3U. VIOHHBIE KPUCTAJUINYECKUE PELIETKU U
CBOICTBA BEIIECTB C TAKUMH KpUCTAJIaMH. MeTanyeckas
XUMHYecKas CBI3b. OCOOBIM THIT XUMHYECKOM CBS3U,
CYIIECTBYIOIIMM B MeTajIax U cruiaBax. CBoiCTBa
METAJUIMYECKOM CBSI3H. BogopoaHas xuMuueckas CBs3b.
Mexanun3m o06pa3oBaHus Takoil cBs3u. Ee knaccudukanus:
MEXMOJIEKYJISIpHAS 1 BHYTPUMOJIEKYJISIpHAS BOAOPOIHBIE
cBs3u. Du3nyueckue CBOMCTBA BEIIECTB C BOJIOPOIHOM
cBs3b10. KomruiekcooOpazoBanue. [loHsATHE O KOMITIEKCHBIX
coeuHeHUsAX. KoopIMHAIMOHHOE YU CIIO
KOMIUTeKcooOpa3oBatessi. BHyTpeHHsis u BHenHsS cepa
KOMILIEKCOB. HOMEHKIIaTypa KOMIIJIEKCHBIX CO€IMHEHUH.
Wx 3nadenue.

Tema 1.5.
[Tonumepsl

Heopranndeckue monmuMeps! u opranndeckue. CTpyKTyps
MTOJIMMEPOB, UX KIacCU(UKAIUSA U CITOCOOBI TOTyICHUS.

v, T

Tema 1.6.
HucnepcHbie
CUCTEMBbI

Knaccubukamnus TuciepcHbIX CHCTEM B 3aBUCIMOCTH OT
arperaTHOTO COCTOSTHUS TUCIIEPCHOHHON CpelIbl U
JIMCTIEPCHOM (a3bl, a TaKKe 10 pa3Mepy UX YacTHII.
['pyOouciepcHbIe M TOHKOIUCTIEPCHBIE CUCTEMBI. D dexT
Tunnans. Koarynsnus B KOJUIOWIHBIX pacTBOpax. 3HAYCHHE
JIMCTICPCHBIX CUCTEM B KUBOW U HEXXHBOU MPUPOJIE
NPaKTUYECKOH JKU3HU YEIOBEKA.

PV, T

Tema 1.7.
XUMHAYECKHE
peakmuu

Kinaccudukanys XuMU4eCKUX peakiiuii B OPraHuIecKou u
HEOpraHu4yeckoil Xxumuu. [loHaTHE 0 XUMUYECKON pEaKIInu.
Peakiuu, uaynume 6e3 n3MeHEHUsT KaUeCTBEHHOTO COCTaBa
BEIIIECTB U C U3MEHEHUEM COCTaBa. BeposTHOCTH
NPOTEKAaHUs XUMUYECKUX peaklnil. BHyTpeHHss1 sHeprus,
sHTaNbIUA. TermnoBok 3QPEeKT XUMUIECKUX peaKIThil.
Tepmoxumuueckue ypaBHeHusa. CTaHAapTHASA SHTAIbIUS
peakumii u oOpa3oBanus Bemects. 3akoH I'. . ['ecca u ero
caeactBus. DHTporus. CKOpOCTh XUMUYECKUX PEAKIUM.
[Tonsartue o ckopoctu peakuuidi. CKOpOCTb TOMO- U
TFeTEPOreHHOM peakIuu. JHeprus akTuBauuu. GakTopkl,
BIIMSIOIINE HA CKOPOCTh XUMHYECKOU peaKInu.

Tema 1.8.
PactBOpEI

[TonsTre o pactBopax. PU3NKO-XUMHUUYECKas IPUPOAA
pacTBOpEHUs U pacTBOPOB. B3aumoieiicTBUE pacTBOPUTEIS
Y PacCTBOPEHHOTO BEIECTBA. PaCTBOPUMOCTD BELIECTB.
CrniocoObl BEIpaKEHUSI KOHIIEHTPAIIUH pacTBOPoB. Teopus
EKTPOJIUTUYECKON JUcconanuu. MexaHu3m
JMCCOLMALIMY BEIIECTB C PA3IIMYHBIMU TUIIAMH XUMHUYECKHUX
cBsA3eil. OCHOBHBIE NIOJIOKEHUS TEOPUH IEKTPOIUTUIECKON
mucconnanuu. CTeneHp dIEKTPOIUTUYECKON TMCCOLMALUN
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u paxTopsl ee 3aBUCUMOCTH. CHIIbHBIE U CPEIHHE
3JEKTPOJIUTHL. J{nucconnanus Boasl. BonopoaHblil
nokaszareins. Cpeia BOJHBIX PACTBOPOB JIEKTPOJIUTOB.
I'uaponus kak 0OMeHHbIH nporiecc. HeoOpaTumbiit
TUAPOJIN3 OPraHMYECKUX U HEOPraHMUECKUX COCIUHEHUN 1
€ro 3HaYCHHE B MPAKTUUECKON JAESITEIbHOCTH YEJIOBEKA.
OO6paTtumslii ruapoaus coyieil. CTyneH4aThlil TuapoIn3.
[IpakTrueckoe NpuMeHeHne

9 Tema 1.9. [onsiTne 06 OKUCIUTENFHO-BOCCTAHOBUTENBHBIX peakiusax. | Y, T
OxucaurenbHo- | OKHCIUTENN U BOCCTaHOBUTENN. OKUCIUTEIBHO-
BOCCTaHOBUTEJb | BOCCTAHOBUTEIbHAs ABOWCTBEHHOCTh. Knaccuduxarus
HbIE peaKIuu. OKHUCJIMTEIbHO-BOCCTAHOBUTENIbHBIX peaKuil. XUMHUYECKHE
DNEKTPOXUMHYE | UCTOYHUKH TOKA. DJIEKTPOAHbIE MOTEHIHAIBL. Psi
CKHE IPOLECCHl | CTaHAAPTHBIX 3JIEKTPOIHBIX MOTEHIIUAIOB
(2MEKTPOXUMHUYECKUN Psil HANIPSDKEHUN METaIlJIoB).
lanpBaHMYEeCKHE PTIEMEHTHI ¥ MPUHIIUITB UX PAOOTHI.
CocraBieHue ralbBAHUYECKUX JIEMEHTOB. DJIEKTPOJIN3
pacIuiaBoB U BOJHBIX PACTBOPOB AMEKTPOIUTOB. [Iporieccsl,
MIPOUCXOISIINE Ha KaTO/Ie U aHOJe. Y paBHEHHUSI
ANIEKTPOXUMHUYECKHUX TpoleccoB. [IpakTuyeckoe
MIPUMEHEHHE AIEKTPOJIN3a.
10 | Tema 1.10. Knaccudukanus Heoprannueckux seuiects. [IpocTbie u v, T
Knaccndukarms | CTOXKHbIE BerecTBa. OKCUIIbI, TUIPOKCUII, COJH (MX
BEILCCTB. KJaccuukanus, XaMAI4ecKue U PU3nIecKne CBOMCTBa 1
TMpocThic OCHOBHBIE CTIOCO0BI TIosTydeHus1). Metamibl. [lonoxenune
METaJJIOB B IIEPUOINYECKON CHCTEME U 0COOEHHOCTH

BeecTsa. cTpoeHus ux aromoB. O0mue Gpu3ndecKkrue 1 XUMHUIECKIE
CBOMCTBa MeTAIJIOB. [IpoMbIIIsieHHBIE U Ta0OpAaTOPHBIE
criocoObl monyuenus metayioB. Hemeramnel. [lonosxenne
HEMETAJJIOB B IMIEPUOIUYECKON CUCTEME U OCOOCHHOCTH
CTpoeHus ux aToMoB. O01Me PU3nYecKre U XUMHUYECKUE
cBOlcTBa HeMeTauIoB. [IpomblieHHbIE U TabOpaTOpHbIE
CHOCOOBI NOJYYEHHS] HEMETAJUIOB.

11 | Tema 1.11. Bonoponubie coenqunenns HeMeTamioB. OKCUIbI U vV, T
OcHoBHBIE aQHTUJIPHUJIBI KApOOHOBBIX KUCIOT. KHCIOTH Oprannyeckue u
KJIaCChl Heoprannueckue. Knaccuduxanus opraHndeckux u
HEOpPraHWYeCKU | HEOpraHmdeckux KuciaotT. OOiue cBoicTBa KUCIOT.

X U OcHOBaHUSI OPraHMYECKUE U HEOPTaHUYECKUE.

OpraHUYEeCKUX AmboTepHbIE OpraHn4YecKre U HeOpraHuUecKue

COCIMHEHU I coenuHeHus1. OCOOEHHOCTH CBOMCTB COJICH OpraHu4ecKuX U
HEOPraHWYEeCKUX KUCIOT. [ 'eHeTnyeckas CBs3b MEXY
KJIACCaMU OPraHMYECKHX U HEOPraHUYECKUX COCAUHEHMIN.

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

BOJIBI KaK CpeIo00pa3yIoIero BemecTBa KIeTKH. DIEMEHTHI
I, I A-rpynn. OOrast XapakTepuCTHKA e YHBIX
MetaiuioB. [lonydenue, puznueckue U XMMUYECKUE
CBOMCTBA IIEIOYHBIX METAJIIOB. P-DIEMEHTHI.
XapakTepucTuKa aTFOMUHUS, YTIEpoaa, KpeMHU,
raJIOTeHOB, XanbkoreHoB. [lonydenue, nx ¢puznueckue u
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XUMHYecKue cBoicTBa. DieMeHTsl 1V , V A-rpymm. O6mas
XapaKTePUCTHUKA AJIEMEHTOB ATUX I'PYIII HA OCHOBAHUH UX
noJioxkenusd B [lepuoanueckon cucreme anementos /. U.
MenneneeBa u cTpoeHHst aToMOB. OCOOEHHOCTH CTPOEHUS
aToMOB d-2J1eMEHTOB

13

Tema 1.13.
XUMHS B )KU3HUA
oOmiecTBa

XUMUS U IPOU3BOJCTBO. XUMHUYECKAS TPOMBIILIEHHOCTh U
XUMHYECKHE TeXHOJOTHH. ChIpbe NI XUMHUYECKOM
MPOMBIIIEHHOCTH. Bo/1a B XUMHYECKOW MPOMBIIUIEHHOCTH.
DHeprus JuIsi XAMAYECKOro pou3BoicTBa. Haydarbie
MPUHIUITEI XUMUYECKOTO MMPOU3BOJICTBA. 3alllUTa
OKPYKaIOIIEH cpe/ibl U OXpaHa Tpyjia Py XMMHUYECKOM
npoun3BoJicTBe. OCHOBHBIE CTaJIMH XUMUYECKOTO
MPOU3BOJACTBA. XUMHS B CETLCKOM XO35IMCTBE. X MUMH3ALMS
CEJIbCKOTO XO3SIIICTBA U €€ HamnpaBiieHUs. YI00peHUs U ux
Kjaccupukanus. XuMUYECKHE CPEeICTBA 3alllUThl PACTEHUH.
OtpunarenbHbIe TOCISACTBUS TPUMEHCHUS

MEeCTULINIOB U OOphOa ¢ HUMHU. XUMHU3AIHS

JKHUBOTHOBO/ACTBA. XuMus u IIOBCCAHCBHAsA XU3Hb YCJIIOBCKA.

JoMamHsis anreka. Moroiue 1 YuCTAIME CPEACTBA.
CpenctBa 60pb0bI C OBITOBBIMH HacEKOMBIMH. CpeicTBa
JUYHOM TUTHEHBI U KOCMETHKU. XUMUS U TIHUIIA.
MapKupOBKH YIIaKOBOK MHUIIEBBIX U THTHEHHYECKUX
MPOJIYKTOB M YMEHUE UX YUTATh. DKOJIOTHS JKHIIUIIIA.
XVMUS ¥ TCHETHUKA YCJIOBEKA.

P,V,T

2 cemecmp

Paznen 2. Oprannueckasi XuMust
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Tema 2.1
[Ipenmer
OPraHu4ecKou
xumu. Teopust
CTpOEHUs
OpraHUYECKUX
COEOUHEHUN

[TonsaTre 06 OpraHMYECKOM BEIIECTBE M OPTaHUYECKOM
xuMuM. KpaTtkuii o4epk UCTOpUU Pa3BUTHS OPraHUYECKOMN
xuMuu. OCHOBHBIE MOJIOKEHHS TEOPUU CTpoeHUs A. M.
BbyrtnepoBa. XuMnueckoe CTpOCHUE U CBOMCTBA
oprannueckux BemiecTB. [lonarue 06 nuzomepuun. CriocoOsl
0TOOpaKeHUS CTPOSHUS MOJIEKYJIbI ((POPMYIIBI, MOJICTIH).
Knaccudukanus opraHiuecKrx BEIIeCTB B 3aBUCUMOCTH OT
CTpOeHHS yriiepoaHoi nenu. [lousTue GyHKIIMOHATBHOM
rpymmnbl. [loHsTHE O TUIIAX U MEXaHW3MaX PeaKiuii B
OpraHNYeCcKON XUMUHU.
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Tema 2.2
IIpenensHbIe
YIJI€BOJIOPO/IbI

[onsitue 06 yrneBogopoaax. OcoOOEHHOCTH CTPOEHUS
HpeeabHbIX YIIIEBOJOPOJ0B. AJIKaHbl KaK IIPEJCTaBUTENIN
npeaeabHbIX YIIIEBOA0POA0B. XUMUYECKHE CBOWCTBA
aJikaHOB. Peakuuu: ranoreHupoBaHue, HUTPOBAHMUE,
JNETUAPUPOBAHMS, TOPEHUS, KATAIUTUYECKOTO OKUCIICHUS
asikaHOB. KpekuHr ankaHoB, pa3inuyHble BUIbl KPEKHUHTa,
IPUMEHEHHE B IPOMBIIUIEHHOCTH. [Inponu3 u koHBepeus
MeTaHa, M30Mepu3anus ankaHoB. O6IacTu NpUMEHEHUs
asikaHoB. [IpoMbIlIIEHHBIE CTIOCOOBI MOJTYYEHHS AJTKaHOB:
HOJIy4YEHUE U3 IPUPOIHBIX UICTOYHUKOB, KDEKUHT
napauHOB, NOJYY€HHUE CHHTETHYECKOTO OCH3HHA,
razudukanys yris, THIApUpoBaHue ankaHoB. JlabopaTopHble
crocoObl MOJTYYEHUs aJIkaHOB: cUHTe3 Biopua, nekap-
OOKCUIIMPOBAaHUE, THIPOJIN3 KapOuaa aIfOMUHUS.
I"oMonoruueckuil psa 1 HOMEHKJIATYpa HUKIOAIKAHOB, X
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obmas popmyna. [ToaydeHue u puznyecKue CBOMCTBA
OUKI0AJKaHOB. XMMHUUYECKHE CBOMCTBA IIUKJIOAIKAHOB.
Peakumu npucoeMHEeHMsI U PaIUKaIbHOTO 3aMEISHUSI.
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Tema 2.3.
OTHIIEHOBBIE U
IAEHOBBIE
YTIICBOIOPOIBI

I'omonoruueckuit psg u obmas Gopmysia aTKeHOB.
W3omepust 3TUIICHOBBIX YIIIEBOAOPOIOB: MEKKIACCOBAs,
YTJIEPOTHOTO CKEJIeTa, MOJIOKEHUS KPAaTHOM CBSI3H.
Oco0eHHOCTH HOMEHKJIATyphl STHIIEHOBBIX YIJIEBOJOPOJIOB.
®u3nyeCcKUe CBOMCTBA aJJKEHOB. XUMHYECKHUE CBOMCTBA
aJKeHOB. Peaknuu raloreHupoBaHus,
THIPOTaJIOTeHUPOBAHUS, THIPATAIINH, THUAPUPOBAHHUS.
[IpaBuno MapkoBHukoBa u 3aiinieBa. JlabopatopHsie
crocoObI oy4eHus ankeHoB. [loHaTHe U Kaccudukaus
JIMEHOBBIX YTIIEBOJOPOIOB MO B3AUMHOMY PACIIOJIOKEHUIO
KpaTHBIX CBsi3el B MoJiekyisie. HomeHkmaTypa queHOBBIX
YTJIEBOAOPOIOB. XUMUYECKHE CBOMCTBA aJIKaINECHOB.
[Honumepuszanus aueHoB. CriocoObl MOJTyYEHUS IUEHOBBIX
yraeBo1opooB: padotsl C. B. JleGenera, neruapupoBanue
AJIKaHOB.
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Tema 2.4.
A1ieTnIeHOBEIE
YIJIEBOJOPOIbI

IN'omonoruueckwii psin u obmias Gopmysa aTKHHOB.
Homenknarypa aneTuiieHOBBIX YIIIeBOIOPOI0B. M3oMepus
MEKKJIACCOBas, YTJIEPOJTHOTO CKEJIETa, MOJIOKEHUS KPaTHON
CBSI3M. XMMHYECKHE CBOMCTBA U MPUMEHEHHUE AIKUHOB.
Peakuus Kyueposa. [IpaBuno MapkoBHHKOBa
MIPUMEHHTEIBHO K aneruieHam. lloaBmxHocTs atoma
BOJIOpOJIa (KUCIOTHBIE CBOMCTBA aTKWHOB). OKHCICHUE
ankuHoB. Peakuus 3enunckoro. [Ipumenenne
AlETUJICHOBBIX yrieBoAopoaoB. [lonuBuHuIanerar.
[Tonyuenune ankuHoB. [lonyueHue areTuaeHa NUPOIU30M
MeTaHa ¥ KapOUJIHBIM METOJIOM.
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Tema 2.5.
ApoMaThdeckue
yTJ€BOI0POIbI

benson xak npeacraButens apeHoB. Pa3Butue
IpeJCTaBIeHUu 0 cTpoeHuu 6ensosia. CoBpeMeHHbIe
IPECTaBICHUS 00 FIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTpoeHun Oenzona. ['omosiorn 6eH3051a, X HOMEHKIATYpa,
obmas dpopmyna. dusndeckue cBOICTBa apEHOB.
XuMHUYecKue CBOMCTBA apeHoB. [Ipumepsl peakiinii
ANEKTPOUIBHOTO 3aMEIIEHHS: TaJJOTeHUPOBAHUS,
ANKWJIMPOBAHMSI, HUTPOBaHUs, CylbpupoBanus. Peakiumn
TUAPUPOBAHUS U TIPUCOEINHEHUS XJI0pa K OCH30ITy.
Oco0eHHOCTH XMMHYECKUX CBOWCTB TOMOJIOTOB OEH3071a.
[IpupoaHble HCTOYHUKH aPOMATUYECKUX YTIIEBOJIO-
pPOJIOB. ApoMaTu3anusi ajJKaHOB M LIUKIOATKAHOB.
AnkunupoBaHue O6eH3o0a.
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Tema 2.6.
IIpuponusie
HUCTOYHUKHU
YIII€BOIOPOJIOB

Haxosxaenue B npupoje, cocTaB U (pu3n4ecKkrue CBOUCTBA
Hed1u. [Ipomblnennas nepepadboTka HedTH.
Pextudukanys HehTH, OCHOBHBIE (PPAKIIUU €€ PA3ICICHUS,
UX UCIosb30BaHue. Bropuunas nepepaboTka
HedTenpoaykToB. KauecTBo aBTOMOOHIBHOTO TOIUIMBA.
OxranoBoe uncio. [Ipupoanslil 1 nonyTHBIN HEPTAHOM
ra3pl. CpaBHEHHE COCTaBa IPUPOJIHOTO U MOIYTHOIO ra3os,
UX NPaKTUYECKOE UCIOJIb30BaHne. KaMeHHBbIN yros.
OcHOBHBIE HaNpaBJIEHUS UCNOJIb30BAaHUS KAMEHHOIO YIJISL.
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KoxkcoBaHue KaMEHHOIO YIiIsd, Ba)KHEUIINE IPOJLYKThI 3TOrO
nporecca. DKOJOTHYECKUE aCTIeKThl JOOBIYH, TIepepaboTKH
U UCHOJIb30BaHUs TOPIOYUX UCKOIIAEMBIX.
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Tema 2.7.
I'mapoxcuiibHbIE
COeIUHEHUS

Knaccugukarus cnupToB 10 THITY YIIIE€BOJOPOIHOTO
paauKana, Yuciay TMIPOKCHIBHBIX IPYII U THUILYy aTOMa
yIJI€po/ia, CBSI3aHHOTO C THAPOKCUIILHOM IPYIIION.
DNEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE
TUAPOKCUIIBHOM rpynnsl. BiusiHue cTpoeHus CiupToB Ha UX
¢usnveckne cBoricTBa. ['oMONIOTrHUECKUi psig IPeaeTbHBIX
OJIHOATOMHBIX CIUPTOB. MI30Mepus 1 HOMEHKIATypa
aJIKaHOJIOB, UX o0mas Gopmysna. XuMHUYECKHUE CBOMCTBA
asnKkaHoJIoB. PeakiiroHHas ciocoOHOCTh MpeAeTbHBIX
OJIHOATOMHBIX CIUPTOB. Peakiuu, noarsep:xaaronye
KHUCJIOTHBIE CBOMCTBA CIIUPTOB. Peakunu 3amenieHuns
TUAPOKCUIIBHOM rpynibl. MexXMOJeKysipHas JeruipaTaius
CIUPTOB, YCIIOBUS 00pa3oBaHus MpocThIX 3¢upoB. CriocoObl
MOJIy4€HUsI COUPTOB. [ MapOoIN3 rajioreHaakaHoB.
['unparanus ankeHoOB, yCIOBUS €€ MPOBEACHUS.
BoccranoBnienne kapOOHUITBHBIX COCTUHEHHM.
MHoroaroMHble ciupThl. M30Mepus 1 HOMEHKIaTypa
MIpe/ICTaBUTENEH BYX- U TPEXaTOMHBIX CIIUPTOB.
Oco0eHHOCTH XMMHYECKHUX CBOWCTB MHOTOATOMHBIX
CHUPTOB, UX Ka4eCTBEHHOE OOHapyxeHue. OTaenbHbIe
MIPEICTaBUTENN: STUICHIIIUKOJIb, TIULIEPUH, CIIOCOObI UX
MOJy4YeHUs], IpaKTuyeckoe npumeHenue. Genor.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHUE (heHoIa.
B3anmMHOe BiMsiHME apOMAaTHYECKOTO KOJIbLA U
TUAPOKCHIIBHON TPyMIbl. XMMHYECKUE CBOMCTBA (DeHOIa
KaK (PyHKIIMSI €T0 XUMUYECKOro cTpoeHusi. bpomupoBanue
(heHona (KayecTBEHHAs PEakiys ), HUTPOBaHUE (MTUKPHUHOBAS
KHCJIOTa, €€ CBOWCTBA U npuMeHeHue). Ob6pazoBaHue
OKpallleHHbIX KOMILIeKcoB ¢ HoHoM Fe**. TIpumenenue
¢enoua. [lomyyenne geHosa B MpOMBIIIEHHOCTH.
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Tema 2.8.
AJbaeruasl u
KETOHBI

I'oMonoruueckue pspl anbAeruioB U keToHoB. [lonstue o
KapOOHUJIBHBIX COEJUHEHUSAX. DIEKTPOHHOE CTPOEHHE
KapOOHUIIBHOM rpymbl. M3oMepust 1 HOMEHKIIaTypa
aJIbJIETU0B U KeTOHOB. du3nueckue cBoiicTBa
KapOOHUJIBHBIX COEJUHEHUH. XUMHUECKUE CBOMCTBA
QJIBJIETU/I0B M KETOHOB. Peakiuy OKUCIeHUs allbJIeTHI0B,
KaueCTBEHHbIE peaKkIK Ha alibJAErHIHYI0 Ipymnny. Peakiyu
HOJIMKOHJICHCAIIMH: 00pa3oBaHue
¢denonopopmanbaeruaHbIX cMoIL. [Ipumenenue u
noJiydeHue KapOOHMIbHBIX coeanHenuil. [Ipumenenune
QJIBJIETU/I0B ¥ KETOHOB B OBITY U MIPOMBIIIJIEHHOCTH.
Anpaeruipl ¥ KeTOHbI B IpHpo/ie (3¢UpHbIEe Macia,
¢depomonsl). [TosryueHre kapOOHUIIBHBIX COETUHEHUH
OKHUCJIEHHEM CIIUPTOB, TUApPATALUEN aJIKNHOB, OKUCICHHEM
YIJI€BOIOPOIOB.
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Tema 2.9.
KapOoHoBbIe

Ilonstue o Kap6OHOBLIX KHUCJIOTax U UuxX KJ'IaCCI/I(I)I/IKaI_II/ISI.
aﬂeKTpOHHOG U IPOCTPAHCTBCHHOC CTPOCHUC
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KHCJIOTBI U UX
IIPOU3BOJHBIC

KapOOKCHIIbHOM Tpynbl. 'oMoorndeckuii psit mpeienbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT, UX HOMEHKJIATypa U
n3oMepusi. XUMUYECKUE CBOWCTBA KApOOHOBBIX KUCIIOT.
OO0pazoBanue (QyHKIIMOHATBHBIX MPOU3BOIHBIX KAPOOHOBBIX
KucioT. Peakiuu stepudukanin. AHTUAPUIBI KAPOOHOBBIX
KHUCJIOT, UX MOJIydeHHe 1 nmpuMeHeHue. CrocoObl MoTydeHust
KapOOHOBBIX KHCIOT. O0IIKe CIOCOOBI TOTydEHUS:
OKHCJICHHE AJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB,
anpJeru1oB. BaxHeilue npeacraBuTenu kKapOOHOBBIX
KUCIIOT, X Onosornyeckas poib. CTpoeHue U
HOMEHKJIAaTypa CIOXKHBIX 3(pUpOB, MEKKIIACCOBAsi N30MEPHS
¢ KapOOHOBBIMU KUCIOTaMU. CHIOCOObI MOJTYYEHHUS CIOKHBIX
3¢upoB. JlaBcaH Kak MpeCTaBUTENb CUHTETUYECKUX
BOJIOKOH. XMMUYECKNE CBOMCTBA U IPUMEHEHHUE CI0KHBIX
3¢upoB. XKupbl Kak cjI0xKHbIE€ 3UPHI TIULEPUHA.
Kap6oHoBbIE KHCIIOTHI, BXOSIINE B COCTAB KHUPOB.
XUMHYECKUE CBOMCTBA JKUPOB: TUJIPOJIN3, OMBUICHHE,
ruipupoBanue. buongoruyeckas poJib KUPOB, UX
HCI0JIb30BaHKE B OBITY U MPOMBIIUIEHHOCTH. Comn
KapOOHOBBIX KHCIIOT. MBIjia, CYIITHOCTh MOTOIIIETO JICUCTBUSI.
OTHoIIeHne MbIIa K JKecTKoM Bojie. CHHTETHYECKIE
Mmotorne cpeacrsa — CMC (neTepreHTsl), ux
MIPEUMYIIECTBA U HEAOCTaTKH.
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Tema 2.10.
VYriaeBoasl

[Tonsarue 06 yrneBonax. Knmaccudukanus yrieroaos. MoHo-
, U~ U TIoJIcaxapuabl. buonornyeckas posb yriaieBoAoB, UX
3HauEHUE B )KM3HU YesloBeKa U oOuiecTBa. MoHOCaXapH/Ibl.
['mroko3a, cTpoeHue ee MOJIEKYIIbI U (PU3UYECKUE CBOMCTBRA.
Tayromepusa. XuMUUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMH 110
abJACTUIHOM TpyIIe («CepeOPsSHOTO 3epKaiay, OKUCICHUE
a30THOW KHUCIIOTOM, rUApupoBanue). Peakium riroko3bl Kak
MHOTOQTOMHOTO CIIUPTA: B3aUMO/ICHCTBUE TITFOKO3bI C
ruapokcuaoM meau (I1). Pazmugaabie THIEI OposkeHHS
(cnuproBoe, MoslouHOKHCIHIOE). ['MI0K03a B mpupoe.
buonoruueckas posib ¥ mpuMEHEHHE III0K03bl. OpyKTO3a
KaK “30Mep Titoko3bl. CpaBHEHHE CTPOSHUS MOJIEKYIIbI U
XUMHUYECKHUX CBOMCTB IIIOKO3bI U (hpYKTO3bl. DpyKTO3a B
npupojie ¥ ee Ouosoruyeckas posb. J(ucaxapumasl.
Crpoenue nucaxapugoB. CTpoeHHE U XUMUYECKUE CBOMCTBA
caxapo3ssl. JIakTo3a 1 MabT03a KaK H30MEPhI CaXapo3bl.
[Monmucaxapuapl. Ob1EE CTPOCHHE MOTUCAXAPHUIOB.
Crtpoenue MolekyIbl kpaxmana. Ou3nyecKkue cBOMCTBA
Kpaxmaina, ero Hax0XICHHE B MIPUPOJIe U OUoIoTHYecKas
poJib. I'mukoreH. XuMuuecKkue CBOMCTBA Kpaxmalia.
CpaBHEHME CBOICTB Kpaxmalla U LEJUTFOJI03BL.
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Tema 2.11.
AMMHEI,
AMHHOKHUCJIOTEHL,
Ocnku

Knaccudukanus u uzomepus aMuHoB. ['omonoruueckue
PSABI IPEJENbHBIX aTH(PaTHUECKUX U aPOMATUYECKUX
aMHMHOB, U30MEPUS U HOMEHKIAaTypa. XMMHUUYECKUE CBOMCTBA
amuHOB. [IpumeHenne u nonydenre aMuHoB. [loHsTue 06
AMUHOKHCIIOTaX, UX KJIacCU(HUKAIUSI U CTPOCHHUE.
JIBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB
AMHMHOKHUCIIOT U €€ NPUYMHBL. Peaknny KOHJIEHCalMH.
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[entunnas cBa3b. CHHTETHYECKHE BOJIOKHA.
Knaccugukarus Bonokon. [losrydenne aMMHOKUCIIOT, UX
npuMeHeHne u ouonoruueckas Gynkuus. benku. benku xak
MpUPOHBIE ToMMepsbl. [lepBryHast, BTOpHUYHAs, TPETUYHAS
Y YETBEPTUYHAS CTPYKTYPHI OCTIKOB. XUMHUECKHUE
CBOWCTBA OENIKOB: TOpEeHNe, AeHATypanus, THIPOIU3,
KayecTBEHHbIE (LIBETHbIE) peakuuu. buonoruueckue
(GyHKIMM OENKOB, X 3HAYCHUE.

