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1. Ilesin ocBOEHUSI AMCUUILIMHBI (MOTYJIA)

[{enssMu OCBOCHHSI TUCHUTUIMHBI (MOIYIS) «XUMHS (HEOpraHU4YeCKass XUMUsI, OpraHuvecKas
XUMHSA, OWOJOTHYECKas XHUMHS)» SBISAIOTCS (OPMHUPOBAHHE Y OOYYAIOUIMXCS HABBIKOB
MMPUMCHCHHA MCTOOOB HeOpFaHquCKOﬁ, OpF&HH‘IGCKOﬁ A OHOJIOTMYECKOH XUMHUH B HaquOﬁ n
podeCcCHOHATTBHOM eI TEIIbHOCTH.

2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI POrpaMMBbl

B coorBercTBUM ¢ y4deOHBIM IIaHOM M0 crnenuaibHocTH 36.05.01 Berepunapus
JTUCIUTIINHA «XUMUS (HEOpTaHWYECKas XUMHUS, OpraHudecKasi XUMUs, OMOJIOTHIECKAsT XUMHUS )»
otHocutcs K broky 1 uctummuasr (Mmoaynu), O6s3atensHas yacth b1.0.13.

Jis w3ydeHus: NAHHOW NUCUUIUTMHBI HEOOXOIUMBI YMEHHUS W HAaBBIKH, TOJYYCHHBIC
oOydJalolmMMUCS  NPU  OCBOGHMHM  HIPOrpaMMbl  CpeJHEM  IIKOJIbI WM  CPEIHEro
po(ecCHOHATLHOTO 00pa30BaHUs.

3HaHUA, YMEHHS UM HaBBIKM, MPUOOpPETEHHBIE TMPH OCBOCHUH JAUCHHUILIMHBI
«BetepuHapHasi MUKpOOHOJIOTUS U MUKOJIOTHs», «BerepuHapHas renetuka», «BerepuHapHas
BUPYCOJIOTUS U OMOTEXHOIOTHI.

3. Ilmanupyemble  pe3yjbTaTbl O00yYeHHs] MO0  JUCHMILUINHE,
COOTHECEHHbIE € IUIAHUPYEMbIMH Pe3yJbTATAMM OCBOCHHUSI 00pa3oBaTeIbHOU

IPOrpaMMbl

OcBoeHME AMCUMIUIMHBI (MOAYJSl) HANpaBle€HO Ha (OpPMHUpPOBAHUE YHHUBEPCAIbHBIX U
o0ienpogeccuoHaNbHBIX KOMIETEHIHUIH

YK-1 cmocobeH ocymiecTBISATh KPUTHUECKHH aHAM3 MPOOJEMHBIX CHUTyalldii Ha OCHOBE
CHCTEMHOI'0 II0JIX0/1a, BbIPA0aThIBaTh CTPATETUIO ACHCTBUI

OIIK-4 crioco0OeH UCcoab30BaTh B MPo(hecCHOHABHOM NeATeTbHOCTH METOIBI PEIICHUS 3a/1a4 C
UCIOJIb30BAHUEM COBPEMEHHOI'0 00OpyJIOBaHUs IpU pa3pabOTKe HOBBIX TEXHOJIOTMHA U
UCIIOJIb30BAaTh  COBPEMEHHYIO  NPOQECCHOHATbHYIO  METOAOJOTHI0 i1 IPOBEJIEHUs
HKCIEPUMEHTAIbHBIX UCCIEN0BAHNN U MHTEPIPETALIMU X PE3YIbTATOB

Inannpyemsie Kpurepun onieHMBaHUS pe3yNbTaTOB O0yUSHHS
pe3ynbTaThl
06yueHus Huzkwii 3
(mokazarenu (nonoporospiii) IToporosslit bazoBniit [IponBunyTHII
OCBOCHUS KOMIICTCHII A HE
KOMITCTCHITHH ) chopmupoBaa
YK-1 CnocobeH ocymecTBIATh KpUTHUECKHUI aHaIU3 MPOOJIEMHBIX CUTyallMii Ha OCHOBE
CHUCTEMHOT'0 TI0JIX0]1a, BBIpa0aThIBaTh CTPATETHIO NEHCTBUI
N-1yka — | He Mo:xeT | lomyckaer Xopowo YBepeHHo
JleMOHCTpHpYEeT | AEMOHCTPUPOBATH | OIIMOKH IpH | IEMOHCTPUPYET JE€MOHCTPHUPYET
3HAHHE 3HAHHE JIEMOHCTPAIHH 3HAHHE 3HAHUC
0COOCHHOCTEH | 0COOEHHOCTEMH 3HAHUU 0COOCHHOCTEH 0COOEHHOCTEH
CUCTEMHOTO ¥ | CHCTEMHOTO U | ocoOeHHOCTEH CHUCTEMHOTO U | CHCTEMHOTO
KPUTHYECKOTO | KPUTHYECKOTO CUCTEMHOTO U | KpUTHYECKOTO KPUTHYECKOTO
MBIIUICHASI ¥ | MBIIUICHUS U | KpUTHIECKOTO MBIIIICHHS Y | MBIIUICHHS
TOTOBHOCTH K | TOTOBHOCTh K | MBIIJICHUS U | TOTOBHOCTh K | TOTOBHOCTb
HEMY HEMY TOTOBHOCTB K | HeMy HEMY
HEMY

NJ1-2yx-1 — | He Mo:xeT | lomyckaer Xopouo YBepeHnHo
JlemoHTHpYET JEMOHCTPUPOBATH | OIIHOKH IpH | IEMOHCTPUPYET JEMOHCTPHUPYET
YMCHHE YMCHHE JIEMOHCTPAIHH YMCHHE YMCHHE
OCYIIECTBIISITh | OCYILECTBIATh YMEHHUIHA OCYIIECTBISATh OCYIIIECTBISTh
TTOHMCK TTOHMCK OCYIIECTBIISATH TTOHCK TTOMCK
uHpopManun uHpOpMaLUU JUIS | TIOMCK uHpopManmu I | “HGOpMAIK ISt
JUIsL  pelleHus | peleHus nHopMaluy AJis | peleHus pelieHus




IIOCTABJICHHBIX | TIOCTABJICHHBIX peleHus ITOCTABJIEHHBIX ITOCTABJIEHHBIX
3a1a4y Ha | 33J]ad Ha OCHOBE | IOCTABJIEHHBIX 3aa4 Ha OCHOBE | 33J]ad Ha OCHOBE
OCHOBE CHUCTEMHOI'O 3aa4 Ha OCHOBE | CUCTEMHOI'O CUCTEMHOT'O
CUCTEMHOI'0 oxoja CHUCTEMHOTI'O 10/1X0/1a 0/1X0a
oIX0/1a oX01a
N/1-3yk-1 — | He mozker | Jlomyckaer JocTaTouno YBepenno
CormocrTaspJisieT COIIOCTAaBJIATH OlIuOKHU IIpy | ycneumHo COIIOCTABJIACT
pasHbie Ppa3HbIC HUCTOYHUKHU | COIMMOCTABJIICHUU COIIOCTABJIACT Ppa3HbBIC HCTOYHUKU
HCTOUHUKH nHpopMaIuu C | pa3HBIX pa3HblE WCTOYHUKH | HHPOPMAIHH c
HHq)OpMaLIHPI c 8(SA10:310) BBI;IBJ'IGHI/If HCTOYHUKOB I/IH(l)OpMaIII/II/I C | OCJIbIO BI:ISIBJ'IGHI/IiI
L1ETBIO HUX I[POTUBOPCUUHN I/IH(l)OpMaIII/II/I C | OCJIBIO BI)ISIBJ'IGHI/IiI HUX IMIPOTUBOPCUNN
n IIOMCKa | OCJIbIO BBIABICHUA | UX IIPOTUBOPEUYHU | U IIOHMCKa
BbIABIICHHA fIX JOCTOBEPHBIX nx HpOTI/IBOpe‘H/Iﬁ n IIOUCKa | JOCTOBEPHBIX
HIPOTUBOPCINH Cy)KI[eHI/Iﬁ n IMOoUCKa | 1OCTOBECPHBIX CY)KIICHI/II\/'I
n IIONCKa JIOCTOBEPHBIX CY)K/ICHU
JOCTOBCPHBIX Cy>KI[6HPII71
CYXIECHUM
N -4yk1 — | He MozxeT | Jlomyckaer Jdocrarouno YBepenHo
OcyiecTBiIsIeT | OCYILECTBIATh OINOKH IIpU | yCHEeNIHO OCYILIECTBIISIET
CUHTE3 CUHTE3 OCYILIECTBIEHUN | OCYILECTBIISIET CUHTE3
uH(popMaluuy, uH(popMaluuy, CUHTE3a CUHTE3 uH(popmanuu,
apryMeHTHpOBa | apryMEHTHpOBaH | MH(opMauH, UHpOpMaLuy, apryMeHTHPOBaH
HO (opmupyer | 0  popMupOBaTH | APTYMEHTUPOBAH | APTYMEHTUPOBAH | O ¢bopmupyer
COOCTBEHHOE COOCTBEHHOE HOM 0 dbopmupyet | coOCTBEHHOE
CYXKJIECHHE U | Cy)KICHHE U | GOpMHUPOBAHUU cOOCTBEHHOE CYXJICHHE u
OLICHKY, OLICHKY, COOCTBEHHOTO CYXKJICHHE U | OLICHKY,
BbIpa0aTbiBaeT | BeIpabaThIBaTh CYXKICHUS U | OLICHKY, BbIpabaThIBaeT
CTpaTEruio CTpaTEruio OLICHKH, BbIpaOaThIBaeT CTPATETHIO
nenucTBUHU NeNucTBUU BBIpabOTKE CTPATETHIO NEUCTBUI
CTpaTeruu JEUCTBUN
JNENCTBUAN
N/1-5yk-1 — | He Mo:keT | Jonmyckaer Hocrarouyno YBepeHHo
Omnpenensier OTpeeTUTh DN IIPH | yCHeIIHO ornpezaenser
BO3MO>KHbIE BO3MO>KHbIE OIIpeACICHUN olpezenser BO3MO>KHBIE
NOCNEACTBHUSL B | IOCIEACTBUS B | BO3SMOXKHBIX BO3MOKHbIE MOCNEACTBUSL B
pe3ynbTraTe pe3yJbTraTe MOCNIEACTBUS B | IOCIHEACTBHUSL B | pe3yJbTaTe
peanuzanuu peanuzanuu pe3ynbrare pe3ynbrare peanuzanuu
BBIOpPAaHHOM BBIOpPAaHHOM peannzanuu peanu3anuu BbIOpaHHOM
CTpaTeruu CTpaTeruu BBIOpaHHOM BBIOpaHHOM CTpaTeruu
JEUCTBUN JEHCTBUN cTpaTeruu cTpaTeruu JNENUCTBUN
NeNUCTBUHI NeUCcTBUHI
Kareropusi ol0menpogeccuoHalIbHBIX KommeTeHuui - CoBpeMeHHbIC TEXHOJIOIHH,

000py10BaHHE M HAYYHbI€ OCHOBBI NPO(eCCHOHATBLHOM AeSITeJIbHOCTH

OIIK-4 CnocoGeH Mcrnonb30BaTh B MPO(ECCUOHATBLHON IEATEIbHOCTH METO/Ibl PELIeHUs 3aay C
HCIIOJIb30BAaHUEM COBPEMEHHOI0 O0OpyIoBaHHs MpH pa3pabOTKe HOBBIX TEXHOJOTUH U

HCIIOJB30BAaTh

COBpPCMCHHYIO

npo¢ecCHOHATIEHYIO

MCTOA0JOTHUIO

SKCIICPUMCHTAJIBHBIX I/ICCJ'IG)IOBaHI/Iﬁ W UHTCPIIpCTAllUN X PE3YJIBTATOB

JJIA

IMPOBCACHUA




N-lork-4 — | He Mo:keT | Jlomyckaer Hocrarouyno YBepeHHoO
[Ipumenser IPUMEHSITh OINOKH IIpU | yCHEeNIHO IIPUMEHSIET
COBPEMEHHBIE COBPEMEHHBIE MIPUMEHEHUHU PUMEHSET COBPEMEHHBIE
TEXHOJOTUM U | TEXHOJIOTHU U | COBPEMEHHBIX COBPEMEHHBIE TEXHOJIOTUU u
METO/1bI METO/1bI TEXHOJIOTUI U | TEXHOJIOTUHU U | METOJBI
UCCJIEIOBAHUM B | HCCIEOBAaHUN B | METOJOB METOJIbI UCCIENOBAHUM B
npodeccuonans | npodecCUOHaIbH | UCCIEAOBAaHUNA B | HCCIENOBAaHUN B | MpOoQecCUOHANbH
HOH Ol JIeATeNIbHOCTH, | MPO(eCCHOHANBH | MPO(ECCHOHAIBH | OH JeSITeIbHOCTH,
JEATEIbHOCTH, | UHTEPIPETUPYET | OM JNEATEIbHOCTH, | OM AESITEIbHOCTH, | HHTEPIPETUPYET
UHTEPIIPETUPYE | NOJyUYEHHBIE UHTEpPIIpETALU UHTEPIPETUPYET | MOJIyUYECHHBIE

T TOJIyYECHHBIE | pE3YyJIbTaThl MOJIYYEHHBIX MOJIyYEHHbBIE pe3ynbTaThl
pe3yJIbTaThl pe3yJIbTaTOB pe3yJIbTaThl

U-20rk-4 — | He Mo:keT | Jlomyckaer HJocraroyHo YBepenno
Cnocoben paboTatb CO | omuOKH IIPY | yCHeNnIHo pabotaet co
paboratb CO | crenuaIu3upoBaH | pabote co | paboTaet CO | CrenuaIu3upOBaH
CIIELUATIM3UPOB | HBIM CHELMAIU3UPOBaH | CIELUAIN3UPOBAH | HBIM

AHHBIM 000py/ZI0BaHUEM | HBIM HBIM 00opya0BaHUEM
o0opy/soBaHUEM | Al peanu3aluyl | o0opyIoBaHUEM | OOOpYJOBaHMEM | UIsl  pealu3aluu
JUISL peaju3allii | OCTaBJIEHHBIX JUIS  peaju3aluu | AJi1  peaju3aluy | IOCTaBICHHBIX
MIOCTaBJICHHBIX | 3a7a4 P | TOCTaBJIEHHBIX MIOCTaBJIEHHBIX 3a1a4 npu
3a1a4y IpU | IPOBEAECHUNU 3a1a4 npu | 3aaa4 IIpH | IPOBEACHUU
MIPOBECHUH SKCHEPUMEHTAIbH | IPOBEACHUUN IIPOBEICHUU SKCIIEPUMEHTAJIbH
AKCIEPUMEHTAJ | bIX UCCIIEIOBAHUH | SKCIIEPUMEHTANIbH | SKCIIEPUMEHTANIbH | bIX MCCIIEIOBAHUN
BHBIX u pa3palboTKe | BIX UCCIEIOBAHUM | BIX UCCIEIOBAHUM | U pa3paboTke
WCCJIEIOBAHUM | HOBBIX u paspaboTke | u pa3paboTKe | HOBBIX

U pa3paboTKe | TEXHOJIOTHl HOBBIX HOBBIX TEXHOJIOTHI1
HOBBIX TEXHOJIOTHI TEXHOJIOTHI

TEXHOJIOTUH

B pe3ynbpTare 0cBOCHHS TUCIHUIUTHHBI (MOIyJIs) « XUMHsI (HEOpTaHUYECKas, OpraHmIecKasi,
Ouosornyeckas)y» o0yJaroIMNUCs TO0JIKEH:

3HaTh:

- OCHOBHBIE XUMHUYecKre MmoHsATHs U 3akoHbl (YK-1; OITK-4)
- XuMH4eckue 31eMeHThl U ux coequnenus (YK-1; OTTK-4)
- CBEJICHMS O CBOWCTBaX HEOPraHWYECKHUX U opranudeckux u coequnennit (YK-1; OITK-4)
- (¢yHnameHTanpHbIe pas3nelnsl opranundeckoit xumun (YK-1; OITK-4)
- CTPOCHHE U CBOMCTBA OPraHUYECKHUX COeIUHEHHH, crocoObl ux nmomyueHus (YK-1; OITK-4)
- METOJBI M CPEJICTBA XMMUYECKOTO MCCIIEIOBAHNSI HEOPTAaHMUECKUX U OPTaHMYECKUX BEIIECTB
u ux npespamtenus (YK-1; OITK-4)

YMmerh:

- HCIIOJIb30BaTh CBOMCTBAa XMMUYECKUX BEILIECTB B JJAOOPATOPHON U MPOU3BOJACTBEHHON
npaktuke (YK-1; OITK-4)
- YCTaHaBIMBaThb NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXY CTPOEHUEM MOJIEKYJ
HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB U UX peaknoHHOM crocoOHocThio (YK-1; OITK-4)
- HaBBIKAMH BBITIOJIHEHUSI XUMUUECKUX Ja00paTOPHBIX orepanuii, 0opadoTku u opopmieHus
ero pe3ynbTatoB, popmynuposanus BeiBojoB (YK-1; OITK-4)
- METOJaMH CHUHTE3a OpraHU4ECKMX COEJUHEHHI - HABBIKAMU BBIITOJIHEHNUS XUMUUECKHUX
1abopaTopHbIX omnepanuii, 00padoTKH U 0POPMIIEHUS €ro pe3yibTaToB, GOPMYIUPOBAHUS
BbIBOIOB (YK-1; OITK-4)
- MeTojaMu cuHTe3a opranndeckux coenuHenuii(YK-1; OITK-4)
- THCaTh ypaBHEHHs XMMUUECKHUX peakuuil u Bectu pacyersl o HuM (YK-1; OIIK-4)

Baanern:




- CHOCOOHOCTBIO TMPOBEACHUS Ta00PaTOPHOTO XUMUIECKOTO IKCIIEPUMEHTa, 00pabOTKH U
oopmieHHs €ro pe3yapTatoB, hopmyaupoBanus BeiBoA0B (YK-1; OITK-4)
- mpaBwIaMu Oe30macHOi paboThl B xuMuueckor nadoparopun (YK-1; OITK-4)

3.1. Marpuua cooTHeceHHsl TeM/pa3/1eJIOB y4eOHOMH TUCHHUILUINHBI (MOAYJIs) H
(opMupyeMbIX B HUX YHUBEPCAJIbHBIX U 001IeNPO(PecCHOHATILHBIX KOMIIETEHIIH

Komnerenuumn
Tewmsl, pazziensl AUCHUIIINHBI O6ee
VK-1 | OIIK-4 | koiuuyecTBo
KOMIIETCHII I
Pa3nen 1. Heoprannuyeckasi xummst
1.1 OcHOBHBIE NOHATHUS U 3aKOHBI XUMUHU. + + 5
ODKBHUBAJICHT.
1.2 Crpoenue atoma. [lepuoanueckuii 3aKoH u + + 5
NepUOANYECKas CUCTEMA XUMUYECKUX JIEMEHTOB.
1.3 PeakuinoHHas ClIOCOOHOCTH BELIECTB. XMMUYECKast + + 9
CBSI3b.
1.4 Xumnueckas kuHeTuka. CKOpOCTb XUMHUYECKHUX + + 5
peaKuMii ¥ METOJIbl €€ PeryJIUPOBaHMSL.
1.5 Xumnueckoe u (pa3oBoe paBHOBECHE. + + 2
1.6 DHepreTriKka XMMHYECKUX MTPOLIECCOB. + + 2
1.7 XuMuueckue CUCTEMBI: paCTBOPHI, AUCIIEPCHBIE + + 2
CUCTEMBI.
1.8 KoMniekcHbIE cOeqUHEHHS. + + 2
1.9 OxucnuTenbHO-BOCCTAHOBUTENBHBIE CBOWCTBA BELIECTB. + + 2
1.10 DneKTpOXUMUYECKHE CUCTEMBI. + + 2
1.11 HemeTaymiel 1 UX COeTUHESHUS + + 2
1.12 MeTamnsl 1 UX COeTUHEHUS. + + 2
1.13 Xumunueckas uaeHTU(GUKALMS: KAYECTBEHHBIN U + + 5
KOJIMYECTBEHHBIN aHAJIN3.
1.14 ®uznueckue U PU3NKO-XUMUYECKUE METObI aHAIIN3A + + 2
BEIIECTB.
Pazgen 2.0prannyeckasi XuMus
2.1 Teopernyeckue OCHOBBI + 4 5
OpraHMYeCcKON XUMUU
2.2 Aluknnyeckye npeiebHble YTIIEBOAOPO/IbI + + 2
2.3 AIMKIMYECKHE HENPEAEIbHBIE YTIIIEBOAOPObI + + 2
2.4 TlukinyecKkue yriieBoa0pOIbI + + 2
2.5 CiupThl ¥ (heHOJIIBI + + 2
2.6 KapOoHWIbHbBIE COEIMHEHUS + + 2
2.7 Kap6oHOBBIE KHCIOTHI + 4 5
pa3IMYHbBIX TOMOJIOTHYECKUX PSJIOB
2.8 IIpon3BoaHbIe KAPOOHOBBIX KUCIIOT + + 2
2.9 YrneBojbl + + 2
2.10 A3oTcoaeprkaiine OpraHnueCKue COeTMHEHUS + + 2




2.11 I'eTeporukIMuecKue COEIUHECHUS

Pa3gen 3. BuoJjgornueckas Xumus

3.1 buoxumus kak Hayka. buosiornueckue CTpyKTypsl
JKUBBIX CUCTEM.

3.2 benku, ux 6monornyeckue cpoiicTBa. CTpyKTypHas
opranmu3anus u kiaccupukanus 6enkoB. OcodOeHHOCTH
OenkoBoro oomeHa. bruocunres 6enKoB.

[TonsiTre 0 pepMeHTaxX, UX XUMHUYECKasl MPUPOA U
crtpoenne. OCHOBHBIE CBOMCTBA (DEPMEHTOB 1 CBOWCTBA,
ONPEJICTSAIONINE UX AKTUBHOCTb.

3.3 HyksennoBble kucinoThl. HykiieonpoTenHsl,
HYKJICOTIPOTEHIBI M UX pacnpocTpanenue. OOMeH
HYKJICOPOTEHUIOB.

3.4 O6mue npeacTaBiIeHUsI O BATAMUHAX.
XupopacTBoprmbie BUTaMHHBI. BogopacTBopuMbIie
BUTAMHWHBI. BI/ITaMI/IHOHOIIO6HI)IC BEUICCTBA.

3.5 OOuiee MoHATHE O TOPMOHAX, UX Kilaccu(uUKaLus u
CBOMCTBA.

3.6 buonoruveckas poiib yrieBOIOB, UX KiIacCH(PHUKAIIS U
CBOMCTBA.

OO6meHn yrieBoaoB. OKUCIEHUE U CUHTE3 YTieBO0B. LIk
TPUKapOOHOBBIX KHCIIOT.

3.7 buonoruyeckas poJib IMNUI0B. VX knaccudukanus u
coiicTBa. O6MeH unuaoB. OKUCICHUE U CUHTE3 JIMIHJIOB.

3.8 OOMeH BelIecTB U PHEPTUH B KUBBIX OpraHU3Max.
buonoruueckoe oKucieHue.

4. CTpyKTYpa M coiepKaHue JMCIHUIIIMHbBI (MOZYJIsA)
OO0m1ast TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIsET 4 3aueTHhIX enunull 144 akaj. 4acos.
4.1.00beM JMCUMIIHHBI M BUIbI Y4eOHOH padoThl

KommuectBo akaa. yacoB

Bun 3ansatun 1o OYHOM (opme 10 3204HOM (hopme
00y4eHus o0y4deHus

OO0miast TpyA0€MKOCTh TUCITUTUIMHBI 144 144
KonrtakTHas paboTta oOyJaronuxcs 40 14
C MpenojaBareyieM, T.4.
AyIUTOpHBIE 3aHATHS, U3 HUX 40 14
Jlexnun 8 2
JlaGopaTopHble 3aHATHS 16 6
[IpakTHyeckue 3aHsATHS 16 6
CamocrosTenbHas pabora 77 121
00ydJaronmxcs, B T.4.
Hanwucanue pedepaton
IToxroroBka JOKIIaIOB
BrinonHenne MHIMBUYaIbHBIX
3aJjaHuM (TECTOB)
KonTposib 27 9
Bua utoroBoro KOHTpOIIs 9K3aMeH 9K3aMeH




4.2. Jlekuuu

O6beM B akaj. yacax ®opmHpyembie
KOMIIETCHIINH
. ouHas 3a04yHas
Ne Paznen nucuumninuel (MOIYIIs), TEMBI JIEKIIHMA
dhopma dhopma
o0y4yeHu | oOy4yeHHS
s
Paznen 1. Heopranuueckas xumust
1.1 | OcHOBHBIE IOHSTHS ¥ 3aKOHBI XHMHH. 1
DKBUBAJICHT.
1.1.1 OcHOBHBIE ITIOHATHUSA U 3aKOHBI XMMMHU. VYK-1; OIIK-4
1.1.2.9KBUBAJICHT. VK-1; OIIK-4

2 | Ctpoenue aroma. [leprogudeckuii 3aK0H U 1 VYK-1; OIIK-4
MePUOANYECKast CUCTEMA XUMUYECKUX
3JIEMEHTOB.

2.1.1 Crpoenue aroma. [lepnonnueckuii 3akoH 1 YK-1; OIIK-4
MepUOANYECKasi CUCTEMa XUMHUYECKUX

AJIEMEHTOB.

2.1.2 Ilepuoauueckuii 3aK0H U IEPUOANYECKAS VYK-1; OIIK-4
CHCTeMa XMMHYECKHX AJIEMEHTOB

3 | Peakiuonnas CIIOCOOHOCTH BEIIIECTB. 1 VK-1; OIIK-4
XuMuyeckasi CBsI3b
3.1.1 PeakupmonHas criocoOOHOCTh BEIIECTB. VK-1; OIIK-4
3.1.2 Xumuueckas CBSI3b VK-1; OIIK-4

4 | Xumnueckas kuHetuka. CKOpPOCTbh XMMHUYECKUX 1 VYK-1; OIIK-4
peaxiuii 1 METO/IbI €€ PETYIUPOBAHMUSL.

4.1.1 Xumuyeckasi KHHETHKA. VYK-1; OIIK-4
4.1.2 CkopocTh XMMHUYECKUX pEaKUUi U METOJbI VK-1; OIIK-4
€€ pPEeryJIMpPOBaHUS.

5 | Xumunueckoe u (a30Boe paBHOBECHE. 1 YK-1; OIIK-4
5.1.1 Xummnueckoe paBHOBECHE. YK-1; OIIK-4
5.1.2 ®azoBoe paBHOBECHE. YK-1; OIIK-4

6 | DOHepreTHka XMMHYECKHX MPOLIECCOB. 1 YK-8; OIIK-4
6.1.1 DHepreTnka XMMHYECKUX MPOLIECCOB. YK-1; OIIK-4

7 | XuMHYECKHUE CHCTEMBI: pacTBOpPHI, AMCIIEPCHBIE 1 VK-1; OIIK-4
CUCTEMBI.

7.1.1 XuMH4eCKHE CUCTEMBI VK-1; OIIK-4
7.1.2 PacTBOpBI, IUCTIEPCHBIE CUCTEMBI. YK-1; OIIK-4

8 | KoMIuiekcHbBIE COEIUHEHMS. VK-1; OIIK-4
8.1.1 KommuiekcHbIE COETUHEHUS. VYK-1; OIIK-4

9 | OKHCIMTENBHO-BOCCTAHOBUTEILHEIE CBOMCTBA VK-1; OIIK-4
BEILIECTB.

9.1.1 OkucaUTENHbHO-BOCCTAHOBUTEIIHHEIC VK-1; OIIK-4
peaKIu

10 | DneKkTpoXMMHUYECKHUE CUCTEMBI. YK-1; OIIK-4
10.1.1 DIeKTPOXUMUYECKHE CUCTEMBI. YK-1; OIIK-4
10.1.2 DnexkTponus YK-1; OIIK-4

11 | HemeTamisl ¥ UX COSTUHCHHUS VK-1; OIIK-4
11.1.1 Hemeramasl VK-1; OIIK-4
11.1.2 CoenuHEHNST HEMETAILIOB VK-1; OIIK-4

12 | MeTtajuibl 1 UX COEIUHEHUS. VYK-1; OIIK-4




12.1.1 Metamisl

YK-1; OIIK-4

12.1.2 CoequHeHUs METALIIOB VK-1; OIIK-4

13 | Xumuyeckas ueHTU(PUKAIKS: KAYSCTBEHHBIH | VYK-1; OIIK-4
KOJUYCCTBCHHBIN aHAIN3
13.1.1 Xumuueckast ©ICHTU(PUKALIHS . VYK-1; OIIK-4
Ka4yeCTBEHHBLIM aHaIN3
13.1.2 Xumudeckass HACHTUUKAITHUS: VYK-1; OIIK-4
KOJUYCCTBCHHBIN aHAIU3.

14 | 14.1.1 ®usuyeckre METOABI AaHAIN3A BEILECTB. VYK-1; OIIK-4
14.1.2 OU3NKO-XUMHUYECKUE METOABI aHAJIN3a VYK-1; OIIK-4
BEIIIECTB.

Paznen 3.0prannyeckasi Xumus
1 2.1 TeopeTrndeckrue OCHOBBI 1 YK-1; OIIK-4
OpPraHUYECKON XMMHUHU
2-3 | 2.2 AuuKIMYEeCKHUe MpeIeIbHbIC U VYK-1; OIIK-4
HenpeJeNbHbIE YTIIEBOJOPOIbI
4 2.3 [{ukinueckue yriieBOJIOPOIbI YK-1; OIIK-4
5 2.4 Criupthl 1 heHOoIbI YK-1; OIIK-4
6 2.5 KapOoHWMIIbHBIC COCTMHCHUS YK-1; OIIK-4
7-8 | 2.6 KapOoHOBBIE KHCIOTHI Pa3IHYHBIX VYK-1; OIIK-4
TOMOJIOTHYECKHX PAZOB M UX ITPOU3BOIHBIC
9 2.7 YraeBojsl. VK-1; OIIK-4
10 | 2.8 AzoTcoaeprkaliie opraHuIecKre VK-1; OIIK-4
COCIMHEHHS
11 | 2.9 I'eTepOolMKINYECKUE COCTMHCHUS VK-1; OIIK-4
Pasnen 3. buonorndeckas Xumus

12 | buoxumus Kak Hayka. buonornueckue YK-1; OIIK-4
CTPYKTYPBI JKUBBIX CUCTEM.

13 | Benku, ux OMOJIOrHYECKUE CBOMCTBA. VK-1; OIIK-4
CtpykTypHas opraHu3aius u Kiaccuduxarms
0enkoB. OcoOEHHOCTH OEIKOBOr0 0OMEHa.

BuocunTe3 OCIKOB.

[TonsTrHe 0 pepMeHTaxX, UX XUMHUIECKasl PUPOA
u crpoeHue. OCHOBHBIE CBOICTBA (DePMEHTOB U
CBOWCTBA, ONPECIISAIONINE X AKTUBHOCTD.

14 | HykneuHoBble KucioThl. HykiieonpoTenHsl, YK-1; OIIK-4
HYKJICONIPOTEHJIBI ¥ KX PACIPOCTPAHCHUE.

OOMEeH HYKJIEOMPOTEUIOB.

15 | Ob6mue npeACcTaBICHUS O BATAMUHAX. VYK-1; OIIK-4
XKupopactBoprmbie BUTAMUHBI.

BogopacTBopuMbIe BUTAMUHBI.
ButamMuHONOIOOHEIE BEIIECTBA.

16 | O6miee moHITHE O TOPMOHAX, UX KIIACCHU(PUKAITUS VK-1; OIIK-4
U CBOICTBA.

17 | buonoruueckas pojb YIriIeBOAOB, UX YK-1; OIIK-4
KIaccuUKalus U CBOMCTBA.

OO6meHn yrieBoaoB. OKUCICHUE U CUHTE3
yraeBo1oB. LUk TprkapOOHOBBIX KHCIIOT.
18 | buonorudeckas pois JAMUAI0B. X VK-1; OIIK-4

knaccuukanus u cBoiictea. OOMEH JTUIHIOB.
OKHCIeHNE U CHHTE3 JIMITH/IOB.