25 | Tema 2.12. vV, T
Hyxneunosblie kucnotsl. HykiienHOBBIE KUCIOTHI Kak
A3oTcoaepkail
e IpUpoIHbIe noMMepsl. HykneoTuipl, Ux cTpoeHue,
npumepbl. AT® u AJID, ux B3auMornpeBpalieHue U pojb
reTepOLMKINYEC
e aroro npouecca B npupoae. [lonstue IHK n PHK.
Crpoenue JIHK, ee nepBuyHas U BTOpUYHAs CTPYKTYpa.
COEJIMHEHMUSI.
Pennukanusa JJHK.
Hyxkneunossie
KHCIIOThI
26 | Tema 2.13. [TonsiTHe o pepMeHTax Kak 0 GMOJOTHUYECKUX P,V
buonoruueckn | xaranuzaropax OenxoBoil nmpupoabl. Kinaccudukanus
AKTHBHBIE (depmeHTOB. 3HaueHHe pepMEeHTOB B OMOJIOTHU U
CO€IMHEHUs MIpUMEHEHHE B TPOMBIIITIeHHOCTH. [IoHsATHE O BUTAMHUHAX.

Nx xnaccudukanus u o6o3nauenue. [lonstiue o ropMmoHax
KaK OMOJIOTHUECKH aKTUBHBIX BEIIECTBAX, BBHITIOTHSIIONIIX
SHAOKPUHHYIO PETYISILNIO )KU3HEAEATEIbHOCTH
opranu3moB. Kiaccudukaius ropMOHOB: CTEPOUIBI,
MIPOU3BO/IHbIE AMUHOKHUCIIOT, MOJIUIIENITHAHBIE 1 OEJIKOBBIE
ropMoHbl. OTJeNbHbBIE TPECTABUTENN: SCTPAANOL,
TECTOCTEPOH, MHCYIHH, afpeHanuH. [lonstue o nekapcTBax
KaK XUMUOTepaneBTUYECKUX MpenapaTax. [ pynmsl
JIEKapCTB: CYIbhaMuIbl (CTPENTOINI), aHTUOMOTHKHI
(MEHUTTUIUTMH), aHTUTTUPETUKHU (ACTTUPHH), aHAJIBI€THKH
(ananpru). MexaHusm JecTBUS HEKOTOPBIX
JIEKapCTBEHHBIX MIPEMapaToB, CTPOCHUE MOJIEKYI,
IPOrHO3MPOBaHNE CBOMCTB HA OCHOBE aHAIU3a
XMUMHUYECKOTO CTpOeHUS. AHTUOMOTUKH, UX KIIacCUPUKAIUs
10 CTPOEHUIO, TUILY U CIIEKTPY ICHCTBUSI.

[Ipumeuanue: T — tectupoBanue, P — Hanmcanue pedepara, Y — yctHbiii onpoc, KP — koHTpoibHas

pabora

2.4.2. 3aHATHSA CEMHMHAPCKOI0 THIIA

Ne dopma
pa3 | HaumeHoBanue TEKYILETO
JIe | pa3zesioB U TEM Coneprxanme pasnena KOHTPOJIA
a
1 2 3 4
1 cemecmp
Paznen 1. O6mas 1 HeopraHuyecKkast XUMHs
1 Tema 1.1. CocraB BellecTBa. XUMHYECKHE DIIEMEHTEI. 3aKOH vV, T
Xumusa — MOCTOSTHCTBA COCTaBa BeLIECTB. BellecTBa MOJEKYISIPHOTO
Hayka o Y HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ABOTaJpo U €ro
BEIIIECTBAX cnenctBus. M3mepenune Benlectsa. Macca aToMOB 1
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MOJIEKyJ. ATOMHasi eiuHUIa Macchl. OTHOCUTENbHbBIE
aTOMHasi 1 MOJIEKYJsApHast Macchl. KoJimuecTBo BeliecTna.
Uucno ABoraapo. MossipHas Macca. 3akoH ABOTaJIpo U €ro
cieAcTBUsA. MOJSIpHBIN 00bEM BEIIECTB B ra3000pa3HOM
COCTOSIHUM. ATperaTHble COCTOSIHUS BelecTBa. TBeproe
(kpucTamumueckoe u aMop(HOE), KHUAKOE U Ta3000pa3HOe
arperaTHbIE COCTOSHHS BenlecTBa. CMecH BEIIECTB.
Paznnuns MCXKIAY CMECAMU U XUMHUYCCKUMHA COCANHCHUAMM.
MaccoBasi 1 00beMHas IO KOMIIOHEHTOB CMECH.

Tema 1.2. CoBpeMeHHbIE NPECTABIICHUS O CTPOCHUH aTOMa. VY, KP
Crtpoenue atoma | KopnyckynsspHO-BOJTHOBOM JTyaau3M YacTUIl MUKPOMHUPA.
CocraB aToMHOTO siipa. HyKJIOHBI: IPOTOHBI U HEUTPOHBI.
N3oTormbl 1 HYKIUBL. DIEKTPOHHASI 000JI0YKA ATOMOB.
[TonsTue 06 >MEKTPOHHON OPOUTAIN U IEKTPOHHOM
obnake. KBaHTOBBIE UMCIIa: TTIAaBHOE, OPOUTAIILHOE
(mo6ouHoe), MarHuTHOE U cnMHOBoOE. Pacnipenenenue
AJIEKTPOHOB 10 SHEPTETUUECKUM YPOBHSIM, MTOAYPOBHSIM U
opOuTaIsIM B COOTBETCTBUHU C IPUHITUTIOM HAUMEHBIIIECH
sHeprud, npuHiunoM [laynu u npaBunom ['yana.
DNeKTpOHHBIE KOHPUTYpAITUH aTOMOB XUMHUUYECKHUX
3JIEMEHTOB. BalleHTHBIE BO3MOKHOCTH aTOMOB XUMHUYCSCKHX
AJIEMEHTOB. DJIEKTPOHHAs KIacCu(UKAINS XUMUYECKUX
9JIEMEHTOB: S-, P-, d-, f-ameMenThI.
Temal.3. [Tepuoanueckas cuctema u cTpoeHue aroma. Ou3ndeckuit vV, T
[Tepuoaudeckuii | CMBIC MOPSAIKOBOTO HOMEPA SJIEMEHTOB, HOMEPOB TPYTIIIBI
3aKOH U u nepuoja. [leproanueckoe n3MEHEHHE CBOMCTB
[lepuoaudeckast | AIEMEHTOB: paJnyca aToMa; YHEPTruy HOHHU3AIINH,
cucrema ANEKTPOOTPUIIATENBHOCTH. [I[pUYMHBI H3MEHEHUS
XUMHYECKUX METAJUIMYECKUX U HEMETAJUIMICCKUX CBOMCTB AJICMEHTOB B
snemMeHToB /I, rpynmnax v nepuojiax, B TOM YKciie OOJbIIUX U
N. MenneneeBa | cBepxOombiux. 3HadeHue [leproauyeckoro 3akoHa u
[Tepuoanueckoit cucteMbl XUMHUYECKUX AnemMeHToB Jl. U.
MenpeneeBa i1 pa3BUTHS HAYKH U TIOHUMAaHUS
XUMHUYECKON KapTHHBI MUPA.
Tema 1.4, IloHsATHE O XUMHUYECKOH CBSI3HM. THIIBI XUMUYECKHX CBS3CH: v, T
Crpoenue KOBAJICHTHAsI, HOHHAs, METaJUIMYECKasi ¥ BOJIOPOTHASI.
BEIIICCTBA KoBaneHTHas XMMHU4YecKas CBs3b. JIBa MexaHH3Ma

00pa3oBaHus 3TON CBSA3U: OOMEHHBIH U JTOHOPHO-
akuenTopHelii. KoBajieHTHas MoJIsIpHas U HENOJIIPHAS
cBs3u. MonHas xumuueckas cBsi3b. Kpalinuii cinyyai
KOBAJICHTHOH MOJISIPHOM CBsI3U. MexaHu3M 00pa3oBaHus
UOHHOM CBs3U. IOHHBIE KPUCTAJUINYECKUE PELIETKU U
CBOMCTBA BEILIECTB C TAKUMHU KpUCTaUIaMu. MeTaiunueckas
XUMHYecKas cBsA3b. OCOOBIN THIT XUMHUECKOM CBS3H,
CYLIECTBYIOIIMI B MeTaJlIaxX U crulaBax. CBoicTBa
METaJUIMYECKON CBsA3U. BoopoaHas XuMU4ecKas CBA3b.
Mexanu3m oOpa3zoBaHMs Takoi cBs3u. Ee knaccuduxanms:
MEKMOJIEKYJIIpHAsl U BHYTPUMOJIEKYJISIpHAs BOJIOPOIHBIE
cBs3u. Ou3znueckue CBOMCTBA BEIIECTB C BOJIOPOJIHOMN
cBs3bt0. KommekcoobpasoBanue. [IoHsATHE 0 KOMIUIEKCHBIX
coenuHenusax. KoopaunanroHnHoe umnciio
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KOMILIEKCOOOpa3zoBarens. BHyTpeHHss U BHEUTHSS cdepa
KOMILIEKCOB. HOMEHKIIaTypa KOMILJIEKCHBIX COEIMHEHUH.
Hx 3nauenne.

Tema 1.5.
[Tonumepsl

Heoprannueckue nosnmMeps! U oprannyeckue. CTpyKTypbl
MOJIMMEPOB, UX KIacCU(UKAIMSA U CIOCOOBI MOJTyYEHHUS.

vV, T

Tema 1.6.
JucnepcHsie
CUCTEMBI

Knaccugukamnus 1ucepcHbIX CHCTEM B 3aBUCIMOCTH OT
arperaTHOTO COCTOSIHMS IUCIIEPCUOHHOM Cpebl U
JHMCTIEPCHOM (pa3bl, a TAKKe 0 pa3Mepy UX YacTHUII.
I'pyboaucriepcHbIC M TOHKOAUCIIEPCHBIC CUCTEMBI. DPPEKT
Tunnans. Koarynsius B KOJUIOUIHBIX PacTBOpax. 3HaUYEHUE
JUCIIEPCHBIX CUCTEM B KMUBOM M HEXKUBOM MPUPOJIE U
MIPAKTHUYECKON KU3HU YEJIOBEKA.

vV, T

Tema 1.7.
XUMHYECKHE
peakuuu

Knaccudukanus XuMHuecKux peakuii B OpraHM4eckon u
Heopranndecko xumuu. [ToHsITHE O XUMUYECKOW pPEAKIIHUH.
Peakuuu, naymue 6e3 n3MEHEHUsT KAUECTBEHHOTO COCTaBa
BEILIECTB U C U3MEHEHUEM COCTaBa. BeposTHOCTH
MIPOTEKAaHUsI XUMUYECKUX peakui. BHyTpeHHss sHEeprus,
sHTaNbNuA. TemnoBoil 3p(HeKkT XMMHUUECKHUX peaKlnui.
Tepmoxumnueckue ypaBHeHusa. CTaHAApTHASA SHTAIbIUSA
peaknuii u oOpa3zoBanus BemecTB. 3akoH . . 'ecca u ero
cnenctBus. OHTponus. CKOPOCTh XUMUYECKUX PEAKIIHA.
[Tonsatue o ckopoctu peakuuid. CKOpOCTb TOMO- U
reTepOreHHOMN peakiu. DHEprus akTuBauu. GakTopsl,
BIIMSIOIIME HA CKOPOCTh XUMHUYECKON pEeaKkLUN.

VY, KP

Tema 1.8.
PacTtBOpBI

[Tonsitue o pactBopax. uznko-xuMUYecKasi Ipupoaa
pacTBOpEHUS U pacTBOPOB. B3aumoaeiicteue pacTBOpUTENS
Y PaCTBOPEHHOI'O BeIleCTBA. PACTBOPUMOCTD BEILIECTB.
CriocoOsI BeIpaKeHHS KOHIIEHTPAIUU pacTBOpoB. Teopust
ANEKTPOJUTUYECKON JUccolanuu. Mexanusm
JUCCOLMALIMN BELIECTB C Pa3JIUYHBIMU TUIIAMH XUMHUUYECKHUX
cBs3ei. OCHOBHBIE MOJIOKEHHS TEOPUU AIEKTPOIUTHIECKON
qucconmanuu. CTeneHb 3JIeKTPOJUTUUECKON TUCCOMAuU
u dakTopsl ee 3aBUCUMOCTH. CHIIbHBIE U CPEeTHUE
31eKTpoauThl. Jlucconuanus Boasl. Bogopoaubiit
nokasatenb. Cpesia BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB.
I'uaponus kak oOMeHHbIH mporece. HeoOpatumpiii
TUAPOJIN3 OPraHUYECKUX U HEOPraHUUECKUX COCTUHEHUN U
€ro 3Ha4€HHUE B MPAKTUYECKOU IEeATEIbHOCTH YEJIOBEKA.
OO6paTtumslii ruaponus coyieil. CTyneH4aThli THapOIN3.
[IpakTuueckoe npuMeHeHne

VY, KP

Tema 1.9.
OKHCIUTETBHO-
BOCCTaHOBHTEIb
HBIE PEAKIUU.
DNEeKTpOXUMHUYE
CKHE MPOLECCHI

ITonsiTue 06 OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIMSX.
Oxucnurenu u BoccTaHOBUTENU. OKUCINTENBHO-
BOCCTAHOBUTEIIbHAs J1BOMCTBeHHOCTh. Knnaccudukarus
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil. XMMUYECKHE
VCTOYHUKHU TOKA. DJIEKTPOIHBIE MOTEHINANBL. Py
CTaHJAPTHBIX AIIEKTPOJAHBIX OTEHIMATIOB
(27EKTPOXUMHUECKHUI sl HAPSHKEHUH METalIoB).
l"anpBaHMUECKHUE FIEMEHTHI U IPUHLUIBI UX PaOOTHI.
CocraBieHHe raIbBAHUYECKUX MIEMEHTOB. DJIEKTPOJIN3
pacIuiaBoB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. [Iporieccsl,
IIPOUCXOISIINE HAa KaTOJIE U aHOJE. Y PaBHEHHUSI

VY, KP
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ANIEKTPOXUMHUYECKUX ITpolieccoB. [IpakTnueckoe
IIPUMEHEHHE DIIEKTPOJIN3A.

10 | Tema 1.10. Knaccugukanus Heoprannyeckux BemecTs. [IpocTeie u VY, KP
Knaccuguxanus | CIOXKHBIC BerecTBa. OKCUIBI, THAPOKCUIBL, COJIH (MX
BEIICCTB. KJIacCH(UKAIUS, XAMUYCCKUE 1 (PH3UICCKIE CBONCTBA U
Tpoctsre OCHOBHBIE CIIOCOOBI moJrydeHus ). Metamuisl. [looxxenne
METaJUIOB B MEPUOJUIYECKON CHCTEME U 0COOCHHOCTH

BCTICCTEA. cTpoeHus ux atoMoB. OomIre pu3ndeckne u XUMHIECKHIE
cBOMcTBa MeTa/uIOB. [IpombllieHHbIE U 1a00paTOPHBIE
crocoObI oydeHus MmetayuioB. Hemeramsl. [Tonoxxenue
HEMETAJIJIOB B IEPHOIMYECKON CUCTEME U OCOOEHHOCTH
CTpoeHus ux aToMoB. OO1Me PU3NUYECKre U XUMUYECKUE
CBOMCTBAa HEMETAJJIOB. [IpoMBbIlLIEeHHBIE U TA0OpaTOPHbBIE
crocoObI MOJTyYEHUs HEMETAIIJIOB.

11 | Tema 1.11. Bopopoaubie coenuHeHnss HemeTaioB. OKCHIBI U VvV, KP
OcHoBHBIE AHTUAPUJIBEI KAPOOHOBBIX KUCIOT. KHCIOTH OpraHudeckue u
KJIaCChI Heoprannueckue. Knaccubukamus opraHu4ecKux u
HEOpPraHUYeCKHd | HEOpraHu4eckux Kuciot. Obuue cBoWCcTBa KUCIIOT.

X U OcHOBaHMSI OPraHUYECKUE U HEOPTAHUIECKHE.

OpraHUYECKUX AMdoTepHbIe OpraHUYeCKUe U HEOPTraHUIECKUE

COCTMHEHU N coequHeHUs1. OCOOCHHOCTH CBOMCTB COJIEH OPraHMYECKUX U
HEOPraHMYECKUX KUCIIOT. [ 'eHeThuecKas CBs3b MEXY
KJIACCAMH OPraHMYECKUX U HEOPTaHUYECKUX COCAUHEHMIL.

12 | Tema 1.12. s-OneMmeHThl. Bogopoa. JIBoiicTBEHHOE TIOJIOKEHHE vV, T
XuMus BOJIOPO/Ia B IIEPHOANYECKOM cucTeMe. M30Tombl Bogopoaa.
3JIEMEHTOB Pousib Bogopoaa B xKMBOM U HEKUBOU nipupoe. Bona. Poib

BO/JIbI KaK Cpe000pa3yroIero BemecTBa KIeTKH. DJIeMEHTI
I, Il A-rpynn. O01mast XxapakTeprCTHKA MET0YHbIX
MetaioB. [lonydenue, puznueckne U XuMUYeCKue
CBOMCTBA LIEJIOYHBIX METAJUIOB. P-DJIEMEHTHI.
XapakTepucTuKa alllOMUHUSA, YIIEPOI1a, KPEMHUS,
raJIoreHoB, xanbkoreHoB. [lonyuenue, nx ¢puznyeckue u
XUMHYECKHe cBo¥icTBa. DaeMeHThI |V , V A-rpynmn. O0mas
XapaKTEPHUCTHKA IEMEHTOB 3TUX I'PYMI HA OCHOBAHUH MX
noyioxxenus B Ilepuoaumyeckoit cucrteme anmemenToB /. U.
MenneneeBa u ctpoeHust arToMoB. OCOOEHHOCTU CTPOECHUS
aTOMOB d-3JIEMEHTOB

13 | Tema 1.13. XUMUs U IPOU3BOJACTBO. XUMUYECKas MPOMBIIUIEHHOCTE U | Y, T, P
XUMHUS B )KU3HUA | XUMUYECKUE TEXHOJOTHH. ChIpbe ISl XUMUYECKON
oOmrecTBa IPOMBINUIEHHOCTH. BoJia B XMUMUYECKOI NPOMBIIIIIEHHOCTH.

9Hepr1/151 I XUMHUYCCKOI'O ITPpOU3BOJACTBA. HaquLIe
IMPUHIUIIBI XUMHWYECKOT'O ITPONU3BOACTBA. 38.I_HI/IT21
OKp}I)KaIOH_[eﬁ Cpeabl U OXpaHa Tpyda IIPpU XUMHYCCKOM
ITPON3BOJACTBC. OcHOBHBIE CTaau XUMHUYCCKOI'O
IMPON3BOJACTBA. XHMHS B CEJIBCKOM XO3MCTBE. X UMU3AIH
CEIILCKOT'0O XO35ICTBA U €€ HaIlTpaBJICHUL. yI[O6peHI/I$I Hn ux
KJ'IaCCI/I(I)I/IKaL[I/IH. XHUMHUYECKHE CpeacTBa 3allIUThI paCTeHHﬁ.
OTpI/ILIaTeJ'ILHLIe noCIICACTBUA IPUMCHCHUA

NECTUIUI0B U 6Op1368. ¢ HUMHU. XHUMHU3aIusI
’)KMBOTHOBO/ICTBA. XMMHUS M IIOBCEJHEBHAS KHU3Hb YEI0OBEKA.
I[OM&IJ.IHHH anteka. MoroIye 1 YUCTSIIIe CpcAcCTBa.
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CpenctBa 60ps0BI ¢ OBITOBEIMU HaceKOMBIMH. CpencTBa
JIMYHOM TMTUEHBI 1 KOCMETHUKN. XUMUS U IHIIA.
MapKupoBKH yITAaKOBOK IHUIIEBBIX U TUTUEHUYECKUX
MPOAYKTOB U YMEHUE UX YUTATh. DKOJIOTUS KIIIUIIIA.
XuMHUS 1 TeHETHKA YEIIOBEKA.

2 cemecmp

Paznmen 2. Opranndeckast XUMus

14

Tema 2.1
[Ipenmer
OPraHu4eCcKou
xumun. Teopus
CTPOEHUS
OPraHN4YeCKHX
COEIMHECHU I

[TonsiTne 06 OpraHUYECcKOM BEIIECTBE U OPTaHUYECKOM
xumun. KpaTkuii O4epK UCTOPUH Pa3BUTHS OPraHUYECKON
xuMur. OCHOBHBIE TIOJIOKEHHS TEOPUHU CTpoeHust A. M.
Bbytneposa. XuMnueckoe CTpOEHUE U CBOMCTBA
oprannueckux semiects. [lonstue 00 nuzomepun. CriocoOsl
O0TOOpaXe€HUs CTPOEHHUS MOJIEKYJIbI ((popMyIbI, MOJENN).
Krnaccugukanus opraHMuecKrx BEIIECTB B 3aBUCUMOCTH OT
CTpOoeHHs yriepoanoi uenu. [loustue GyHKIIMOHATBHOM
rpynnbl. [IoHsATHE O TUITAX U MEXaHU3MAaX PEAKIUH B
OPraHN4eCcKO XUMHUH.

15

Tema 2.2
[IpenenbHble
YIJ1€BOIOPO/IbI

[Tonsatue 06 yrimeBomopoaax. OcoOOEHHOCTH CTPOCHHS
MPEACIIbHBIX YIIIEBOJAOPOIOB. AJIKaHbI KaK MPECTaBUTEIN
MPEJETbHBIX YIIEBOI0POJA0B. XUMHUUYECKUE CBOMCTBA
aJIKaHOB. Peaknuu: rajoreHnpoBaHue, HUITPOBAHHE,
JETUPUPOBAHUS, TOPEHUS, KATATUTHICCKOTO OKUCIICHUS
ankaHoB. KpekuHr ankaHoB, pa3inyHble BUAbI KPEKUHTA,
MIpUMEHEHHE B MPOMBIIIIeHHOCTH. [Iuponus u koHBepcus
MeTaHa, M30Mepu3anus ankaHoB. O0IacTi MpuMEeHeHUs
ankaHoB. [IpoMbllieHHbIE CIOCOOBI MOTYYEHHUs aJIKAaHOB:
MOJIy4€HUE U3 MPUPOJIHBIX UCTOYHUKOB, KPEKHHT
napaduHOB, MOJTYYCHHUE CHHTETUIECKOTO OCH3MHA,
razuukanus yris, TuIpupoBaHue aikaHoB. JlabopaTopHbie
crocoObl OJy4YeHHsI aJIkaHOB: cuHTe3 Bropua, nekap-
OOKCUIIMPOBAaHUE, TUAPOIIN3 KapOuaa aTtOMUHUS.
I'omonoruueckuit psii 1 HOMEHKIIATypa HUKJIOAIKAHOB, UX
ob6mas gopmyna. [Tonydyenne u puznueckre CBOMCTBA
UKJIOANIKaHOB. XMMHUYECKUE CBOMCTBA LIUKIIOATKAHOB.
Peakuuu npucoeqHeHus U pauKaIbHOTO 3aMelleHUsI.

VY, KP
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Tema 2.3.
OTHIICHOBEIE U
JINEHOBBIE
YTIEBOI0POIbI

I'omonoruueckuii psa u obmas Gopmysia aaKeHOB.
W30Mepust 3TUIICHOBBIX YITIEBOJOPOIOB: MEXKIACCOBA,
YIJIIEPOAHOIO CKEJIETA, NIOJIOKEHUSI KPAaTHOMU CBSI3H.
Oco0GeHHOCTH HOMEHKIATYPbl 3TUJICHOBBIX YTJI€BOJOPOIOB.
duznyecKkue CBOMCTBA aIKEHOB. XUMUYECKUE CBONCTBA
aJIKEHOB. Peaknuy raJloreHupoBaHus,
TUAPOrajoreHUpOBaHus, F’UApaTaly, THIPUPOBAHUS.
IIpaBuno MapkoBHHKOBa U 3aiinieBa. JlabopatopHbie
criocoObl oydeHus ankeHoB. [lonaTue u knaccudukanus
JUEHOBBIX YIJIEBOJOPOAOB 10 B3aUMHOMY PacCIOJI0KEHUIO
KpaTHBIX CBsI3el B MoJiekyne. HoMeHkiaTypa 1neHoBBIX
YIJI€BOIOPOJ0B. XMMUYECKHE CBONCTBA AJIKaJUEHOB.
[Momumepu3zanus 1ueHoB. CrocoObl MOTYYEeHHUS TUEHOBBIX
yrieBoaopooB: pabotsl C. B. JlebeneBa, nerunpupoBanue
AJIKaHOB.

30
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Tema 2.4.
ALETHIIEHOBBIE
YTII€BOIOPO/IBI

I'omonoruueckuii psa u odmas Gopmysa aJKuHOB.
Homenknarypa aneTuiIeHOBBIX YIIIEBOIOPOIOB. M3oMepus
MEXKJIaCCOBAsl, YIJIEPOIHOIO CKEJIETa, MOJI0KEHUS KPAaTHON
CBSA3U. XMMHUYECKHUE CBOMCTBA U IIPUMEHEHUE AJIKMHOB.
Peaxnus Kyueposa. [IpaBuno MapkoBHHKOBa
IPUMEHUTEIBHO K aneTwieHaM. [loaBuxHOCTh aTOMa
BOJIOpO/Jia (KMCIOTHBIE CBOMCTBA alKUHOB). OKuCIeHNE
ankuHoB. Peakuus 3enunckoro. Ilpumenenue
alleTUJIEHOBBIX YrieBoA0po10B. [lonuBuHMIaneTar.
[Tonyuenune ankuHoB. [lonyyeHue anieTuaeHa nupoIu30M
MeTaHa ¥ KapOUJHBIM METOJIOM.

VY, KP
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Tema 2.5.
ApomaTtuyeckue
YTIEBOAOPOIBI

Benson xak npejcraBuTeb apeHoB. Pa3BuTue
MpeACTaBICHUH 0 cTpoeHNH OeH301a. COBpeMEHHbIE
MIPEJICTaBJICHHS 00 JICKTPOHHOM U MTPOCTPAHCTBEHHOM
cTpoennu OeH3ona. 'omosioru 0eH3071a, ©X HOMEHKIIATYpa,
obmas Gopmyna. OU3MUECKUE CBONCTBA apEHOB.
XHUMHYECKUE CBOMCTBA apeHOB. [Ipumeps! peakuit
MEKTPOPUITBHOTO 3aMEIIECHUS: TaJIOTeHUPOBAHUS,
QIKWJINPOBAHMSI, HUTPOBAHUS, CYJIb(pupoBanHus. Peakiuu
TUIPUPOBAHUS U MIPUCOCTUHEHUS XJI0pa K OCH30.Ty.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB TOMOJIOTOB O€H301a.
[TpupoHbIe HCTOYHUKU apOMATHYECKUX YTIICBOJIO-
po10B. ApomaTH3aliys aJTKaHOB U [IMKJIOAIKAHOB.
AnxunupoBaHue OeH3071a.

19

Tema 2.6.
[Ipupoaueie
HMCTOYHUKHU
yIJI€BOI0POJIOB

Haxosxnenue B mpupoe, coctaB u (U3HUECKHE CBOMCTBA
Hedtu. [IpomeiienHas nepepadboTka HEPTH.
Pextuduxanus nedtr, o0CHOBHBIC (PpaKIUU €€ pa3aeIeHus,
WX HCIoNb30BaHue. BropuuHas nepepaboTka
HedrenpoaykToB. KauecTBO aBTOMOOUIILHOTO TOTLIMBA.
OxkrtanoBoe uucio. [Ipupoaeiil u momyTHeINA HeTIHON
ra3pl. CpaBHEHHE COCTaBa IPUPOTHOTO U MOIYTHOTO ra3os,
UX MIPAKTUYECKOEe UCIONb30BaHue. KaMeHHbIH yroJb.
OcHoBHbIE HaMpaBJIEeHUS UCIOIb30BAHUSI KAMEHHOTO YIJISL.
KokcoBanue kaMeHHOTO YTrJisi, BOKHEHIINE MPOJAYKThI 3TOTO
nporecca. JKOJIOTUYECKUE acTeKThl JOObIYH, epepadoTKu
Y MICTIOJIb30BAHUS TOPIOUMX UCKOMIAEMBIX.

20

Tema 2.7.
I'uapokcuiibHbIC
COEIUHEHUS

Krnaccudukarus CiupToB 10 TUITY YIJIEBOI0POTHOTO
pazMKaia, 9Yucily THAPOKCHIBHBIX TPYII U THITY aTOMa
YIJIepOo/ia, CBSA3aHHOTO C TUAPOKCHIIBHOM IPYIIION.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
THIPOKCHIIBHOW TPYIIEL. BiusHue cTpoeHus cCiupToB Ha UX
¢usnueckue cpoiicTBa. ['oMosornueckuit psj npeaenbHbIX
OJIHOATOMHBIX CIIUPTOB. M30Mepust 1 HOMEHKJIaTypa
aJIKaHOJIOB, UX oOmIast popMysna. XuMHUUECKUE CBOICTBA
aJIKaHOJIOB. PeaklimoHHas CIOCOOHOCTD MpPeeTbHBIX
OJIHOATOMHBIX CIIUPTOB. Peakunu, moareepxkaatomie
KUCJIOTHBIE CBOMCTBA CIUPTOB. Peakiyu 3aMerieHus
THJIPOKCUIIBHOM Ipymiibl. MeXMOEKyIsipHast IeT v paTarys
CIIMPTOB, YCIOBUS 00pa3oBaHMs MPOCTHIX APUpoB. CriocoObl
MOJIy4eHHUsI CHUPTOB. [ MIpOTN3 TajgoreHankaHoB.
['uapaTanys anKkeHoB, YCIOBHsI €€ IPOBEICHHUS.