19 | OOMeH BelIeCTB ¥ DHEPTUHU B KUBBIX VK-1; OIIK-4
opranu3Max. bruonornueckoe oKucIeHHE.
Bcero 8 2
4.3. [IlpakTHyecKHe 3aHATUSA
dopmupy
No OOmbem B akaj. yacax eMbIE
pas3z KOMIIe
ena HaumenoBanue 3anstus Oo1HadA 3a09HadA TEHUHU
(Tem $opma dopma
) o0ydeHust | oOydeHUs
YK-1;
Monynsl. Heopranuueckast xumus OITK-4
1 TexHuka 6€30MacHOCTH NpU paboTe B XMMHUYECKOU YK-1;
naboparopuu. DKCIEPUMEHTAIILHOE OIPEICICHUE OIIK-4
SKBHMBAJICHTa HEU3BECTHOTO MeTalla
7 [IpuroroBieHue pacTBOPOB 3aJaHHOW KOHIIEHTpALlUU 1 YK-1,
OIIK-4
8 W3ydeHue nporeccoB 3MeKTPOTUTUIECKON 1 1 VYK-1;
JIMCCOUMALIMN U TUIPOJIM3a COJICH. OIIK-4
9 N3ydenue cBOWCTB KOMIUIEKCHBIX COSIMHEHUH. 1 YK-1;
OIlK-4
10 W3ydeHne OKUCIUTENbHO — BOCCTAHOBUTEIBHBIX 1 1 VYK-1;
MPOLIECCOB. OIIK-4
11 N3ydenue cBOICTB rajoreHoB, CEPbl U UX COSTUHEHUI. YK-1,
OIlK-4
11 N3ydeHne cBoiicTB HeMeTawioB [V-V rpynnel u ux YK-1;
COEJIMHEHUM. OIlK-4
12 WNydeHune CBOMCTB aKTUBHBIX METAIIOB U UX 1 1 VK-1;
COEIMHEHUH. OIIK-4
12 N3yyeHue CBOWCTB MEPEXOIHBIX METAILIOB U MX VK-1;
COEJIMHEHUM. OIlK-4
13 Omnpenenenue coaepkanust coneit sxenesa (111) B YK-1;
pacTBOpax METOJIOM IPaBUMETPUUYECKOTO aHATTN3a OIlK-4
13 Ornpenenenne KUCIOTHOCTH TUIOJIOB M OBOIIEH 1 YK-1;
METOJIOM aTKaJTUMETPUIECKOTO TUTPOBAHUS OIlK-4
14 DOTOKOJIOPUMETPUUYECKOE OTPEICTICHUE CONIEH MeTn YK-1;
(1) B pactBOpE. OIIK-4
Mopyns 2.0Opranudeckas XuMus YK-1,
OIlK-4
2-3 | U3yuenne mnpenenbHBIX U HETIPEIEIbHBIX 1 1 YK-1,
YIJI€BOJOPOIOB OIlK-4
4 N3ydenue apomaTHYECKUX yrieBOIOPOIOB 1 VYK-1;
OIlK-4
5 N3ydyenune cnuproB 1 YK-1;
OIlK-4
5 N3yuenne (eHOIOB U MPOCTHIX IPUPOB. 1 YK-1;
OI1K-4
6 N3ydeHue anbieruioB U KETOHOB. 1 YK-1;
OIlK-4
7 N3yuenne kapOOHOBBIX KUCIOT YK-1,

OIIK-4




8 N3yuenue cinoxHbIX 3(HUPOB, )KUPOB U MBLIA. YK-1;
OIIK-4
9 N3yuenune yrieBooB. 1 VYK-1;
OIIK-4
10 N3yuenne aMUHOB U aMUJIOB KUCIIOT. VYK-1;
OIIK-4
11 N3yuenune reTeponuKIMIecKuX COCAMHEHHUH. 1 VYK-1;
OIIK-4
Monayns 3.buonoruueckas Xumust

1 OKCIepUMEHTAIBHOE U3yYEHHE KaueCTBEHHBIX PEaKIIMi 1 VYK-1,
Ha OeJKU. OIIK-4

2 DKCNEPUMEHTATBHOE U3YUYCHUE KAaU€CTBEHHBIX PEaKIui 1 YK-1;
Ha OT/IeIbHBIC AMUHOKHCIIOTHI: THPO3HUH, TpUNTO(haH, OIIK-4
aprMHUH, LIUCTEHH U LHUCTHH

3 DkcnepuMeHTalIbHOE U3ydeHrne OOpaTuMbIX U YK-1,
HEOOpaTUMBIX peakuuii ocaxxJeHus 0enkoB. HaTuBHbIN OIIK-4
U JICHATYpUPOBAHHbIN OEJIOK.

4 DKCrepuMEHTAIbHOE U3yYeHHE OOIINX CBOWCTB 1 YK-1;
(bepMeHTOB: TepMOIaOMITBHOCTD, BiMsiHUE pH-cpensl, OIIK-4
cneun(puIHOCTb. BinsHue akTUBaTOpOB U
WHTUOUTOPOB HAa aKTUBHOCTH (PEPMEHTA CIIFOHBI —
aMMJIa3bl.

5 DKCIEepUMEHTAITBHOE OIPEICIICHUE aKTUBHOCTH YK-1;
(bepMeHTOB: KaTasla3bl B IUI0AAX U OBOLIAX U AJIbJ0Ja3bl OIIK-4
B CBIBOPOTKE KPOBH KHBOTHBIX.

6 DKcIepUMEHTATIbHOE U3YUEeHUE )KUPOPACTBOPUMBIX YK-1;
BUTAMHUHOB M UX KaYE€CTBEHHBIX PEaKIIMil. OIIK-4

7 DKcIepUMEHTaIbHOE U3yUEeHUE CBOMCTB YK-1;
BOJIOPACTBOPHMBIX BUTAMUHOB M UX Ka4€CTBEHHBIX OIIK-4
peaKuui.

8 DKcrepuMEHTAIbHOE U3yYEHHE CBOMCTB MPOCTBIX 1 YK-1,
JIMIHJOB U UX KAUECTBEHHBIX PEaKLUH. OIIK-4
DKCIepUMEHTAITFHOE U3yYeHNE CBOWCTB CIIOKHBIX
JTUNUI0B — (pocdhaTuI0B U UX OUOJIOTHYECKAs POJIb B
KHBOM OpraHH3Me.

9 DKcIepUMEHTAIbHOE U3ydeHNEe PU3UKO-XUMHYECKHX YK-1;
CBOMCTB FrOPMOHOB SH/IOKPUHHBIX K€JIe3 OEIKOBOI U OIIK-4
KUPOBOM MPHUPOJIBI U UX OUOJIOTHYECKast POJIb B
OpraHu3Me YeJIOBEKa M KUBOTHBIX.

Bcero 16
4.4. JlaboparopHble padoThbI
OG6beM B akaj. Popmu
Jacax PyEMBIC
Ne nabopaTopHoOe KOMIIETEHI]
pas3z HaumenoBanue O4dHadg 3a049HaA o0opyoBaHuE "
ena 3aHATUSA dopma | popma Y MaTepHabl
(TeMbl) 00y4eHu | oOyueHu
s s
Pa3znen 1. Heoprannueckas xumus
Texnuka 1 LITaTUB C YK-1,
0€30MacHOCTH TIPH npoOupKamu; OIIK-4




paboTe B XUMUYECKOM

CIIMPTOBKA, CTCKIIAHHAA

nmaboparopuu. rajgoyka, MUMEeTKH,
DKCIepUMEHTAIbHOE pacTBOPHI BELIECTB
OIIpe/ieIeHNE
SKBUBAJICHTA
HEU3BECTHOI'O MeTalla
[TpuroroBnenue IITATUB C
pacTBOpOB 3a1aHHOI npodupKamu; VK-1-
2 KOHIIEHTPaLUU CIHPTOBKA; CTCKIAHHAT | e 4 '
MaJIOYKa, MHUIETKH,
pacTBOPbI BELIECTB
N3yuenue LITaTUB C
IIPOLIECCOB npooupKamu; VK-1-
3 JJIEKTPOIUTHIECKOU CIMPTOBKA; CTEKILIHHAA | ~p- 4 ’
JMCCOLMALNN U naJloyuKa, MUIETKH,
THJIPOJIN3a COJIEH. pacTBOPHI BENIECTB
N3yuyeHue cBOMCTB IITATUB C
KOMILJICKCHBIX npoOupKamH; VK-1-
4 COEIMHEHHH. CIHPTOBKA; CTEKIAHHAS | oy 4
NaJI0YKa, TUIETKH,
pPacTBOPHI BEIIECTB
N3yuenue LITaTUB C
OKHCIIUTEIbHO — npoodupKamu; VK-1-
5 BOCCTAHOBHTEIBHBIX CIMPTOBKA; CTEKIAHHAS | o v o ’
IIPOLIECCOB. naJIoyuKa, MUIETKH,
pacTBOPHI BENIECTB
N3yueHue cBOicTB IITAaTUB C
raJIOTeHOB, CEPHI U UX npodHupKamu; VK-1-
6 COeMHEHUH. CIMPTOBKA; CTEKMAHHAS | v o ’
MaJI0YKa, THUIETKH,
pPacTBOPHI BEIIECTB
H3ydenue CcBOMCTB IITaTUB C
Hemeraos [V-V npoOupKamu; VK-1-
7 TPYIIIBI ¥ UX CIMPTOBKA; CTEKIAHHAS | o v 4'
COEIMHEHHH. najiouka, MUIEeTKH,
pacTBOPHI BENIECTB
N3yyeHue cBoicTB IITAaTUB C
AKTHBHBIX METAJIOB U poOHupKamu; VK-1-
8 UX COEIMHEHUH. CIMPTOBKA; CTEKMAHHAS | v o ’
MaJI0YKa, TTHIIETKH,
pacTBOPHI BELIECTB
W3yuenue cBOMCTB IITATUB C
MEPEXOTHBIX METAJUIOB poOHupKamu; VK-1-
9 U UX COeIMHEeHUH. CIHMPTOBKA; CTEKMSHHAS | e 4'
MaJI0YKa, TTHIIETKH,
pacTBOPHI BELIECTB
Onpenenenne
. IITATUB C
CoJIep KaHus Coen _
xenesa (111) B mpobupKamy; VK-1;
10 CIIUPTOBKA; CTEKJISHHAs
pacTBOpax METOAOM OIIK-4

IpPaBUMETPHUYECKOTO
aHaJM3a

NaJIoYKa, MUIETKH,
PacTBOpPHI BELLIECTB
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Onpenenenne
KHCJIOTHOCTH IIJI0OJIOB U
OBOIIIEH METOIOM
AITKATUMETPUIECKOTO
TUTPOBAHUS

IITaTHB C
npodupKamu;
CIIMPTOBKA; CTEKJISTHHAS
MaJIOYKa, THUIETKH,
pacTBOPHI BELIECTB

VYK-1;
OIIK-4

12

DOTOKOJIOPUMETPUY
€CKOE OIpe/IeJIeHUE
cosiei menu (I1) B
pacTBope.

IITaTUB C
poOHpPKaMH;
CIIUPTOBKA; CTEKIISTHHAS
NaJI0YKa, THIIETKH,
pPacTBOPHI BEIIECTB

YK-1;
OIIK-4

Paznen 2. Oprannyeckas Xumus

2-3

N3yuenue cBOMCTB
npeiebHbIX U
HETpeIeIbHBIX
yTIEBOIOPOIOB

1

IITaTUB C
poOHpPKaMH;
CIUPTOBKA; CTECKJISTHHAS
NaJIOYKa; CHHSIS
JaKMycOBasi OyMaXkKa;
HACHIIIICHHBIC
YTJIEBOAOPOIBI
(ckunakue);
HEHACBIIICHHBIC
YTJIEBOAOPOIBI
(>kuaKue); pacTBOp
o6poma B CCly4
ra300TBOAHAS TPYOKa;
IITATHB C 3aKPETUICHHOMN
B 3aKHMe€ IPOOHPKOM
0e3 JIHa; CTEKIIOBATa;
KapOuJ KambIus
(Kycoukammu);
MOJKUCIIEHHBIN |H.
pactBop KMnOy

YK-1;
OIIK-4

N3ydenune cBOMCTB
apoOMaTUYECKUX
YIJIEBOJIOPOJOB

IITaTHB C
npoOupkamu, OpoMHas
BOJIa, IIUKJIOTEKCaH,
OeH3011, CKUTTUAAP,
TOJIYOJI, HUTPOOEH3011,
BOJIsIHAs OaHd,
CKaJIbIIeIb,
yYHHUBEpCcaIbHas
WHJMKaTOpHas OymMaskka

VK-1;
OIIK-4

N3yuenue cBolicTB
CIIUPTOB

IITaTUB C
npoOUpKamMu, MUTIETKH
Ha 2 MJI, TUIIOBBIN
cnupt 96% - HbIH,
M30aMUJIOBBIH CIIHPT,
TJIALEPUH, MAaHHUT,
JaKMYC KPacHBIN U
cuHuil, penondranens,
MMUIIETKH Ha 1-2Mmi1,
CTEKJISIHHASI MTaJIovuKa,
TIIULEPUH, PUITBTPOBAITB
Has Oymara; 2H.

VK-1;
OIIK-4




pacTBOp THIPOKCUIA
aAMMOHHSI;, pa3TTUIHbBIE
(heHobl

N3yuenue cBOMCTB
(heHOJIOB M MTPOCTHIX

3¢ upoB.

IITaTUB C
npoOHpKaMH, TUIIETKU
Ha 2 MJI, JaKMYyC
KPAaCHBIN ¥ CUHUM,
¢denondranens,
MMUITETKH Ha 1-2Mi1,
CTCKJISTHHASI ITaJI0UKa,
TIULIEPHH,
¢bunbTpOBaNbHAS
Oymara; 2H. pacTBOp
TUIPOKCHIa aMMOHHSI,
paznuuHblie (HEeHObI

YK-1;
OIIK-4

N3ydenue cBoMCTB
aJbJETUIOB U KETOHOB.

IITaTUB C
poOHpPKaMH,
CIIHPTOBKA,
ra300TBOJHAs TPYOKa,
STUJIOBBIN CIIHPT,
OuXpomaT Kajus B
HOpOUIKE, pa30aBIeHHAs
cepHasi KMCIIOTa, CTaKaH
Ha 100Ma

YK-1;
OIIK-4

N3yuenue cBoricTB
KapOOHOBBIX KHUCJIOT

IITAaTUB C
MpoOUpPKaMH, CKIISTHKU C
pacTBOpaMH pa3IUYHbBIX
OpPTraHUYECKUX KHUCIIOT,
(heHomn, TIUIEPUH,
BUHHOKMCIIBIN KaIuii-
HaTpuil (3-5%HbIit
pacTBop), pacTBOp
MEJHOT0 Kyrnopoca.

YK-1;
OIIK-4

ITony4yenue u
W3y4YECHUE CBOMCTB
CJIO’KHBIX 3(hUPOB,
YKUPOB U MbLJIA.

LITaTUB C
npoOUpKamu, MUTMETKA
Ha 2 MJ1, BOAsIHasA OaHs,
STUJIOBBIN CIIHPT,
JesgHas yKCyCHas
KHCIIOTa, PACTUTEIBHOE
MacIio, )KUBOTHBIN KUP,
CepHas KHCIOTa,
XJIOPUJI HATpUs

VK-1;
OIIK-4

N3ydenune cBOMCTB
YIIIE€BOJOB.

IITaTUB C
MpoOUpPKaMH, MUTIETKA
Ha 2 MJI, BOasSHas OaHs,
unvHap Ha 20 mit, 2%
pacTBOp caxaposbl,
pa3zbaBieHHAas cepHast
KHCIIOTa, PAaCTBOP
TUIPOKCHU/IA HATPUS,
pacTBop cyibhara Meau

VK-1;
OIIK-4




(1), amMuauHbI#H
pacTBOp OKCHIA

cepedpa (1).

10 N3yuenue cBoicTB 1 IITaTUB C YK-1,;
aMHUHOB U aMHUJIOB poOHpKaMH, IMUIIETKA, OIIK-4
KHCJIOT. aQHWINH,

KOHIICHTPUPOBAHHAS
COJIsIHasl KUCJIOTA,
pa3baBiieHHas cepHast
KHUCJIOTa, pa30aBiIeHHBIN
pacTBOp TUAPOKCHUIA
HaTpus, penondranenn
pacTBOpP MOYEBUHBI

11 [Tonyuyenue u LITaTUB C VYK-1,
M3y4YEHUE CBOMCTB IpOOHPKAMH CKIISTHKH C OIIK-4
reTepOLIMKINYECKUX pacTBOpamMH pazIu4HbIX
COCTUHEHHI. reTePOLMKINYECKUX

COEIMHEHU N
Pa3nen 3. buonornueckas XxuMus

1 OKCrepuMEeHTaIbHO 1 LITaTUB C YK-1,
€ U3yueHue npoOHpKaMH; OIIK-4
KauyeCTBEHHBIX CIUPTOBKA; CTEKJISTHHAs
peakiuii Ha OeNKH. nanoyka,

KpUCTAJLIIN3aTOp,
TJII0K03a, BECHI

2 DKCNEepUMEHTATBHO IITaTUB C VYK-1;
€ U3yueHue npoOupKamu; OIIK-4
KaueCTBEHHBIX CIUPTOBKA; CTEKJISTHHAs
peaxkuuii Ha OTAEIbHBIE najouka,

AMUHOKHCIIOTBI: KpHUCTAJIIIN3aTop,
TUPO3UH, TpUNTO(aH, pacTBOPBI BELIECTB
apruHuH, LIUCTEUH U

IUCTUH

3 DKCrepuMEHTAIbHO 1 Habop pactBopoB VYK-1,
€ U3yueHue VHIUKATOPOB, OIIK-4
OOpaTuMsbIX U OydepHble cmecH,

HEOOpPaTUMBIX peaKkIui MUTIETKU Ha SMIL,
OCaXIeHUS OEJIKOB. PacTBOPBI TMMOHHOM
HarusHsblii n KHUCJIOTHI ¥ OYypBHI.
JIEHATYPUPOBAHHBIN

O€JIoK.

4 DKCNEPUMEHTAIIBHO Crakansl Ha 100M1 1 VYK-1;
€ U3y4YeHue 001X 50 m, pactBop xiopuna | OIIK-4
CBOMCTB (pepMEHTOB: Kanusi, UIbTpOBaJibHAS
TepMOJIaOUIBLHOCTb, Oymara, OBOIITH.

BiusHue pH-cpenpl,
CHEeM(PUIHOCTD.
Bnusinue aktuBaTopoB
Y UIHTUOUTOPOB Ha
aKTUBHOCTH (pepMeHTa
CIIIOHBI — aMUJIa3bl.
S) OKCIEpUMEHTAJILHO [TpoOupku, cTaKaHsl, YK-1,




€ OmpeeIICHUE TEPMOMETP, PACTBOP OIIK-4
aKTUBHOCTH CEPHOU KUCIIOTHI U

(bepMeHTOB: KaTaas3sl pacTBop THOCYIb(haTa

B IUIOJaX U OBOLIAX U HaTpHUS

aJbJ10J1a3bl B

CBIBOPOTKE KPOBU

KUBOTHBIX.

DKCNEepUMEHTATBHO KonOs1, BopoHKa, VK-1;
€ U3y4YCHHE OropeTKa, pacTBOP OIIK-4
AKUPOPACTBOPUMBIX YKCYCHOM KHUCIIOTBI U
BUTAaMUHOB U UX pacTBOp TUAPOKCHUIA
KaueCTBEHHBIX HaTpusl.
peaKuid.

DKCNepUMEHTATBHO 1 LITaTUB C YK-1;
€ U3y4eHHUE CBOWCTB npoOUpKaMH; OIIK-4
BOJIOPaCTBOPUMBIX CIIUPTOBKA; CTEKJITHHAS
BUTAMUHOB M UX najnoyka,

KaueCTBEHHBIX KpUCTAJLIIN3aTOp,
peaxiui. pacTBOPHI BEUIECTB

DKCIEePUMEHTATBHO LITaTUB C VYK-1;
€ U3y4eHHUE CBOWCTB npoOHpKaMH; OIIK-4
MIPOCTHIX JIMTTHJIOB U CIIUPTOBKA; CTEKJITHHAS
UX Ka4eCTBEHHBIX najoyka,
peaKuuid. KPUCTAJLIA3ATOP,
DKCrepuMEHTAIbHOE pacTBOPHI BELIECTB
W3y4YECHUE CBOWCTB
CIIOKHBIX JTUMTUIOB —
dbocdarunos u ux
Ouosorudeckas poib B
KUBOM OpraHU3MeE.

DKCNEepUMEHTATBHO IITaTHUB C VK-1;
€ U3yueHue PU3NKo- poOupKamu; OIIK-4
XUMHUYECKUX CBOMCTB CIIUPTOBKA; CTEKJISTHHAS
TOPMOHOB najaoyka,

SHIOKPUHHBIX KeEJe3 KpHUCTaJUIM3aTOoP,

0eNKOBOI U KUPOBOI pacTBOPBHI BEILIECTB

MPUPOJBI U UX

Ouosoruueckas pojib B

OpraHU3Me YeJIOBEKa U

KUBOTHBIX.
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4.5. CamocrosiTe/ibHAast padoTa 00y4aoummxcst
O6Bvem
akKaJl. 4acoB
Pa3nen nucuumnivzel (Tema) Bun camocrositensHo# paboTh J— SPp—
dbopma dbopma

o0y4yeHus | o0yueHus

OcCHOBHBIC TIOHATUSI ¥  3aKOHBI | BrIMoTHEHNE MHINBUAYAIbHBIX 1 1
XUMHUU. IKBUBAJICHT 3aJaHu
Ctpoenue atoma. Ilepuoanueckuii Hanmcanue pedepara 1 1




3aKOH U ICPUOJUYCCKAs CUCTEMA

IloaroroBka nokiana 1
XUMHYECKHX 3JIEMEHTOB
PeaknmonHast ciocoOHOCTH Hanucanue pedepara 1 1
BEIIECTB. XUMHUUECKas CBI3b IloaroroBka noxiana 1 1
Xumuueckass KWHeTHKa. CKOPOCTh Hammcanne pedepara 1 1
XUMHUYECKHUX PEAKIHA U METOJIBI €€ 1
[ToaroroBka nokmnana 1
pEryJiupoBaHHUs.
Xumuueckoe u (ha3zoBoe Harmmcanne pedepara 1 1
paBHOBECHE. [TonroroBka nokiana 1 1
DHepreTuka XUMHUECKUX Hanucanue pedepara 1 1
MIPOLIECCOB. IToaroroBka moxianga 1 1
Hanucanue pedepara 1 1
XUMHUYECKUE CUCTEMBI: paCTBOPHI,
ITonroroska moxiama 1 1
JUCTICPCHBIC CUCTEMBI.
BrinosiHeHUE MHIMBUAYAIbHBIX 1 1
3aaHUuN
Hanucanue pedepara 1 1
KomnekcHble coeMHEHUS. [ToaroroBka nokiana 1 1
Brinonnenue HHAMBUYaTbHBIX 1 1
3aJaHui
Hammcanne pedepara 1 2
OxkucnurenbHO-BOCCTaHOBUTENBbHBIE | [loAroToBka mokiana 1 2
CBOMCTBA BEIIECTB. BrinosiHeHUE MHIMBUYAIbHBIX 1 2
3aJaHuN
DIIEKTPOXUMUYECKUE CUCTEMBI. Hanucanue pedepara 1 2
IToaroroBka mokiajaa 1 2
Hammcanne pedepara 1 2
HewmeTtanisl 1 uX coeTuHEHUS
IlogroroBka noknanga 1 2
Hanucanue pedepara 1 2
ITonroroska moxiama 1 2
MerTanbl ¥ UX COeTMHEHUSI.
BrinonHnenue HHAWBUTYaTbHBIX 1 2
3aJaHu
BrinmonHnenue HHAWBUTYaTbHBIX 2
XuMuyeckasi HACHTUDUKAIIHS: N 1
. . | 3amaHui
KAUeCTBCHHBIH W KOJUYCCTBEHHBIH
Hamucanne pedepara 1 2
aHaIU3.
IlogroroBka noknanga 1 2
Hammcanne pedepara 1 2
Ouznueckue u pusuko-xumudeckue | [loaroroska goknaga 1 2
METO/TbI aHAJTH3a BEIIECTB. BrinmonHenue HHIMBUTYaTbHBIX 1 2
3aaHuN
2.0Opra"uueckas XuMHsi
BrImosHeHUe WHIMBH Ty aTbHBIX 1 2
TeopeTnyeckue OCHOBBI 3a/1aHui (TeCTOB)
OpraHNYECKON XUMUU Hanucanue pedepara 1 2
ITonroroska moxiama 1 2
ALMKINYECKUE NPEACIbHBIE Hanwucanue pedepara 1 2
YTIICBOIOPOIBI IToaroroska nokiana 1 2
BrinmonHenue WHIMBUTyaTbHBIX 1 2
3a/1aHuM (TECTOB)
ANMKINYECKHE HEMPeAeIbHBIC Hammcanne pedepara 1 2
YTIEBOIOPOIBI IToaroroBka mokmiana 1 2




BrinonHenue MHAMBUTyaTbHBIX
3a/1aHuil (TeCTOB)

1
[{uknrdeckue yriieBo10pO bl Hammcanne pedepara 1 2
ITogroroBka noksana 1 2
Brinonnenue HHAWBUTYaTbHBIX 1 2
3a/1aHuM (TECTOB)
Crupthl U HEHOITBI Hanmcanue pedepara 1 2
ITonroroBka moxiama 1 2
BrimonHeHue WHAMBHTyaTbHBIX 1 2
3a/1aHui (TECTOB)
Hanucanue pedepara 1 2
KapOonuibHble cOeTUHEHUS IoAroToska roknana L 2
Brinonnenue MHAMBUTyaTbHBIX 1 2
3a/1aHuM (TECTOB)
KapOoHOBBIEC KMCIIOTHI pa3InYHBIX Hammcanne pedepara 1 2
TOMOJIOTHYECKUX PSJIOB IToxroroBka mokimana 1 2
BrimonHeHne WHIWBHTyaTbHBIX 1 2
3a/IaHuH (TECTOB)
Hanucanue pedepara 1 2
IToaroroska mokmiaaa 1 2
[TpousBoHBIE KAPOOHOBBIX KUCIOT
BrimosHeHUe WHIWBH Ty alTbHBIX 1 2
3a/IaHkH (TECTOB)
A3oTconepKaliie OpraHu4ecKue Hanucanue pedepara 1 2
COCIMHEHUS IToxroroBka moximana 1 2
Brinonnenue HHAMBUTyaTbHBIX 1 2
3a/1aHuM (TECTOB)
Hanwucanue pedepara 1 2
ITonroroska moxiama 1 2
['eTepormkinueckne COECIUHEHUS
BrImosHeHMe WHIUBH Ty aTbHBIX 1 2
3a/1aHui (TeCTOB)
3.buonornueckas Xumust
broxumus kak Hayka. Hanwucanue pedepara 1 2
buonornueckue CTpyKTyphl )kuBbIX | [logroroBka gokiaga 1 2
CHUCTEM. BrinonHenne MHAMBUYATbHBIX 1 2
3a/1aHuM (TECTOB)
benku, nx 6uonoruveckue
cBoricTBa. CTpyKTypHas
OpraHu3aIys U KIacCuPUKAIUS 1 1
6enkoB. OcoOeHHOCTH GETKOBOTO Hanucanue pedepara 1 1
oOMeHa. buocuures OEIKOB. ITonroroBka mokiana 1 1
[TonsiTHe 0 pepMeHTaX, UX BrImosTHeHUe WHIMBH Ty aTbHBIX
XUMHUYECKast IPUPOJA U CTPOCHHE. 3a/1aHui (TeCTOB)
OcHoBHbIE CBOMCTBA (hEpPMEHTOB U
CBOICTBa, OTPEICISIONINE UX
AKTUBHOCTD.
HyxkiienHOBBIE KHCIIOTHI. Hammcanne pedepara 1 1
Hyxneonporeunsl, HykieonpoTteuas! | [lonroroBka goknamga 1 1
U UX pacnpoctpaHeHue. OomMeH BrInonHenne nHAMBUYATBHBIX 1 1
HYKJICOIIPOTEUIOB. 3a/1aHuH (TECTOB)
OO0mue mpeacTaBaeHUs O Hammcanune pedepara 1 1
BUTamMuHax. JKupopactBopumsie IloaroroBka noxkiana 1 1




BUTaMUHBL. BogopacTBopumbie BrinonHenue MHAMBUTyaTbHBIX 1 1

BUTaMHHBI. BUTaMuHOMO100HBIC 3a7aHu (TECTOB)

BEIECTBA.

O011iee NOHATHE O TOPMOHAX, UX Hanmucanue pedepara 1 1

KJ1acCU(pUKaLKs U CBOMCTBA. [ToaroroBka qokmnana 1 1
BrimonHeHue WHIWBHTyaTbHBIX 1 1
3a/1aHui (TECTOB)

buonoruueckas posib yrieBoaoB, UX 2 1

PO T ’ Hanucanme pedepara

KJaccu(uKanus 1 CBOWCTBA. 2 1
[ToaroroBka qokmnana

OOmeH yrieBoaoB. OKuciaeHue u 2 1
BrimonHeHue WHIMBUTyaTbHBIX

cUHTe3 yriieBoAoB. [{ukin .
3a/1aHuH (TECTOB)

TPUKApOOHOBBIX KUCIIOT.

buonornueckas posb munuaoB. Ux | Hamucanue pedepara 2 1

kiaccudukanus u cBoiictea. Oomen | [loaroroBka gokinanga 2 1

aunuaoB. OKUCICHUE U CUHTE3 Brinonnenue HHAMBUTyaTbHBIX 2 1

JIMIIUJIOB. 3a/1aHuM (TECTOB)

OOMeH BelecTB U PHEPTUU B )kuBbIX | Hamucanme pedepara 2 1

opranu3max. buonoruueckoe [ToaroroBka moxmnana 2 1

OKHCIICHHE. BrImosHeHMe WHIWBHTyaTbHBIX 2 1
3a/1aHkH (TECTOB)
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IlepeyeHb MeTOAMYECKOT0 O0ecevYeH sl 1JI CAMOCTOSITEIbHOM PadoThI 1O
AMCUUIIMHE (MOAYJII0) «XUMMSA»:
Paznen 1. Heopranuueckasi 1 aHaAJIMTHYECKAsH XUMUS
1.ITandurtoB B.®., Tapacosa C. B., Ky3nenona P.B., lllenkoBuukosa H.B., Cum6upckux E.C.
Metoandeckoe pyKOBOJCTBO K CaMOCTOATENbHOM pabore no xumun. Paznen «Heopranumueckas
xumusiy /B.®. IManpuros, C.B. Tapacoma, P.B. Ky3uemnosa, H.B. IllenxoBuukoBa, E.C.
CuMbupckux/- MUYypUHCK, HW30aTE€IbCTBO.. MMHUYYPHHCKOTO TOCYJapCTBEHHOI'O arpapHoro
yauBepcureta.- 2024 .- 74c.
2 ITanduros B.®., Tapacoa C. B., Ky3unenona P.B., lllenxkosaukoBa H.B., Cumbupckux E.C.
MeTtonuyeckoe pyKOBOJACTBO K JaOOPATOPHBIM 3aHATHUSAM U CAMOCTOATEIbHON paboTe 1o XUMUU
JUIsl CTYJICHTOB arpoHoMuueckux By3oB / B.®. Ilanguros, C. B. Tapacosa, P.B. Ky3nerosa,
H.B. IllenkoBHukoBa, E.C. CumOupckux /- MuuyypuUHCK, W3AATEIbCTBO.: MUUypHUHCKOIO
roCyJapCTBEHHOT0 arpapHoro yHusepcurera.- 2015 .- 134c.
3. IManduror B.®., TapacoBa C. B., Ky3nenosa P.B., IllenkoBaukoBa H.B. Meromuueckne
YKa3aHHA 10 BBIIOJHEHUIO TECTOBOIO KOHTPOJSA 3HAaHUM IO JUCUUIUIMHE «XUMHS
Heopranuueckas u ananutuueckas» / B.®. [Manduros, C.B. Tapacosa, P.B. Ky3uerosa, H.B.
HlenxoBHuKOBa/- MUYypHHCK, W3AaTENBCTBO.: MUYYPHHCKOTO TOCYAapCTBEHHOTO arpapHOro
yauBepcureta.- 2024.- 104c.
Pa3nea 2. Oprannveckast XMMHA
1. [ManduroB B.®., Tapacosa C. B., Ky3nenosa P.B., llenkosuukosa H.B., CumbOupckux E.C.
Metoauueckoe pPYKOBOJACTBO K CaMOCTOATENbHOM paboTe IO OpraHu4ecKkoil XUMHH.
/B.®. Tlandwutos, C.B. Tapacora, P.B. Ky3nemnosa, H.B. IllenkoBuukoBa, E.C. CumOupckux /-
MuuypuHCK, HW31aTENbCTBO.. MHUYYpPUHCKOIO IrOCYAapCTBEHHOIO arpapHOro YHUBEPCHUTETA.-
2015 .- 104c.
2.Cumbupckux E.C., HlenkoBuukoBa H.B. HomenkiaTypa oOpraHm4eckux CoOeIUHEHHM.
VYyeOnoe nocobue. / E.C. Cumbupckux, H.B. [llenkoBHukoBa/ Muuypunck-Haykorpan: M3a-Bo
Muul'AY, 2015. -71c.
3. Cumbupckux E.C. CsoiicTBa pacTBOpPOB BBICOKOMOJEKYISpHbIX coenuHenuil. / E.C.
Cumbupckux/ Muaypunck-Haykorpan: M3n-so Muul'AY, 2014.- 64c.
Paznen 3. Bunosornueckas xumus




Meronudyeckiue yKazaHHUS IO BBITIOJHEHUIO CaMOCTOSTENbHOW pa0OThl MO JUCIUILINHE
«bunoxumus». Muxaiinos B.B., Cumoupckux E.C. 2010. 69 c.