VY, KP
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BoccranoBnenue kapOOHMIBHBIX COSTUHEHUH.
MHoroaromMHsble ciupThl. Mi30Mepus 1 HOMEHKIIaTypa
MIPEICTaBUTENEN JBYX- U TPEXaTOMHBIX CIIUPTOB.
OCOo0GeHHOCTH XUMUYECKUX CBOMCTB MHOTOATOMHBIX
CIUPTOB, UX Ka4eCTBEHHOE OOHapyxeHue. OTaenbHbIe
IPEICTaBUTENIN: STUICHIJIMKOb, [IMLEPHUH, CIOCOObI NX
HOJIyYEHU S, IPaKTUYeCKoe npuMeHeHune. OeHot.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE (heHOoJIa.
B3aumHoe BiusiHUE apOMaTUYECKOTO KOJIbLia U
THJIPOKCHIIBHOM TPyIITbl. XMUMHYECKHE CBOMCTBA (eHOIIa
KaK (PyHKIIMSI €r0 XUMUYECKOIro cTpoeHusi. bpomupoBanue
(eHosa (KauecTBEHHAs PeaKIysl), HUTpOBaHUE (MUKPUHOBAs
KHCJIOTa, €€ CBOMCTBA U mpuMeHeHue). OOpazoBaHue
OKpaIIEHHBIX KOMIIIeKcoB ¢ noHoM Fe®'. TIpumenenue
tdenona. [lomyuenue heHoma B MPOMBITIUIEHHOCTH.
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Tema 2.8.
AJpaeruasl U
KETOHLI

['omonoruueckue psiipl anbAeTUA0B U KeTOHOB. [loHsTHE O
KapOOHMIIBHBIX COCTMHCHUSIX. DIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM rpymnbl. M3oMepus 1 HOMEHKIaTypa
AIBJETU0B U KETOHOB. PU3HYECKHUE CBOMCTBA
KapOOHUJIbHBIX COEAMHEHUN. XUMHYECKHUe CBOMCTBA
aJbJIErUI0B U KETOHOB. Peakiiuu OKUCIIEHUS aJIbJIeTU/I0B,
KaueCTBEHHBIC PEaKIIMK Ha aJIbJISTHAHYIO TpyIimy. Peakium
MOJIMKOHJICHCALIUN: 00pa3oBaHue
(dhenonodopmanpaeruaHbIX cMo. [IpumeHenne u
MoJTydeHue KapOOHMIIBHBIX coequHeHui. [Ipumenenne
aJbJIETUI0B U KETOHOB B OBITY U IPOMBIIIIIEHHOCTH.
AJbaerusibl M KeTOHBI B ipupoie (3hupHbIE Maca,
(dhepomonsnl). [Tomyuenne kapOOHUIBLHBIX COCAMHEHHUI
OKHCJICHHEM CIUPTOB, THpaTalueil amkuHOB, OKHCICHHUEM
yTJI€BOIOPOIOB.

V, KP
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Tema 2.9.
KapGoHnoBsie
KHCJIOTBI U HX
MIPOU3BO/IHBIC

[TonsTHE O KAPOOHOBBIX KHCIOTAX M MX KiacCu(UKarysl.
DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE
KapOOKCHUILHOM I'PYIIIBI. ['OMOJIOrHYeCK A Psijl MPEeIeIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT, UX HOMEHKJIATypa U
u3oMepHst. XUMHUIECKHE CBOWCTBA KAPOOHOBBIX KHCIIOT.
O6pazoBanue GHyHKIIMOHATBHBIX MPOU3BOAHBIX KAPOOHOBBIX
KHCI0T. Peakuuu strepudukanun. AHTHAPUIBI KApOOHOBBIX
KUCJIOT, UX MOoJIydeHue u npumMeHeHue. CrnocoObl MoyueHus
KapOOHOBBIX KUCIOT. OOIIHE CIOCOOBI MOTyYEHUS:
OKHCJICHHE aJIKaHOB, aJIKCHOB, IIEPBUYHBIX CIIUPTOB,
aJbJICrMI0B. BaxkHeHIne npeacTaBuTeIn KapOOHOBBIX
KUCJIOT, UX Ononorudeckas posib. CTpoeHue u
HOMEHKJIaTypa CIIOKHBIX A(UPOB, MEKKIACCOBAS U30MEPUS
¢ KapOOHOBBIMU KUCTOTaMU. CIOCOOBI OTYYEHUS CIOKHBIX
a¢upoB. JlaBcaH Kak MpeCTaBUTENb CHHTETHUECKUX
BOJIOKOH. XUMHUYECKHE CBOMCTBA U IPUMEHEHUE CIIOKHBIX
a¢upoB. Kupsl Kak cJI0KHbIe 3UPHI TTUIEPUHA.
KapOoHOBBIE KUCIIOTHI, BXOSIINE B COCTAB KHUPOB.
XVMUYECKUE CBOMCTBA KUPOB: THIIPOIHN3, OMBLICHUE,
rUApUpoBaHue. buonornyeckas poyb KUPOB, UX
WCII0JIb30BaHKE B OBITY U MPOMBIIUIEHHOCTH. Comn

VY, KP
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KapOOHOBBIX KUCIIOT. MbLIa, CYIITHOCTh MOIOIIETO JCHCTBUSI.
OTtHoleHue Mblia K )KecTkoi Boje. CHHTETUYECKUE
Motomue cpeacrsa — CMC (neTepreHTsl), Ux
IIPEUMYILECTBA U HEJNOCTATKHU.

23

Tema 2.10.
Yrnesoasl

[Tonstre 06 yrineBoaax. Kimaccudukanus yrieBonoB. MoHo-
, IU- U TIoJIncaxapuabl. buosornyeckas posb yriaieBoaoB, UX
3HAUEHUE B )KU3HU YeJIOBeKa U oOuiecTBa. MoHOCaxapu/ibl.
['mroko3a, crpoeHue ee MOJIEKybl U (U3NYECKUE CBOWCTBA.
Tayromepus. XMMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIMH 110
aBJACTUIHOM TpyIIe («CepeOpsHOTO 3epKaiay, OKUCICHUE
A30THOM KHUCIOTOU, THAPUPOBaAHKE). Peakiinu riroko3bl KaKk
MHOTOATOMHOTO CIIMPTA: B3aUMO/IEHCTBUE TIIFOKO3bI C
ruapokcuaoM meau (11). Paznuunbie Tunsl 6poxeHus
(ctupTOBOE, MOJIOYHOKHCIIOE). [ TI0K03a B IpUpOIE.
buonorudeckas posib ¥ NpUMEHEHHE IIII0K03bl. PpyKTO3a
KaK U30Mep TIt0K03bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbI U
XUMUYECKUX CBOMCTB TIIFOKO3bI U (PpyKTO3bl. DpyKTO32a B
MpHUpoJie U ee Ouosioruyeckas posib. Jlucaxapusl.
Crpoenue aucaxapuaoB. CTpoeHHE U XUMUYECKHE CBOMCTBA
caxapo3ssl. JIakTo3a 1 MabT03a KaK M30Mephl CaXxapo3bl.
[Tonmucaxapuasl. OO0IIEE CTpOEHKE TTOJIMCAXAPHIOB.
Crpoenue Mosekynbl kpaxmana. @u3ndyeckue CBOMCTBa
Kpaxmaja, ero HaXoKJeHHe B IPUPOJe U OHoIorHuecKas
poab. ['mukoreH. XuMHuecKkre CBOMCTBA Kpaxmania.
CpaBHEHME CBOMCTB Kpaxmasa U LEJITI0JIO3bI.
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Tema 2.11.
AMWHEI,
AMHHOKHUCJIOTEHI,
Oenxu

Knaccudukanus u uzomepusi aMuHOB. [ 'oMoJIOrH4YecKre
PAIBI IpeeNbHBIX aTupaTHUYeCKUX U apOMaTHUECKUX
aMHHOB, U30MEPHS U HOMEHKJIaTypa. XMMUYECKUE CBOMCTBA
amMuHOB. [Ipumenenue u nosydenne aMmuHoB. [lonsaTue 06
aMUHOKHCIIOTaX, UX KJIacCU(PUKAIUSI U CTPOCHHUE.
JIBOMCTBEHHOCTh KUCJIIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ IPUYMHBL. Peakiiuu KoHIeHCaI|H.
[lentuanas cBsi3b. CHHTETUYECKUE BOJIOKHA.
Knaccudukanus Bonokon. [logyyeHnne aMuHOKUCIOT, UX
npuMeHeHue u ouonoruyeckas ¢pyukuus. benku. benku kak
npuUpoIHbIe ouMepsl. [lepBuunas, BTOpU4Has, TpETUYHAS
U YeTBEPTUYHAS CTPYKTYPHI OENKOB. XUMUYECKUE
CBOICTBa O€JIKOB: TOpeHUe, IeHATypalusl, THAPOIIU3,
KayecTBEHHbIE (IIBETHBIE) peakiuu. buonoruueckue
(dbyHKIMHM OENIKOB, NX 3HAYCHHE.
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Tema 2.12.
AzoTcoaepixail
ne
TETEPOLMKINYEC
KHE
COEIMHEHMUS.
Hyknennossie
KHCIIOTHI

Hyxneunnosble kucnotel. HykiIlenHOBBIE KMUCIIOTHI KaK
IPUPOAHBIEC NOaUMepsl. HykiieoTu !, X CTpoeHue,
npumepsl. AT® n AIID, ux B3auMOIpeBpallEHUE U POJIb
storo npouecca B npupoae. [lonsitue IHK nu PHK.
Crpoenne J1HK, ee nepBuuHas 1 BTOpUYHAS CTPYKTYpa.
Permukanus JIHK.

26

Tema 2.13.
buosgornuecku

[Tonsitue o pepMeHTax Kak 0 OUOJIOTHUECKUX
Katanuzaropax 6enkoBoi mpupoabl. Knaccudukarus
(epMeHTOB. 3HaueHue PepMEeHTOB B OMOJIOTHU U

Y, T,P
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AKTHUBHBIC
COCAMHCHUA

IIPUMEHEHHE B IPOMBIIITIEHHOCTH. [IoHATHE O BUTAMUHAX.
Wx xknaccudukanus u o6o3nauenue. [lonarue o ropmonax
KaK OMOJIOTMUYECKH aKTUBHBIX BEIECTBAX, BHIMOIHSAIOIINX
SHJAOKPUHHYIO PETYISLNIO )KU3HEAEATEIbHOCTH
opranu3mMoB. Knaccugukaius ropMOHOB: CTEPOHIBL,
IPOM3BOIHBIC AaMHUHOKHUCIIOT, TIOJHIICTITHIHBIC U OSIIKOBBIC
ropMoHbl. OTJe/IbHbIE IPECTABUTENN: 3CTPANOIL,
TECTOCTEPOH, UHCYIIMH, aapeHanuH. [lonstue o nexapcTax
KaK XMMHOTEpaneBTUUECKUX npenaparax. ['pynmnsl
JICKapCTB: CYJIb(paMuIbl (CTPENTOIHT), AHTHOUOTHKI
(MeHULWUIMH), aHTUTTUPETUKH (aCIIUPHH), aHAIBIE€TUKU
(ananpruH). MexaHusm JeMcTBUS HEKOTOPBIX
JIEKapCTBEHHBIX MIPENapaToB, CTPOCHUE MOJIEKYI,
MIPOrHO3UPOBAHUE CBOWCTB HA OCHOBE aHAIN3a
XMMHUYECKOTO CTpOeHUS. AHTUOMOTUKH, UX KIIaCCU(PUKALUS
110 CTPOCHHUIO, TUITY U CHEKTPY JEHCTBUS.

[Ipumeuanue: T — TectupoBanue, P — nanucanue pedepara, ¥ — yctHblid onpoc, KP — xoHTponpHas
paborta

2.4.3. IlpakTnyeckue 3aHATUSA

HanmenoBanue . Popma
No pasjiena ConeprkaHue TpakTHYECKUX 3aHATUM TEKYILETO
KOHTPOJIS
1 2 3 4
1 cemecmp
Paznen 1. O6mast 1 HeOpraHudecKasi XUMHsI
Ilpakmuueckue 3anamus
Tema 1.1. Xumus |M3rotoBiaeHrne Moieneld MOJIEKY HEKOTOPbIX OPraHUYECKUX
1 — Hayka o Y HEOpraHM4yeckux BeniecTs. O4nCcTKa BEIIECTB I1P
BelIECTBaX  |(GWIBTPOBAHUEM M JUCTHILIAIMEH. OUnCTKa BEIIECTB
NepeKpPUCTAIIA3ALUEH.
Jlabopamopmwiii onvim
2 Tema 1.2. Habntoenue cnekTpoB UCITYCKAHUS U MTOTJIOLICHHUS P
Crpoenue aTomMa |COEIUHEHNN XUMUYECKUX 3JIEMEHTOB C TOMOILBIO
CIEKTPOCKOIIA.
Tema 1.3. Jlabopamopmwiii onvim
[lepuoanueckuit (CpaBHEHUE CBOMCTB MPOCTHIX BEIIECTB, OKCUAOB U
3aKOH U rupokcuioB anemMenToB 11 nepuona.
3 [Tepuonnueckas TP
cucremMa
XUMHUYECKUX
anemeHTOB J[. 1.
MenneneeBa
Tema 1.4. Jlabopamophvie onvimoi
4 Crpoenne B3aumMopelicTBe MHOTOATOMHBIX CIIUPTOB C (DETMHIOBOM JIP
BeIlleCTBA KUJKOCThI0. KauecTBeHHble peakuyuyu Ha noHsl Fe?* u Fe?”,
Tema 1.5. JlabopamopHule onvimol
5 O3zHakomIieHHEe ¢ 00pa3liaMu TIaCTMACC, BOJIOKOH, JIP
ITomumepsl

Kay4yyKOB, MUHEPAJIOB M TOPHBIX
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nopox. IIpoBepka miacTMacc Ha 3IEKTPUYECKYIO
IIPOBOJJMMOCTD, TOPIOUECTh, OTHOILLIEHUE K pacTBOpaM
KHCIIOT, Lesiouel 1 okucauteneil. CpaBHEHHE CBOMCTB
TEPMOPEAKTUBHBIX U TEPMOILIACTUYHBIX IJIACTMACC.
[Tonydyenue HUTEN U3 KAIPOHOBOM WJIM JIABCAHOBOW CMOJIBIL.
OO6HapyxeHue XJ10pa B HOJUBUHIIXJIOPHIE.

JlabopamopHvle onvimoi

Tema 1.6. [Tonyuenue cycriensuu cepsbl U kKanudoau. [lonydenne
6 JucnepcHbie  [IMYIbCUU PACTUTEIBHOTO Macia u Oen3oia. [lomyuenue JIP
CHUCTEMBI 30J1 kpaxmana. [lomyuenue 3051 cepbl U3 THOCYIIb(aTa
HaTpHsl.
Jlabopamophvie onvimol
Tema 1.7. [Tosydenune KuCIopoIa pas3yioKEHUEM IEPOKCHIA BOJIOPOAA
7 XuMuyeckue (M (WJIM) epMaHraHaTa kanus. Peakunu, uayiume ¢ JIP
peakuuun 00pazoBaHUEM 0CaJIKa, ra3a UK BOABI I OPTAaHUUECKUX U
HEOPraHMYECKUX KHUCIIOT.
Jlabopamopmuwiii onvim
Tema 1.8, XapakTep AUCCOIHMAITUN PA3THYHBIX THIPOKCHIOB.
8 PacTBOpbI Ilpaxmuueckoe 3ansimue JIP, ITP
[IpuroroBrieHrne pacTBOPOB Pa3IUYHBIX BUIOB
KOHIICHTPAIIUH.
Tema 1.9. Jlabopamophvie onvimol
OxkucnurensHO- |B3anMoielicTBHE METAIJIOB C HEMETAJJIAMH, a TAKKE C
g |BOCCTAHOBHTEIIbH PACTBOPAMH COJIEH M pacTBOpamMu KUCIOT. Bzaumoneiicteue P
bI€ PEAKI[MU. |CEPHOM M a30THOM KUCJIOT C MeAbt0. OKUCIUTEIbHBIE
DIEKTPOXUMHUYEC |CBOMCTBA IEPMAHTAHATA KAJIUSI B PA3JIMYHBIX CPENAX.
KHE MPOLECCHI
Jlabopamophvie onvimol
O3zHakomJieHHEe ¢ 00pa3liaMu IpeCcTaBUTeNel KIaccoB
HeopraHnyeckux BemiecTB. O3HakOMIIEHHE ¢ 00pa3aMu
IIPEJICTaBUTENEH KIACCOB OPraHMYECKUX BEILIECTB.
Tema 1.10. O3nakomiieHue ¢ koJuiekuen pya. [loydenue kuciaopoa u
Knaccudukanus |ero coiictBa. [lomydeHue Boaopoaa u €ro CBOMCTBA.
10 BEIIIECTB. [Tosnydyenue nacTUYECKO cepbl, XAMUYECKHUE CBOMCTBA JIP
[IpocTsie cepsl. B3anMopeiicTBue MeTasuioB ¢ pacCTBOPaMH KUCIOT U
BEILIECTBA. coneit. CBoiicTBa yrisi: aacopOIMOHHbIE,
BOCCTaHOBUTENbHBIE. B3auMoielicTBHE IMHKA WIH
AJIOMUHHUS C paCTBOpPaMU KUCIOT U wenoyed. OkpalBaHue
IJIaMEHU KaTHOHAMU LIEJIOYHBIX U MIEJIOYHO3EMEIbHBIX
METaJUIOB.
Jlabopamophvie onvimol
[Tonyyenue u cBolicTBa yriaekucioro raza. CBoiicTsa
Tema 1.11. COJISHOM, cvepHofI (pa3z6aBiieHHON) U YKCYCHOM KHCIIOT.
OCHOBHEIG B3aumonelicTBue rujpokcua HATpUs ¢ CONSIMU (CyIbhaToM
meau (II) u xnopuaom ammonus). Paznoxenune ruipokcuaa
11 HTacent menu. [lonyuenne u am@oTepHblie CBOWCTBA TUAPOKCUAA JIP, ITP
HEOPraHMYeCKUX .
anmtoMuHus. [looyueHue xecTKor BOJbI U U3YyUCHHE €€
Y OPraHUYECKUX . . o
. |CBOMCTB. YCTpaHeHHE BPEMEHHOU U MOCTOSTHHOM KECTKOCTH.
COEIMHEHU M

Ilpaxmuueckue 3ansamus
[Tosyduenune xJI0pOBOIOPOIA U COJSTHOM KUCIOTBI, UX
cpoiicTa. [lonydyeHne aMMuaka, €ro CBOMCTBA.
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Jlabopamophule onvimoi
N3yuenue CBOMCTB MPOCTBIX BELIECTB U COCAUHEHUM S-
3JIEMEHTOB. M3ydyeHne CBOMCTB IPOCTHIX BEIIECTB U

Tema 1.12. COCIMHEHUH P-2JIEMEHTOB. M3yueHne cBOMCTB MPOCTBIX
12 XumMus BELECTB U COCIUHEHUN d-21IeMEHTOB. JIP, ITP
2NeMeHTOB  |[Ipakmuyeckue 3ansamus
[Tony4yeHue TUAPOKCUIOB ATFOMUHUS U IIMHKA;
HCCIIEIOBAHUE UX CBOMCTB. [loydyenue u uccie1oBanue
CBOWCTB OKCHJIOB CEpBI, yriiepoJia, pocdopa.
Tema 1.13. IIpakmuueckue 3anamus } }
13 | Xoust B skusim O3HaKoMJIEHHE C KOJUIEKIIMENH y1oOpeHuil u MECTHLUIOB. P
oGmecTsa O3HakoMieHue ¢ 00pa3iaMu CpeCTB OBITOBON XUMHUH U
JIEKapCTBEHHBIX MPEMapaToB.
2 cemecmp
Paznen 2. Opranndeckast XUMUs
Tema 2.1 Jlabopamopmuwiii onvim
[Ipenmer H3roTtoBnenue Mojienei MOJIeKyl —IpeICTaBUTENIeH
OPraHUYEeCKON |pa3IUYHBIX KIACCOB OPraHUYECKUX COCTUHEHU.
14 | xumun. Teopus |[Ipaxmuueckue 3anamusi. JIP, ITP
CTpOEHUs OO6napyxeHue yriepojia 1 BoJI0poia B OpraHM4eckoM
oprannyeckux |coeauHeHUU. OOHapyKeHHEe rajoreHoB (mpooda
coenuHeHuil  |belnpiiTeiina).
Jlabopamophvie onvimol
H3roTtoBienue Mojieael MOJIEKYN alKaHOB U
rajioreHajakaHoB. M3rotosnenue mapauHIpOBaHHON
Oymaru, UCIIBITAHNE €€ CBOMCTB: OTHOUIEHHSI K BOJIE U
xupam. OOHapyKeHue BOJIbl, CaXkH, YTIEKUCIIOTO ra3a B
MPOJyKTax ropeHusi cBeun. O3HAKOMJIEHHUE CO CBOMCTBAMM
Tema 2.2 TBEPAbIX MapaUHOB: IJIABJICHUEM, PACTBOPUMOCTHIO
15 [IpenenvHble (B BOJE M OPraHUYECKUX PACTBOPUTEIAX, XUMUUYECKOMN JIP, TTP
YIJIEBOJAOPOIbl [MHEPTHOCTHIO (OTCYTCTBHUEM B3aUMOACUCTBUS C OPOMHOM
BOJIOM, pacTBOpaMu MepMaHTraHarTa Kajus, THAPOKCUAA
HATPUS U CEPHOM KUCIIOTHI).
IIpakxmuueckoe 3anamue
[TonyueHnue MeTaHa U U3y4EHHUE €r0 CBOMCTB: rOpeHUs,
OTHOIIEHUS K OPOMHOI1 BOJIE ¥ pacTBOPY IIEpMaHraHara
KaJusl.
Jlabopamophvie onvimol
OO6HapyxeHue HempeAeTbHbIX COSTUHEHHUI B KEPOCHHE,
ckunuaape. O3HakoMJIeHHE ¢ 00pa3aMu MOJIUATUIICHA U
noymnponuieHa. Pacno3snaBanue o06pa3ioB alkaHOB U
Tema 2.3.
AJIIKEHOB.
16 ITHIICHOBBIE Ilpaxmuuecxue 3anamus JIP, ITP
erilgBeg;(]j;i)enm HOJ‘IY‘IGHI/I? 3TUJIEHA z[emnpaTauHeﬁvaTHnmioro crupTa.
BsaumoneiicTBue 3TuneHa ¢ OpoMHON BOAOH, paCTBOPOM
nepMaHranata kanus. CpaBHEHHE MJIaMEHH STUJIEHA C
TUTAMEHEM TpeIebHBIX YTIEBOAOPOIOB (METaHa, MPOIaH-
OyTaHOBOI1 cMecH).
Tema 2.4. JIaGopaTopHBIii ONBIT
17 | AueruneHoBsie |M3rotoBieHHe MOAENEH MOJEKY aIKHHOB, UX H30MEPOB. JIP
YTJI€BOJIOPO/IbI
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18

Tema 2.5.
Apomaruyeckue
YTJIEBOJAOPO b

Hanucanue pedepara.

19

Tema 2.6.
[Ipuponusie
HMCTOYHUKH

YII€BOAOPOJOB

Jlabopamopnvie onvimoi

OnpeﬂeneHI/Ie HaJIN4ud HCIIPCACIbHBIX YIIJICBOJOPOJA0B B
OCH3UHE U KepOCUHE. PacTBOpUMOCTh pa3iuuHbIX
HeTenpoayKkToB (OCH3MHA, KEPOCHHA, TU3EIHHOTO TOTIJINBA,
BaselinHa, nmapaduHa) Ipyr B Ipyre.

JIP

20

Tema 2.7.
I'mapoxkcuiibHbIE
COeIUHEHUS

JlabopamopHvle onvimoi

Pextudukamnus cmecu s3raHod—sBoga. OOHapyXeHue BObI B
a3e0TPOMHON CMECH BOJIbI U ATHJIOBOTO CIIUPTA.
Ipakxmuueckue 3anamus

N3yuenue pactBopuMocTy ciupToB B Boje. OKucIeHne
CHUPTOB PA3IUYHOTO CTPOEHUS XPOMOBOM CMECHIO.
[Tonyyenue auatunosoro >¢upa. [lomyuenue riaumepara
MEIH.

JIP, ITP

21

Tema 2.8.
AJpaeruasl u
KETOHLI

Jlabopamophvie onvimwl

OkucIleHHe 3TaHoJ1a B ATAHAJIb PACKAJIEHHOM MEJTHOMN
npoBoJiokoi. [Tosryaenne GpeHonodopmansaeruIHoro
nonumepa. Pacmo3HaBanue pacTBopa ameroHa u popmalivHa.
Ilpakmuueckue 3anamus

N3ydeHune BOCCTAaHOBUTEIBHBIX CBOMCTB aJbJIETUIOB:
peaKIus «cepeOpPSTHOTO 3epKajiay, BOCCTAHOBICHUE
ruapokcuaa meau (I1). Bzaumopeiicteue dhopmanbaeruaa ¢
TUAPOCYIb(GUTOM HATPHS.

JIP, ITP

22

Tema 2.9.
KapGoHnoBsie
KHCJIOTBI U HX
MIPOU3BO/IHBIC

Jlabopamophvie onvimwl

B3anmopelictBue pacTBOpa yKCYCHOM KUCJIOTBI C MAaTHHUEM,
OKCHJIOM ITMHKA, TuApokcuoM xenesa (III), pactBopom
KapOoHaTa Kanus U creapara kaius. O3HaKOMJIEHUE C
o0pasnamu CJI0XKHBIX A3UpoB. OTHOIICHHUE CII0KHBIX
3(UpOB K BOJIC U OPraHUICCKUM BellecTBaM. BriBeieHne
YKUPHOTO TISITHA C TIOMOIIBIO CIIOKHOTO 3upa.
PacTBOpMMOCTB KMPOB B BOJIE U OPTraHUYECKUX
pactBopuTtensx. CpaBHEHHE MOIOIIUX CBONCTB
xo3siictBenHoro Meuia 1 CMC B )KecTKOU BOJE.
Ilpakmuueckue 3ansamus

PacTBopuMOCTb pa3IuyHBIX KAPOOHOBBIX KUCIIOT B BOJIE.
B3aumonencTBue yKCyCHOM KUCIIOTBI C METAJUIAMM.
[Tomyuenue n30aMuIOBOTO 3(prpa YKCYCHOM KUCIOTHI.
CpaBHEHHE CTEIEHH HEHACHIIIIEHHOCTH TBEPIOTO U KUIKOTO
xupoB. OMbuIeHHE KUpa. [loaydyeHue Mbuia U U3y4yeHue ero
CBOMCTB: MeHOOOpa30BaHUs, peaKkiuii HOHHOTO OOMeHa,
TUIPOJIN3A, BBIICTICHHS CBOOOTHBIX JKUPHBIX KHCIIOT.

JIP, ITP

23

Tema 2.10.
Yrnesoasl

Jlabopamophvie onvimoi

O3HakomiieHHe ¢ GU3NUECKUMH CBOMCTBAMU TIIFOKO3BI
(anteuHas ynakoBka, TabneTku). KucinoTHslil ruaponams
caxapo3bl. 3HAKOMCTBO C 00pa3IjamMy MOJMCaXapHI0B.
OOHapyxeHHne KpaxMaia ¢ TOMOIIBI0 KaUeCTBEHHOMH
peakuuu B Meje, xyuede, Horypre, MaprapiuHe, MakapoOHHBIX
U3JIENHSX, KpyIHax.

IIpaxmuueckue 3anamus

JIP, TIP
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Peaxkius «cepeOpsiHOTO 3epKaliay TIIOKO3bI.
B3aumoneiictBue rioko3sl ¢ ruapokcuaoM meau (11) npu
pa3JIMYHBIX TeMIlepaTypax. JlelcTBue aMMHUaqyHOro pacTBopa
okcuaa cepedpa Ha caxapoly. OOHapy)eHHUE JIaKTO3HI B
MoJioke. /lericTBue 1oja Ha Kpaxmaill.

Jlabopamophule onvimoi
N3roTtoBnenue mapocTepKHEBbIX U 00bEMHBIX MOJIEIEH
M30MEPHBIX aMUHOB. PacTBopeHne OesKoB B BOJIE U UX

Tema 2.11. N
koaryssius. OOHapyxeHue Oeska B KypuHOM STHIE U
24 AMUHEL, MOJIOKE. JIP, TTIP
AMUHOKHCIIOTHI,
P IIpakmuueckue 3anamus
O6pazoBanue coJielt aHuanHa. bpomupoBanue aHWIMHA.
O6pazoBanue conelt runuHa. [lonyuenne menHoM conu
ruiuHa. Jlenarypanus 6enka. [{BeTHbIe peakiu OEIKOoB.
Tema 2.12.  |Jlabopamopmwiii onvim
AzoTconep:xaiue 3rotoBieHne 00beMHBIX U IIAPOCTEPKHEBBIX MOJIEeH
TeTePOIUKITMYECK |[a30 THCTBIX T€TEPOIIUKIIOB.
25 ue JIP
COEJIMHEHMUSI.
Hyxkneunnossie
KHCIIOTHI
Jlabopamophvie onvimol
HcnbiTanue pacTBOPUMOCTH aipCHAIMHA B BOJIE U COJISTHOM
kuciore. OOHapyXeHUE acCTUpHUHA B TOTOBOM
JIEKapCTBEHHOMU (hopme.
Ipaxmuueckue 3anamus
Tema 2.13. O6HapyxeHne BUTaMruHa A B TIOJICOJTHEYHOM Maciie.
26 buonornueckn |OGHapyxkenue ButamuHa C B si6J109HOM coke. OnpeneraeHue IP. TIP
aKTUBHbIE BUTaMUHA D B ppIObeM KHpe WM KYpUHOM KEITKE. ’
coequHeHust | /lelicTBHE aMUIIO3bI CIIFOHBI HAa KpaxMall. [lelicTBue

JIETUPOTEeHa3bl Ha METUJICHOBBIN CUHUM. [lelicTBre
KaTajias3bl Ha MEPOKCHU] BOJIOPOIa. AHAIHM3 JICKAPCTBEHHBIX
MpenapaToB, MPOU3BOJHBIX CATHIIMIIOBOM KMCJIOThHI. AHAIN3
JICKapCTBEHHBIX MPENapaToB, IPOU3BOIHBIX II-
aMuHO(eHoIa.

Ipumeuanue: I1P- npakmuueckas paboma, JIP- rabopamopnas paboma, T — mecmuposanue, P —
Hanucanue pegpepama, Y — ycmuwiii onpoc, KP — koumponavhas paboma

2.4.4. Coaep:kanne caMOCTOAATEILHON PadoThI

IIpumepHas TemaTHKa pedeparos:

buoTexnonorus u reHHas uHxeHepus — texHosoruu X XI Beka.
HanoTtexHosorus kak NpuOpUTETHOE HAIPABICHUE Pa3BUTHs HAYKHU U ITPOU3BOJICTBA B
Poccniickoit denepanuu.

CoBpeMeHHbIE METO/Ibl 00e33apa’KuBaHUS BOIbI.

ANnoTponus METAIIOB.

Kuznpb u nesrensHocts JI.U. Menneneena.

«IlepnoanyeckoMy 3akoHy Oyaylee He IPO3UT Pa3pyLICHUEM. . .»
Cuntes 114-ro anemenTa — TpuyMdp poCCUHCKUX (PU3MKOB-SEPIIUKOB.
H3oTonsl Bogopoaa.

1.
2.

NGO~ W
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10.
11.
12.
13.

14
15
16

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36
37
38
39

40

41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.

52

53

Hcnonp30BaHne pauoaKTUBHBIX U30TONOB B TEXHUUECKUX LIETIAX.

PeHTreHoBckoe U3Iy4eHHE U €r0 UCIOIb30BaHUE B TEXHUKE U MEIULIMHE.

[1na3ma — yeTBEpTOE COCTOSIHUE BELIECTBA.

AmopdHbIe BelecTBa B IpUpOe, TEXHUKE, OBITY.

OxpaHa OKpyXxarolei cpeibl 0T XUMHUYECKOTro 3arpsa3HeHus. KonnuecTBeHHbIe

XapaKTEPUCTUKH 3arps3HEHUs OKPYKAIOIIEeH Cpeibl.

. [Ipumenenue TBep0TO M ra3000pa3Horo okcuaa yriepoaa (IV).

. 3a1uTa 030HOBOIO 3KpaHa OT XMMUYECKOTO 3arps3HEHUS.

. I'pybonucnepcHble CUCTEMBI, UX KiIaccU(UKaLKs U UCIOJIb30BaHUE B IPOPECCHOHAIBHON

JeSITEIbHOCTH.

Kocmernueckue renu.

[IpuMeHeHne cyCieH3Hil M SMYJIbCUI B CTPOUTEIIBLCTBE.

MuHepasbl ¥ TOpHbIE TOPObl KaK OCHOBA JTUTOC(HEPHI.

PactBops! Bokpyr Hac. Tunsl pacTBOpOB.

Bona xak peareHT u cpesa il XMMHUECKOTO IIpoliecca.

Kuznub u gesrensHocth C. AppeHuyca.

Bxutag oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUU ATEKTPOIUTUUYECKOI TUCCOLMAIINN.
YcTpaHneHue )KeCTKOCTH BOJIbI Ha TPOMBIIIJICHHBIX TPEIIPUSITHUSIX.

Cepnas KkucioTa — «XJ1€0 XMMHUYECKON MTPOMBIIILUIEHHOCTH.

Hcnonb30BaHrne MUHEPATIbHBIX KUCIOT HA MPEANPUIATHIX PA3IIUYHOTO MPOQUIIS.
OKcubl U COJM KaK CTPOUTENIbHbIE MaTepHAaIbI.

Hcropus rumnca.

[ToBapeHHas coJib KaKk XUMHUYECKOE ChIPhE.

MHoronnkuii KapOOHAT KalbLUs: B IPUPOE, B IPOMBIIIJIEHHOCTH, B OBITY.

Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupryansHoe MOenMpOBaHNE XUMUUYECKHUX ITPOLIECCOB.

DIEKTPOIN3 PACTBOPOB AIEKTPOIUTOB.

DIEKTPOIN3 PACIUIABOB JIEKTPOJIUTOB.

[IpakTueckoe mprUMEHEHUE AIEKTPOIU3a: paQUHUPOBaHHE, FAIbBAHOIIACTUKA,

rajabBaHOCTETHS.

. Mcropus nosiydyeHns U MpoU3BOJICTBA ATFOMUHMUS.

. DIEKTPOJIUTUYECKOE MOTyUYeHHUE U papUHUPOBAHNE MEIH.

. Kuznp u gesrensHOCTh 1. J[9BH.

. Ponp meTanioB B nctopuu yenoBe4ecKo HUBUIN3auuu. VlcTopyst OTe4eCTBEHHON YEpHOU
Metautypruv. CoOBpeEMEHHOE METAJLTYPIrU4eCKO€e MPOU3BOJICTBO.

. Ucropus oTeuecTBEHHON IBETHOM MeTayulypruu. Poias MeTanioB U CIuiaBoB B HAyYHO-

TEXHUYECKOM IIporpecce.

Kopposus meTansioB U crocoObl 3alIUThl OT KOPPO3UH.

WNueptHble uiu 61aropoHbie Tasbl.

Poxpnatoniue coyin — rajnoreHsl.

Hcropus mBeaCcKoN CIMYKH.

Hcropust BOBHUKHOBEHUS U Pa3BUTHSI OPraHUYECKON XUMHUHU.

Kusnp u gesrenbHocts A.M. bytneposa.

Butanusm u ero kpax.

Ponb 0TeUeCTBEHHBIX YUEHBIX B CTAHOBJIIEHUH U Pa3BUTHH MUPOBON OPraHMYECKON XUMUHU.
CoBpeMeHHbIE PEJCTABIEHUS O TEOPUN XUMUYECKOTO CTPOCHHS.

DKOJIOTUYECKHE aCIEKThI UCIIOJIb30BaHMsI YTIIEBOJIOPOJHOIO CHIPBS.

OKOHOMHMYECKHE aCIEKTHI MEKIYHAPOJHOTO COTPYIHUYECTBA 10 UCIIOIb30BAHUIO

YIJI€BOJIOPOJHOTO CHIPBSI.

. Mcropust OTKpBITHS U pa3pabOTKH ra30BbIX U HEPTAHBIX MecTOpoxkaAeHuH B Poccuiickoil
denepanuu.

. X¥MHS yriIeBOIOPOJIHOTO CHIPhS U MOs Oyaymias nmpogeccus.
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54. YTrieBoopoHOE TOTUIMBO, €0 BUIbI U HA3HAYCHUE.

55. CuHTeTHYEeCKHE KaydyyKH: UCTOPUS, MHOTOOOpa3ue U NepCIEeKTHBEI.

56. Pe3nHOTEXHHYECKOE MPOU3BOJICTBO U €0 POJIb B HAYYHO-TEXHUYECKOM IPOTpecce.

57. CBapoyHO€ NMPOU3BOJICTBO U POJIb XUMUHU YTIIEBOJIOPOJOB B HEM.

58. HedTp 1 ee TpaHCHOPTHPOBKA KaK OCHOBA B3aUMOBBITOTHOTO MEKIyHAPOIHOTO
COTPYJHUYECTBA.

2.4.5. IlepevyeHb YyuyeOHO-MeTOAUYECKOr0 OOecleYeHUsI /JIsi CAMOCTOAITEJHLHOW PadoThl
00y4yaIuxcst Mo JUCHHUILINHE

CamocrosarensHas padora cryneHToB (mainee — CPC) sBinseTcs oqHUM W3 BUJIOB YYCOHBIX
3aHSATUH CTYJICHTOB M OJJHOM M3 OCHOBHBIX ()OpPM BHEAYITUTOPHON pabOTHI MPH peaTu3aiun yueOHbIX
TUTaHOB M TiporpamMM. OHa TPOBOJMTCS C LENbI0 CHCTEMATH3AIlMH M 3aKPETICHUS IMOJyYEHHBIX
TEOPETHUECKUX 3HAHUH W TIPAKTHUECKUX YMEHHUH CTYIEHTOB; VYIIYOJICHHS W PacCIIUPEHUs
TEOPETHUECKUX 3HAHWH; Pa3BUTHs IMO3HABATEIFHBIX CIIOCOOHOCTEH W aKTHBHOCTH CTYICHTOB;
(hopMHUPOBaHUS CAMOCTOSITETFHOCTH MBIIIJIEHUS, CTOCOOHOCTEH K CaMOPa3BUTHIO.

Hensto CPC sBnsieTcss oBnajgeHue (yHAAMEHTAJIbHBIMHM 3HAHUSIMH, MPOPECCHOHATbHBIMU
YMEHUSIMH W HaBbIKAMH 10 Tpodwio Oyaymied CIenUalbHOCTH, OIBITOM TBOPYECKOH,
WCCIIEIOBATENIbCKOM  NESITETIbHOCTH,  Pa3BUTHE  CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH U
OpPraHU30BAaHHOCTH, TBOPYECKOTO MOJX0Ja K PEUIeHHI0 MpobieM yueGHOro U mpodeccnoHaIbHOTO
YPOBHEM.

Bunpl camocTosTeNnbHOW pabOThl CTYJEHTOB BKIFOUAIOT HamMcaHHe pedepaToB, pEIICHHE
3a/1a4 ¥ yIpaXHEHUH.

Kputepusimu OIEHOK pe3ylbTaTOB BHEAYJUTOPHON CaMOCTOSITENFHONH pabOTHI CTyIeHTa
SBJIIETCS YPOBEHb OCBOEHUS CTy/IEHTaMU y4eOHOTO MaTepuana;
yYMEHHE CTYyJIEHTa HCIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MPH BHINOJHEHUM MPAKTHUYECKUX 3a/1ad;
YMEHHE CTYyJIeHTa HaXOJUTh TpeOyromyocs HHPOpMaInIo, U3ydaTh €€ U MPUMEHSTh Ha MPaKTHKE;
000CHOBAHHOCTb M YETKOCTb MU3JI0’KEHHUS OTBETA.

Ha camocrosiTenpHy0 paboTy 00yJaronuxcsi OTBOAUTCS 35 9acoB yueOHOTO BPEMEHH.

[Tepedenp yd4eOHO-METOIUIECKOTO 00ECTICUCHUS

HaumenoBanue N
No JTUCITUTIIIMHBI TI0 BBITIOJIHEHUIO CAMOCTOSITEIIbHON paOOThI
pasnena, Tembl, Buia CPC (umerowezocs 6 obubauomexe u/unu 6 I6C)
1 2 3
Pazgen 1. O6mast u HeopraHuyeckasi XuMHUsI

1 |Tema 1.1. Xumns — Hayka o 1. Xumusa : yuebnuk / JLM. IlycroBanosa, U.E.
BEIECTBAX Huxanoposa. — Mocksa : KnoPyc, 2012. — 438 ¢. — [lns
CIIO — ISBN 978-5-406-00168-4. —

Tema 1.2. CtpoeHue atoma

. https://www.book.ru/book/915055
Tema 1.3. [leprouuecKuii 3aK0H U |2 AxmeroB, H.C. OOmas u HeopraHuyecKas XuMUS

Hepuoauyeckas cucrema [Onexrponnslii pecypc] : yuebnuk / H.C. AxmeroB. —
XUMHYCCKHX dieMeHToB 1. 1. OnektpoH. gan. — Cankr-IlerepOypr : Jlans, 2014. — 752
Menneneena c. — Pexum nmocrtyma: https://e.lanbook.com/book/50684.
Tema 1.4. CtpoeHue BemecTa — 3arJ1. ¢ 9KpaHa.

3. Axmeros, H.C. JIaBopaTopHble U CeMUHApCKUE 3aHATUS
Tema 1.5. ITomamepst

no oOmeld M HEOPraHMYecKoM XUMHUU [DIEKTPOHHBIH
Tema 1.6. JlucriepcHble CHCTEMbI pecypc] : yue6Hoe mocodue / H.C. AxmetoB, M.K. A3uzosna,

Tema 1.7. Xumnueckue peakiuu  [JL.W. Bagsiruna. — Dnexrpon. nan. — Caukr-IletepOypr :

Jlanb, 2014. — 368 <c¢. — Pexum pocryma:

Tewa 1.8. Pactsopt https://e.lanbook.com/book/50685. — 3arux. ¢ skpaHa.

Ol 0| N| o) o1 &

Tema 1.9. OKUCIUTETBHO-
BOCCTAHOBUTEIIbHBIE PEAKITUU.
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SHGKTpOXI/IMI/I‘-IeCKI/Ie MMPOLCCChI

10

Tema 1.10. Knmaccuduxanus
BewectTs. [IpocTeie BemecTa.

11

Tema 1.11. OcHOBHBIE KJIACCHI
HEOPraHMYECKUX U OPTraHUuYECKUX
COeqUHEHUN

12

Tema 1.12. XuMust DIIEMEHTOB

13

Tema 1.13. XumMus B )KU3HA
oOrrecTBa

3. bop3zora, JI.ZI. OcHOBBI 00mIel XUMUU [DICKTPOHHBIN
pecypc] yuebnoe mocobue / JLJZI. Bop3oma, H.IO.
Uepnukona, B.B. fkymeB. — Dnekrpon. naH. — CaHKT-
[TerepOypr : Jlanb, 2014. — 480 c. — Pexxum npocryma:
https://e.lanbook.com/book/51933. — 3aru. ¢ skpaHa.

4. Opranuueckas XuMus [DJIeKTpOHHBIN pecypc] : yueOHoe

nocobue / JI.b. bepesun [u mp.]. — DJCKTpoH. JaH. —
Cankr-IletepOypr : Jlanb, 2014. — 240 c. — Pexum
nocryma: https://e.lanbook.com/book/44754. — 3arm. ¢

JKpaHa.

5. bopognes, 1.B. Opranudeckast XuMmusi: TEPMUHBI U
OCHOBHBIE peaKInK [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / U.B. BopoBneB. — DnexTpoH. gaH. — Mockaa :
MznarensctBo "Jlabopatopus 3uanuit", 2015. — 362 ¢. —
Pexxum noctyma: https://e.lanbook.com/book/70742. —
3ari. ¢ ’KpaHa.

Pazyen 2. Opranndeckast XUMHS

14

Tewma 2.1 [IpeameT opranndecKou
xumun. Teopus crpoeHus
OPraHN4YeCKUX COCTMHEHUMN

15

Tema 2.2 [IpenenbHbie
YTJIEBOIOPO/IBI

16

Tema 2.3. OTUIIEHOBEIE U JUEHOBEIE
YTIIEBOIOPO/IBI

17

Tema 2.4. AnieTuiIEeHOBEIE
YTIIEBOIOPO/IBI

18

Tema 2.5. ApomaTuueckue
yTI€BOI0POIbI

19

Tema 2.6. [IpupoiHble HCTOUHUKH
yTJI€BOI0POJIOB

20

Tewma 2.7. 'mapokcuibHbIE
COEIUHEHUS

21

Tema 2.8. Anbaeruasl U KETOHEI

22

Tema 2.9. KapOoHOBBIE KHCIIOTHI U
WX MPOU3BOIHBIE

23

Tema 2.10. YrieBoasl

24

Tema 2.11. AMUHBI,
AMHHOKHUCIIOTBI, OCIIKH

25

Tema 2.12. AzoTconepxaiiue
TETEPOLIMKINYECKNE
coenuHeHus. HykiienHoBble
KHCIIOTBI

26

Tema 2.13. Buomoruuecku
aKTUBHBIE COEIUHEHUS

1. Xwumwus yuebnuk / JL.M. IlycroBanosa, U.E.
Huxanoposa. — Mocksa : KnoPyc, 2012. — 438 ¢. — [lns
CIIO. ISBN 978-5-406-00168-4.
https://www.book.ru/book/915055

2. AxmeroB, H.C. OOmas u HeopraHuyeckas XHUMHUS
[OnexTponnbiii pecypc] : yuebnuk / H.C. AxmeroB. —
OnektpoH. gaH. — Cankr-IlerepOypr : Jlanp, 2014. — 752
c. — Pexum nocryna: https://e.lanbook.com/book/50684.
— 3ar. ¢ 3KpaHa.

3. AxmetoB, H.C. JIabopaTtopHble U CEMUHAPCKHUE 3aHATHUS
mo oOmeld W HEOPraHWYeCKOW XUMHUU [DIEKTPOHHBINA
pecypc] : yaebnoe nocobue / H.C. AxmetoB, M.K. A3u3oga,
JL.U. bappiruaa. — OnekTpoH. naH. — Cankt-IleTepOypr :
Jlanp, 2014. 368 c. Pexum  nmoctyna:
https://e.lanbook.com/book/50685. — 3ar1. ¢ sxpana.

3. bopsoga, JI.JI. OcHOBBI 00mIel XUMHUH [DIEKTPOHHBIN
pecypc] yuebHoe mocobue / JI.JI. bopsoma, H.IO.
UepnukoBa, B.B. fAxymeB. — OnekrpoH. gaH. — CaHKT-
[TetepOypr : Jlans, 2014. — 480 c. — Pexxum gocryma:
https://e.lanbook.com/book/51933. — 3aru. ¢ skpaHa.

4. Opranunueckas XUMus [DJIEKTpOHHBIN pecypc] : yueOHoe

nocobue / JI.b. bepesun [u ap.]. — DJAeKTpoH. AaH. —
Cankr-IlerepOypr : Jlanp, 2014. — 240 c. — Pexum
noctymna: https://e.lanbook.com/book/44754. — 3arm. ¢

JKpaHa.
5. boposnes, 11.B. Oprannyeckast Xumusi: TEPMHUHBI U

OCHOBHBIE peakliuu [ DNeKTPOHHBIN pecypc] : yuebHoe
noco6ue / .B. bopoBneB. — DnekTpoH. gaH. — Mocksa :
N3znarensctBo "Jlaboparopus 3Hanuii", 2015. — 362 ¢. —
Pexum nocryna: https://e.lanbook.com/book/70742. —
3ari. ¢ sKpaHa.
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Kpome nepeuncieHHbIX MCTOYHHUKOB O0yYaroIMecs: MOKET BOCIOJIb30BaThCsl OUCKOBBIMU
cucTeMaMu ceTH MHTepHeT 1o TeMe caMOCTOSTEbHOM paboThI.

J1st 0OCBOCHMS JUCUUIUIMHBI M CaMOCTOSITEIPHOTO BBITIOJHEHHUS MTPETYCMOTPEHHBIX Y4eOHOM
IporpaMMoil Kypca 3aJaHuil MOXKET OBITh HCIOJIB30BAHO CIEAYIOIIee Y4eOHO-METOIHMUECKOe
obecrieyeHue:

-METOMYECKHUE PEKOMEH/IALIMH K BBINOJIHEHUIO Ja00PATOPHBIX U MPAKTUUECKUX padoT;
-METOJMUECKHNE PEKOMEH/IALIMHU 10 BBIIIOJHEHUIO CAMOCTOSITEIbHON pabOTHI.

Hauanom opranmszanuu 1r000# caMOCTOSITEIbHOM pabOThI TOJDKHO OBITh IPUBUTHE HABBIKOB
Y YMEHUI rpaMOTHON pabOThI ¢ yueOHOM 1 HaydyHOH TuTepaTypoil. ITOT IpoLEecC, B IEPBYIO OUYEPEb,
CBSI3aH C HAXOXKJCHUEM HEOOXOJUMOM JUIsl YCHEIIHOTO OBJIaJeHUs Y4YEOHbIM MaTepualioM
nuteparypoid. OOydaromuiicss TOJDKEH yMETh TOJb30BaThest (GoHIaMu OMOIMOTEK W CIPABOYHO-
oubmmorpadUuecKUMHU U3TAHUSIMH.

3. ObPA3OBATEJ/IBHBIE TEXHOJIOT' A

3.1.00pa3oBarTe/bHbIE TEXHOJIOTHH NIPH NPOBEICHUH JIEKIUI

Byl mpumeHseMbIx Ko
No Tema 3ansaTusa .
00pa3oBaTeIbHBIX TEXHOJIOT U qac
1 BBenenue 1
Pa3znen 1. O0masi 1 HeopraHuveckass XuMus 12
2 |Tema 1.1 Xumust — HayKa O BEIIECTBaX 1
3 |Tema 1.2 Ctpoenue aroma 1
Tewma 1.3. [lepuoanueckuii 3aK0H U 1
4  |Tlepuomuueckas cUCTeMa XUMHUYECKHUX AIEMEHTOB
. Y. MenneneeBa
5 |Tewma 1.4. CtpoeHue BemiecTa 1
6 |Tema 1.5. ITomumepsl TpaauLMOHHbIE 1
7 |Tema 1.6. lucriepcHbie CHCTEMBI MH(POPMALMOHHBIC JICKIIHH
8 |Tema 1.7. Xumudeckue peakuu 1
9 |Tewma 1.8. PactBOpHI 1
10 Tema 1.9. OxucnuTEIbHO-BOCCTAHOBUTEIBHEIE 1
peakuu. IICKTPOXUMUYECKHUE ITPOIIECCHI
11 Tewma 1.10. Knaccudukarnus Bemiects. [Ipocteie 1
BEIIECTBA
12 Tema 1.11. OcHOBHBIE KJIacChl HEOPraHUYECKUX U 1
OpraHUYECKUX COCAMHEHUN
13 |Tema 1.12. Xumust 2J1€MEHTOB 1
14 |Tema 1.13. Xumus B >KU3HH 00IIIECTBA
Pa3nen 2. Opranuyeckasi XuMmust 20
15 Tema 2.1. IIpenmer oprannueckoit xumun. Teopus 5
CTPOEHUS OPTAaHUYECKUX COCTMHEHUN
16 |Tema 2.2. [IpenenbHbIe YTIEBOAOPOIBI 2
17 |Tema 2.3. DTUTICHOBBIE ¥ TUEHOBBIE YTIEBOAOPOIBI 2
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18 |Tema 2.4. AUICTHIICHOBBIC YIIIEBOIOPOIbI 2
19 |Tema 2.5. ApoMaTHYECKHE YTICBOIOPOIBI 2
20 |Tema 2.6. [IpupoaHbie HCTOYHHUKH YTIIEBOJAOPOIOB 1
21 |Tema 2.7. TuApOKCHIIbHBIC COCTUHCHUS 2
TpanuuroHHbIE
22 |Tema 2.8. Anpaeruasl 1 KETOHBI MH(OPMALHOHHBIE JIEKLIHN 2
23 Tema 2.9. KapOoHOBBIE KUCIIOTHI M UX 2
MIPOU3BOTHBIC
24 |Tema 2.10. YraeBoabl 1
25 |Tema 2.11. AMUHBI, aMHHOKHCIIOTHI, OEIIKH 1
26 Tema 2.12. AzoTconepxaiine reTeponuKInIecKie 1
coenuHeHUs. HyKIIeMHOBBIE KUCIOTHI
27 |Tema 2.13. BHoIOTHYECKH aKTUBHBIE COEIUHEHUS
Hroro no kypcey 32
3.2.00pa3oBare/ibHbIE TEXHOJIOTHH MPH NPOBEJICHUH NPAKTHYECKUX 3aHATHI
Buapl npuMeHseMbIx Kou.
No Tema 3ansTHS AbL TP N
00pa3oBaTeNIbHBIX TEXHOJIOTHIA qac
1 BBenenue
Pa3nen 1. O01masi 1 HeopraHuyecKkasi XUMHs 20
2 |Tema 1.1 Xumus — Hayka O BEIIECTBAX 1
3 |Tema 1.2 Ctpoenue aroma 2
Tema 1.3. [lepuoauyeckuii 3aK0H U
4 |Ilepnonuyeckasi cuicTeMa XUMHYECKUX JIEMEHTOB
. Y. MenneneeBa
5 |Tewma 1.4. CtpoeHue BemiecTa 1
6 |Tema 1.5. [omamepsi TpaauiMOHHOE CEMUHAPCKOE 1
7 |Tema 1.6. JluctiepcHbIe CHCTEMBI 3aHsATHE, Pa30Op peleHus 1
3a/1a4, JJabopaTopHbIE PadOTHI
8 |Tema 1.7. Xumuueckue peakiuu 2
9 |Tewma 1.8. PactBOpHI 2
10 Tema 1.9. OkucnuTeIbHO-BOCCTAHOBUTEIBHbBIE 2
peakiuu. JNeKTPOXUMUYECKUE MPOIIECChHI
11 Tema 1.10. Knaccuduxanus Bemects. [Ipoctsie 2
BEIECTBA
12 Tema 1.11. OcHOBHBIE KJIaCChl HEOPTaHUYECKUX U 3
OpraHUYECKUX COCAMHEHUN
13 |Tema 1.12. XuMus 31eMeHTOB 2
14 |Tema 1.13. Xumus B >KU3HH 00IIIECTBA
Pasnea 2. Oprannyeckass XMMHsA 38
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15 Tema 2.1. [Ipenmer oprannueckoit xumun. Teopus 2
CTPOCHHS OPraHUYECKUX COCTUHEHUN
16 |Tewma 2.2. [IpeaenbHbIE YTIEBOIOPOIBI 6
17 |Tema 2.3. DTUICHOBBIE U AUCHOBBIC YTIIEBOI0POIbI 4
18 |Tema 2.4. AUICTHIICHOBBIC YIIJIEBOIOPOIBI 2
19 |Tema 2.5. ApoMaTHYECKHE YTICBOIOPOIBI 2
20 |Tema 2.6. [IpupoaHble HCTOYHUKH YTIIEBOJAOPOIOB 3
21 |T X TpamuuMOHHOE CEMUHApPCKOe 4
ema 2.7. T'uIpOKCUIbHBIE COCAMHEHUS JaHsTHe, Pa3bop PelIeH s
22 |Tewma 2.8. Anbaerupl U KETOHBI 3aj1a4, 1abopaTopHbIe paboThI 4
23 Tema 2.9. KapO6oHOBBIE KUCTIOTHI U UX 4
MIPOU3BOTHBIE
24 |Tema 2.10. YriaeBo sl
25 |Tema 2.11. AMHHBI, aMUHOKHCIIOTBI, OCIIKH
26 Tema 2.12. A3zoTconepxaniyue reTepouKInIecKre 3
coenuHeHUs. HyKIIEMHOBBIE KUCTOTHI
27 |Tema 2.13. BHoIOTHYECKH aKTUBHEIE COEIUHEHUS
Hroro mo kypcy 58

4. YCJIOBUSA PEAJTIM3ALUU ITPOI'PAMMBI JUCHHUTITVIMHBI

4.1. MaTepuajbHO-TeXHHYecKasi 0a3a, HeoOXoAUMAsi VISl OCYIIECTBJIEHUS 00pPa30BaTEeIbHOI0
npoiuecca no JUCHHIINHE

Peanusyercs nporpamma y4eOHOM TUCIUTUIMHBI B KAOMHETE XHMHUU.
O6opynoBanue y4eOHOT0 KaOMHETA:
- pabo4une mMecTa JUTst CTYACHTOB | MPETIoIaBaTelsl, ayTUTOPHAS JOCKa;
- KOMIUIEKT Y4€OHO-METOIUYECKON TOKyMEHTAIuu (Y4eOHMKH M ydeOHbIe TOCOOHS, KapTOUYKH-
3aJaHus, KOMIUICKTBI TECTOBBIX 3aJaHMW, 93JIEKTPOHHAs CIPAaBOYHO-y4eOHas JUTEeparypa,
MYJIbTHMEUIHBIC 00yJaroIne MporpaMMBl);
-HarJasAHbIe MOCoOus (CXeMBbI, TAOMUIIbI, N300pa3UTENbHBIC U HATYpaJIbHbIE TOCOOUS);
- aBTOPCKUH KOMIUICKT KOMITBFOTEPHBIX MTPE3CHTAIIHIA.

TexHuueckre cpeacTBa OOy4YCHHS: KOMIIBIOTED, MPUHTEp, MPOEKTOp, MPOrPaMMHOE
obecrieueHue.

4.2. IlepeyeHb HEOOXOAMMOI0 MPOTrPAMMHOI0 00ecreYeHus

. Onepanuonnas cucrema Microsoft Windows (korTpakt Ne 232-AD®d/2014 ot 25.09.2014,
KOPIIOpaTUBHAS JIUICH3HSA);

J [Taker mporpamm Microsoft Office Professional Plus (kxountpakr Ne 232-AD®/2014 ot
25.09.2014, xopriopaTUBHAas JTHIIECH3USL);

o 7-zip GNULesser General Public License (cBoboaHoe mporpaMmHOe oOecIieueHHe, He
OTpaHHuYEHO, OECCPOUHO);
J Untepner Opaysep Google Chrome (OecraTHoe mporpaMMHOe oOecreueHue, He

OTpaHUYEHO, OECCPOUHO);
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o K-Lite Codec Pack — ynuBepcanbHbIii HAOOP KOJICKOB (KOIUPOBIINKOB-ICKOMPOBITUKOB)
U YTHIUT Ui TPOCMOTpa M 00paboTku ayauo- u BuaeodaiinoB (OecruiaTHOE MpPOrpaMMHOE
obecrnievueHne, He OTPaHUICHO, OECCPOTHO);

J WinDjView — nporpamma st npocmotpa (aitioB B popmare DIV u DjVu (cBobGoaHOE
porpaMMHoOe o0ecrieueHue, He OrpaHudeHO, OECCPOUHO);
o Foxit Reader — mpukiagHOe HMpOrpaMMHOE OOECIIEYCHUE JUIS MPOCMOTPA 3JICKTPOHHBIX

nokymeHToB B cranmapre PDF (OecruiaTHoe mporpamMmmHOoe oOecnedeHne, He OrpaHHueHo,
0eccpouHO).