4.7.Conep:kaHue pa3aesioB M CHUIINHBI
Moayasb 1. Heopranuuyeckasi 1 aHaJIMTHYeCKasi XUMHUSL.
1. OcHOBHbBIE MOHATHS U 3AKOHBbI XUMUH. DKBUBAJIEHT
[Ipeamer u3zyyeHuss XuMuUU. MeCTO XUMHUU B LEIOM M HEOPraHUYECKOM XMMHUHU B YACTHOCTH
CpelM €CTECTBEHHO - HAYYHBIX JUCUUIUIMH. Pojib XMMU3aLMK B Pa3BUTHH CEIBCKOTO XO35HCTBA
Y THIIEBOr0 Mpou3BojacTBa. OTHOCHUTENIbHBIE aTOMHBIE U MOJIEKYJIApHbIE Macchl. IIpocTeie u
CIOXHbIE BemiecTBa. HomeHkaTypa HeopraHM4eckux BemiecTB. Monb. MorspHas Macca.
Mousipabiii 00beM. AToMBL. DneMeHThl. Mosekyibl. CTexuoMeTpus. 3aKOH COXPaHEHHsI MacChl
U DHEpruu. 3aKOH IMOCTOSHCTBA COCTaBa: JAIBTOHWABI W OEpTOJUABI. 3aKOH ABOTaJpo H
CIEICTBUSl M3 HEro. 3aKOH KpAaTHBIX OTHOIIEHHWH. 3aKOH 3KBHBAJIEHTOB. MousipHas macca
SKBUBaJeHTa. Mcronb3oBaHWE XMMHUYECKUX MOHSITHH, 3aKOHOB M METOJOB HCCIEIOBaHUS B
CEJIbCKOXO3SUCTBEHHBIX M OMOJIOrMYECKUX HayKax. DKOJOTMYecKas OMacHOCTh HErpaMOTHOTO
MPUMEHEHHUS XUMUYECKHUX MTPOJIYKTOB B CEITLCKOM XO3SMCTBE.
2. Ctpoenne atroma. Ilepmoamyeckuii 3aKOH W TNepPUOIMYECKAs CHCTEMa XHMHYECKHX
3JIEMEHTOB.
OCHOBHBIE TIPUHIMIIBI KBAaHTOBOM TEOPHUU CTPOCHHS  BEIIECTBA: TMPEJCTABICHUS O
KOPIYCKYJIAPHO-BOJIHOBOM Jyaju3Me SIBICHUI MHKPOMHUPA, MPUHIUIE HEONPEIACICHHOCTH,
ypaBHenuu Llpennnrepa, BOHOBOH (yHKIINH, aTOMHOI opOuTanu. KBaHTOBBIE Unca: TIIaBHOE,
opOHUTallbHOE, MarHUTHOE M CIIMHOBOE. DHEPreTUYeCKWe yYpOBHU M MOAYPOBHHM aTroma. Bun
BOJIHOBBIX (DYHKIIHMIA, OTBEYAOIINX PA3TMYHBIM OpPOUTAILHBIM KBAHTOBBIM YHCJIaM, M pPacIlpe/ie-
JICHHUE 3JIEKTPOHHOM MIIOTHOCTU Ha Pa3IMYHBIX AaTOMHBIX OPOUTAISIX.
[IpuHIMIIBI 3aMOTHEHUST JIEKTPOHHBIX OpOMTasiel aToMa B OCHOBHOM COCTOSTHUUW: TPUHIUI
[Taynu, npaBuno XyHaa. DIEKTPOHHbIE €MKOCTH OpOHTaliel, MOJypOBHEW M ypOBHEH aroma.
CrniocoOblI 3anKcH 3MEKTPOHHBIX POpPMYT aToMa.
[lepmonnueckass cucreMa M CTPOEHHE AaTOMOB 3JeMEHTOB. IlocTpoeHune CTpyKTypbl
MEePUOIUYECKON CHCTEMBI, HMCXOJs W3 DHEPreTHUYECKOM TMOCIIeI0BATEILHOCTH TOAYPOBHEH
atomoB. [loHsATHE TepHoaa, TPYIIbI, MOATPYIIbBI MEPUOJUMUECKON CHUCTeMBbI. S-, p-, d-, f-
AJIEMEHTBl M WX PAcCMoOJIOKEHHUE B CTPYKType TNepuoanydeckord cucrembl. CoBpeMeHHas
dbopMynupoBKa TMEPUOAMYECKOTO 3akoHA. JIMUHHO- W  KOPOTKOMEPUOAHBIH BapHAHTHI
nepuoanyueckon cucrembl. Ux ocobeHHocTH. PacronoxkeHne B HUX METAJIJIOB U HEMETAJUIOB.
3HaueHHEe MePUOANYECKOr0 3aKOHA JIJIsl XUMUH.
CgoiicTBa aTOMOB  dJEMEHTOB  (TMOTEHIMAJl  HWOHHU3allUM, CPOJICTBO K  JJIEKTPOHY,
AIIEKTPOOTPHUIIATETILHOCTh, paauychl BaHu-mep-Baanbca), o0mme XuUMHYECKHE CBOMNCTBa
AJIEMEHTOB M UX COCIMHCHHUI U MEePUOJIMUECKHUI XapaKTep UX U3MEHEHHUS.
3. PeakunonHast cnocoOHOCTEH BelleCTB. XHMHYECKas CBA3h
IlonsiTHE O XWMHYECKOH CBS3H. Tumel XUMHUYECKMX CBA3€H: KOBaJeHTHAs, WOHHafd,
MeTaJuInuecKasi, BOJOPO/IHAS.
XapaKTepUCTUKU CBSI3CH: DIIEKTPUUECKHUE JUTIOJIbHBIC MOMEHTHI, Y(P(PEKTUBHBIC 3apsbl aTOMOB,
CTENEHb HOHHOCTH, HAIPABJIEHHOCTh U HACBIILIEHHOCTh, JHEPTHUs U JJIMHA CBSI3H.
MeToa BaJeHTHBIX CBSI3€M W OCOOCHHOCTH MCIOJB3yeMOW B HEM BOJHOBOW ()YHKIMH, G- U T-
CBsi3M. THUMBI THOPUAM3AIMU ATOMHBIX OpOHWTaneil u reomeTpust Molekyid. HemomeneHHbIe
AJIEKTPOHHBIE TTAPHI MOJIEKYIL.
MeTtos MONEKYISIPHBIX OpOUTaeil U 0OCOOCHHOCTH UCIOIB3yeMOW B HEM BOJHOBOW (DYHKITUH.
CBs3BIBAIONINE M PA3PBIXJIAIONINE MOJCKYJSIpHBIE OopOuTanu. WX 3amoiHeHHe 3JIeKTPOHAMH,
MOPSIIOK U SHEPTHs cBsizeil. CBA3M B ABYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJIAX.
[TpyMeHeHre TeOpUU XUMHUYECKOU CBSI3U B XUMHH U OMOJIOTUU. DHEPTusi KOBAJIEHTHBIX CBA3EH U
SHEpPreThKa XMMHUUYECKHX peakuuid. ['eomerpusi monekyn. KapkacHble WU HpOCTpaHCTBEHHbBIE
n300pakeHHsT MOJIeKYJl. | MOKOCTh OMOMOJIEKYJT KaK pe3yJbTaT CBOOOIHOTO BpaIlleHUsI BOKPYT G-
cBsizeil. B3ammopelicTBue OHOMOJNEKYT € BOJOW Kak CIEACTBUE 00pa3oBaHUs BOJOPOTHBIX
CBsI3€M U B3aMMOJICUCTBUS AUIOJEH BOJBI C aTOMaMH, UMEIOIMMHU 3HAYUTEIIbHBIE 3aPsi/Ibl.



4. Xumnueckass KuHeTHKA. CKOPOCTh XUMHYECKNX PeaKINi U METO/IbI ee PeryJupoBaHus.
[TonsiTHE O CKOPOCTH XWUMHYECKOW peakiuu. VcTHHHas (MTHOBEHHAas) CKOPOCTh PEaKIUH.
OcHOBHBIE (aKTOPHI, BIHUSAIOIIME HAa CKOPOCTh peaKkIuH. XHUMUYECKas peakius Kak
MOCJIEIOBATEIbHOCTh JIEMEHTAPHBIX CTAIUN. 3aKOH JCHCTBYIOLIMX MAacC — OCHOBHOM 3aKOH
XMMHYECKON KUHETHUKH ISl DJIEMEHTApHOM cTaauu. KOHCTaHTa CKOPOCTH pEaKIUu.
3aBUCUMOCTh CKOPOCTH XHMHYECKOW peakuuu oT Temmeparypsl. IlpaBuno Bant-T'odda.
VYpaBuenue Appenuyca. [IpencraBnenne o0 3HEpruM aKTUBAIMM, SHEPTETHUECKOM Oapbepe U
MEPEX0JHOM aKTUBHPOBAHHOM KOMILIEKCE.

MeToibl peryampoBaHusi CKOPOCTH XUMUYECKOW PEAKIUH.

3HaueHUEe XUMHUYECKONH TEepPMOIMHAMHKMA W KHHETHMKH B XHUMHH, OHOJOTUM U CEIHCKOM
XO34HCTBE.

5. XumMnueckoe u (pazoBoe paBHOBecHE.

OOpatumbie U HeOOpaTHMblE XMMHUYECKHE MPOIECChl. XUMHUYEeCKoe U (Da30Boe paBHOBECHE.
XUMHYECKOE paBHOBECHE KaK PE3yJIbTaT CaMOIIPOU3BOJILHOTO MPOTEKAHUSI 00paTUMOMN PEaKIIUH.
Jlunamuueckuil XapakTep XMMHUYECKOTOo paBHOBecUs. 3akoH JAeicTByromux macc. KoHcraHnrta
paBHOBecus. (CMelleHUE pPABHOBECUS IMPU U3MEHEHUM KOHUEHTpalu, TEeMIEepaTypsl U
napinenud. Ilpunnun  Jle-Ilatense. IIporHo3upoBanue HampaBieHHWs peakuui. Poub
XUMUYECKUX PaBHOBECUH B MIPUPO/IE.

6. JHepreTka XUMHYECKHX MPOLECCOB.

CocrosiHuEe BelllecTBa; TeEMIEparypa U JaBICHUE KAaK MapamMeTpbl, ONPEIESOIINE COCTOSHUE
BEILECTBA.

OHTanbnus Kak (YHKIUS COCTOSHHUS BEIIECTBA, KaK Mepa 3allaceHHOW BEIIEeCTBOM JHEPTHUU.
DneKTpoHHas, KojeOarenbHasl, BpallaTelibHas U IOCTYyNaTelbHasl COCTABISIOLIUE SHTAJIBIINU.
CBsi3b SHTAJIBNHUHM U TEIUIOEMKOCTH. DHTANBINA M TEIIOBOW 3(dekT peakuuu. Boruncnenue
SHTAJIBIIMU PEAKLIUU 10 3HAYEHUSM SHTaIbIMKA 00pa30oBaHUs MPOJYKTOB U PEAr€HTOB PEAKLIUU.
3akoH ['ecca.

CBobOoniHas SHEPrus I'nG6ca Kak byHKIUSA COCTOSIHUSI BELIECTBA.
AG peakiuu Kak MpUYUHA MPOTEKAHUS CaMOIPOU3BOJIBHBIX peakimid. Cesizb AG peakiuu ¢
KOHCTaHTOW paBHOBecusi peakuuu. Breramcinenne AG peaknuyd 1O 3HAYEHUSM CBOOOIHBIX
SHEpruil 00pazoBaHMs MPOAYKTOB U PEAreHTOB PEAKIIMH.

OHTponusi. BeposATHOCTh MaKpOCOCTOSHMSI KaK YHCIO MHMKPOCOCTOSSHUM TIpH  3aJlaHHOMU
SHTAJBIUU. ODHTPONHUS KaK Mepa BEpPOSTHOCTH MAaKpOCOCTOSIHUS. BbluMCleHHe 3HTponuu
PEeaKIuu MO SHTPOIUIM MPOAYKTOB M PEAareHTOB peaKkIuu. BTOpol 3aKOH TEPMOAMHAMUKH KaK
KPUTEPUl HAINPABJICHUS XMMHUYECKOM pPEaKIMM. OHTAJIBIUNHBIA M DHTPONMMHBIN BKIAIbl B
CBOOOAHYIO SHEPTrUI0 peakiuu. X oTHOcHUTeNbHAs POJIb.

IIpruMeHeHrne M 3HAUYEHUE DHEPreTUKM XMMUYECKUX peakuui. [IporHo3upoBaHue HarpasieHUs
peaknuii. B0o3MOXHOCTH pacueta M NPUOIMKEHHBIX OHeHOK AG peaxiwii. DHepreTrka
OMOCHHTE3a M CHHTE3a HEyCTOWYHMBBIX COCTUHEHUH.

7. XuMnuyeckme cCMCTeMbl: PaCTBOPbHI, AUCIIEPCHbIE CUCTEMBbI.

PactBops! u ux npupoja. [Ipuunnst oOpasoBanus pacTBopoB. [Iprpoaa MeKMONEKYISIPHBIX CHIT
B pacTtBopax. CriocoOb! BbIpaXeHHsI KOHIIEHTpAIMK pacTBOPOB. M ieanbHble U HeUIeaIbHbIE
PacTBOPBL.

DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHL. TE€Opus 3JIEKTPOIUTUUECKON Aucconuanuu. Jucconuamnms
AIIEKTPOJIUTOB B BOAHBIX pacTBopax. ['uaparamus (conapBaranus) HOHOB. CTENeHb U CTYIIEHU
nuccouranuu. CunbHbIE U caalble 37eKTpoiauThl. KoHcTanTa aucconuanuu U (hakTopsl,
BiustouIe Ha Hee. Mlonnble peakiun. [IponsBeneHre pacTBOPUMOCTH. 3HaUEHUE CUIIBHBIX U
CJ1a0BIX AJIEKTPOIUTOB. PacTBOPHI HEITEKTPOIUTOB U UX CBOICTBA.

Hucconmaruss Boabl. MoHHOe mpousBeneHue BoAbl. Bomopoanslit mokazatens (pH) u ero
BIMSHHE HA XOJ TEXHOJIOTMYECKUX IporeccoB. Ero m3mepenne u 3HadeHune. KucimoTHo-
OCHOBHBIE CBOMCTBA pacTBOPOB JJIEKTPOJIUTOB. Hucconunanus amM(OIMTOB.
Bona, kak pactBopuTenb. 3HaUY€HHE BOABI JUIl TEXHUYECKHX MPOLECCOB. Bomomoaroroska.
I'unpatel. Kpucramnorunparsl. ConbBathl. 3HaYCHHE PACTBOPOB B XUMUU, OUOJIOTHH, TEXHUKE U



obITy. I'maponu3s coneil. Koncranra u crenens ruaponusa. VX 3aBUCUMOCTb OT TEMIIEPATYpHI,
KOHIIGHTpanuu U npupoasl coneit. [lonstue o OydepHbix pacTtBopax. JlucnepcHbIe CHUCTEMBI.
Crtpoenue, Knaccu(GUKAIUSI ¥ CBOWCTBA JUCIICPCHBIX CHCTEM.

8. KommiekcHnlie coeanHeHUs.

CocraB U cTpoeHne KOMIUIEKCHBIX coennHeHnil. Koopannanuonnas teopust Bepnepa. Ilpupona
XUMUYECKHX CBSI3€l B KOMIUIEKCHBIX CO€IMHEHUIX. Jlucconuanus 1 yCTOMYMBOCTb
KOMIUIEKCHBIX cOeIMHEHUI. KOHCTaHTa yCTOMYMBOCTY U KOHCTAHTA HECTOMKOCTH KOMIIJIEKCHBIX
coenuHeHUH. MIX HOMeHKIaTypa. 3Ha4eHHEe KOMIUIEKCHBIX COeAMHEHUN. XI0pOpHILI, TEMHH,
(bepMeHTHI - TPUPOAHBIE KOMIUIEKCHBIE COSAMHEHUSI.

3HaueHUEe KOMIUIEKCHBIX COCAMHEHMI B OMOXMMHMM KIeTKH. HoBoe HampaBieHHE B XUMHH —
OMoOHeOpraHnvecKast XuMusi.

9. OKHCINTEILHO-BOCCTAHOBHUTEILHBIE CBOMCTBA BEILECTB.

.BaneHTHOCTh M CTENeHb OKMCIEHUS 371eMEHTOB. IIpaBuiia HaxOXIEHUSI CTENEHM OKHCIICHUS
37eMeHTOB.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA 3JIEMEHTOB U HMX COEIMHEHMI.
OkuciauTenn MW BOCCTAHOBUTENU. THIIBI  OKUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUM.
CocraBieHue ux ypaBHEHUW. DaKTOpbl, BIMSIOIIME HA OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
peakuuu.

OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE SKBUBAJICHTHI.

3HaYeHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA B IPUPO/IE.

10. DnekTpOXUMHUYECKHUE CUCTEMBI.

[TonsitTue 00 53JEKTPOAHBIX MOTEHLMANAX MU JJIEKTPOXMMMUYECKUX cuctemax. OmnpezeneHue
HAIPAaBIIEHUS U TNIyOUHBI MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN C TOMOIIBIO
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHBIX TOTEHIIMAIIOB. DJIEKTPOJIU3.

11. HemeTa/Li1bl M MX COCIUHECHUA

CBoeobOpasue cTpoeHHs aToMa BOJOPO/a, PU3MUECKUX M XUMUYECKAX CBOWCTB ATOTO JIEMEHTA.
W3otonbl Bomopona. 3HaueHHE BOJOpOJa KaKk Hambojee pacHpoCTPAaHEHHOTO JJIEMEHTa
Bcenennoi.