S. NEPEYEHb OCHOBHOM 1 JONOJHUTEJbHOM YUYEBHOM JINTEPATYPHI,
HEOBXOJIUMOI JIJIsI OCBOEHUA
JAUCHUIIJINHBI

5.1. OcHoBHas JauTeparypa:

1. Xumus : yue6nuk / JI.M. IlycroBanosa, U.E. HukanopoBa. — Mocksa : KnoPyc, 2012. —
438 ¢. — s CITO. — ISBN 978-5-406-00168-4. — https://www.book.ru/book/915055

2. AxmetoB, H.C. OOmiast u Heopranudeckas XuMmus [ DJIeKTpoHHbIN pecypc] : yueonuk / H.C.
AxmeroB. — OnekTpoH. naH. — Cankr-IlerepOypr : Jlanp, 2014. — 752 ¢. — Pexum gocrymna:
https://e.lanbook.com/book/50684. — 3ar1. ¢ sxpaHa.

3. Axmeros, H.C. JlabopaTopHble U CeMUHApCKHE 3aHSATHUS MO OOIIell u HeopraHu4ecKou
XUMHH [ DIeKTpOoHHBIN pecypc] : yuebHoe nocobue / H.C. Axmeros, M.K. A3zuzosa, JI.W. bagsiruna.
— Omnektpod. maH. — Cankr-IlerepOypr : Jlams, 2014. — 368 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/50685. — 3ar1. ¢ skpaHa.

5.2. lonoJiHMTEILHAS JIUTEPATypa

1. bop3osa, JI.ZI. OcHOBBI 0011e#H XUMUU [ DIEKTPOHHBIN pecypc] : yuebHoe mocobue / JI 1.
bopzosa, H.1O. Uepnukora, B.B. fkymes. — Dnekrpon. gan. — Cankr-IletepOypr : Jlans, 2014.
— 480 c. — Pexxum noctyma: https://e.lanbook.com/book/51933. — 3ari. ¢ skpaHa.

2. Oprannyeckas XuMus [ DIEKTpOHHBIN pecypce] : yuedHnoe nocodbue / [1.b. bepesun [u ap.].
— OnekrtpoH. naH. — Cankr-IletepOypr : Jlans, 2014. — 240 ¢. — Pexxum nocryna:
https://e.lanbook.com/book/44754. — 3ari. ¢ skpaHa.

3. boposines, U.B. Oprannyeckas XuMus: TEPMUHBI U OCHOBHBIE PEAKIUU [ DIICKTPOHHBII
pecypc] : yue6HOe ocobue / .B. bopoBieB. — DnektpoH. naH. — Mocksa : M3naTenbcTBO
"JlaGopaTtopwus 3nanuii", 2015. — 362 ¢. — Pexum gocryna: https://e.lanbook.com/book/70742. —
3aru. ¢ ’KpaHa.

5.3. llepuoguyeckue u3TaHus

1. Kypnan obuieit xumuu

2. XKypHan HeOpraHM4eCcKoil XuMHUH

3. Kypnan opranndeckoi XuMuu

4. basel nanaeix kommanuu «Mcr Bero» (http://dlib.eastview.com).

5.4. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEICKOMMYHUKAIMOHHOM ceTn «HMHTEepHET»,
He00XOAMMBIX /151 0CBOCHHS M CUMILIHHbBI

1. MunucTepcTBO 00pa3oBaHus U Hayku Poccuiickoit @enepannu
(http://MuHOGPHAYKH.DD/);

2. denepanbublii mopran "Poccuiickoe oopazosanue" (http://www.edu.ru/);

3. WNudopmanmonnas cucrema "EquHoe OKHO JOCTYIa K 00pa3oBaTelbHBIM pecypcam”

(http://window.edu.ru/);
4. Ennnas xoyutexkius mudpoBbIX oOpa3oBaTeabHbIX pecypcoB (http://school-
collection.edu.ru/);
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o. denepanbHbIi HeHTp HH(POPMAITHOHHO-00pa30BaTENbHBIX PECYPCOB
(http://fcior.edu.ru/);

6. O6pazoBarenbHbii mopran "Yueba" (http://www.ucheba.com/);

1. [IpoexT 'ocynapcTBeHHOr0 MHCTUTYTA pycckoro si3pika umeHu A.C. Ilymknna
"O6pa3oBanue Ha pycckom" (https://pushkininstitute.ru/);

8. Hayunas snexrponnas oudauoreka (HOB) (http://www.elibrary.ru);

9. HarnronansHas snektponnas oudauoreka (http:/m36.pd/);

10.  KubepJlenunka (http://cyberleninka.ru/).

11.  CnpaBouno-uH(popMaiMoHHbIi nmopran "Pycckuii s3eik" (http://gramota.ru/);

12. Cayxba TeMaTHYECKUX TOJKOBBIX cioBapeit (http://www.glossary.ru/);

13.  Cnosapu u summkioneauu (http://dic.academic.ru/);

14.  KoncynbranT Ilimtoc - cnpaBoyHast npaBoBasi cucTeMa (JIOCTYH 1O JOKaJIbHOM ceTn).

6. METOAUNYECKUE YKA3ZAHUA JJIs1 OBYUYAIOLIIUXCSA
IO OCBOEHUMIO JUCIIUAITJIMHBI

]_IGJ'ISIMI/I OCBOCHUA AUCHUINIIMHBI ABJIACTCA OCBOCHUC 3HAHUM 0 XUMHUUYECKOM COCTaBJ'IHI-OHICﬁ
eCTeCTBeHHOHaquOﬁ KapTUHBI MHpPaA, BaXHEHIITNX XUMHUUECKIX MOHATUAX, 3aKOHAX U TCOPUAX.

Pe3ynbratel ocBOeHHsT 00pa30BaTeNIbHOM MPOrpaMMbl ONPEAENAIOTCS MPUOOPETaeMbIMU
CTYAEHTaMH COOTBETCTBYIOUIUMHU KOMIIETEHIIMSIMH, CIIOCOOHOCTHIO MPUMEHATh 3HAHUS, YMEHUS U
HaBbIKM B COOTBETCTBUHU C 3a/1a4aMH NMPO(PEeCCHOHAIBHOMN 1eATeIbHOCTH.

7. OUEHOYHBIE CPEACTBA IJISA KOHTPOJISA YCIIEBAEMOCTHU
7.1. lTaciopT (pOH/IA OLIEHOYHBIX CPEICTB
He npenxycmoTtpeHo.
7.2. Kpurepum OuleHKH 3HAHUM

Kpurepun orieHku pedeparoB 1Mo AUCHUILTHHE:

- COOTBETCTBHE COJICPKAHUS TEME;

- CTENICHb PACKPBITUS TEMBI,

- HaJIMYUe JIOTHYECKOTO TUIaHA K TeME;

- TiIyOrMHa MPopabOTKK MaTepuaa;

- TPAMOTHOCTB U MOJIHOTA MCIIOJIb30BaHMSI HCTOYHUKOB;

- cooTBeTCTBHE O(hopmiieHUs pedepara TpeOOBAHUSIM.
Kputepru olleHKH KOHTPOJIBHOM paboThI

JloJist mpaBUIIBHBIX OTBETOB (B MPOILIEHTAX) OrneHka o naTudaUIbHON CUCTEME
90-100 OTJIMYHO

70-89 XOPOIIO

60-69 yJIOBJIETBOPUTEIILHO

o 60 HE yJIOBJIETBOPUTEIIBHO

[Tpomexyrounas arrectanus (qudd3ader, SK3aMeH)

HanmeHnoBanune 00beKTOB KOHTPOJIS U OCHOBHBIE TOKA3aTEJIH OIEHKHA Onenka
OLIEHKH pe3yJbTara
Ymerhb: CTyleHT 10JIKeH: 5 (omauuno)
1. HasbBaTh: XUMUYECKHE 3HaTh TEOPETUUYECKUM MaTepual Kypca u
AJIEMEHTBI, COEAMHEHUS U3YYEHHBIX YMETh Ha3bIBaTh XUMHUUYECKHUE DJIEMEHTHI,
KJIACCOB. COEIMHEHUS] U3YUYEHHBIX KJIaCCOB,
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2. OOBACHATH: PU3UYECKUIN CMBICI
aTOMHOTO (TMOPSIKOBOI0) HOMEPA
XUMHUYECKOTO 3JI€MEHTa, HOMEPOB TPYIIIIbI
U MepU0/i1a, K KOTOPBIM 3JIEMEHT
npuHauiexkuT B [lepuoaudeckoit cucreme
J.1. MenneneeBa; 3aKkOHOMEPHOCTH
M3MEHEHHUS CBOMCTB 3JIEMEHTOB B IIpeienax
MaJIbIX MIEPUOOB U TJIABHBIX MOATPYIIIT;
CYIIHOCTbH PEaKIN HOHHOTO OOMEHa.

3. Xapaktepu3oBaTh: XUMHUYECKUE
3JIEMEHTHI (OT BOJOPOJIA 0 KAJIBIIHS) HA
OCHOBE X Ioy1okeHus B [lepnoauueckoit
cucteme .. Meneneera u
0COOEHHOCTEHN CTPOCHUSI X aTOMOB; CBSI3b
MEX]Ty COCTaBOM, CTPOCHHUEM U
CBOMCTBAMH BEIICCTB; XUMHYECCKHE
CBOICTBa OCHOBHEIX KJIACCOB
HEOPraHMYeCKUX BEIIECTB.

4. OmpenensiTh: COCTaB BEUIECTB MO
ux popmyram, IPUHAIEKHOCTH BEIIECTB K
OTIpENIETICHHOMY KJIACCY COCIMHEHUM, THTIBI
XUMHUYECKUX PEAKIUi, BaJICHTHOCTh U
CTENEHb OKHUCIICHHS DJICMEHTA B
COEIMHEHMAX, TUIl XUMHUYECKOH CBSI3U B
COCTMHECHUSX, BO3MOYKHOCTh ITPOTECKAHUS
peaKkIuii HOHHOTO OOMEHa.

5. CocrtaBisith: GOpMyIIbI
HEOPraHMYECKNX COCAMHEHUN N3YUCHHBIX
KJIACCOB; CXEMBbI CTPOSHHUS aTOMOB TIEPBBIX
20 snemenToB [leproanueckoit cucTemsl
J.. MenneneeBa; ypaBHEHHS] XUMUYECKUX
peaKui.

6. BpluucasaTh: MaccoByrO J0JIIO
XUMHUYECKOTO dJIeMeHTa 1o (popmyiie
COCIMHECHMS; MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE; KOJIMYECTBO BEIIECTBA, 00bEM
WJIM Maccy M0 KOJIMYECTBY BEUIECTBA,
00BeMy WIIM Macce peareHTOB, WK
MIPOJIYKTOB PEAKIUU; TEIIIOBOU AP deKT
peaKIuu.
3HaTh:

1. XuMH4YeCKyr0 CUMBOJIHMKY: 3HAKH
XUMHUYECKUX DTIEMEHTOB, (POPMYIIBI
XUMUYECKUX BEUIECTB U YPABHEHUS
XUMUYECKUX PEAKIUH.

2. Baxneiinne noHITHS XUMUH:
XUMUYECKUI IEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIIbHbIE aTOMHAs U MOJIEKYJISIpHAS
MAaccChl, HOH, XUMHUYECKasl CB3b, BEIICCTBO,
KJIacCU(UKAIUs BEIECTB, MOJIb, MOJISIpHAS
Macca, MOJISIPHBIN 00beM, XUMHYECKast

OOBSCHATH (PU3NUECKUN CMBICIT aTOMHOTO
(mOpsAKOBOr0) HOMEpPA XUMUYECKOTO
3JIEMEHTa, HOMEPOB I'PYIIIIbI U IEPUOJIA, K
KOTOPBIM 3JIEMEHT IPUHAUIEKUT B
[Tepnognueckoii cucreme JI.H.
MenpeneeBa, 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB 3JIEMEHTOB B IIpe/ieiax MaJlbIX
NEPUOJIOB U TJIABHBIX HOJATPYIII, CYLHIHOCTb
peakiuii M'OHHOTO OOMeHa
XapaKTepU30BaTh XUMUYECKUE DJIEMEHTBI
(ot Boopoa 10 Kalbliks) HA OCHOBE UX
nosoxkeHnus B [lepuoanueckoit cucreme
1. MenpeneeBa u 0COOCHHOCTEM
CTPOEHUS UX aTOMOB, CBSI3b MEXIY
COCTaBOM, CTPOCHHEM U CBOMCTBAMH
BELIECTB, XUMUUECKHUE CBONCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX U OPraHUUYECKUX
BELIECTB, ONIPENENATh COCTAB BEIIECTB MO
ux Gopmynam, NPUHAAIE)KHOCTh BEIIECTB K
OIPENECICHHOMY KJIACCy COCITMHEHUH, THTIBI
XUMHUYECKUX PEaKlUii, BaJICHTHOCTh U
CTEeNEeHb OKHUCIICHUS DJIEMEHTA B
COEIMHEHUSX, TUIl XUMUYECKON CBA3H B
COEIMHEHUSX, BOZMOKHOCTh MPOTEKAHUS
peakuuii HOHHOTO 0OMEHa, COCTABJIATh
bopMyIBl COEAMHEHUN N3YUYEHHBIX
KJIACCOB, CXEMbI CTPOEHHSI ATOMOB MEPBBIX
20 snemenToB [leproanueckoil cucTemsl
J.N. MenaeneeBa, ypaBHEHHUS] XUMUYECKUX
peakuuii, BBIYUCIISITH MAaCCOBYIO JIOJTIO
XHUMHYECKOT0 3JIeMeHTa 1o (opmyre
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, KOJIMYEeCTBO BellecTBa, 00beM
WJIM Maccy IO KOJIMYECTBY BEIIECTBA,
00BeMy WM Macce peareHTOB WU
POJIYKTOB PEaKINH, TEeII0BOM 2PPexT
peaxiuu

CTyaeHT 10J1KeH:

3HaTh TEOPETUUECKUI MaTepuan Kypca u
YMEThb Ha3bIBATh XUMUUECKUE JIEMEHTHI,
COEJIMHEHUS U3yYEHHBIX KJIACCOB,
OOBACHATH (U3NYECKUN CMBICIT aTOMHOTO
(MOPsIIKOBOr0) HOMEPA XUMHUUECKOTO
2JIEMEHTA, HOMEPOB I'PYIIIBI U IEPUOAA, K
KOTOPBIM 3JIEMEHT IPUHAUIEKUT B
ITepuoanueckoii cucreme 1. 1.
MenpeneeBa, 3aKOHOMEPHOCTH U3MEHEHUS
CBOJMCTB 3JIEMEHTOB B IIpE/iEax MaJIbIX
NIEPUOJIOB U TJIABHBIX HOJArPYIIII, CYHIHOCTb
peakiuii HOHHOTOo 0OMeHa, XUMUYECKHe
CBOJMCTBA OCHOBHBIX KJIACCOB

4(xopouto)
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peaxius, KIacCuPUKaIus peakiuid,
AJIEKTPOJIUT U HEAJIEKTPOJIIUT,
AJEKTPOJIUTUYECKAS TUCCOLIUALINS,
OKHCIIUTEIIb U BOCCTAHOBUTEIIh, OKHCIICHHC
M BOCCTaHOBJICHUE.

3.  OcHOBHbBIE 3aKOHBI XUMUHU:
COXpaHEHHUs MAacChl BEIIECTB U SHEPTUH,
MOCTOSTHCTBA COCTaBa, MEPUOTUICCKUI
3aKOH; 3aKOH ABoOrajpo, 3akoH ['ecca,
XUMHUYECKOTO CTpoeHus byTnepona.

4. OCHOBHEIE KIaCCHI
HEOPraHUYECKUX U OPraHUYECKUX
COCIMHEHNH U NX XUMHWYECKHE CBOMCTBA.

HCOPraHNYCCKUX U OPraHNYCCKUX BCUICCTB,
OTIPE/IENATh COCTaB BEIECTB 10 UX
dbopMynam, IPUHAUICKHOCTh BEIIECTB K
OIPEIETIEHHOMY KJIACCY COCMHEHU M, TUIIbI
XUMHUYCCKUX peaxunﬁ, BAJICHTHOCTH U
CTCIICHb OKHCJICHUA JJIEMCHTA B
COCIUHCHUAX, THUII XUMHUYECKOU CBSI3U B
COCJIMHEHUSX, COCTABIISATH (POPMYJIBI
COCI[I/IHGHI/Iﬁ HU3YUYCHHBIX KJIACCOB,
YPaBHEHUS XUMHUUYECKUX PEAKIINH,
BBIYHCIISITH MACCOBYIO JIOJTF0 XUMUYECKOTO
a7eMeHTa TIo popMyJie COeMHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B pacTBOPE,
KOJIMYECTBO BEILIECTBA, 00BEM UIIH Maccy
10 KOJIMYECTBY BEIIECTBA, 00BEMY HIIH
Macce peareHTOB WIH MTPOYKTOB PEAKITUU

CTyaeHT 10J1KeH: 3(voosnems
3HATh TEOPETUUYECKUM MaTeprai Kypca u opumenvHo)
OPHEHTHPOBATHCS B TIEPUOTUICCKOM
CHUCTEME XUMHUYECKUX DJIEMEHTOB,
OPHEHTHPOBATHCS B OCHOBHBIX 3aKOHAX
XUMUU JUTSI peIIeHUs 3a/1a4, 3HATh KJIaCChl
COCMHEHUM, YMETh HaXOIUTh
MOJIEKYJIIPHYIO (JOPMYITy BEIIECTBa,
M0JIb30BAThCA XUMHUUYECKUM (hopmyniam IJist
COCTaBJICHUS YPAaBHEHUM pEeaKInid,
OIPENENATh NPUHAMIIEKHOCTh BEIECTB K
ONPENIETIEHHOMY KJIACCy COEIMHEHUM
CryaeHr: 2(neyooérne
HE YCBOWJI MaTepuaj Kypca U He UMeeT meopumenvh
He0OXOAUMBIX 3HAHUI U HABLIKOB. 0)
7.3. OueHo4HbIe CPEeACTBA AJIsl POBeIeHUs TEKYLIeH aTTecCTAlNU
dopma 3HaHus YMenus [Ipaktrnueckuii | JInunsie
aTTecTaluu OIIBIT KauecTBa
(B1aeTh) oOyuaromerocs
VY, T, KP 1. Xumunueckyro 1. Ha3biBath: ucnonb3oBarsk | Gopmuposanue
CUMBOJIMKY: 3HAKH | XUMUYECKHE NpUOOpETEHHBI | HHTEpeca K
XUMUYECKUX 3JIEMEHTHI, € 3HaHusA WU | u30paHHON
3JIEMEHTOB, COCAMHEHUS yMEHUs B | mpodeccun u
(hopmyIbt W3YYEHHBIX KJIACCOB. | IPAKTUYECKOM | OBJIAJICHUE €€
XUMUYECKUX 2. OODBSICHSTB: JESTENbHOCTH | OCOOEHHOCTSAMH,
BEILIECTB U buznyecKuit CMBICTT u COBEpILICHCTBOBA
ypaBHEHUS aTOMHOTO MOBCETHEBHON | HUE TBOPUYECKOU
XUMHUYECKUX (mopsiAKOBOTO) JKU3HU IS WHJUBHUIyaJIbHOC
peakiuii. HOMEpa XUMUYECKOTO | - 0e30MacHoro | Tu
2. Baxxneimme 3JI€MEHTa, HOMEPOB oOpaiieHus ¢

48




MNOHATHS XUMHUH:
XUMHYCCKHI
DJICMCHT, aTOM,
MOJIEKYJIa,
OTHOCHUTEIILHEIC
aToMHas U
MOJICKYJIspHAst
MAacCHI, HOH,
XUMHYECKas CBSI3b,
BEIIECTBO,
Kiaccuukanus
BEIIECTB, MOJIb,
MOJISIpHAsi Macca,
MOJISIPHBIN 00BEM,
XUMHYECKas
peakius,
Kiaccuukanus
peakuuii,
AIEKTPOJIUT U
HEDIJIEKTPOJIUT,
ANEKTPOJIUTHYECKAS
JIACCOIHAIS,
OKHUCIIHTENb U
BOCCTaHOBHTECIIb,
OKHCJICHHE U
BOCCTaHOBJICHHE.
3. OcHOBHEIE
3aKOHBI XUMUH:
COXpAaHEHUS MacCChl
BEIIIECTB U SHEPIHUH,
ITIOCTOSIHCTBA
COCTaBa,
MEPUOIUYECKU I
3aKOH; 3aKOH
ABorazpo, 3aK0H
T'ecca,
XHUMHYECKOT'0
CTpOEHUS
byrtneposa.

4, OCHOBHEBIE
KJIaCChI
HEOPraHUYECKUX U
OpPraHUYEeCKUX
COCIUHEHMUH U UX
XUMHYECKHE
CBOMCTBA.

CPYNIIBI U IEPUOJIA, K
KOTOPBIM 3JIEMEHT
MPUHAJICKUT B
[Tepuonnueckon
cucreme .M.
Menneneena;
3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
9JICMCHTOB B
npeaenax Majiblx
MEePHO/IOB U TJIABHBIX
MOATPYIIIT;, CYIIIHOCTh
peaKunii HOHHOTO
oOMeHa.

3. XapakTepHu30BarTh:
XUMHUYECKUE
JJIEMEHTHI (0T
BOJIOPOIA IO
KaJIbIUsl) HA OCHOBE
HX MOJIOKEHUS B
[Tepuonnueckoi
cucreme J1.1.
Menneneesa u
0coOeHHOCTEHN
CTPOEHHUS UX AaTOMOB;
CBSI3b MEXIY
COCTaBOM, CTPOCHHEM
1 CBOMICTBAMH
BCIIIECTB;, XUMHYCCKHE
CBOMCTBA OCHOBHBIX
KJIaCCOB
HEOPraHUYECKUX
BCILIECTB.

4. OnpenensiTh:
COCTaB BEIIECTB I10 X
dbopmynawm,
MIPUHAIJICKHOCTD
BEILIECTB K
OIIPEIETICHHOMY
KJIACCy COECIMHEHUH,
THUITBl XUMHYECKHX
peaKkuuu,
BaJICHTHOCTD U
CTEIICHb OKHCIICHHS
9JICMEHTA B
COCIMHCHUSX, THII
XHMHUYECKOU CBSI3H B
COCIMHCHMSX,
BO3MO>KHOCTB
MPOTEKAHUs peaKuid
MOHHOI'0 OOMEHa.

BELIECTBAMU U
MaTepuagaMu
9KOJIOTMUECKU
rPaMOTHOIO
MOBE/ICHUS B
OKpYy>Karoleu
cpene

- OLICHKHU
BIIUSIHUS
XUMHYECKOTO
3arpsi3HEeHUs
OKpYy>Karomeu
Cpelibl Ha
OpraHu3M
YyeJloBeKa

- KPUTHUYECKON
OIICHKHU
uH(pOpMaLUH 0
BEIIECTBAX,
HCIIOJIb3YEMbIX
B OBITY
IPUTOTOBIICHU
1  PacTBOpPOB
3aJaHHOU
KOHIIEHTpALUU
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5. CocTaBmsTh:
dopmyb
HEOPraHMYECKUX
COEIMHEHU I
M3YYEHHBIX KJIACCOB;
CXEMBI CTPOCHHUS
aTOMOB IepBbIX 20
3JIEMEHTOB
[Tepuonanueckon
cucremsl J[. 1.
Menneneena;
ypaBHEHUS
XUMHYECKUX PEAKIIUH.
6. BeIunciasaTh:
MacCOBYIO JOJTIO
XHUMHYECKOTO
aeMeHTa 1o Gopmyiie
COCTMHECHUS;
MacCOBYIO JIOJTIO
BEIIIECTBA B PacTBOPE;
KOJINYECTBO
BEIIECTBA, 00BEM WU
Maccy Mo KOJIMYECTBY
BEIIECTBA, 00bEMY
WM Macce PeareHToB,
WM TIPOJTyKTOB
pEaKIuH; TEMI0BON
ahdexT peakiuu.

IIpumepbl OLIEHOYHBIX CPEICTB

IIpuMepHbIe BONPOCHI /IIsi YCTHOTO ONpPOoca:

HaumeHoBaHue pa3/iesioB U TeM Bomnipocs! 1J1s1 yCTHOro onpoca

Pazgea 1. O0mas u Heopranuyeckasi XumMus

Tema 1.1. Xumust — Hayka o 1. CocraB BemiecTBa. XUMHUUECKHE DIIEMEHTEL. 3aKOH

BellleCTBaX MIOCTOSIHCTBA COCTaBa BellecTB. BelecTBa MOJIEKYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUsSI. 3aKOH ABOTaJipo U €ero
CIIEICTBUS.

2. U3mepenue BemecTsa. Macca aTOMOB U MOJIEKYJL.
AToMHas enuHHUIA Macchl. OTHOCUTENIbHBIC ATOMHAS U
MoJIeKyIsipHas Maccsl. KonnuectBo BemecTtsa. Yucio
Asorazpo. MossipHast Macca. 3akoH ABOraJpo u €ro
cieAcTBUs. MOJsIpHBIN 00beM BEIEeCTB B ra3000pa3HOM
COCTOSIHUM.

3. ArperaTHbl€ COCTOSIHMSI BelllecTBa. TBepaoe
(kpucTamMyeckoe U aMop(hHOE), KUIKOEe U ra3000pa3Hoe
arperaTHbl€ COCTOSIHUS BELIECTBA.

4. Cmecu BemecTB. Paznnuns Mexay cMecsMHU 1
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XUMHUYCCKUMH COCAUMHCHUAMU. MaccoBas 1 00beMHAS J0JIN
KOMIIOHCHTOB CMCCH.

Tema 1.2. Ctpoenue atoma

1. CoBpeMeHHbIE IPEJICTABIEHUS O CTPOEHUH aTOMA.
KopryckynsipHO-BOIHOBOM Iyalln3M 4acCTUL MUKPOMUDA.
CocraB aToMHOTO0 siipa. HyKIOHBI: IPOTOHBI ¥ HEUTPOHBI.
N3otonsl 1 HYKIMABL. DNEKTPOHHAs! 000J0YKa aTOMOB.
[TonsTe 06 >MEKTPOHHOM OPOUTAIIE U AITEKTPOHHOM
obnake. KBaHToBbIe ynciia: riiaBHOE, OpOUTATILHOE
(mo6GouYHOE), MAarHUTHOE U CIIMHOBOE.

2. Pacnipenenenue 371€KTPOHOB 110 SHEPTETUYECKUM
YPOBHSIM, IIOJTypOBHSIM M OpOUTANISIM B COOTBETCTBUU C
IPUHILIMIIOM HaUMEHbIIEeH 3Hepruu, npuHuunom llaynu n
npaBwiioM XyHAa. DIEKTPOHHbIE KOHPUTypaIlliil aTOMOB
XMMHYECKUX 3JIEMEHTOB. BaeHTHbIE BO3MOKHOCTH aTOMOB
XMMHMUYECKUX 3JIEMEHTOB. DJIEKTPOHHAs KJIaCcCUPUKAIUL
XAMHUYECKHUX JIEMEHTOB: -, P-, d-, f-21eMeHThI.

Tema 1.3. [lepuoauyeckuit 3aK0H U
HepI/IOHI/I'-IeCKaH CUCTEMA XUMHUYCCKUX
anemenToB JI. . Menaeneera

1. Ilepuoanueckas cucteMa v cTpoeHre atoma. Ou3ndeckuii
CMBICJT TIOPSITKOBOTO HOMEPA JIEMEHTOB, HOMEPOB TPYIIIIBI
u niepuojaa. [lepnoanueckoe n3mMeHeHNE CBONCTB
AJIEMEHTOB: pajJyca aToMa; YHEPTruy HOHU3AIINH,
AIEKTPOOTPUIIATELHOCTH. [[pUYMHBI H3MEHEHUS
METAJNINYECKUX M HEMETAJTINYECKUX CBOMCTB DJIEMECHTOB B
rpynmnax v nepuojiax, B TOM YHCiie OOJbIIUX U
cBepxOonpmmx. 3HaueHue [leproauyeckoro 3akoHa u
[lepronnueckoit cucteMbl XUMHUECKUX dy1eMeHTOB JI. 1.
MenpeneeBa i pa3BUTHS HAYKH U TOHUMAaHUS
XUMHUYECKON KapTUHBI MUDA.

Tema 1.4. CtpoeHue BeniecTa

1. IlousaTre 0 XMMHUYECKOM CBS3U. THITHI XMMHUYECCKHX
CBsI3€li: KOBaJICHTHAs, HOHHAs, MEeTaJlJTHdecKas 1
BOJIOPO/IHAS.

2. KoBanenTHas xuMudeckas cBs3b. JIBa MexaHu3Ma
00pa3zoBaHus ATOU CBSI3U: OOMEHHBIA U JOHOPHO-
akienTopHeii. KoBajsieHTHas MOJspHAs U HENOJISIPHAS CBSI3H.
3. MonHas xumu4deckas cBs3b. Kpaitnuii ciydait
KOBQJICHTHOH TOJISIPHOM CBsI3H. MexaHnu3M 00pa30oBaHUs
MOHHOM CBsi3U. IOHHBIE KPUCTAIUYECKHE PELIETKH U
CBOICTBA BEIIECTB C TAKUMH KPUCTAJIJIAMH.