Bonoponnas cBs3b, €€ 3HaUEHUE B IIPUPOJIE.

buHapHble coenMHEHUs BOJOpOJa C 3JIEKTPOOTPULATENbHBIMU 3JIEMEHTaMH, UX IOBEJCHHE B
BOJHBIX pacTBopax. ['maparauus npoToHa.

Bonoponconepkaiue OpraHUYecKHE COEIUHEHUS KaK OCHOBHBbIE KOMIIOHEHTHI KMBOIO
BeliecTBa. Poib BO/IBI Kak cpeoo0pa3yIolIero BelecTBa KiIeTki. Bojga B ceabCcKoM X03gHCTBe.
DKOJIOTUYECKHE aCMEKThI BOJIOTOIb30BAHUS.

«HepTHBIe» Tras3pl, UX cTpoeHue. OCOOEHHOCTH HMX XHUMHYECKHX U (PU3UUYECKUX CBOMCTB.
CoennHenus 0J1aropoIHbIX T'a30B.

["anmorensl U UX COEIMHEHUS. DJIEKTPOHHOE CTPOECHHE aTOMOB TaJIOTEHOB U 3aKOHOMEPHOCTH
M3MEHEHHUsI CBOMCTB TaJIOTEHOB B MOArpymme. XJOPOBOAOPOJ, XJOPOBOJOPOJHas (COJsHas)
kucnota. COeIUHEHUS C IOJIOKHUTEIBHBIMU CTENEHAMM OKHMCIEHHUS XJIOpa, MX XHMHUYECKHE
cBoiictBa. OCOOEHHOCTH XJIOpa Kak OMOreHHOro ayeMeHTa. Ponb xyopa B KjeTke; (GTop Kak
OMOJIOTNYECKH HEOOXOAUMBIN SJIEMEHT M KaK 3JIEMEHT — 3arpsi3HUTEIb OKPYKAroIel cpeibl.
Kucnopon. Artomuas xapaktepuctuka. OCOOEHHOCTH CTPYKTYpbl MOJIEKYJ] KHCIOpOJa.
3HayeHHue KHUCIOopoJa, KaKk OCHOBHOTO 3J€MEHTa 3eMHOW KOpbhl. MHOroobpasue coequHEHUMH
kucioposa. O30H. [lepokcuipl. Dxomoruyeckas posib KUCIOPOAa U 030HAa aTMOC(]EpHI.

Cepa. OcobeHHOCTH XUMHMYECKMX CBsi3eil cepbl. I'mapuabsl u okcuisl cepbl. Cynbpuiusl u
nonucynabhuasl cepbl. CepHUCTast, CepHas U THOCEPHAsI KUCIIOTHI.

CynbhuTthl, cynbhaTsl 1 THOCYIb(GATHI. 3HAYCHHE COEIWHEHHH cepbl. DKOJIOTUYECKU OINAcHbIE
COEJTMHEHUS CepHI.

A3zor B npupozae. AtoMHas xapakrepuctuka. Ilonyuenue m npumenenue aszora. CoennHEHUs
azoTa ¢ BOJOpo/oM U kucioponoMm. [lonydenune cBoiicTBa NpUMEHEHHE. AMMOHHIHbBIE COJIH.
MoueBuHa. A3oTucTas U a30THas KUCAOThbl. HuTputel 1 HUuTpatel. [IpnunHbl HEycToOUMBOCTH
coenuHeHUH a3oTa. Ocoboe 3HaUYeHHE a30Ta Kak OmoreHHOro eMmenta. Pocdop. Ero atomuas
xapakrepuctruka. Coeaunenus gpochopa ¢ kuciopoaom u Bogopoaom. Pochuasl. ocopuctas



kucinota. Meta-, opTo-, mosnu- u nupodocdopHbie KucIoTbl. Mx 3HaueHue. Pochuthl U
docdatel. buorennoe 3nauenue pochopa. Kpyrosoport azora u docdopa B mpupoe.

Yrnepon B ipupoje. Xapaktepuctuka aroma. OCOOCHHOCTH XMMHUYECKUX CBSI3CH YTIepoaa v uX
ponb. CoequHeHHs yriiepoJia Kak OCHOBA JJIs TOIUIMBA U NoJIMMepoB. OKCUABI aToMa yIiiepoaa.
Oxkonorudeckoe 3HaueHue CO2 B armocdepe (mapHUKOBBIA 3(DdexT). YronapHas KuciaoTa u
KapOOHaThl, WX OCOOCHHOCTU. buoreHHoe 3HaueHue yriepoxaa. KpyroBopor yriepona B
IpUpOJIE.

Kpemuuii B mpupoze, B KUBOTHBIX opranm3Max. Okcuubl KpeMHuUs. KpeMHHEBBIE KHUCIIOTHI,
CHJIMKATBI, NX puMeHenue. KpeMuuii, kak TouyBo0oOpa3yoii 371eMeHT.

12. MeTtaajibl 1 UX COeAMHEHUS.

Merammueckas cBa3b. HaTpuii u kanmii B npupoje. XapakTepucTUKa aroMoB. Posib Hatpus u
Kaius B OMOXMMMM PAacTeHHUH M KMBOTHBIX. ['Maparainusi KaTUOHOB IIEJIOYHBIX METaNIOB U
KPYroBOpOT HaTpusi M Kanus B npupone. Cdepbl NpUMEHEHHUS] COSIMHEHUN HATPHUS U KaJHs.
Marnnii. Ero conepsxanue B pacTUTENbHBIX M JKMBOTHBIX opranusmax. OKcHI, THOPOKCHI U
conmu MmarHus. Mx 3nHauenuwe. Mon marnua u xnopoduiui. Kampiuil. buonoruueckas poib
Kanplusa U ero coeauHeHui. Coym MarHus M KajdbLUs M KECTKOCTb NPUPOAHBIX BOX. Mepsl
YKECTKOCTH BOJBI.

AnroMuHHR. ANIOMHUHUI, Kak  KOMIUIEKCOOOpa3oBaTellb U I0YBOOOPA3YIOIIMN 3JIEMEHT.
AmboTepHbIe CBOICTBA ATIOMUHUSI.

D - snemeHThl - mepexonHble MeTabl. VX XapakTepHas 0COOEHHOCTh: IE€peMeHHasl CTEIEHb
OKHCIICHHSI, 00pa30BaHIE KOMIUIEKCHBIX COCTMHEHHN.

Mens. Cepebpo. Mens B nectuuugax. bakrepuriuiaslie cBoicTBa cepedpa.

Menpb 1 cepeOpo Kak KOMILIEKCOOOpa30BaTeu.

Huuk. Ptyts. Kagmuii. VIX 3HaueHHe U TOKCUYHOCTb.

Xpom. XpoMuUThl. XpoMaThl U OMXPOMaThl KaK BOCCTAHOBUTENIN U OKUCIUTENH.

Mapranen. MaHrasatsl 1 nepMaHIraHaThI.

Kenezo. Ponp xenesa B )KM3HM OpPraHu3MOB. ['eMOrioOuH. DIEKTpOXUMHUYECKas KOPpO3Us U
MeTo/1bI OOpBOBI ¢ Hell. 3ammra MeTamIoB OT Koppo3uu. KaTogHoe 1 aHOJHOE TTOKPBITHSL.
OcHOBHbBIE XUMUYECKHE OCOOEHHOCTH JJAHTAHOUIOB U aKTUHOUIOB.

MerTaninsl-MUKpPO371EMEHTHI. TOKCHYHOCTD TSKEIIBIX METAJUIOB.

13. Xumuyeckasi MICHTH(PUKALUA: KAUYeCTBEHHbIN W KOJMYeCTBEHHbIN aHAJIN3
[TpenMer 1 3a1a4n aHATUTHYECKON XUMHUM. POJIb aHaTMTUYECKON XHMMUU B IIPOU3BOICTBEHHBIX
MpouEeccax, B KOHTPOJIE Ka4eCTBA MPOAYKIINH, B OXpaHe okpyxkaromen cpensl. [Toustue o IT/IK.
KadecTBeHHBII M KOMMYECTBEHHbIM aHanmu3. WX 3HaueHue. XuUMHUECKHE M (QU3UKO —
XUMHUUYECKHE (MHCTpYMEHTAJIbHbIE) METOJbl aHamu3a. VX TOYHOCTh M YYBCTBUTEIBHOCTD.
[TpuHIMIBI BBIOOpA METOAA aHATTU3A.

AHanuthueckue peakuuu. TpeGoBaHMsT K HHUM, YYBCTBUTEIBHOCTh M  CEJIEKTUBHOCTD.
XapakTepucTUKa IOJIHOTHI INPOTEKaHWsI PEaKIMU 110 KOHCTaHTe paBHOBecHs. OCHOBHas U
0OOYHbIE pEeaKIIUH.
AHanuTHYecKue cUrHaibl. FIX 0COOEHHOCTH IS pa3IMUHBIX METO/I0B aHAIIN3A.

OneHka nIpaBUJIBHOCTH PE3yJIbTAaTOB aHAIU30B.
BocnpousBogumocts nzmepenuid. CiydaiiHble M CUCTEMATHUYECKUE MOTPEII-HOCTH U3MEPEHUI.
Ux BbIABIEHUE, YCTpaHEHHWE U Yyd4eT. AOCONIOTHbIE M CcHUCTeMa-THYeckue omuoku. U3
pasmepHocTh. OrmpeneneHue TpaHMIl pa3dpoca H3MEpPEeHUH M CTaHAAPTHOTO OTKIJIOHEHHS.
[Tpomaxu (rpyObie ommOku ). Kpurepum ux yuera. 3Havamue nudpsl. X yder B oleHKE
TOYHOCTH PE3YJIbTaTOB AHAIN3A.

CrniocoOblI pa3enenus, BblIeJIeHHs] U KOHIEHTPUPOBAHUS BELIECTB.
Pa3nenenune, BblaENEeHWE M KOHLEHTPUPOBAHHME JJIEMEHTOB C IIOMOIIBIO OCAXKIEHUS MX
TPYAHOPACTBOPUMBIX COEMHEHHUM. [ pyTnoBbie U CeleKTUBHBIE PeareHThI.
Xpomarorpadus. Ee cymHocts u pasHoBuaHocTd. Ilokasarenn xpomarorpaduueckoro
pasnenenus. Ciaydan IPUMEHEHHUS.

XUMHUECKUE METOIbI UACHTUDHUKAIMU. | paBUMeTpUYECKHiA aHATU3.



CymnocTts MeTona. TpeboBaHus, MpeAbSIBIIEMbIE K OCAKIAEMON U BecOBOM (popmam. YcroBust
KOJIMYECTBEHHOTO OCaXKJICHUS TPYIHOPACTBOPUMBIX BelecTB. [locienoBaTelbHOCTh Onepanuii u
npruemMbl 00pabOTKH 0CATAKOB, IPOMBIBAHHE OCAIKOB, BEIOOP POMBIBHOW YKUIKOCTH, I€KaHTAIINS
U (uapTpoBaHHE, BapuaHThl M TEXHUKA DJTHUX omepanuil. BrpiCcymmBaHue W B3BElIMBaHUE
0CaJIKOB.
ToyHOCTh TPaBUMETPUUYECKUX METOJIOB, (DaKTOPbI, BIUSIOUIUE HA TOYHOCTh. AHAIUTUYECKUE
BECHI M pa3HOBECHL. TexXHMKa B3BEIINBAHUS.

TutpuMeTprUdeCKUil aHATHU3.
CymHocts Metona. Ilpsmoe m oOpaTHOE TUTpOBaHHME, TUTPOBAHHME 3aMeC-THTENS. MeToJbl
TUTPUMETPUUECKOrO aHanu3a. TpeGoBaHus, MpeabsIBIsSEMbIe K PEAKIUSIM B TUTPUMETPUUECKOM
ananmu3se. M3mepurenbHas nocyna. CriocoObl BBIpAKEHHST COCTaBa PacTBOPOB M BBIYUCIICHHE B
pa3IMYHBIX METO/IaX TUTPUMETPUUYECKOT0 aHaln3a. TutpoBanue. Touka SKBUBAIEHTHOCTH U KO-
HEYHas TOUYKa TUTPOBAHMUS.
CranjapTHble M CTaHIApTU3UPOBAHHBIE pPAcTBOpHI. [lepBUuHBIE cTaHAApTHI U TpeOOBaHUS,
npeabaBisieMble K HUM. OuKcaHaisl. BropuuHbie (cTaHAapTU3HPOBAHHEIE) PaCTBOPHL. TOYHOCTH
TUTPUMETPUYECKOT0 aHan3a. VICTOUHUKH MOTPEIIHOCTEH.

KucnoTHO-0OCHOBHOE TUTPOBAHHE.
Cymnocts Meroaa. IlepBuuHble cTaHAapThl A PAacTBOPOB  KUCIOT M IIEJIOYEH.
Cranpaptuzanusi pacTBOPOB  KHCJIOT ©  mienmoyedl. Touka  HEUTPanbHOCTH, TOYKA
SKBUBAJICHTHOCTH M KOHEYHas TOYKa TUTpoBaHUsA. Beruucnenune pH B paznuyHble MOMEHTHI
TUTPOBAHUSA U TIOCTPOCHUE KPUBBIX TUTPOBAHUS CHIIBHBIX M CIA0BIX KHCIOT M OCHOBAHHIA.
Ponb WHAMKATOPOB B METOAE KHCIOTHO-OCHOBHOTO TUTPOBaHUSA. TeopHuss HHIMKATOPOB.
WnrtepBan mepexona oOKkpacku  uHAMKatopa. IlokazaTenb  TUTpOBaHHMS  MHJMKATOPA.
Pacnipoctpanennble MHAMKATOPHL. BpIOOp HMHIMKATOpa A YCTAHOBIICHUS KOHEYHOM TOYKHU
tuTpoBaHus. OMMOKH TUTPOBAHUS.

OKHCINTENHEHO-BOCCTAHOBUTEIFHOE TUTPOBAHUE.
Metonpl aHanm3a: TEPMAHTAaHATOMETPHS, HOJOMETpHUs, AMXpoMaroMeTpus. WHAMKATOpHI,
OpUMEHSIeMble B OKHUCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX  METOJax:  crneuupuyeckue u
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE.
[Tepmanranaromerpus. OOmas  xapakTepucTuka MeToda. IIpurortoBieHue  pacTBopa
nepMmanranara kanus. [lepsuunsle ctannaptsl. CTaHAapTU3alMs pacTBOpa IepMaHTraHaTa Kajiusl.
HNonomerpus. Tleppuunble cranmapThl. CTaHAapTH3aIMs pacTBopa THocydbdaTta. Kpaxman kak
WH/INKATOP.
14. ®usnyeckue U GU3MKO-XMMHYECKHE METOIbl AHAIN3A BellecTB.

[TorenunomeTpus (MOHOMETPUS).

CBsI3b MEXJly JIEKTPOJBMKYILEH CHUIONW M aKTUBHOCTHIO MOTEHIMATI-ONPEIENSIONIMX HOHOB
pactBopa.  MHIuKaTopHble  3JEKTPOAbI U DBJEKTPoAbl  cpaBHEHMs.  CTEKJISIHHBIN,
HMOHOCEJIEKTHBHBIC, TIJATHHOBBIM  AJNEKTPOMABI, O0JacTH HX YCTOWYUBBIX IOKa3aHMM.
AHAIIMTUYECKUH CUTHAJ B IOTEHIIMOMETPHH.
[lpsamass ~ moreHuuomerpusi  (MoHoMeTpusi).  Hasnauenuwe,  oOmacTh  IpPUMEHEHHS.
[Torenunomerpuyeckoe uzMepenue pH, npuMeHsieMble 53IEKTPOJbI, YCIOBHUS IPOBEIEHUS
u3Mepenuil. TouHocTh M3MepeHui. TloTeHmoMeTpuyeckoe M3MepeHre KOHLEHTpAlMid Kajaus,
HUTPAT-UOHA, XJIOPUI-UOHA C TOMOLILI0 HOHOCEIEKTUBHBIX 3JIEKTPOJIOB.
[Torennomerpuueckoe TUTpoBaHue. Ha3Hauenne u  ycnmoBus npoBeneHus. Kpusbie
MOTEHLIMOMETPUYECKOTO TUTPOBAHUS C MCMOJIb30BaHUEM peakluil HeHTpaiu3aluu, OKUCICHUS -
BOCCTaHOBJICHHS, KOMILIEKCOOOpa3oBaHusi U ocaxaeHus. CrocoObl HaXOXXACHUS KOHEYHOH
TOYKH TUTPOBAHUS.