3. Meramnuyeckas XuMuuecKkas cBsi3b. OcoObIil THIT
XUMUYECKOM CBSI3U, CyHIECTBYIOLIUI B METAJIJIaX U CIUJIaBax.
CBolicTBa METANIMYSCKOM CBSI3H.

4. BogopoiHasi XMMHUYEeCKasl CBsA3b. MeXaHn3M 00pa30oBaHus
Tako# cBsizu. Ee knaccudukanus: MeXMOJIEKYIsIpHas U
BHYTPUMOJIEKYJISIpHAs BOJOPOAHbIE CBsI3U. Du3nueckue
CBOICTBA BEIIIECTB C

BOJIOPOJAHOM CBSI3bIO.

5. KommekcoobpazoBanue. [ToHsATHE 0 KOMITIEKCHBIX
coeanHeHusX. KoopAnHAIIMOHHOE YUCIIO
KOMIUIEKCOOOpa3zoBatens. BHyTpeHHsis u BHEHIHS cepa
KOMILIeKcOB. HOMeHKIaTypa KOMIUJIEKCHBIX COETUHEHUH.
Hx 3nauenue.

Tema 1.5. ITomamepsl

1. HCOpFaHI/IquKI/IC MOJIMMEPBI U OPraHUYCCKUC.
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CTpyKTYypBl HOJMMEPOB, UX KIACCU(PHUKAIHS U CIIOCOOBI
HOJIYYCHHUSI.

Tema 1.6. [lucriepcHble CUCTEMBI

1. Knaccudukarus 1ucnepcHbIX CUCTEM B 3aBUCHMOCTH OT
arperaTHoOro COCTOSIHUS TUCIEPCUOHHON Cpebl U
JHCTIEPCHO (a3bl, a TaKKe MO0 pa3Mepy UX YacTHUI.

2. I'pyboaucriepcHbIe ¥ TOHKOAUCTIEPCHBIE CHCTEMBI.

Db dext Tungans. Koarymsus B KOJUIOMIHBIX PaCTBOPAX.
3HaYeHUE UCIEPCHBIX CUCTEM B )KMBOW U HEKUBOM
IPUPOJIE U IPAKTUYECKOM KU3HU YeJIOBEKa.

Tema 1.7. XuMnueckue peakiuu

1. Knaccuukanus XMMHUYECKUX peakuii B OpraHndecKon u
HEOpPraHW4YecKoil XumMuu. [IoHATHE O XUMUYECKON PEAKIIUU.
Peakuuu, naymue 6e3 n3MeHEHHs: KaueCTBEHHOTO COCTaBa
BEIL[ECTB U C U3MEHEHUEM COCTABA.

2. BeposTHOCTh MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.
BuyTpeHnHss sHeprus, sHTanbnus. TennoBoil apdext
XUMHUYECKUX peakuuil. TepMOXUMUYECKHE YPABHEHHUS.
CrangapTHas SHTAJIbIUS PEAKIH 1 00pa30BaHUs BEILIECTB.
3akoH I'. . I'ecca u ero cneacTBus. DQHTPONHSL.

3. Ckopoctb xumuyeckux peakiui. [lonsitue o ckopoctu
peakuuii. CKOpOCTb TOMO- M T€TEPOTE€HHOM PEAKIIH.
OHeprus aktuBauuu. OakTopsl, BAUAIOMME HA CKOPOCTh
XUMHYECKON PEaKIUH.

Tema 1.8. PactBOpbI

1. ITonsitue o pactBopax. Duznko-xuMUUYECKasi Ipupoaa
pacTBOpEHUs U pacTBOPOB. B3aumoaeiicteue pacTBOpuTENs
Y PaCTBOPEHHOI'O BEILIECTBA.

2. PactBopumocTh BemecTB. CriocOOBI BRIpAKEHUS
KOHIIEHTPALlMN PacTBOPOB.

3. Teopust NEKTPOJUTUYECKON TUcconranuu. MexaHu3m
JUCCOLMALINN BELIECTB C Pa3IUYHBIMU TUITAMH XUMHUYECKHUX
cBs13ei. OCHOBHBIE MOJIOKEHHS TEOPUU AIEKTPOIUTHIECKOI
qucconuanuu. CreneHb 3JeKTPOJUTUYECKON TUCCOMAluN
u dakTopsl ee 3aBUCUMOCTH. CHIIbHBIE U CPETHUE
3JIEKTPOJIUTHI.

4. Nuccouuanus BoJbl. Bogopoaueiii nokazarens. Cpena
BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB.

5. I'maponu3 kak oOMeHHbIH mporiecc. HeoOpaTtumeprii
TUAPOJIN3 OPraHUYECKUX U HEOPraHMYECKUX COCTUHEHUN U
€ro 3Ha4eHHUE B MPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA.
OO6patumslii ruaponus coyieid. CTyneH4aThlil THaPOIH3.
[IpakTuueckoe npuMeHeHne

Tema 1.9. OKuCIUTEILHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.
DIEKTPOXUMHUYECKUE MTPOLIECCHI

1. ITonsTHE 00 OKUCIUTEILHO-BOCCTAHOBUTEILHBIX
pCaKknuAax. Oxucnurenu ¥ BocctaHoBUTeIH. OKUCINTEIBHO -
BOCCTAHOBUTEJIbHAS ABOMCTBEHHOCTb. KJIaCCI/I(i)I/IKaLII/I}I
OKHCIIUTCIIbHO-BOCCTAHOBHUTCIBHBIX peaKHHﬁ.

2. XMUMHUYECKHE UCTOUYHUKH TOKA. 3J'IeKTp0I[HBIe
MOTEHIIUANBI. Psj CTAHAAPTHBIX JJICKTPOAHBIX
INOTCHIINAJIOB (SHGKTpOXI/IMI/I‘IeCKI/Iﬁ paa HaHpH)KCHI/II\/'I
MeTaHHOB). I'anpBaHM4YECKHE PIEMEHTHI U MPUHIHUIIBI UX
pa6OTLI. CocTaBicHHE TaTbBaHUYCCKHUX DJICMEHTOB.

3. 3HeKTp0J'IPI3 paciiaBOB U BOJHBIX paCTBOPOB
OJICKTPOJIUTOB. Hpoueccm, IMPOUCXOAAIIME HA KATOAC U
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aHoJie. YpaBHEHUS IEKTPOXUMHUYECKHUX IIPOLIECCOB.
[IpakTueckoe NpuMEHEHUE AIEKTPOJIN3A.

Tema 1.10. Kimaccudukanmst BemecTs.
IIpocTsie BewmecTBa.

1. Kitaccudukanus Heopranumdeckux BemecTs. [IpocTeie u
cioxHble BeniecTBa. OKCUIbI, THIPOKCUIBL, COMU (UX
KJIaccu(UKaIMs, XUMAYECKHE U (PU3NIECKUE CBONCTBA U
OCHOBHBIE CTIOCOOBI MOJIyYEHUs).

2. Metannsl. [TonoxeHue MeTanioB B EPUOJMUECKON
CUCTEME U OCOOEHHOCTH CTPOCHHUS

ux atomMoB. O6mmue pu3nuecKue 1 XuMHUYECKHE CBONCTBA
MeTayoB. [IpoMbliieHHbIE U TaOOpaTOPHBIE CLIOCOObI
TIOJTy9YEHUST METAJUIOB.

3. Hemeramel. [lonokeHne HEMETAIIIOB B IEPUOUIECKON
CUCTEME U OCOOEHHOCTH CTPOCHUS

nx aromoB. OOmue pusnueckne 1 XMuMUYECKUE CBOMCTBA
HeMeTaiioB. [IpoMbliieHHbIE U JTaOOpaTOPHBIE CIIOCOObI
MOJTyYCHUs] HEMETAJIIOB.

Tema 1.11. OcHOBHBIE KJIACCEI
HEOPraHUYECKUX U OPTaHUYECKUX
COEIUHEHUN

1. BojopoaHbie COeTMHEHUS HEMETAIIOB.

2. OKCUIBI ¥ aHTUAPUJTEI KAPOOHOBBIX KHCIIOT.

3. KucnoTel opraHnuecKkue U HEOpraHu4IecKue.
Knaccuduxkarus opraHnueckux 1 HEOPraHUYECKUX KUCIIOT.
OO01Ie CBOMCTBA KHUCIIOT.

4. OcHOBaHUA OPraHUYECKHE U HEOPTAHUYECKHE.
AMdoTepHbIe OpraHUYECKUE U HEOPTraHUIECKUE
COCIMHECHUS.

5. OcoOEHHOCTH CBOMCTB COJICH OpraHUYeCKUX U
HEOPraHWYECKUX KUCIOT. [ eHeTHYecKas CBsI3b MEXTY
KJIACCAaMU OPraHMYECKUX U HEOPTaHUYECKUX COCAUMHCHHIA.

Tema 1.12. XuMust DJIeMEHTOB

1. s-DnemenTsl. Bonopoa. JIBoiicTBEeHHOE TIOJIOKCHHE
BOJIOpOJa B IEPHOIUICCKOM cucTeme. M3oTombl
BoJiopoaa. Poib Bo0po/1a B )KUBOM M HEXKUBOH IIPUPOJIE.
Bopa. Ponb BoJibl Kak cpeooOpasyroniero BenecTsa
KJICTKH.

2. Onementsl I, 11 A-rpynm. O0mas xapakTepucTHKa
HISIOYHBIX MeTauioB. [lonydenue, pusznueckue u
XUMHUYECKHE CBOMCTBA IIEJIOYHBIX METAJIIIOB.

3. p-DneMeHThl. XapakTepuCTHKa ATFOMUHHUS, YIIIepoaa,
KpEMHHUSI, TaIOT€HOB, XalbKoTeHOB. [lonydenue, ux
duznyecKue 1 XUMUIECKHE CBONCTRA.

4. Onementsl 1V, V A-rpynmn. O0mas xapakTepucTuka
AJIEMEHTOB ATHUX TPYII HAa OCHOBAHUH HUX MOJIOXKEHUS B
Ilepuonnueckoit cucreme snementoB J[. . MenaeneeBa u
CTPOEHHMS AaTOMOB.

5. Oco0eHHOCTH CTPOEHHS aTOMOB d-AIIEMEHTOB

Tema 1.13. XuMus B )Ku3HU 001IECTBA

1. Xumus u IIPpOU3BOACTBO. XuUMHu4YecKas MMPOMBIINIJICHHOCTDb
N XUMHWYCCKHEC TCXHOJIOTHH. CBIpBe JJISI XUMHAYECKOM
IMPOMBINIJICHHOCTH. Boga B xumu4ueckoi MPOMBIINIJICHHOCTH.
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OHeprus uisi XMMUYECKoro npousBojcrsa. Hayunele
IPUHLIMIIBI XUMUYECKOTO ITPOU3BO/ICTBA. 3allluTa
OKpYXKaIOILEH cpeibl U OXpaHa TpyJa IIPU XUMHYECKOM
pou3BoJcTBE. OCHOBHBIE CTAANHU XUMHUYECKOTO
IIPOU3BO/ICTBA.

2. XuMus B CEIbCKOM XO035HUCTBE. XUMHU3ALMSI CEIbCKOTO
XO3SIIICTBA U €€ HalpaBJeHUs. Y100peHUs U ux
KIaccuuKamyst. XMMUYECKUE CPEICTBA 3aIUTHl PaCTCHUH.
OTtpunarenabHble TOCIEACTBUS IPUMEHEHUS

MECTHUINIOB U O0pb0a ¢ HUMH. XUMHU3aIUs
KUBOTHOBOJICTBA.

3. Xumus ¥ IOBCETHEBHAS KU3HB ueoBeka. JlomarHsist
anTeka. Motroiue 1 yucTsmue cpeacrsa. Cpeactsa 60pbObI
¢ ObITOBBIMU HaceKOMbIMU. CpecTBa JINYHON TUTUEHBI U
KOCMETHKHM. XUMUS U UIa. MapKUpOBKY yITaKOBOK
MUIIEBBIX U TUTHEHUYECKUX IPOJAYKTOB U YMEHUE UX
YUTaTh. DKOJIOTHUS KIIINIIA. XUMUS U T€HETHKA YeJOBEKa.

Pa3zges 2. Oprannyeckasi XuMus

Tewma 2.1 [IpeameT opranndecKou
xumun. Teopus cTpoeHus
OPraHNYeCKUX COCTMHEHUHN

1. [lonsiTie 06 OpraHNYECKOM BEIIECTBE U OPraHUYECKOI
xumun. KpaTkuii ouepk UCTOPUH Pa3BUTHS OPraHUYECKOU
XUMUHU.

2. OcHOBHBIE TIOJIOKEHHUS TEOPUH cTpoeHus A. M.
byrnepoBa. Xumuueckoe

CTPOCHHE U CBOKCTBA OpraHnyeckux Bemects. [TonsTrue 06
n3omepun. CriocoObl 0TOOPAKEHHS CTPOSHUS MOJICKYJIIbI
(bopmymbl, MOTEIH).

3. Knaccudukanus opraHM4eCKuX BEIIECTB

B 3aBUCUMOCTH OT CTPOEHUs yriiepoaHou uenu. [lonsitue
(GyHKIMOHAIBHON TPYIIIIHIL.

4. IlonsTHe O TUIIAX U MEXAHU3MaX

peaKkuuii B OPraHu4eCKON XUMHUH.

Tema 2.2 [IpenenbHbie yraeBOA0POIbI

1. ITonsarue 06 yrineBomopoaax. OcOOEHHOCTH CTPOCHUS
MpEeJIebHBIX YTIEBOAOPOJIOB. AJIKaHbl KaK MpPEACTaBUTEIN
IpEeNeNbHBIX YTIEBOAOPOIOB.

2. XMHYECKHUE CBOICTBA ajIKaHOB. Peakiuu:
raJIoreHUPOBAaHKE, HUTPOBAHUE, T UIPUPOBAHUS, TOPEHUS,
KaTaTUTUYECKOTO OKUCIICHUS aJIkaHOB. KpeKuHT ajlKaHoB,
pa3nyYHbIe BUJIbI KPEKHHTa, IPUMEHEHHE B
npoMbInUIeHHOCTH. [Tuponu3 u KoHBepcusa MeTaHa,
U30MepH3aIs alTKaHOB.

3. OGnactu npuMeHeHus ankaHoB. [IpoMblnIeHHbIE
CIOCOOBI OMYYEHHS AIKAHOB: MOJIYYEHUE U3 TPUPOIHBIX
UCTOYHUKOB, KPEKUHT MapauHOB, OTyUCHHE
CUHTETHUYECKOTO OCH3MHA, Ta3uUKaIUs YIIId,
TUAPUpPOBaHUeE alkaHOB. JIabopaTopHbIe CIIOCOOBI
MOJIY4EeHHs aIKaHOB: CUHTE3 Bropua, nexap-
OOKCHITMPOBAHUE, TUPOIIN3 KapOuaa aTrOMUHUS.

4. T'omosoruueckuil psii ¥ HOMEHKJIATypa UKIOAIKAHOB,
ux ob6mas popmyna. [lonydenne u pusmveckre cBoKcTBa
[UKJIOAJKaHOB. XMMHUYECKHE CBOMCTBA ITUKIOAIKAHOB.
Peakiuu npucoeiMHeHNs U paJMKaIbHOTO 3aMEIICHHUS.
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Tema 2.3. OTUIIEHOBBIE U TUEHOBEIE
YTIICBOIOPOIBI

1. Tomonoruueckuii psix u odmast GopMyria aKeHOB.
N30Mepust 3TUIIEHOBBIX YIJI€BOJOPOA0OB: MEXKIACCOBAs,
YIJIEPOAHOIO CKEJIETA, OJIOKEHUS KPATHOU CBSA3H.
Oco0GeHHOCTH HOMEHKIIATYPBI ATUIICHOBBIX YTIIEBOJOPO/IOB.
®u3n4eCcKue CBOMCTBA AJIKEHOB.

2. XumudecKkre CBOMCTBa alkeHOB. Peakiuu
rajoreHupOBaHus, TUIPOTaJIOTeHUPOBAHUS, TH IpaTaIUH,
ruapupoBanus. [IpaBuno MapkoBHuKoBa 1 3alileBa.
JlaGopaTopHbIe crioCcOOBI MOTYIESHHUS ATKEHOB.

3. [lonsaTHe u K1accupUKaIys TUSHOBBIX YTIEBOJOPOIOB MO
B3alMHOMY PacIlOJI0KEHUIO KPAaTHBIX CBSI3el B MOJIEKYJIE.
Homenknarypa TMEeHOBBIX YIIIEBOJIOPOJOB. XUMUYECKUE
cBolicTBa ankaaueHoB. [lomumepuzanus queHoB. CriocoObl
IIOJIy4EHUS AUEHOBBIX YIJIeBO10po10B: padotsl C. B.
JleGeneBa, eruipipoBaHUE AJIKAHOB.

Tema 2.4. AuieTuiieHOBBIE
YTJIEBOIOPO/IBI

1. T'omonoruueckuii psia u oOmiast popmysna alKuHOB.
Homenknarypa aneTuiIeHOBBIX YIIIeBOI0POI0B. M3oMepus
MEXKJIaCCOBasl, YIJIEPOJIHOTO CKEJeTa, MOJ0KEHUsI KpaTHOU
CBSI3H.

2. XuMH4ecKue CBOMCTBA U IPUMEHEHNE aJIKUHOB. Peaknus
Kyueposa. [IpaBusio MapkoBHUKOBa TPUMEHHUTEIBHO K
aneruiieHaM. [loBuxkHOCTE aTOMa Bo10poAa (KUCIOTHBIE
CBOMCTBa aTKMHOB). OKHCIICHHE aIKMHOB. Peakius
3eJIMHCKOTO.

3. [IpuMeHeHue alleTUICHOBBIX YIJIEBOJOPOIOB.
[TonuBununauerar. [lonydenune ankunoB. [lonyuenue
aleTHJIEHA TUPOJIM30M MeTaHa U KapOUJIHBIM METOJIOM.

Tema 2.5. ApomaTuueckue
YTIE€BOA0POIbI

1. beHsou kak nmpeacTaBUTeNlb ApeHOB. Pa3BuTue npen-
CTaBJIEHWH O cTpoeHuHn OeH301a. COBpeMEHHbBIC
MPEJCTaBICHUS 00 3JIEKTPOHHOM U MPOCTPAHCTBEHHOM
cTpoeHun Oenzona. ['omosniorn 6eH3051a, X HOMEHKIATYpa,
obmas ¢popmyna. Ousnueckue CBOMCTBa apEHOB.

2. XuMHUY€ECKHE CBOMCTBa apeHOB. [IpuMepsl peakimii
ANMEKTPOUIBHOTO 3aMELICHHUS:

raJIOr€HUPOBAHMUSI, ATKUIMPOBAHUS, HUTPOBAHUS,
cynabbupoBanus. Peakuyu ruipupoBaHus U NPUCOCTUHEHUS
xJiopa k 6enzony. OcCOOEHHOCTH XUMUYECKHX CBOMCTB
TOMOJIOTOB O€H3011a.

3. [IpupoaHbIe HCTOYHUKH aPOMATUYECKUX YTIEBOJIO-
pPOJIOB. ApoMaTH3alysl aJKaHOB U IIUKIJIOAIKAHOB.
AnkunupoBaHue 6eH3oa.
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Tema 2.6. [IpupoiHbIE HCTOUHUKU
YIJIEBOJIOPOIOB

1. Haxoxxeaue B mpupoie, COCTaB U (PU3NUECKUE CBOWCTBA
HedTu. [IpombinuieHHas iepepaboTka HEPTH.
Pextudukanus HedhTH, OCHOBHBIE (PPAKIUU €€ PA3ICTCHHUS,
UX UCIO0JIb30BaHKE. BropuuHas nepepadoTka
HedTenpoaykToB. KagecTBo aBTOMOOHIBHOTO TOIUIMBA.
OxTaHOBOE YHCIIO.

2. Ilpupoanbiii 1 nonyTHHIN HePTAHOM ra3bl. CpaBHEHKE
COCTaBa MPUPOJIHOTO U MMOIYTHOTO ra30B, UX MPAKTUUECKOE
UCIIOJIb30BaHUE.

Kamennsbiit yroas. OCHOBHBIE HaIlPaBJICHUS UCIIOJIb30BaHUS
KaMeHHOro yriist. KokcoBaHne KaMEeHHOTO YyIuisl, BaXKHEHUIINE
IPOJYKTHI 3TOTO IpolLecca.

3. DKOJIOTHYECKHE aCMEeKThI 100bIYH, IEPePabOTKU U
UCIIOJIb30BaHUS TOPIOUYNX UCKOTIAEMBIX.

Tema 2.7. 'uipoKcuiibHbIE
COCIIMHEHUS

1. Knaccudukanusi CnupTOB 1O TUITY YTIE€BOIOPOTHOTO
paauKkana, Yuciay TMAPOKCHIBHBIX TPYIII U THIYy aTOMa
YTJI€pO/ia, CBSI3aHHOTO C THIPOKCUIIBHOM IPYIIIION.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCUIIBHOM rpynnbl. BiusHue cTpoeHus CiupToB Ha UX
¢uznyeckue cBoiictBa. ['oMmosornyeckuii psa npeaeabHbIX
OJ/IHOATOMHBIX CIIUPTOB. V30Mepusi 1 HOMEHKIIaTypa
aJIKaHOJIOB, UX o0mmas Gopmyra.

2. XMHYECKHE CBOICTBA aJIKaHOJIOB. Peaknimonnas
CIOCOOHOCTH MPEENbHBIX OJTHOATOMHBIX CITUPTOB.
Peakuuu, noaTBep:kIaroIie KUCIOTHBIE CBOMCTBA CIUPTOB.
Peakuuu 3amenieHusi THAPOKCUIBHOM TPYMIIBI.
MesxmodnekysipHasl Ieruaparanus CliupToB, YCIOBHUS
00pa3zoBaHus IPOCTHIX (HUPOB.

3. CniocoObI momyueHus cnupToB. ['uaposm3
raJloreHajgkaHoB. ['uapaTaius aJKkeHOB, YCIOBUS €€
npoBeneHus. BoccraHoBieHne KapOOHMIBHBIX COSTUHEHHI.
4. MHoroaToMHble cniupThl. MI3oMepusi 1 HOMEHKIAaTypa
npeJcTaBuTeNIel ABYX- U TPEXaTOMHBIX

cnupToB. OCOOEHHOCTH XUMUYECKIX CBOMCTB
MHOTOQTOMHBIX CIIUPTOB, UX KAUECTBEHHOE OOHApy>KEHUE.
OTtaenbHBIE MIPEACTABUTENH: STUICHIIMKOIb, TIHIIEPHH,
CHOCOOBI UX MOJIyYEHUS], IPAKTUYECKOE IPUMEHEHHE.

5. ®eHon. DNeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
denona. BzanMHoe BlMsHUE apOMATHYECKOTO KOJIbLIa U
TUAPOKCUIIBHOM IpyNIbl. XUMHUYECKUE CBOMCTBA (heHoIa
Kak (yHKIIHS €ro XMMHYeCKOoro ctpoeHus. bpomupoBanue
(deHona (kauecTBEHHAs peaklus), HUTpOBaHUE (MMKPUHOBAs
KUCIIOTa, €e CBOMCTBA U npuMeHeHue). OOpa3oBanue
OKpallIeHHbIX KoMILIeKkcoB ¢ HoHoM Fe®*. TTpumenenue
¢enona. [lonydyenue eHosia B MPOMBINIIEHHOCTH.
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Tema 2.8. Anpaeruasl U KETOHEI

1. T'omosoruueckue psijibl alibJIETUAO0B U KETOHOB. [loHsATHE
0 KapOOHHMJIBHBIX COCTMHEHUAX. DIEKTPOHHOE CTPOCHUE
KapOOHMIIBHOH rpymibl. M30Mepust 1 HOMEHKIIaTypa
albACTUI0B U KeTOHOB. dU3M4ecKue CBOMCTBA
KapOOHMJIbHBIX COEIMHEHUH.

2. XuMUUYecKue CBOMCTBA aJIbIAETUA0B U KETOHOB. Peakiuu
OKHCIICHUS aJbJEeTHIOB, KAYECTBEHHbIC PEAKLIUH Ha
aNbACTUHYIO Tpynny. Peaknuy noamkoHaeHcauuu:
obpa3oBanue GpeHoI0(GopMaTBICTHIHBIX CMOJT.

3. Ilpumenenue u nMoaydeHue KapOOHMIBHBIX COCTUHEHU.
[IpuMeHeHue anpaeruioB u

KETOHOB B OBITY U MPOMBIIIJIEHHOCTU. AJIbJETU/IBI U KETOHBI
B nipupoe (3pupHeie Macia, pepomonsl). [loxyuenue
KapOOHWJIbHBIX COEIMHEHNUN OKUCIIEHUEM CIUPTOB,
TUApaTalfed ATIKMHOB, OKMCIIEHHEM YIJIEBOIOPOIOB.

Tewma 2.9. KapOoHOBBIE KUCIIOTHI U UX
TIPOU3BOTHBIC

1. ITonsiTHEe 0 KapOOHOBBIX KHCIOTaX U X KJIacCUPUKAIIHSL.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCUITLHOM TpymIibl. [ OMOJOTHYECKUN P IPEASTHHBIX
OJJHOOCHOBHBIX KapOOHOBBIX

KHCJIOT, UX HOMEHKJIATypa U U30MEPHS.

2. XuMUYeCKHe CBOMCTBA KApOOHOBBIX KUCIIOT.
O6pazoBanne PyHKIIMOHAIBHBIX MPOU3BOIHBIX KapOOHOBBIX
kuciot. Peakuuu srepudukanuu. AHTUIpUIBI KApOOHOBBIX
KHCJIOT, UX MTOJIy4eHHE U IPUMEHEHUE.

3. CnocoObI moy4ueHus: KapOOHOBBIX KHCIOT. Ob1ne
CHOCOOBI OJYYEHHS: OKUCIICHUE aJIKaHOB, AJIKEHOB,
MEPBUYHBIX CIUPTOB, allbJIETUI0B. BaxkHenime
IpECTaBUTENIN KAPOOHOBBIX KUCIIOT, UX OMOJIOTHYECKas
pOJIb.

4. CTpoeHHe U HOMEHKJIaTypa CII0KHbBIX 3(DUPOB,
MeXKKJIaccoBas U30MepHsi ¢ KapOOHOBBIMHU KHCIOTaMHU.
CriocoOblI mostydeHus ClIoxHbIX 3¢pupoB. JIaBcaH kak
IIPEJICTABUTENb CUHTETUYECKUX BOJIOKOH. XUMUYECKHE
CBOMCTBA U MPUMEHEHHE CIIOXKHBIX 3(PUPOB.

5. Kupsl kak cioxHbie 3¢upsl raunepuHa. KapooHossie
KHUCJIOThI, BXOJSIINE B COCTAB JKUPOB. XUMUYECKUE
CBOWCTBA KUPOB: TUJIPOJIU3, OMBUICHHE, TUAPUPOBAHUE.
buonorudeckas poiib )KHPOB, UX HCIIOIH30BAHKE B OBITY U
npoMbinieHHOCTH. Conu KapOOHOBBIX KUCIOT. Mblia,
CYILLHOCTb MOIOLIEro AeicTBUsL. OTHOIIEHUE MbLIA K
xecTkoi Bojie. Cunternueckue morwmue cpeacrsa — CMC
(merepreHThl), UX TPEUMYIIECTBA M HETOCTATKH.
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Tema 2.10. YraeBoasl

1. ITousitre 06 yrineBoaax. Knaccudukaius yrieBooB.
MoHo-, tu- 1 noaucaxapuasl. buosornueckas poib
YTIJIEBOJIOB, X 3HAUEHHE B )KM3HU YeJIOBEKA U OOIIECTBA.
2. Monocaxapusl. [ 7110K03a, CTpOCHHUE €€ MOJIEKYJIbI U
¢usuueckue cpoiicTBa. Tayromepus. XUMHYECKHE
CBOMCTBA ITFOKO3bI: PEAKLIUHU O aJlbJIETUIHOM rpymnmne
(«cepeOpstHOTO 3epKajiay, OKUCICHUE a30THON KHUCIOTOM,
ruipupoBanue). Peakuuu riroko3pl Kak MHOTOATOMHOIO
CIUpTa: B3aMMOJEHCTBHE IIFOKO3bI C THJIPOKCHJIOM MEIU
(I1). Paznuunble TUNBI OpOKEHNUs (CIIMPTOBOE,
MOJIOYHOKHCIIOE).

3. I'moxo3a B npupoje. buonoruueckas pojab U NpUMEHEHHE
II0K03bl. PPyKTO3a Kak n3oMep Itoko3bl. CpaBHEHHE
CTPOEHUS MOJIEKYJIbl U XUMUUYECKUX CBOWCTB TJIIOKO3bI U
¢$pykTo3bl. DpyKTO3a B IPUPOJIE U €€ OMOoJIoTnYecKast poib.
4. Qucaxapunpl. Ctpoenue nucaxapuioB. CTpoeHue u
XMMHUYECKHEe CBOMCTBA caxapo3bl. JIakTo3a u MalibTo3a Kak
M30MepHI caxapo3bl.

5. lMonucaxapuapl. O0IIEE CTPOSHUE TIOJIHCAXAPHIOB.
Crpoenue Mosekynbl kpaxmana. @u3ndyeckue CBOMCTBa
Kpaxmaja, ero HaXxoKJIeHHe B PUPOJie U OHoJIornuecKas
pousb. ['mukoreH. XuMuueckure CBOMCTBA Kpaxmaa.
CpaBHeHHE CBOMCTB KpaxMaJja M LEJUIIOJIO3bI.