AbcopOronHas poTomeTpusi.
3akoHbl morjomeHus cBera (3akoH byrepa—IJlambepra— bepa). OnTuyeckas MIOTHOCTD,
MOJSIpHBIA  Koopduument nornomeHus. CrnekTpodoToMeTpuss U KOJOPUMETpUS, HX
ocobOeHHocTH. [IpuHIIMTIHATBEHBIE CXEMBl YCTPOUCTBA CHEKTpOodoTOMETpa U (HPOTOKOJIOPUMETPA.
Crioco6b1 MOHOXpOMaTu3auK cBeta. OCHOBBI CIIEKTPO(POTOMETPHUECKOTO aHAIM3a PACTBOPOB.



YyBCcTBUTENBHOCTh MeToa. CrocoOBI OIpeiesieHus] KOHLEHTPAIMK BellecTBa — rpaduueckue
u pacueTHble. O0JaCTH IPUMEHEHUS CIIEKTPOPOTOMETPUH U KOJIOPUMETPHUH.

Mopnyas 2. Opranuydeckasi Xumusi

1. Teopernueckue OCHOBBI OpraHu4veckoil Xumuu. OCHOBHBIE TIOJIOKEHUS TEOPUU
xumuyeckoro crpoerus A.M.Bytneposa. [ mbpuansanus aToMOB yriiepoaa 1 XUMHYECKas CBS3b
B OpraHMYecKux coeluHeHusax. Knaccudpukanus, cTpoeHHMEe M HOMEHKJIATypa OpPraHHYeCKHUX
COCIMHEHUN. MeXaHu3Mbl, KaTaJlu3 U Kjaccu(uKalus OPraHUYEeCKHX  PEaKIHH.
I'omonornyeckuii psn u romosioru. Mzomepusi, Buabl n3omepun. B3aumMHoe BIusiHUE aTOMOB B
MOJIEKYJIaX OpraHUYecKux BeliecTB. CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COEAMHEHUU.
Onuromepsl.

2. AnMKJIn4YecKHe npeaejabHble YIJeB0o10pPOobl.

Hcrounuku yrieBonoponoB. [lepepaboTka mpUpoJHOTO ChIPHS.

Ankansl. HoMeHknaTypa, m3omepusi, cTpoeHue, SP°-rubpuamsanus. XUMHYECKHE CBONCTBA,
IIPUMEHEHHUE, METOBI IIOJyYEHUS.

3. Aunuk/jiMYecKuHe HempeaelbHble YriaeBoaopoabIAnkeHsl. HomeHnknarypa, uzomepus,
CTpOEHHE aNKEeHOB, SP’-ruOpHau3alusa. XHMHYECKHE CBOKMCTBA, MPaBHIO MapKOBHHKOBA.
Peaknnn nomumepusannu. [loHATHE O moauMMepax, MOHOMEpPAX, CTENEHH IMOJIUMEPHU3ALNH.
ITpuMeHeHnE aNKEHOB U METO/IbI UX MOIYYECHHUS.

Ankanuensl. HomeHnknarypa, u3zomepus, cTpoeHHe. XHMHUYECKHE PEAaKLHUHU B COINPSHKEHHBIX
cucremax. [IpupoHblil 1 CHHTETUYECKUI KaydyKH.

Ankunbl. HomeHknaTtypa, u3omepusi, CTpoeHHE, SP-ruOpuau3anusi. XUMHUUYECKHE CBONCTBA:
peakuuu NPUCOCIMHEHUs, 3aMelleHMs, nonuMepusauuu. Auneruned. Peakuus Kyueposa.
IIpuMeHeHne alKUHOB U METO/IbI UX MOJYyYEHHUS.

[Tonmmmepusanuss HENpENENbHBIX COEAMHEHHH. MOHOMEp, OJINTOMEp, IIOJIMMEp, CTEICHb
nosuMepuszanuu. Kinaccugukauus u cTpoeHue oJIMMepoB.

4. Ilukau4eckue yrieBoi0poabl.

[Muknoankanpl. CTpoeHHEe, HOMEHKJIATypa, U30MepUs, XUMHUUYecKue cBoicTBa. CTepOMabI, HUX
CTPOEHHUE U IPUMEHEHUE.

ApomaThdeckue yrieBogoponsl. HOMeHKIaTypa, M30Mepus, JJNEeKTPOHHOE CTpOeHHe, SpP°-
ruOpuau3anyss apeHoB. XHMHMYECKHe CBOICTBa O€H30ja M €ro TIoMoJioroB. BiusHue
3aMecTuTenel B OEH30JIbHOM KOJIbLIE Ha PEaKIHMOHHYI0 CHOCOOHOCTh IPOU3BOJHBIX
apOMAaTUYECKUX YIJIEBOJOPOIOB B PEAKIMIX AJIEKTPO(QMIBHOrO 3amelieHus. MeToabl
IIOJIy4EHUS U IPUMEHEHUE apEHOB.

["anorenonpou3BoHbIe YrieBo10po1oB. Kiaccudukanus, ctpoeHne, HOMEHKIATypa, U30MepHus,
XUMHYECKHE CBOWCTBA. [IprMeHEHHE M IOIy4YeHHEe TaIOr€HONPOM3BOJAHBIX YIIIEBOAOPOIOB.
buonornyeckass akTHBHOCTb TaJIOT€HONIPOU3BOJHBIX YIIIEBOIOPOIOB.

TepneHsl, TEPIEHOUIBI U CTEPOUBL.

S. CiupTel U GeHobI.

Cnuptel. ['oMosOrMuecKuil pssl, CTPOCHHE, HOMEHKJIATypa, U30MEpHUs, XUMUYECKUE CBOMCTBA.
[IpuMeHeHHe CIMPTOB W METOABI MX MOJy4deHUs. MHoroatomuble crnupthl. [IpocTeie 3¢dupsl,
CTpOEHHE U CBOMCTBA. THOCTIMPTHI U THOA(DUPBHI.

®enonbl. CTpoeHue, CBOMCTBA, METOABl IIOJyYEHHUs, MpUMEHEHHe. J[ByxaTOMHBIE U
TpexaToMHble (peHObl. TruoheHobI.

6. KapOoHu/IbHBIE COeIMHEHUS].

Anpaeruapl. 'omonorudeckuii psij, cTpoeHne, HOMEHKIIaTypa, U30MepHsi, XUMHUYECKHe CBONCTBA
anbaerunoB. Kauectsennble peakuuu. [lonumepusanns anpaeruaos. MeToas! noaydeHusl.
Keronsl. ['oMonornueckuii psji, CTpO€HHE, HOMEHKIIATypa, U30MEpPHs, XUMUUYECKUE CBOMCTBA.
MeTtopl nonydeHusa. XuHoHbl. CTpoeHMe, CBOICTBA.

7. KapOoHOBBIE KMCJIOTHI PAa3JIHYHBIX TOMOJIOTHYECKHX PS/I0B.

DJEeKTpOHHOE CTpoeHHEe KapOoKcmiIbHOM rpymmbl.  Knaccupukanuss kapOOHOBBIX KHCIOT.
MoHokapOOHOBBIE KHUCIOTHI. [ OMOJIOTMUECKHI psii, CTpOCHUE, HOMEHKJIATypa, H30MEpHs,
XUMHYECKHE CBOWMCTBA. 3aBUCUMOCTb CTENEHU [HUCCOLMALMKA OPraHUYeCKOW KHUCIOTHI OT



CTpoeHusl. MeToIbl oNTyYeHHs, TpUuMeHeHne. J{nkapOOHOBbIE KUCIOTHl. XUMUYECKHE CBOMCTBA.
Hemnpenenbapie kapOOHOBBIE KHUCIOTHL. Pa3nuume CBOWCTB T€OMETPUUYECKHX H30MEPOB
HENpeAebHbIX KUCIOT. OKCUKHUCIOTHl Kak OM(YHKIMOHAIbHbIE OPraHUYECKHE COCIUHEHUSI.
Onrtrueckast ©30MepHsi OKCUKHUCIIOT.

8. IIpou3BoaHble KapOOHOBBLIX KHCJIOT. [anoreHo3aMmenieHHbIE KapOOHOBBIX KHUCIIOT,
AQHTUAPUJIBI KUCIIOT, aMuAbl KuciaoT. CTpoeHue, CBOWCTBA M METOJAbI MonydyeHus. ModeBuHa,
acraparvs, rIyTaMHH.

Cnoxnsie ¢upsl. [lomydenue, crpoenue, cBorictBa. Peakiuu srepudukanuu. Haxoxnenue B
IPUPOJIC U IPUMEHEHHUE CIIOXKHBIX F(PUPOB.

Jlumuaer. Knmaccudukanus. XKupbsl B Npupojie, COCTaB M XHUMHYECKHE CBOMCTBA. Mbula H
nerepredThbl. CoxHble TUNHIBL, (HochaTHabl, TCUUTHHBI, Ke(aTnHbI.

9.¥raeBoawl. Knaccuduxanus yrineBonoB. Onrtuueckas U30Mepus yriieBOJIOB. DHAHTHUOMEPHI,
pauemartsl, parieMuieckue cMecu. OTKpPBIThIE U IUKJINYEeCKHUe (POPMBI YTIIEBOJIOB.
Monocaxapuabl. AJIbJIONIEHTO3bI U aJIbJIOTEKCO3bI, KETOTeKCO3bl, Ie3okcucaxapa. [ u L psnbl, o
U 3 GOopMBI MOHOCAXapUIOB, TAYTOMETHUS

I'moko3a. CtpoeHue, XUMHUYECKUE CBOICTBA, 3HAUEHUE B IPUPO/IE.

Hucaxapunpl. HeBoccranaBnmBaromye W BOCCTaHaBIMBaIomue aucaxapuabl. CrpoeHue u
XuMH4eckue cBoiictBa. Caxaposa, MaibTO3a, HEI00103a.

[Momucaxapuael. Kpaxman, riaukoreH, kierdatka. CocraB, pacnpoCTpaHEHHE B IPUPOJIE,
CTpOCHHE U XHMMHYECKHE CBOMcTBAa. [maponu3 kpaxmana u kieryaTkd. llonsarue o0
HCKYCCTBEHHBIX BOJIOKHAX.

10. A3oTcoaep:xaiue OpraHuvdecKue coeTMHeHm .

Hutpocoenunenus. CTpoeHue u CBONCTBA.

Amunbl. CtpoeHue U MeToAsl nonydeHus. OCHOBHBIE CBOWCTBa aMHUHOB. Anmdaruyueckue
aMUHBl. ApOMaTHYECKHE aMUHBl. AHWIMH, €T0 CTPOCHHUE CBOMCTBA U NMPUMEHEHHUE B CHUHTE3E
JIEKAPCTBEHHBIX IIPENapaToB U KpacuTeei.

Knaccudukanus, mzomepus, METOIbl MOJYYEHHS U XHUMHUYECKHE CBOHCTBA AMMHOKMCIIOT.
AMUHOKHCIOTH Kak aMmpoTepHble coequHeHUs. Crnenuduueckue peakiud aMHUHOKHCIOT.
OtpenpHble NpeACTaBUTENN aMUHOKUCIOT. llemtunel u Oenku. CocraB, TUIBI CTPYKTYp
OenkoBbIXx Monekyn. Tumbl cBsizell. KadecTBeHHble peakuuu 6enkoB. Knaccudukanus 0enkos u
uX OMOJIOTHYECKAS POJIb.

11. I'eTeponukanyeckue coeJMHEHUs.

Knaccudukanus rerepounkinon. CoenvHeHus: Ha ocHOBe MMuaaszoia. CtpoeHue xynopoduiia u
rema. [lupuMuInH U nypuH, a30TUcThie OCHOBaHUs. CoeIMHEHHs Ha OCHOBE mypuHa. CTpoeHue
AT®, PHK, JITHK.

Moayab 3. Buosiornyeckasi Xumus



1. Ilpeamer m 3amaum Omoxmmmm buonoruueckue CTPyKTypbl JKHUBBIX cuctem.Mcropus
pa3BuTUa U (QOpMHUpOBaHUS OMOXMMHU Kak Hayku. HampaBieHue um MeToAbl HCCIEIOBaHUS.
YpoBHU OpraHu3anvu OMOTEHHBIX CTPYKTYpP. OJIEMEHTApHBIA COCTaB OpraHu3Ma, pojb aToMa
yriaepoja B  BO3HMKHOBEHMHM U HBOJIIOLMU OpraHuyeckoro mupa. IIpocteie u cioxHbIe
MOJICKYJIbl.  YHHUBEPCAIBHOCTh  MOJIGKYJIIDHOH  OpraHM3allid  KUBOW  NPHPOJIBL
BricokoMouekyssipHbie OMOT€HHbIE COeIMHEHNUS, 3HaUeHNe, (QyHKIIH.

2. Beaku, ux OumoJsiornyeckue cBoiicTBa. CTpyKTypHash OpraHu3anus W Kiaccupukanus
6enkoB. O0MIas XxapakTeprucTuka 0ekoB. @YHKIIMU OCJIKOB, COJlep)KaHUEe OCJIKOB B OpraHax u
TKaHSX. AMUHOKHCIIOTHBIA cocTaB OenkoB. Knaccudukaius aMUHOKHCIOT, OOIIHE CBOHCTBA
AMUHOKHCIIOT.

OU3UKO-XMMUYECKHE CBOWCTBA OENKOB, (hopMa OCIKOBBIX MOJIEKYJ, U303JIEKTpUYEeCcKas |
M30MOHHAsg To4yku OenkoB. CTpyKTypHas opraHuzanusi O€JlKOB: IEpBUYHAs, BTOPHUYHAS,
TPETUYHAsT M YETBEPTUYHAs CTPyKTypa OenkoB. Kimaccudukanus Oenkos.

3. HykjenHoBbIE KHCJIOTHI. HykyieonporenHbl, HYKJIEONPOTEUIbI " UX
pacnpocTpaHeHmue.
HykienHoBble  KUCIOTHI, KaKk MPOCTETHYECKHUE TPYNIbl HYKJICONPOTEHMHOB U  Kak

caMoCTOsITeNIbHBIE COeqUHEHUs. OTKpBITHE HYKICHHOBBIX KHCIIOT, WX OHOJIOTHYECKas pOJIb.
HyknenHoBble KHMCIOTBI Kak OuomnosimMmepsl  Hykzaeo3uaMoHopocdaroB. KomroHEHTh
MOHOHYKA€0THA0B. Hykneo3uapl. 3HaueHHe HYKACOTUAOB C MAKPOIPTUUYECKUMH CBSA3SIMHU IS
KU3HEJCATCIIBHOCTH. BHIBl HYKJIEHHOBBIX KHCJIOT, HMX MaKpPOMOJIEKYJISIDHBIE CTPYKTYpBI,
JOKanu3alus B KIETKe. buosiormdeckoe 3HadeHHWe AByxcnupanbHOW CTpykTypel JIHK B
ABJICHUSAX HACIEICTBEHHOCTH. [IoHATHE O reHax, TpUILIETHOM Koze. I'eHHas nHKeHepusl.
[lonatue o ¢epmeHTax, WX XHMHUYECKas NpPUPOJA MU CTpOCHHE. bHOCHMHTE3 M KIeTO4Has
JoKanu3anus GpepMeHTOB. MeTosbl BbIIENEHUS U OYUCTKU. XUMHUYEcKas Mpupoja. MexaHu3m
neiictBus  dpepmentoB. Homenknarypa u kmaccudukamnms. OCHOBHBIE CBOHCTBA (PEepMEHTOB U
CBOWCTBA, ONpeAessiolne UX aKkTUBHOCTh. OOmme cBoiictBa. KuHeTnka (¢epMeHTaTUBHBIX
peakuuii. dakTtopbl,  oOmpeAeNAllle  aKTHUBHOCTH  (pepMeHTOB. B3aumocBsa3p MexIay
depmenTamu. depMeHTH B HAPOJHOM XO3SHCTBE, METUIIMHE U OOIECTBEHHOM MTUTaHUH.

4. Obume npeacTaBjieHus1 0 BUTAMHHAX. ZKupopacTBOpUMble BATAMMHBI.

Hcropus pa3BUTHA yuyeHHH O BUTaMUHaX. BUTaMuHBI Kak HEOOXOAMMBIN (pakTop MUTaHUA AJIS
JKUBOTHBIX OPraHU3MOB. ABUTAMUHO3BI, TUIIO - U TUIIEPBUTAMUHO3bI. CyTOUHas NOTPEOHOCTH B
BuTamMuHax. OOOCHOBaHME HEOOXOAMMOCTH B BUTAMHMHAX KaK COCTaBHOM YacTH CIIOXKHBIX
¢depmentoB. Konkpernsie npumepsl (HAL, TII®, DMH OA/).