Tema 2.11. AMUHBI, aMHHOKHCIIOTEI,
Oenxu

1. Knaccudukanust 1 uzoMmepusi aMuHOB. [ 'oMoJIorHuecKue
PAIBI IpeeNbHBIX anupaTHIECKUX U

apoMaTHYeCKMX aMUHOB, H30MEPHs U HOMEHKIATYypa.
XUMHYECKUEe CBOMCTBA aMUHOB. [IprMeHeHre 1 nojydeHne
aMUHOB.

2. IlonsiTie 06 aMUHOKHUCIIOTAX, UX KJIACCU(DUKAIUS U
cTpoeHue. /[BOIICTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ IPUYMHBL. Peakiuu KoHIeHCaI1H.
[lentunnas cBs3b. CHHTETUYECKUE BOJIOKHA.
Knaccuduxanus BonokoH. [Tonyuenne aMUHOKHUCIIOT, UX
IpUMEHEHUE U OUOJIOTHYecKas

byHKIHS.

3. benku. benku kak npupoansie moiaumepsl. [leppuunas,
BTOpUYHAS, TPETHYHAS U

YeTBEPTUYHAS CTPYKTYPhI O€JIKOB. XUMHYECKUE

CBOICTBa O€JIKOB: TOpEHNUeE, IeHATYypalHsl, THAPOIIU3,
KayecTBEHHbIE (I[BETHBIC) PEaKIIUU.

buonorunueckue QyHkimu 6€IKOB, NX 3HAYCHHE.

Tema 2.12. Asorcoaepxaiue
TETEPOLIMKINYECKUE
coenuHeHus. HyknenHoBbIe KUCIOTEI

1. HyknenHoBble KUCIOTHI. HyKI€MHOBBIE KUCIOTBI KaKk
IIPUPOJHBIEC NOIUMepsl. HykieoTusl, uX CTpoeHuUE,
npuMmepsl. AT® nu AJID, ux B3auMoInpeBpalieHue U pojib
9TOTO IMpoLecca B IPUPOJIE.

2. Ilonstue /IHK n PHK. Crpoenne JIHK, ee nepsuunas u
BTOpHUYHAs

cTpykrypa. Perunkanusa JJHK.

Tema 2.13. Buosmornueckm akTHUBHEBIE
COEUHEHUS

1. [Tonsitue o pepMeHTax Kak 0 OUOJIOTHIECKUX
KaTanu3aTopax 6enkoBoit mpupoasl. Kinaccudukarus
¢depmeHTOB. 3HaueHne GepMEHTOB B OMOJIOTHUH U
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MPUMEHEHHUE B TIPOMBIIIUICHHOCTH.
2. IlonsTue o BuTamuHax. Mx knaccudukanus u
0003HaYEHHE.

3. [MonsiTvie 0 ropMOHaX KaK OMOJIOTUYECKH aKTHBHBIX
BEIECTBAX, BBIOTHSIONINX YHIOKPHHHYIO PETyJISIUIO
KU3HEICATSIILHOCTH opranu3MoB. Kiraccupukanms
TOPMOHOB: CTEPOU/IBI, TIPOU3BOIHBIC AMHHOKHCIIOT,
MOJIMTICNITUTHBIE U OCITKOBBIE TOPMOHBI.

OTtaenbHBIC IPEACTABUTENH: ICTPAHOII, TECTOCTEPOH,
WHCYJIVH, aJ[pCHATTNH.

4. TloHsATHE O JIEKAPCTBAX KAK XUMHUOTEPAITEBTUICCKUX

AHTUOUOTHKY (MIEHULIMJUINH), aHTUITUPETUKU (ACIIMPUH),
aHAJIbIeTUKU (aHAJTBIMH). MeXaHu3M JAeHCTBHSI HEKOTOPBIX
JEKapCTBEHHBIX IIPENapaToB, CTPOCHUE MOJIEKYII,
IIPOTHO3UPOBAHKE CBOMCTB HA OCHOBE aHAJIN3a
XMUMHYECKOTO CTPOEHUSI.

AHTHUOMOTHUKHU, UX KIIACCU(PHUKAIUS IO CTPOEHUIO, TUITY U
CHEKTPY JIEHCTBHSI.

IIpumep KOHTPOJILHBIX PadoT:

Bormnpockl KOHTPOJIBHBIX paboT

KontposbHas paboTta mo pazgeny 1
«O01mas 1 HeoOpraHuvIecKast XUMUS»

BapuanT Nel
1. K amysnbcusMm ¢ xxuakoi $a3oit OTHOCSATCS:
1) mnena
2) B3BEChH
3) kpem
4) nynbna

2. OmnpenenuTe MaccoBYIO J10J1t0 BObI B kpuctaimoruapate CaSOy - 2H20 (rurmc).

3. Haiigute maccy couin, KoTopast 00pazyeTcs pu B3aUMOACHCTBUU PAacTBOpa THIPOKCHUIA KAJIHS
C PacTBOPOM CEpPHOU KUCIOTHI Maccoi 30r ¢ MaccoBOM J10Jield KUCIOTHI 5%.

4. Onpeznenute MacCcOBYIO JIOJIO Cylb(ara HaTpus B pacTBOpE, MOJYyYEHHOM ciauBaHueM 120r
10%-noro pactBopa NazSO4 u 200r 4%-Horo pacTBopa TOro *e BellecTBa.

5. Beruucnute MosnsipHyto KoHeHTpanuoo 20 % pacTBopa XJopHia Kajlblus MIOTHOCTIO 1,178
I/MIL

6. UeMy paBHa MOJIIPHOCTH U MOJSUTBHOCTH 30% pactBopa NaOH mnotHocthio 1,328 r/mn? K 1 i
ATOTO pacTBOpa MPUOABMIIM 5 11 BOJIbI. BRIYHCINTE MacCOBYIO JIOJIIO MOJTYYEHHOTO PacTBOPA.

7. BeluucnuTe KOHIL. TUAPOKCHU]T HOHOB B BOJHOM PAacTBOPE, €CJIM KOHII. HOHOB BOJOPO/Aa paBHA
10 monn/n. YKakuTe 1BET METUIIOPAHKA B 3TOM PACTBOPE.
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8. B pactBop momectuiu 100 mosekyn. OnpenenuTe Yucio JUCCOIMUPOBAHHBIX MOJICKYJI, €CIIH
CTEIEeHb AUCCOLUALIMY PABHA!

1) 0,04

2) 04

3) 0,1

4) 0,9
9. pH pactBopa paBeH 5. Beruncinure KOHIEHTPAIMIO THAPOKCHI HOHOB B PACTBOPE. YKAKUTE
LBET METUWJIOPAHKa B TOM PacTBOPE.

10. K 20 r pacTtBOpa, coaepxariero 5 % cynbhara Meau, 100aBUIU THAPOKCU]] HATPHUSI.
Brruucnure maccy o6pazoBasiierocs ocaaka?

11. Kakue wu3 mNpUBEICHHBIX pEAKIMUH SBJISIOTCS BHYTPUMOJIEKYISIpHBIMU? PaccTaBbTe
K03((UIIMEHTH] B ypaBHEHUSAX peakuil. YKa)KUTe BOCCTAHOBUTEINb, OKUCIUTEb.

a) KNO3 = KNO2 + Oy;

0) Mg+ N2 = MqsNz2;

B) KCIO3 = KCI + Oo.

12. CocTaBbTe CXeMY 3JIEKTPOJIM3a BOJHOIO pacTBOpa HUTpaTa Gapus Ha MIATHUHOBBIX

AMEKTPOIAX

13. ITpu snekTposin3e paciiiaBa Xjaopuaa HaTpust Maccoit 11,7 r Ha aHoie BbIIETUIICA a3
KOJIMYECTBOM BermiecTna?

14. TIpu snexTpom3e pacTBOpa THAPOKCHIA Oapys Ha aHOJIE BBIICTISETCS: a) BOIOPO.; 0)
KHCJIOPOI; B) Oapwid.

[Ipu 31eKTpoaM3e pacTBOpa HOUIa KaJIUs B paCTBOpPE 00pa3yeTcs: a) HOJA0BOAOPOHAS KUCIIOTA;
0) BOJIa; B) TUAPOKCH]T KAJIHSI.

Bapuant No2
1. K a’po3zomsm ¢ TBepaoi (Ha3oit OTHOCATCS:
1) tyman
2) cmor
3) obmaka
4) memza

2. BobluncnuTe MaccoByIO JOJO IMIENOYH, KOTOpas oOpa3yercs mpu pacTBopeHuu 124r okxcuaa
HaTpus B BoJie Maccoit 960r.

3. Beruucnaute maccoByto a0t (%) KpuctamumzanuoHHo Boabl B ['aybepoBoit comn NaxSOy -
10 H20

4. CxoJibKO TpaMMOB Bo1bl HaJ10 ucnapuTh 13 800 1 15%-ro pacTBOpa BeecTsa, YToObl yBEIUYUTh
€ro MaccoByto 100 Ha 5%7?

5. dnsa weitpamuzanuu 20 ma 0,1 M pacTBopa cosisiHON KHCIOTHI MOTPeOOBanoch 6 M1 pacTBopa
enkoro Harpa. OnpeneauTb MOJISIPHYIO KOHIIEHTPALMIO pacTBOPa €AKOro HATpa.

6. CkoJIbKO I'PaMMOB pacTBOpa C MacCOBOM J10J1eH cepHOt KHCIO0Th 96% Heo0X0AuMO BIUTH B 1 11
BOJIbI, YTOOBI MOJIYYUTh PacTBOP ¢ MaccoBoit gouieit 10% ?
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7. Ckoapko M 0,5 M u 0,1 M pacTBOpoB a30THOM KHUCIOTHI CIEAYET B3SITh Ul IPUTOTOBIECHUS
1000 mi 0,2 M pacTBopa.

8. B pacrtBop mnomectuniu 100 wmosekyn. Omnpenenute CTENEHb AUCCOLMALMM, €CIU
JMCCOIIMUPOBAIIH:

1) 5 monekyi,

2) 15 moueky,

3) 50 moueky,

4) 95 monekyi
9. pH pactBopa paBen 3. Bplumcnure KOHI. THIPOKCHI HOHOB B PAcTBOpE. YKAKUTE LBET
¢denondranerHa B 3TOM pacTBOpeE.

10. B pesynbrare peakuuu cyiabdura Kaiabius ¢ okcuaoM kpemHus (IV) Beimenuics ra3z okcunu
cepsl (IV) o6pemom 67,2 1. Onipenenute Maccy COJIM, KOTOpasi BCTYIHIIA B PEAKITHIO.

11. Kakue coeqHeHNs 1 TPOCTHIE BEIIECTBA MOT'YT MPOSIBIIATH TOJIBKO OKUCIUTEIbHBIE CBOMCTBA?
Bribepure Takue BemecTBa u3 npeaiokeHHoro nepeuns: NO2, Oz, H2SO3, KoSO4, FeClo, HNO3.
CocraBbTe ypaBHEHHE AIEKTPOHHOTO OanaHca, paccTaBbTe KOYPPHUIIMEHTHI B ypaBHEHUN peaKUu:

Clz + KOH = KCI + KCIO3 + H20.
12. CoctaBpTe cXeMy OIJIEKTpPOJIM3a BOJHOIO pacTBopa cyibdara LHHKa Ha IpadUTOBBIX
EKTPOAAX

13. Tlpu snekTposi3e BOJHOTO pacTBOpa HHUTpaTa cepedpa BhIAETHIOCH 5,6 i raza. CKOJIBKO
IrpaMMOB MeTaJljla OTJIOKHIIOCH Ha KaTtojae?

14. I1pu snexktpoause pactBopa Hutpata meau(Il) Ha kaToae BrIaEsETCS:
a) Mezlb; 0) KHCIOPOI; B) BOJAOPO/I.

[Tpu srexTponm3e pacTBopa OPOMUIA JIUTHUSI B paCTBOpE 00paszyercs:

a) Boj1a; 0) OpOMOBOIOPOIHASI KUCIIOTA; B) TUAPOKCH]T JTUTHSI.

KoHntposbHas paboTa 1o pazzaeny 2
«Opranuyeckasi XUMHsI»
Bapuant Nel

1. [IpuBeauTe 1Mo oAHOMY IPUMEPY JUIS KaXKJIOTO THUIIA:

a) Peakuuu, HampaBlieHHbIC HA YIJIMHEHHE [eNH (KOHCTPYKTUBHBIC PEaKIIMH ), HAPUMED,

IKWJIMPOBAaHKE, IOTMMEpU3aIus, (OJI1)KOHACH IS

b) Peakiuu, HanpaBicHHBIC HA YKOPOUYCHUE YIIIEPOTHOM e  (PEAKI[MH PACIICTLICHHUS )

C) Peakuuu BBeICHUS, yaaJCHHS WIN B3aUMOIIPEBPAIICHUS PYHKIIMOHAIBHBIX TPYIIIT

d) Peaknuu oOpa3oBaHus KPaTHBIX CBSI3EH

e) Peakuuu MUKIM3ALUN U apOMATH3AIHH

2. OHpeL[eJII/ITe BAJICHTHOCTDb U CTCIICHU OKUCJIICHUA aTOMOB YIjepoJa 1o CI)OpMyJIaM
COG,Z[I/IHCHI/II‘/’I: C2H5-, C3H4, CHC|3, CszOH, C5H10, C3H8, CH4, CH3C|, CH30H, CC|4

3. CoctaBbTe CTPYKTYpHBIE (OPMYIIBI POMMIOEH301a, €ro roMoJiora u nzomepa. Hazosute
BEIIECTBA.

4. CocraBbTe YpaBHCHUA pCaKI_II/Iﬁ B COOTBETCTBHUHU CO CXEMOM HpeBpameHHﬁ: HN3BCCTHAK —
OKCHJ KaJIbIIusid — Kap61/m KaJIbIIusd — allCTHIJICH — OceH30II — reKCaxjiopaH.
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5. 10 1 cmecu stuneHa u nponasda u 10 1 Boopoaa NpomycTUIM HaJ KaTanu3atopoM. [Ipu atom
o0mmit 00beM cMecu ymeHbInmiIcs 70 16 1. Onpenenute 00beMHOE COAEepKaHue MpoNaHa B
HCXOJIHOM CMECH.

6. Onpenenute MOJEKYIAPHYIO (GOPMYITY AUTATOTEHIPOU3BOIHOTO AJIKAMEHA, €CIIH U3BECTHO,
YTO MaccoBas J10J1s1 Opoma B HEM cocTaBisieT 75,5%?

7. B pe3ynbTaTe peakuuu NOJHOTO OKHCICHUS TOMOJIOTa OEH30I1a BeIIENWICS ra3 oobemoM 4,704
1. OnpenenuTe CTPOEHHE apOMAaTHYECKOTO YIIIEBOJOPOA, €CIIN U3BECTHO, YTO B PEAKIIHIO
Berynuiio 6,048 11 kucnopona?

8. Kakue BemecTsa MOXKHO UCIIOJIb30BaTh JUIsl OCIEA0BATENBHOIO NpeBpaienus? Hanucars
YPAaBHEHUs pPEaKIUil.

CaCO; — CaCz

o)
C —= H—C=C—H —’CH;‘—C</

7\ "

H—CH=CH—H CQHG S— CGH5N02
C,HsOH HO—CH,—CH,-OH
Bapuant No2

1. Hanmmure ypaBHEHHS peakIii TUAPUPOBAHUS TIIFOKO3BI U (PYKTO3Bl. YKAKHUTE, K KAaKOMY
KJIaCCy OpraHMYeCKUX BEIIECTB OTHOCATCS MPOIYKTHI BOCCTAHOBIJICHHUS.
2. CocraBbTe CTPYKTYpHBIC (hOpMYyIBI: a) 4-BTOp-OyTHII-3,5-1MMeTIIIrenTana; 0) 4-BTOPIPOITHII-
3-3THIIrenTaHa.
3. Ilpu B3anMoeiicTBHH 8 cM° TIpeebHOr0 0JHOATOMHOTO crupTa (1L = 0,8 r/cM®) ¢ HaTpueM
BBIJICTTUIICS BOJOPOJ B 00beMe, TOCTATOYHOM JUIsl THApUpoBaHus 2,24 1 steHa (H. y.). Onpenenure
MOJIEKYJISIPHYIO (OPMYITy CIIUPTA.
4. OnpenenuTe KOHEYHBIN TPOAYKT B pe3yJIbTaTe CIACAYIOUIMX TPEBPALLICHUI:
C +HCI +Na, 7 AlCly, 1 kart., t +H50

- A = %3 ~H, 4 H,S0, (konu.) X5
Hanummre ypaBHEHUS 3TUX peaklni.
5. Ha cmech kapOuIOB altOMUHUS M Kalblusa Maccod 34,4 T moaelcTBOBaIM pa30aBiICHHOMN
COJIIHOM KucnoToi. Ompenenure MOJICKYISIPHYIO (HOpPMYINy YIIIEBOJOPOAOB, BBIICIHBIIUXCS B
XOJI€ peaklliu, €ClIid UX CyMMapHBIi 00beM coctapisieT 14,56 n?
6. Paccumnraiite, kakoit 00beM (H. y.) Bozayxa (¢ (02) =21 %) HeoOX0 1M i1l TOJTHOTO CTOPaHUs
10 m® npupoanoro rasa, cojgep:xaero 96 % mno oobemy MeTaHa U 2 % HEroplounMx HpuUMeceii.
OtBeT paiite B M° ¢ TouHOCTHIO 10 0,001.
7. Hanuimure ypaBHEHUS 3TUX PEaKLUH.

CHs — C2Hs — C3Hs — CgHi14 — Ce¢He — CsHsNO2

-

Huxaorexcan
8. Beruncnute, kakoit 00beM (H. y.) JUBHHUIIA MOKHO MOJIyYUTh JETHAPOralioreHupoBanuem 1,4-
muOpomanikaHa Maccoil 216 Kr, eciM BBIXOA MpOJyKTa peakuuu coctasiuser 90 % ot
TEOPETUYECKOr0?
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7.4. OIIeHO‘leIe cpeacrea AJisi IPpOBEACHUA l'lpOME)KyTO‘lHOﬁ arreCcranmmu

JInunblie
®opma [IpakTyeckuii | KayecTBa
3HaHus Ymenus
aTTecTalluu OTIBIT (BJIAZICTH) | OOydaroIer
ocst
Hudd 1. Xumuueckyro 1. Ha3piBaTs: UCII0JIb30BATh dopmupoBa
3a4er, CUMBOJIMKY: 3HAKH | XUMUUYECKHE DJIEMEHThI, | MPUOOPETCHHBIC | HHE
JK3aMeH XUMUYECKUX COCIMHEHUS U3YUYCHHBIX | 3HAHUS U YMEHHUsS | HHTEpeca K
3JIEMEHTOB, KJIaCCOB. B IPaKTHUYECKOHN | n30paHHOMN
hopMyITBI 2. OOBSICHSITB: JESATEILHOCTH | | TIpodeccuu
XUMHYECKUX (bu3HYEeCKUil CMBICI IIOBCEIHEBHOM "
BEIIECTB U ATOMHOTO (TIOPSIKOBOTO) | KU3HH IS OBJIAJICHUE
ypaBHEHUS HOMEpa XUMHUUECKOTO - Oe3ormacHoro | ee
XUMHYECKUX 3JIeMEHTa, HOMEPOB oOpareHus ¢ | ocobeHHOCT
peakiuii. TPYNIIBI U TIEPUOJIA, K BEIIECTBAMH U | SIMHU,
2. Baxxuelimue KOTOPBIM 3JIEMEHT MaTepruaIaMu COBEPUICHCT
TOHSATHS XUMUU MIPUHAJICKHT B - DKOJIOTUYECKU | BOBAHHUE
XUMHUYECKUI [Teproanueckoit cucteme | TpaMOTHOTO TBOPUYECKOU
DJIEMEHT, aTOM, J.. Mennaeneena; MMOBEICHUS B | MHIUBUIYa
MOJIEKYJa, 3aKOHOMEPHOCTH OKpYKaIoIIeH JBEHOCTH
OTHOCHTEIIbHBIC W3MEHEHUS CBOMCTB cpene
aToOMHas 1 AJIEMEHTOB B TIpeieiax - OLICHKH BJIUSTHUS
MOJIEKYJISIpHas MaJbIX EPUOJIOB U XUMHYECKOTO
Macchl, HOH, TJIaBHBIX MOATPYIII; 3arpsi3HeHus
XUMHUYECKas CBSA3b, | CYIIHOCTh PEaKIMi OKpy>Karoleu
BEIECTBO, MOHHOTO OOMEHa. Cpelibl Ha
Kiaccuukanys 3. XapakTepu3oBaTh: OpraHu3zm
BEIECTB, MOJIb, XUMHYECKUE JIEMEHTHI YyeloBeKa
MOJIsIpHasi Macca, (ot Bogopona 110 - KpPUTHYECKOI
MOJISIpHBIN 00beM, | KajibIlHs) Ha OCHOBE UX OIICHKHU
XUMHYECKast MOJIO’KEHHUS B uHdpopmauuu o
peaxuus, [Tepuoauueckoii cucreMe | BElIECTBAX,
Kiaccuukanus J.1. MenneneeBa u HCIOJIb3yeMbIX B
peaKIuii, 0COOCHHOCTEH CTPOCHHS | OBITY
ANEKTPOJIUT U UX aTOMOB; CBSI3b MEX]Iy | - HPUTOTOBJICHUS
HERJIEKTPOJIUT, COCTaBOM, CTPOCHHEM U | pacTBOPOB
ANIEKTPOJIUTUYECKAs | CBOMCTBAMHU BEIECTB; 3aJaHHOM
JMICCOLIMAIINS, XMUMHYECKHE CBOMCTBA KOHIIEHTPALUU
OKHUCIIUTENb U OCHOBHBIX KJIaCCOB
BOCCTaHOBUTEJIb, HEOPraHUYECKUX
OKHCIIEHUE U BEILIECTB.
BOCCTAHOBJICHUE. 4. OnpenensiTe: COCTaB

3. OcHOBHEBIE
3aKOHBI XUMUH;
COXPAaHEHHUS MAaCCHI

BCIICCTB U S3HCPI'HH,

IIOCTOSIHCTBA
COCTaBa,
MEPUOIUYECKU I
3aKOH; 3aKOH
ABorajpo, 3aKoH

BENIECTB T10 UX
dopmynam,
MPUHAJIEKHOCTh
BENIECTB K
OIPENETIEHHOMY KJIacCy
COCIMHEHUMN, TUIIBI
XUMUYECKUX PEaKIUM,
BaJIEHTHOCTh U CTEINEHb
OKHUCIICHUS dJIEMEHTA B
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I'ecca, COCAUHCHUSX, THUII

XUMHUYECKOTO XMMHYECKOH CBSI3U B
CTpOEHUs COEIMHEHUSX,
byrtneposa. BO3MOXHOCTb
4. OcHOBHbIE IIPOTEKAHUs PEaKLUn
KJIaCChl MOHHOTO OOMEHa.
Heopranudeckux | 5. CocTaBIsATh: POPMYIIBI
OpraHUYECKUX HEOPraHUYECKUX
COEIMHEHUH U UX COEIMHEHUIN U3YYEHHBIX
XUMHYECKHE KJIACCOB; CXEMBbI
CBOWCTBA. CTPOEHHMS aTOMOB
nepBbix 20 371EMEHTOB
[Tepuonnueckon

cucremsl J[. 1.
MeneneeBa; ypaBHEHUS
XUMHYECKUX PEAKIIUH.
6. BerunciasaTh:
MacCOBYIO JIOJTIO
XHMHYECKOTO JJIEMEHTA
o hopmyie
COCIMHEHUST; MACCOBYIO
JIOJTIO BEIIECTBA B
pacTBOpe; KOJIHMIECTBO
BEIIECTBA, 00BEM WU
Maccy Mo KOJMYECTBY
BEIIECTBA, 00bEMY WITH
Macce peareHToB, HIn
IPOJIYKTOB PEaKINH;
TETJIOBOM ekt
peaxiuu.

Noobkow

9.

7.4.1 TlpumepHble BONPOCHI J1JIsI IPOBEAeHNsI MPOMEKYTOUHOI aTTeCTAlUN

1 Cemectp
[leproguueckuii 3akOH W MEpPUOJUYECKas CHCTeMa XUMHUYeckux dnemento J[.M.
MenzeneeBa Ha OCHOBE IMPEACTABICHUI O CTPOCHHWU aTOMOB. 3HAUEHUE MEPUOJIUYECKOTO
3aKOHA JUIsl pA3BUTHUS HAYKHU.
CoBpeMeHHBIE TPEJCTABICHUS O CTPOGHUH AaTOMOB XHMMHUYECKHUX DJIEMEHTOB H
3aKOHOMEPHOCTH B HM3MEHEHHH WX CBOMCTB Ha MpUMEpe: DJIEMEHTOB OJHOTO IepHoja,
rpynmnbl. DIeKTpOHHbIE (OpMYJbl U TpadUUecKHe CXEMbl CTPOCHHS 3JIEKTPOHHBIX CIIOEB
aTOMOB 3TOTO MEPHUOA, TPYIIIIHI.
Xumunueckue cBsizu. KoBaneHTHas CBA3b, e 00pa3oBaHHeE.
Nonnas cBs3b, ee 00pa3oBaHue.
3apsiapl HOHOB. CTeneHb OKHCIEHUS U BAIGHTHOCTh DJIEMEHTOB.
Mertannudeckas cBsi3b. BogopoHas cBs3b.
XUMUYECKUE peaKlui U 3aKOHOMEPHOCTHU UX MpoTeKaHusi. CKOPOCTh XUMUYECKOM peaKIuu.
DneMEeHTapHBIE U CIIOKHBIE PEaAKIIUH.
@daxTophl, BIUAIOIME HA CKOPOCTh XUMHYECKHX peakiuil (mpaBuio Bant-I'odda).
KaranuzaTopbl 1 UHTHOUTOPHI.
Heobpatumbie u oOpatuMeie peakinu. Xumuueckoe pasHoBecue (mpunnui Jle [llaremnse).

10. lucniepcHble CUCTEMBI U UX KJIacCU(UKaLUS.
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11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

24,
25.

26.

~own

©CoNo O

13.
14.
15.
16.

17.

18.

PacTtBOpBI.
PacTtBOpUMOCTH BEIIECTB B BOJE.
CriocoObI BEIpaKEHHS COCTaBa PACTBOPOB.
DNEKTPOTUTHYECKAS TUCCOIMALINSA. DIEKTPOIUTHI CHIIbHBIE U cla0bIe.
Koncranta auccommanuu (Kuc), npoussBenenue pactBopumoctu (IIP), Bomopommslit
nokazatens (pH).
I'maponus coien.
OKHCAUTENBbHO- BOCCTAaHOBUTEIbHBIE MPOIECCHl, WX 3HaueHue. CocTaBiieHUE YypaBHEHUMU
OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX peaknuii. PaccranoBka kodpduumeHToB MeTom0M
AIIEKTPOHHOTO OajaHca M IEKTPOHHO-UOHHBIM METOJIOM (METOIOM TOJTYpeaKIuii).
XUMHYECKHE UCTOYHUKH TOKA.
DNEeKTPOXUMHUECKUN Psiji HAIIPSDKEHUH METaJlJIOB.
DNEeKTPOIH3.
OcHoBHbIE KJIacChl HeopraHudeckux coenuHeHuil. Oxcunpl. Knaccupukanus, xummudeckue
CBOMCTBA U CIIOCOOBI MOJTYyUYECHHUSI.
OcHOBHBIE KJacchl HEOpraHuyeckux coeauHeHud. ['mapoxcuapl. Kiaccuduxanms,
XMMHUYECKHE CBOMCTBA U CIIOCOOBI MOJTyYEHUSI.
OcHoBHBIE Kiacchl Heopranmueckux coenuHenuid. Comm. Knmaccudukamms, XHMHUUYECKHE
CBOMCTBA U CIIOCOOBI MOJTYYESHHUSI.
I'enetnueckas cBs3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUH.
Mertamipl. dusznyueckne W XUMHUYECKHE CBOMCTBA. IIpoMeblinuieHHBIE W J1a00paTOpHBIC
CIOCOOBI OJTyYEHHUSI.
Hemeranner. ®@usnueckne W XuMuU4YecKkue CBOWCTBA. [IpombluieHHbIe W J1abopaTOpHBIE
CIOCOOBI MOJTyYEHUS.

2 Cemectp
[Ipenmer oprannyeckoil XUMUU. Teopuss XMMUYECKOTO CTPOEHUS OPraHUYECKHX BEIIECTB
A.M. byrtneposa.
[IpenenbHbIe yrieBoAOpOAbl. AJKaHbl (HOMEHKIATypa, XUM. CB-Ba, OJyUYCHHE).
JlaTe onpeneneHue TepMUHAM: U30MEPBI U TOMOJIOTH.
HenpenenbHuble yrieBoaopoibl. AJKEHbI, ajJKUHBI, allKaJueHbl (HOMEHKIATypa, XUM. CB-Ba,
MOJIydeHUE).
Huknuyeckue yraeBoA0poIbl. ApeHbl (HOMEHKIATypa, XUM. CB-Ba, MOJTyUYCHHE).
[Ipumenenue yrieBo1opoaoB. IIpupoaHbIe HCTOUHUKH YIIIEBOAOPOIOB.
["anmorenonpon3BoAHbBIE YIIIEBOAOPOI0B (TIOIyUEHHUE).
CriupTsl npeeNbHbIe 0IHOATOMHBIE (HOMEHKJIATYypa, XUM. CB-Ba, nosydeHue). [Ipumenenue.
MHuoroaromuslie cnupThl. [loslyueHne u npumMeHeHue.

. @eHombl (HOMEHKIIATypa, X|UM. CB-Ba, MOJIydeHue). ApoMatuyeckue cnupthl. [Ipumenenue.
11.
12.

AnbJeruipl ¥ KeTOHbI (HOMEHKIIATypa, XUM. CB-Ba, oiydyeHue). [lpumenenue.
KapOoHoBbIE KHCIOTBI M HMX MPOU3BOAHBIE (HOMEHKIATypa, XHM. CB-Ba, MOJy4YCHHE).
IIpumenenue.

D¢dupsl. Xumudeckue u pusndeckue cBoiicTa. [Ipumenenue.

XKupsl. Xumnueckue u ¢pusndeckue cBoictpa. [Ipumenenue.

Mpb11a 1 CHHTETHYECKHUE MOIOLLIKE CPEICTBA.

Hutpocoenunenus. AmMuHBI (HOMEHKJIATypa, XUM. CB-Ba, TMOJy4eHHE). AHWINH.
IIpumeHeHue.

Awmunokucinotel U Oenku. CocrtaB, crpoenue, ¢u3. u xum. CpoiictBa. I[IpumeHeHwue
aMUHOKHCIIOT. CHHTE3 OENIKOB.

YrneBoasl. MoHo-, nmu-, mommcaxapuabl. CoctaB, cTpoenue, ¢uz. M xum. CpoiicTBa.
[Tonyuenune u npuMeHEHUE.
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7.4.2 TlpumepHble 3a1a4H Ha 3a4eT

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

1 cemecTp
CocTaBuTh ANIEKTPOHHYIO (HOPMYITY aTomMa KpeMHHS U TpadUUYeCKyr) CXEMY 3allOJIHCHUS
AJIEKTPOHAMU BAJICHTHBIX OPOUTAJICH 3TOTO aTroma.
[Tpu B3ammopeiictBum 27 r okcuaa azota (V) ¢ Bomoi oOpasyercs kucioTa. Omnpenenure
Maccy MOJy4Y€HHON KUCIOTHI.
Oxkcun Maraust Mmaccoi 9,6 T oopadoranu pactBopom o6bemom 60 Mt 1 IIOTHOCTHIO 1,149

KI/J1 ¢ MaccoBoOM JoJieit comstHor kucioTel 30%. Kakue BemecTBa HaxoasTcs B pacTBope?
Paccuuraiite ux maccei?

PaccunraiiTe KOJIMYECTBO BOIBI HEOOXOAUMOE ISl pa30aBIICHHs pacTBOpa Maccoi 2,5 Kr ¢
KoHLeHTpauueln conu 20% ans nomydenust 5% pactBopa?

Hanumure ypaBHeHUS peakiuii CIeayronMX TpeBpalleHHi:
a. P20s — H3PO4 — Ca3(PO4)3]

b. Ba(OH)2 — H20 — NaOH — NaCl —AgCl|

K comn meracunukara kanms maccor 18,48 r npumnu 100,91 1 pacTBopa xnopuja kaapnus
¢ xoHnentpamueit 33%. Kakue BemectBa HaxoasTcs B pactBope? PaccunTaiite nx maccoi?

K pactBopy 066emom 250 mi1 ¢ MaccoBoit goseit ruapokcuaa autus 13 % u mIoTHOCTHIO
1,46 r/cm3 npum pactBop opTodochopHoit KucinoTel. OnpeneanuTe Maccy
o0pa3oBaBIIerocs 0cajKa.

[IpuBeaute nmpumep NoaydeHust OECKUCIOPOAHBIX KUCIOT U UX COJIEH.

BpOMI/II[ CBHHIIA MOJKHO IMOJIYYUTh PACTBOPCHHUEM B KHCJIOTEC OKCHJA, THAPOKCHUAA UIIN COJIN
CBHHIIA. Hammummre TPpHU p€aKru, OIMMCBIBAIOMIUE ITPOLECC MMOJIYYCHHA 6pOMI/II[a CBHHIIA.

Onpenenuth nporeHTHy0 kKoHueHtpauuto KOH B pactBope, ecnu KOH wmaccoit 40 r
pacTtBOpeH B BoJie Maccoit 160 1.

Cwmemranu 300 r 20%-ro pactBopa, 1 500 r 40%-ro pactBopa NaCl. Uemy paBHa npoLieHTHAs
KOHLIEHTpPALIUS MOTy4YEHHOTO pacTBOp?

K 200 mu pacTtBopa cepHoit kucnotsl (1. 1,066) ¢ konuentpauueit 10% mpununu 1 11 Bogs
(1. 1). OnpenenuTs NPOIEHTHYIO KOHIICHTPAIIUIO CEPHOI KUCIOTHI B HOBOM PacTBOPE.

[Ipn ynapuBanuu pactBopa xiopuaa Hatpus maccod 500 rpaMMoB ¢ KOHIEHTpauuein
pactBopa 1% mnomyuyrsin HOBBIA pactBop Maccod 100 rpammoB. KakoBa mnporieHTHas
KOHLIEHTpALIUS MOTy4YeHHOTO pacTBopa?

Omnpenenenue GOpMyIIbI IO MACCOBBIM JIOJISIM.

B cocras BeniectBa Bxo4t 26,53% kanus, 35,37% xpoma u 38,1% kucinopona. Onpenenursb
(dhopmyny BeliecTBa.

Kakoit 06beM BOJBI HAaJO NPUINTh K 2 T cyinbdara HaTpus, 4ToObl NOIYduTh 10%-HbIH
pactBop? KakoBa MoJisipHasi KOHLEHTpaLUs TOJy4eHHOTO pacTBopa’?

OnuimTe XUMUYECKUE CBOMCTBA 3JIEMEHTA € OPAIKOBBIM HOMEPOM 19 10 ero noyioXKeHuto
B TabmuIIe.

ITo popmynam KHCIOT COCTaBUTH (POPMYIBI COOTBETCTBYIOIIUX KUCIOTHBIX OKCH/IOB:

H2S04, H3POy4, H2CrOg4, HzSiO3, H3ASOy4, HCIO.
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19

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

. K pactBopy, conepxkariemy 2 MOJIb THAPOKCHIA HATPUS, TPUOABUIH 2 MOJIb CEPHOM
KHUCJIOTBI. 3aTe€M pacTBOP BhIAPWIIH Jlocyxa. Kakas coyib U B KAKOM KOJIMYECTBE MPU STOM
obpa3oBanach?

10 r oxcuaa Maraust oOpadoTaau pacTBOPOM, coAepkaiiuM 28 T cepHOi KUCIO0ThL. CKOJIBKO
IpaMMOB COJI 00pa30BaoCh?

Kak moytygnth HUTpAT HUHKA, eciau uMeroTcst pactBopsl: ZNCly, NaNO3z, KNO3, AgNO3?

Kak nomyuuts cynbdar Maraust UCX0/Is U3 CIEIYIOIINX BEIIECTB: a) MarHus; 0) okcuaa
MarHus; B) THAPOKCUAA Maruus; r) kapoonara maruus? Hanucarb ypaBHeHHUSI
COOTBETCTBYIOIINX PEAKLIAMN.

JlaHbl crieayromue BemecTBa: okcu 6apus, cyabdar xenesa (1), Bona, cepHas kucinora,
okcun meau (11). Kak, ucrnomns3yst 3T BelecTBa, MOJYyYUTh: a) THAPOKCUT Oapus, 0)
ruapokcun xenesa (I1), B) rugpoxcua menu (11)? Hanucats ypaBHEHHS] COOTBETCTBYIOLINX
peaKuui.

Wcxons u3 yrid, Kanplus U KUCIOPOJa MOIyduTh KapOoHaT Kanblusa. Hanucars
YPAaBHEHUSI COOTBETCTBYIOLIUX PEAKIIUH.

Kakyro maccy cynbdara HaTpust Hy>)kHO 100aBUTh K 500 MJ1 BOJIbI, YTOOBI TOJTYIHUTH 2 Yo-
HbII pacTBOp? KakoBa MossipHas KOHIEHTpaLUs OJIy4€HHOTO pacTBopa’?

K 3 1 10 % pactBopa HNO3 miiotHOocThIO 1,054 /™M npubaBunu 5 1 2 % pacTtBopa Toi ke
KHUCJIOTHI TIOTHOCTHIO 1,009 r/Mi1. BeramrcinTe MacCoByIO JIOJIIO B MPOIEHTAX U MOJISIPHYIO
KOHLIEHTPALIMIO MOJIy4€HHOTO pacTBOpa, 00bEM KOTOPOTO paBeH § 1.

CwMmelnaB pacTBOPBI KUCJIOTHI OJJUHAKOBOW MACChI KaX/blii, HO C pa3HOU MPOIIEHTHOU
koHueHTtpauueit (40 % u 15 %), nobaBunu 3 Kr yucToit BoAb! U moxyduiu 20 % pactBop
kucnoTbl. Ckonbko kusorpammoB 40 % -ro u 15 % pacTBOpoB KUCIOTHI ObLIO cMeIano? (5
OaIoB)

Vxkaxure BEPHOC CYXXACHUC: a) CTCIICHb JUCCOMAalIHU — 3TO OTHOLICHHUEC YHClia
AUCCOLMUPOBAHHBIX MOJICKYII K 061ueMy YUCITY MOJICKYII B paCTBOPE; 6) CHJIBHBIC
QJICKTPOJUTBI UMCKOT CTCIICHL AUCCOHALIUN, PABHYIO 1 %.

1) BEpHO TOJIBKO a)

2) BEpPHO TOJIBKO 0)

3) BepHBI 00a CyXAeHUS
4) o0a cyxJeHHs HEBEPHBI

BoruncnuTe KOHI. THIAPOKCH HOHOB B BOAHOM PAacTBOPE, ECJIM KOHI]. HOHOB BOJOPOIa
paBHa 10 M. Ykakute L[BET JlaKMyca B 5TOM PacTBOPE.

B pactBop, conepxamuii 40 r cynbhaTta Meau, HOMECTUIIH XKelle3Hble onuiki. Kakue
BellecTBa 00pa3yroTcs B pe3ysbTaTe peakiMi U KakoBa UX Macca?

Kakue coequHeHHs ¥ IPOCTHIE BEIIECTBA MOTYT MPOSIBIATH TOJILKO OKUCITUTEIbHBIS
cBoiicTBa? Bribepute Takue BemecTsa u3 npemioxenHoro nepeuns: NHs, CO, SOo,
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32.

33.

34.

35.

=

KoMnOg, Cl, HNO>. CocTaBbTe ypaBHEHHE JJIEKTPOHHOTO OalaHCa, pacCTaBbTe
koa(duimenTs! B ypaBHeHuu peakmun: HNO3s + HoS = H.SO4 + NO + H20.

CocraBbTe cCXeMy JIEKTPOJIN3a BOJHOIO pacTBOpa HUTpaTa cepedpa Ha IIaTHHOBBIX
IEKTPOIAX

[Ipu anexTponuse pactBopa xiaopuaa meau(ll) macca karona ysennumiack Ha 8 1. Kakoit
ras BBIIEJIMIICS, KaKoBa ero Macca?

Dnektponu3 pactBopa Hutpata pryru(ll) mporekaer mo ciemyromieit cxeme:
a) Hg(NOs)2 + H,0 — Hgt + HoT + HNO3;

6) Hg(NO3)2 + H0 = Hg' + O, + HNO3;

B) Hg(NO3)2 + H20 = Hg(NO3)2 + HaT + OoT.

PaccraButh K03 HUIIHEHTH B YpaBHEHHUSX OKHCIMTEIIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUMA
10 METOAY 3JIEKTPOHHOTO OajaHca

KMnOj + HCl — KCI + MnCl, + CI,T + H20
K2Cr207 + HzS + HSOs — K2S04 + Cra(SO4)3 + SY + H20
K2SO3 + KMnO4 + H2SO4 — K2SO4 + MNSO4 + H0

2 cemecTp
N3o6pasuth cTpykTypHBIe hopMyibl n3omepoB ankana CsHio 1 ux Ha3BaTh.
CoctaBbTe CTPYKTYpHBIE (OPMYJIBL:
a) 2,2-TMMETHIITEKCEH-3;
0) 2-MeTUJI-2-HUTPOTIPOTIaH.

HazoBute YrJII€BOOOPOAbI:

CHs
HsC-é-CHs
HsC-CIH-CH:-ICH-ClH-CH:-
2) CH; CaHs
H;C-CH:-C=C-CHs
6) HsC CHs

[Ipu nefictBuu M30bITKA BoABI Ha 20 T cMecH, coCTOsIIEeH U3 KapOuaa Kamblus U Kapoumaa
ATIOMHUHMS, TIOTyynnu 7,84 1 ra3oB (H.y.). Haliaure MaccoByro oo kapouaa anroMUHUS B

HCXOJHOU CMECH.

B naGopatopnoii ycranoBke u3 120 i1 anerusnena (H.y.) nonyumin 60 r 6enszona. Haiigure

HpaKTI/IquKI/Iﬁ BBIXO/[] OeH301a.

Kakoit 06bem Bo3ayxa (H.y.) MOTpedyeTcs sl COKUTaHUs CMECH, COCTOSIIEH U3 5 J1 MeTaHa U

15 n anetunena?

IIpu cropanuu oprann4eckoro Beuiectsa maccoii 4,8 r oopaszoainock 3,36 1 CO2 (n.y.) u 5,4
r BoJbl. [IIOTHOCTE MapoB OPraHUYECKOro BEIIECTBa M0 BOJAOPOAY paBHa 16. Onpenenure

MOJIEKYJISIPHYIO (POPMYITYy UCCIIETyeMOTO BELIeCTBa.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.
21.

22.

23.

YcTaHoBUTE MOJIEKYISIPHYIO (OPMYITy ajKeHa M MPOJYKTa B3aMMOACUCTBHS ero ¢ 1 Mouib
OpOMOBOJIOpPOJIA, €CIIM 3TO MOHOOPOMIIPOU3BOIHOE MMEET OTHOCUTENIBHYIO TIOTHOCTH IO
BO3YXY 4,24.
YcraHoBHTE MOJICKYJISIpHYIO (hopMyly nuOpomalikaHa, coaepskariero 85,11% opoma.
K cMecu 3TUI0BOTO M IPOMIHIIOBOTO CIUPTOB Maccoi 8,3 r npubaBmiii n306ITOK HaTpHst. [Ipu
3TOM BbIAENMIOCH 1,68 11 Bogopona (H.y.). KakoB IpoLeHTHBINM cOCTaB UCXOHOWU cMecu?
Hanwmcare ypaBHEHHS peaxiyii, C MOMOIIBI0 KOTOPHIX MOYKHO OCYIIECTBUTH CIEIYIOIIHNE
MpeBpaIleHUs:

CH4 — C2H¢ — C3Hs — C¢H14 — CéHs — C¢HsNO2

-

Huxaorexcan

B cocras yrneBogopoaa Bxoaut yriepoa 82,76 %, MIOTHOCTh €ro 1Mo BOJAOPOaY paBHA 29.
YcranoBute GopMyIy yriaeBo10poia.

HamucaTth ypaBHEHHUS peakIuii, ¢ MOMOIIBI0 KOTOPBIX MOYXHO OCYIIECTBHTH CIIETYIOIIHE
MIPEeBPAIICHUS:

CaCO; — CaCz
0

!
C —= H—C==C—H ——cu,—c</
/ \ H
H—CH=CH—H CeHg —™ CgHsNO,
| T,

C;Hg,OH HO—CH:—CH;-OH

[Ipu cropanuu 4,5 T OpraHUYECKOTO BeecTBa 00pa3oBasiock 3,36 J1 (H. y.) YIJIEKUCIIOTO raza
u 2,7 mu Boapl. Ompenenute NMPOCTEHIIYI0O M MCTUHHYIO (DOPMYJy BeEIIeCcTBa, €CIU €ro
IJIOTHOCTH MO BO3AYyxy paBHa 1,035. OOBSICHUTE 3TUMOJIOTHIO HAa3BAaHWN STOTO BEIECTBA.
KaxoBbl o6mactu ero mpumeHeHus?

[Ipu okucnenun 11,6 T KUCIOPOACOAEPHKALLETO OPTaHUYECKOTO COEAUHEHUsT 00pa30BaloCh
14,8 T 0OTHOOCHOBHOW KapOOHOBOMW KHCJIOTHI, PH B3aUMOJICHCTBUH KOTOPOH C HM30BITKOM
ruipokapOoHaTa HaTpus BeLaeIuIOCh 4,48 11 (H. y.) raza. Onpeaenure CTpOSHUE UCXOIHOTO
COEJIMHEHUSI.

Boruncnute, kakoit 00beM (H. y.) IMBUHUIIA MOXKHO MOJIYYUTh JAECTUAPOTAIOrEHUPOBAHUEM
1,4-nmuGpomarnkana maccoi 216 Kr, eciiu BBIXOJ MPOAyKTa peakmuu cocrabiser 90 % ot
TEOPETUYEeCKOro?

Ca0 —» CaCr—» Co)Ho—» X3 —» O EL;XZ

IIpu rupponuse xupa mMaccoit 445 T MOJYyIUIN NPEAETbHYI0 OJHOOCHOBHYIO KapOOHOBYIO
KUCJIOTY Maccoit 426 r u riuueput. Onpenenute GopMyity )KUpa U HA30BUTE €TO.
Kakoit 00beM okcupa yrieposa (1V) BeiienuTes npu COMpTOBOM OpPOKEHUU TITFOKO3bI MACCOM
36 xr? O6beM paccuuTaTh NP HOPMAJIBHBIX YCIOBUSAX
CocTaBUTB CTPYKTYpHBIE (OPMYIIBI H30MEPOB OYTHIITHIIAMUHA U UX Ha3BaTh.
C nomouipro Kakux peakluii MOYKHO OCYIIECTBHUTH CIEAYIOIIHME NMPEBPALICHUS: YIIEpOL —
MeTaH — aleTuIeH — OeH30J — HUTpoOeH30]1 — aHWINH — 2,4,6-TpuOpOMaHMIINH.
CaxapHblii Tecok MepBoro copTa coJiepkuT (mo macce) 99,7% caxapossl, 0,15% Boasl, 0,03%
MUHepalbHbIX coned u 0,12% npyrux Bemiects. Kakyroo maccy Takoro ImuIlEeBOTO MPOIyKTa
MO>KHO IOJTyYUTh U3 CaxapHOM CBEKJIbL, BbIpallieHHOU Ha nosie B 100 ra, eciu yposkaiiHOCTb
ero pasHa 500 11 ¢ rekTapa, a MaccoBas A0S caxapo3bl B cBekie cocTasiseT 20% ?
Hanucats ypaBHEHMsI peakluii, KOTOpbIE HAJ0 MPOBECTH Il OCYIIECTBIEHUS CIEIYIOLINX
[IpEBpALICHUM:
CoHsOH - X —» Y —» Z — NH.CH,COOH
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24. Onpenenuth (OpPMYILy CIOXKHOTO 3pHpa aMHUHOYKCYCHOM KHCIOTBI, MaccoBas JUIs
KHCIIOpO/1a, B KOTOPOM cocTaBiisieT 36%.

25. TlepBuuHbIif aMuH Macco 12,4 T COXIIH, a TPOAYKTHI TOPEHUS MTPOITYCTUIIH Yepe3 H30BITOK
pacTtBopa mienoyd. 1'a3, He MPOpearupoBaBIIMI CO IIEJIOYbI0, UMEET MPH HOPMAIBHBIX
ycnoBusix 00beM 4,48 1. Onpenenuts GopMyiTy aMuHA

26. OmpenenuTe CTPOCHHUE 0-aMUHOKHCIIOTHI, €CJTH H3BECTHO, YTO OHA conepkuT 15,73% a3ora.

27. Cmecwr maccoit 30 T, conepikamias aMHHOYKCYCHYIO KHCIIOTY U YKCYCHBIM ajbJCTUM, IS
coneoOpazoBanus TpeOyer 5,38 nm xmopoBogopona (H. y.) wiau 10,08 T okcuma KaabIus.
Omnpenenute MaccoOBBIE J0JIH BEIIECTB B HCXOIHON CMECH.

28. CocTaBbTe CTPYKTYpHBIEC (DOPMYJIBI CICAYIOMINX BEIIECTB:

a) MeTHUJIaIeTarT;

0) 1maBesieBasi KUCJIOTA;

B) MypaBbUHasl KUCJIOTA;

I') TUXJIOPYKCYCHAs! KUCIIOTA;
1) arieTaT MarHusl.

8. JONIOJTHUTEJIBHOE OBECIIEYEHUE JUCHHUIIJIMHbI
He npexgycmotpeno.

9. OBYUEHHUE CTYJAEHTOB-UHBAJIMIOB U CTYJIEHTOB C OTPAHUYEHHBIMU
BO3MOXKHOCTSMU 3I0POBbS
[Topsitox 00ydIeHHSI HHBAJTUIOB U CTYICHTOB C OTPAaHHYECHHBIMHI BO3MOYKHOCTSIMH OTIPE/ICIICH
«ITonmoxennem KyOI'Y 00 0OydeHHHM CTYyIEHTOB-WHBAIMJIOB WU CTYACHTOB C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 3/I0POBBSI.
Jlnist i ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBS TIPEIYCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YYUTHIBAIOIINE OCOOCHHOCTH U COCTOSTHUE 3/I0POBBS TAKUX JIHII.
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PEINEH3MA
Ha PabOdyIo IPOrpaMMy [0 TUCHUITUHE «XUMUD
creransHocTh 33.02.01 dapmanus

Pa6ouast mporpaMma Mo JUCHUILIMHE «XUMHUD» U CTYACHTOB dakynpTeTa
VHCIIO ®IBOY BO «Ky6['Y»cocTapieHa B COOTBEICTBAM C NPHMEPHOHU
nporpammoit  ®MPO,  pexomeHmoBanHoe — DezepalbHBIM — [OCYIAPCTBEHHBIM
ABTOHOMHBIM yupexaenueM «DeNepalbHOr0 HHCTUTYTA DPasBUTUs OOPa3OBAHUSY
(OFAY «DUPO») Ha Gase OCHOBHOTO OOWIEr0o O0Opa3soBaHHA C IOJYHCHHEM
cpeanero obuiero obpasosanus. IlporpamMma cocTapieHa B IOJIHOM COOTBETCTBUM C
TpeGoBaHUAMY y4eGHOro IIaHa 1o cremmanbHocTd 33.02.01 dapmanus.

PaGogas mporpamMma IMpeirojaraeT paclpelelieHHe TeM U H3y<dCHHE
MaTepuaga IO pasfenaM. | 'paMOTHO CTpYyKTYpHpOBaHA, M OXBAaTbIBAaeT BCE
aKTyasbHbIe HAlPaBJIeHHUs [10 NUCIHUIIMHE Ha CEeTOJHSIIHIN EHb.

Bee paszensl pabodeil mporpaMMsl B HONHOH Mepe OTBEYaioT TPeOOBAHUAM K
pesylbTaTaM OCBOSHHs y4eOHOW [WMCUUIUIMHBI B COOTBETCTBHU C IIPUMEPHOU
nporpammoit  ®MPO, pexomennosaHHoe — DenepanbHBIM — TOCYNAPCTBCHHBIM
ABTOHOMHBIM yupexneHrneM «DeepanbHOro HHCTHTYTA PasBUTHS O0Da3OBAHID)
(PIAY «D®UPO»). Kaxnapii pasmen mporpaMMbl PacKpbIBacT pacCMaTpUBaCMEBIC
BOIPOCHEI B JIOTMYECKON IMOCIENOBATENFHOCTH, ONPEENIeMOi 3aKOHOMEPHOCTAMYU
obyueHus CTYIEHTOB. _ ‘

JUiss  3aKperUieHHsl TEOPETHYeCKHX 3HaHUM, (opMupoBaHWs TpeOyeMbIx
KOMIIETEHIIM}, YyMEHHH ¥ HaBBIKOB CTYAEHTOB IPEAyCMaTPHBAIOTCS — Kak
ayIUTOPHEIE, TaK U CAMOCTOSTENbHBIE 3aHsTHs. KOIMYeCcTBO ay IUTOPHBIX 3aHITUN U
BHeayIUTOPHON PabOTEI CTYIEHTOB COOTBETCTBYET TPEOOBAHIAM y4COHOTO IIaHa,

KOHTpOTE M OIEHKa pe3yibTaTOB OCBOEHMsS Y9YeOHOM —IMCLMIIAHEI
OCYIIECTBISIOTCS. B.CTPOrOM COOTBETCTBHM € TPeOOBAHUAMU y4eOHOTO IIIaHa II0
[WCLHUIUIHEE. PaspaGoTanHble W IpejuiaraeMble B MporpamMme GOpMEl M METOJEL,
MIO3BOJISIIOT B IIOJNHOM Mepe OCYIIEeCTBIATh KOHTPOJb U OLCHKY pE3yIbTaToB
06yuenns (cOPMHMPOBAHHBIX KOMIICTEHIWH, OCBOEHHBIX HABBIKOB U YMEHHH,
YCBOCHHBIX 3HAHUH). _

IlepedeHb PEKOMEH yeMBIX YUeOHBIX H3JaHNH, HHTEPHET-PECYPCOB, OCHOBHOK
NUTEpaTyphl BKIIFOYaET aKTyalbHble MCTOYHUKH, K KOTOPBIM y CTYNEHTOB UMECTCs
CBOOOIHBIA JOCTYIIL.

JlagHas paboyas mporpaMMma MOMKET OBITh PEKOMEHIOBaHa A H3Yy4CHUS
IVCIUIIIHHEL « XUMUS ga daxynsrere THCIIOPI'BOY BO «Ky6I'¥».

Penienzenr
/ YUmuins C.H.
7 : IpernoaBaTellb XUMUY BBICIIEH
e Jo
/




PEIIEH3UA
Ha paGouyio mporpamMmy y4eOHOH JuCIHIIMHbI «XumMus»
cnenradbHOCTH 33.02.01 ®apmanus

[Iporpamma yuebHOM mucnummanbl 11 01 Xwumms paspaboraHa g CTyIEHTOB
criermansroctd 35.02.13 «@apmarysty B KaduecTBE IPHMEPHOW MPOrpaMMBbl UL peallM3alni
OCHOBHO¥M mnpodecCHOHANFHON 00pa30oBaTeNbHON IPOrPaMMEL CIIO Ha 6a3e OCHOBHOIO OOILETO
0GpazoBaHus ¢ TOMyYEeHUEM CPEIHEro 06mero o0pasosanus (IPOTOKON Ne 3 ot 21 wmrong 2015 1.
PerucTpan@oHHEIH HoMep perensuu 385 ot 23 mrong 2015 . OTAY «D®UPOY).

ITporpamma «XuMUS» CONEPHUT CICHYIOIHE SIEMEHTEL: TUTYNBbHBIA JIMCT, IACmOpPT
(ykazaHa oONacTh NPUMEHEHMS NPOTPAMMBL, MECTO JHCHUILUIMHBL B CIPYKTYPE OCHOBHOH
06pasoBaTeNsHOM MpOrpamMMbl, HEMH X 3aJadd, o0beM Y4eOHOH NUCIUIIAHEL ¥ BHJEI yaeOHOU
paboThl); TEMaTHYECKHH IUIAH X CONEpKaHWe YJIeOHOM NUCIMIITAHBL, YCIOBHS DpCAlH3alyy
IpoOrpamMMB! (TpeOOBaHMS K MUHAMAILHOMY MaTepHaIbHO-TEXHUIECKOMY obecreueHuto, NepeueHb
PEKOMEHIyeMbIX ~YYCOHBIX H3JaHui, VIHTEpHET-pecypcos, JIOTIONHUTENLHON — JTUTEPATypPhI);
KOHTPOIIb U OIEHKA PE3yNbTATOB OCBOCHHUS YICOHON TUCIUIIIHNHEL

ITporpamMma paccuuTaHa Ha 135 9acoB, U3 KOTOPBIX 43% y4eOHBIX 3aHATHH OTBOIUTCH Ha
IpaKTHUeckue ¥ naboparopHsie 3aHsTHs. CamocTosTenbHas paboTa COCTABIAET 26% y4aebHOro
BpEMEHH, CIUIAHUPOBAHbI 6¢ TEMATHKA, BEIBI i (POPMBL B KXIOM Paserne.

ITysxr «Ilepedens HEOOXOMMOTO IPOIPAMMHOrO OOCCIICUCHMA» 3AIIONHCH, B CIIMCKE
OCHOBHOM JHTEpaTyphl OTCYTCTBYIOT W3IaHUs, BBIIyIIEHHEIE Oonee 5 IeT Hasall. OmnpeneneHsl
TpeGoBaHys K MaTepHaTbHOMY 0OECICUEHHIO IporpaMMel. B paszene «OLeHOIHBIE CPENCTBA UL
KOHTpPOJISL yCIIEBAEMOCTH» pa3paboTaHa CHCTEMa KOHTPOJII OBIANCHUAMY 3HAHMSIMU M yMCHHAMH
10 KKIOMY pasfeny nporpaMMsl. Temaruka u GOpMbI KOHTPOJIA COOTBETCTBYFOT ETLIM 1 3a1a9aM
yueOHOU AVCIUIIINHEL

Yerko chopMynupoBaHHas IeNb IPOrpaMMbl ¥ CTPYKTypa HaXOIATCS B JIOTHEECKOM
cooTBeTcTBHM. B mporpamme 2 paszgena, 26 Tem.

Copepanue TPOrpaMMBl HAaIPaBIEHO Ha JIOCTIKCHHME PE3YIbTAaTOB, OMPEACIICMBIX
®T'OC. CopnepxaHHE OTPAXAET MOCIENOBATEIBFHOCTS (QOPMUPOBAHUS 3HAHHWH, YKA3aHHBIX B
®T'OC. B moiHOi Mepe OTpakeHH! BEIEI paboT, HApaBlIeHHbIE Ha IPHOOPETEHNHE YMEHUHY.

[IporpaMMa MOXeT OBITH DPEKOMEHJOBaHa IS HCIONE30BaHMS B 00pa3OBATEIBHOM
nporecce MTHCIIO ®T'BOY BO «Ky6I'V».

Penenzent IMromxo T.I'. mpodeccop, ZOKTOP
XMMHUYECKUX HayK, Ipodeccop Kadenprl
Z - aganuTaueckoi xumun «Kyol'V».
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