Crernduueckue 3a0oyeBaHMs MPH OTCYTCTBUM TOTO WJIM HMHOTO BUTaMHHA. [IpOBHUTaMUHBI
[IpoGnembl cHabkeHust oprannzMa ButramMuHamMu. CriocoObl MOJIy4eHHs] BATAMUHOB.
Knaccugpukanuss ~ ButamuHOB. JKupopacTBopuMble BHTaMuHBL. Butamun A (peTtuHon),
MCTOYHUKH, y4acTHe B 3puTeNbHON penenuuu. Buramun [l (kanbiudepon), CTpykTypa U poJib B
KanblueBo-pocparHom obmene. Butamun E  (Toxodepons) — OCHOBHOM MpUpPOAHBIN
MeMOpaHHBI aHTHOKcUIaHT. Burtamun K (HadroxuHOH), ero yuacTue B Mpoleccax
CBEpPTHIBaHUS KpOBU. Butamun F — KOMIUIeKC HEHACHIIIEHHBIX KUPHBIX KHCIIOT.
BonopactBopumbie BuTamuHBl. BogopactBopuMble BUTaMHuHBL. Butamun Bi — tmamun, B2 —
pubodnasun, PP — HukoTHHOBas kuciorta (ycrapeBluee HazBaHue — Bs), Bs — maHToTreHoBas
KHCIIOTa, Bs — nmupuaokcanis, B12 — unanko6anamun u np. CTpoeHue, MEXaHU3M
JecTBUs, UICTOUHUKU. Butamunsl rpymnmnsl [l — BaxHelme kopepMeHTs! KieTku. Butamun C
(ackopOMHOBasi KUCJIOTa) U €€ pOoJib B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX, CUHTE3E
KOJUIareHa, TOPMOHOB, MEIUATOPOB.

Butamunonogo0nrie BemiectBa. Muo3utr. Butamuuel Biz, Bis, Xomun, Bg,U, IIABK.
AHTUBHUTaMUHBI.

5. O0mme MoHATHE 0 TOPMOHAX, UX KjIaccupuKanus U cBoiictBa. OOmas XapakTeprUCTUKA.
Homenknarypa u  kmaccudukamuss ropmMoHoB. ['opMoHBI — rumoranamyca, runodusa,
IIMTOBUIHOM, MApPAIIUTOBUAHON, OKOJIOYIIHOW, BHJIOYKOBOM M  TMOKEIYJOYHOM  XKejes.



MyXCKUe ¥ KEHCKHE IIOJIOBbIE TOPMOHBL. ['OPMOHBI KOpBI HAAMOYEYHHUKOB, MO3TOBOIO
BElIeCTBa HAJIIIOYECYHUKOB, TOPMOHOUIBI.

6. Buosoruyeckas poJib yrijeBoaoB, UX Kjiaccudukanus u cBoicTBa.

OO61as XxapakTepuCTHKA YTIIEBOIOB, CTPOCHHE, KIIaCCU(UKALUs, POJIb B )KUBOU MPUPOJE.
MoHocaxapuabl: H30MepHs, KOH(pOpMalus, ONTHYECKas aKTUBHOCTb, (PU3MKO-XMMHYECKHE
cBoiicTBa. BaxxHeilne npeacraBuTe: MNIMLEPHUHOBLIN anbAerui, TI0Ko3a, GpyKkTo3a, pudosa,
Je30Kkcupuoo03a, rajakTosa u Jap.

Onurocaxapunel. Crtpoenue, GyHKIuu. Baxnelmme naucaxapufpl: J1aKTo3a, caxaposa,
manbro3a.llomucaxapuapl.  CTpyKTypHBIE ~ MOHOMEpHI  IoJiMcaxapujaoB. lomo- u
rerepononucaxapuapl. CpaBHUTeNbHAs  XapaKTEpUCTHUKAa  BAXKHEUIIUX  MOJUCAXapHUIOB:
KpaxMmaya, TJHMKOTeHa, UeJUTIoNIo3bl. [ moko3amuHOrMKanel. CTpoeHne ¥ (QYHKUIUH
THATypOHOBOW KHUCJIOTHI, FelapuHa.

6. buosoruyeckas poJb aunuaoB. Mx kiaccupukanus U cBoiicTBa.

O6mmas xapakTepucTuka aunuaoB. Kinaccuduxaius munuaoB B COOTBETCTBUU C UX XUMUYECKUM
ctpoeHneM. @DYHKIUM  JMIWAJOB:  DHEPreTHYECKas, 3allUTHAs, CTPYKTYpHas, Kak
MPEIIIECTBEHHUKOB OMOIOTUYECKU aKTUBHBIX COSAMHEHH — TOPMOHOB M BUTAMUHOB.

JKupHble KHCIOTBI — XapaKTEepPHbIE CTPYKTYpHBbIE KOMIIOHEHTHI OOJIBIIMHCTBA JIUIHJIOB.
XapakTepucTUKa HACHIIICHHBIX W HEHACBHIIIEHHBIX >KUPHBIX KHCIOT, KOH(popMaIus, (Hu3nko-
XMMHYECKHE CBOMCTBA. 3aMEHHMbIE M HE3aMEHHUMBIC JKHUPHBIC KHCIOTHL. TpHUIIHIIEPHIBI
(Tpuarpuirnuiepossl). CTpoeHue, CBOMCTBa, (PYHKIINHU, JIOKATH3AIUS.

®dochonmunuabl — OCHOBHBIE KOMITIOHEHTHI OHosiorndeckux Memopan. Ctpoenne Ghocqoaunuaon
U XapaKTEepHCTHKA BXOJAAIIUX B UX COCTaB KOMIOHEHTOB. CBoiicTBa Monekyn ¢ochonumnuia.
Kondopmanuss monexynsl. BzaumoneiictBue c¢ Bomoi. Crpoenne munemn. CTpykrypa u

byHKIIUN TJIaBHBIX MIpeACTaBUTENICH dbochonunuaos — dbocharuauncepuna,
docharunmniTaHonamuHa, GpochaTuaIIXOTUHA, KapAHOTUITIHA.
[nukonmumuael.  LlepeOpo3uasl — cOUHTONMMIUABI, COIEpIKAIIUE OCTaTKH YIiieBoaoB. Mx

CTpPOCHHE W JIOKalIM3alus B KJIEeTKaxX. ['aHrmmo3uabl — HauOolsiee CIIOKHBIE IpPEACTaBUTENN
counronunuaoB. CTpykTypa M (GYHKIMHM TaHTIMO3UJ0B. Jlokanu3anusi TaHTIMO3UIOB B
MeMOpaHaX HEPBHBIX U JPYTUX KJIETOK. XapaKTepHbIN CTPYKTYPHBIM KOMIIOHEHT TJIMKOJIUIIN/IOB
— alleTUIIHENPAMHUHOBAs KUCIIOTA.
Crepousipl — HEOMbUISIEMblE JUNUABL. XOJECTEPUH (XOJIEeCcTeposa), ero 3(Upbl € >KUPHBIMU
kucinoramMu. CTpyKTypa, CBOMCTBa XOJIECTEpOJa, €ro JokKanu3auus B Kierke. lIpomsBogHbie
XOJIECTepUHA — BUTaMUHBI Tpymnnbl [, cTepougHble TOPMOHBI (IIOJIOBBIE TOPMOHBI,
KOPTHUKOCTEPOUIbI), )KETUHbIE KUCIOTHI. Bocka, TepreHsl.
8. O0MeH BellecTB M JHEPrUH B KUBBIX opraHusMax.buosormyeckoe oxmcieHue.
[Tonsatue o wMmerabonu3me, karaboiauzmMe U aHaboin3Me, MeTabOJIMYECKMX LUKIaxX U
LHEHTPaJbHBIX META00IMUECKUX MyTsaX. Pa3BuTue ydeHus O OHOJIOTMYECKOM OKHCIICHUU.
MexaHU3M TKaHEBOTO JbIXaHUS W TEOpUH OOBICHAIONIIME ero. AHa’3poOHOe U a’poOHOe
okucnenue. OxwucnurensHoe ¢ochopunupoBanue. Xumudeckas teopus FO.D.Jlunmana.
Xemuocmoruueckass teopust II. Mwurtuemna. Hedocdopunupyromee TKaHEBOE JAbIXaHHE.
3naueHue Oypoil )KUPOBON TKaHU B Ouo3HepreTuke opranusme. OCHOBHBIE MaKpOIPruyecKue
COEIUHEHMUS.

1. OOpa3oBaTe/bHbIE TEXHOJIOTHH

Bup yueOHoil padoThl O0pa3zoBaTe/ibHbIC TEXHOJIOTHH
Jlexuun DIIEKTPOHHBIE MaTE€PUAIIbI, UCITOJIb30BaHUE
MYJIbTUMEAUIHBIX CPEACTB, Pa3AATOUYHbIN MaTepual
JlaGopaTopHbIe 3aHATHS BrinonHeHnue onbITOB, 00CYX/I€HHE U aHATIN3 UX
IIpakTHueckue 3aHATHS pe3yabTaTOB, HAITMCAHUE YPABHEHMI peaKIuil,

TCCTUPOBAHUC, BLIITOJIHCHHUC I'PYHIIOBBIX aYJAUTOPHBIX
Sa)IaHHfI, WHAWBUAYAJIbHBIC TOKJIAAbI

CamocrosrenbHble pabOThI 3amuTa ¥ Npe3eHTalus pe3yiIbTaToB CaMOCTOSITENILHON
IIOATOTOBKH M UCCIICJOBAHUM HA 3aHATUAX




6. OueHo4HbIe cpeaCcTBA TUCHMUILIMHBI (MOLYJIs1)
6.1 IlacopT (poHIa OLIEHOYHBIX CPEACTB MO AUCIHUIIINHE
«Xumus (HeopraHuyeckasi, OpraHnyecKkas, 0uoJIOrnuecKas)»
Paznen 1.Heoprannyeckasi xumus

Ko O1ieHOYHOE CPEACTBO
Ne KoHntposnmpyemslie pasaensl A N P
KOHTPOJHPYEMOI KOJI-
n/m (TeMbl) TUCITUTUIMHBI HaWMCHOBAaHHE
KOMITETEHIIUN BO
TecToBrIe 3a1aHus 20
OCHOBHBIE TTOHATUS U Tenb pedeparos 5
1 3aKOHBI XUMMUHU. VK-1; OIIK-4
Bomnpocs qis
OKBHUBAaJCHT. 5
JK3aMeHa
Ctpoenue aToma. TecToBble 3a1aHus 10
Ilepuonndeckuii 3aKOH U Temn1 pedepaToB 8
2 PHOA VK-1; OIIK-4 pegep
MepuonIecKas CucTemMa Bompocsr miis 4
XAMHYECKHAX DJIEMEHTOB. JK3aMeHa
TecToBBIEe 3aMaHUS 10
Peakimonnast cnocoOHOCTh Tewmsl pedepaTon 4
3 VK-1; OIIK-4
BEIIECTB. XMMHYECKAs CBA3b Borpocs! st 5
JK3aMeHa
TecToBrle 3amanus 16
XuMHu4eckass KHHETHKA. Temb1 peceparon 5
4 CKopocTh XMMHUYECKUX peakLuii VK-1; OIIK-4 B pedep
Y METOJIbI €€ PeryIupoBaHusl. OMpOCHL UL 5
JK3aMeHa
TecToBrle 3amanus 5
Xumuueckoe u Gpa3zoBoe Temsl pedepaTon 2
5 ¢ VK-1; OTIK-4 pedep
paBHOBECHE.
Bonpocsr st 4
JK3aMeHa
TecToBEIC 3aaHUS 2
DHepreTnka XUMHYECKUX
6 P VK-1; OITK-4 Temsl pedepaToB 3
1IPONECCOB. Bonpocs! s 3
JK3aMeHa
TecToBrIe 3amanus 25
XUMHYECKHE CUCTEMEIL. Temn! pedepatoB 10
7 VK-1; OTTK-4 pegep
PacTBOPBI, AUCTIEPCHBIE CUCTEMBI. Bompocsr st 8
JK3aMeHa
TecToBrIe 3aMaHus 10
TeMbl pedepaToB 4
8 KomriekcHble COeTMHEHNS. VK-1; OIIK-4 pedep
Bomnpocsr s 6
JK3aMeHa
TecToBrIe 3aMaHus 20
OKUCINTEIILHO- T 11
. MBI TOB
9 BOCCTAaHOBUTEJIbHEIE CBOMCTBA VK-1; OIIK-4 Be pegeparo
BEIIeCTB. OTIPOCHI JIJIst
9K3aMeHa 7
TecToBrIe 3amanus 10
Tewmsl pedepaToB 3
10 | DnexkTpOXUMUYECKHE CHCTEMBI. VYK-1; OIIK-4 pedep
Bomnpocsr qs 3
JK3aMeHa
11 OO01Me cBOIiCTBA HEMETAIIOB VK-1; OIIK-4 TecToBBIE 3aMaHUs 33




Tewmbl pedepaToB 9
Bomnpocsr qist 3
JK3aMeHa
TectoBble 3a1aHus 35
. Tewmsl pepepaTon 6
12 OO1ue cBoiicTBAa METAIIOB. VK-1; OIIK-4 peep
Bomnpocsr qis 2
JK3aMeHa
TecToBBIE 3aMaHUS 88
Xumudeckasi HIeHTU(DUKALINS: Tembl pebepatos 5
13 | KayeCTBEHHBIN U VK-1; OIIK-4 PEREp
o Bomnpocsr qis
KOJIMYECTBEHHBIN aHAJIN3. 15
JK3aMeHa
TecToBBIE 3aMaHUS 12
Oduznyeckue u Gusnko- Tembl pecheparon 5
14 XHUMHYECKHE METOABI aHAJIN3a VK-1; OIIK-4 B pe®ep
BeLLIECT. OTIPOCHI JIJIsSt 3
JK3aMeHa
Pa3nen 2. «Opranuyeckasi XUuMus»
Ko OLIeHOYHOE CPEeJICTBO
Ne KonTtponupyemsie pazensl A 1 PeA
KOHTPOJIHPYEMO
n/n (TeMbI) JUCIUIINHBI . HAauMEHOBAaHHE KOJI-BO
1 KOMIETEHIIUU
TeopeTnyeckrue OCHOBBI Tecrosrre sananms 33
1 p . YK-1; OIIK-4 | Temsl pedeparoB 1
OpPraHUYECKON XUMUU
Bomnpock! s sx3ameHa 8
AUUKIHYecKHe npeaenbHble Tecrosrre sananms 13
2 I.-]IIGBO ODOLLLL pea YK-1; OIIK-4 | Temsl pedeparoB 2
yr FOPOL Bomnpock! s sx3ameHa 6
ATMKITNYECKHE HETIPeIebHBIC Tecrosbie 3ananus 10
3 ! pest VK-1; OIIK-4 | Temsl pedpepaToB 2
yTIEBOIOPOIbI
Bonpocs! 11 sx3ameHa 6
TecroBble 3agaHus 1
4 [Muknnyeckue yrieBoaopoasl VK-1; OIIK-4 | Temsl pedepaToB 2
Bonpocs! 1u1s sk3ameHa 5)
TecToBbie 3anaHus 30
5 CrupThl 1 pEeHOIBI VK-1; OIIK-4 | Temsl pedeparoB 2
Bonpocs! 11 sx3ameHa 5
TecToBbie 3agaHus 5)
6 KapOonunbsHbIe coeTuHEHUS YK-1; OIIK-4 | Temsl pedeparoB 1
Bormpocs! 11st sx3amena 2
KapOoHOBBIE KHCTOTHI TectoBbIe 3aganust 16
7 Pa3IMYHBIX TOMOJOTUYECKHUX VYK-1; OIIK-4 | Temsl pedepaToB 3
pSIOB Bonpocs! 11 sx3ameHa 6
IIpousBoaHbIE KAPOOHOBEIX Tecrosrre 3ananms 15
8 p g P VK-1; OIIK-4 | Temsl pedepaToB 2
KHCIIOT
Bormpocs! 1y1st sx3amena 5
TecToBbIE 3aMaHUs 19
9 VYrneBonsl. VK-1; OIIK-4 | Temsl pedepaToB 5
Bomnpocs! ai1s1 sx3aMeHna 1
ABOTCOLEDKALLIE TectoBbIe 3agaHust 20
10 Fepaiart VYK-1; OIIK-4 | Temsl pedepaToB 4
OpPraHUYECKUE COCTUHEHUS
Bonpocs! 1iist 3x3aMeHa 7
I'eTeponukinueckue TecTtoBeie 3ananus 8
11 pott VK-1; OITK-4 a
COEIMHEHUS Temsb! pedepaToB 2




Bomnpoce! aiis sx3amMeHna ‘

4

Monyab3. «buosoruyeckas XuMus»

Ko OLEeHOYHOE CPEACTBO
Ne KonTposmpyemele pasneibl A 1 PeA
KOHTPOJHPYEMO
n/m (TeMbl) TUCIUTUIMHBI . HAaMCEHOBaHHE KOJI-BO
1 KOMIIETeHIIUU
buoxumus kak Hayka. TecToBele 3ananus 10
1 buonornueckue CTpyKTyphl YK-1; OIIK-4 | Pedepar 10
KUBBIX CUCTEM. Bonpocsr it skx3ameHa 3
benku, ux 6uonoruueckue
cBoiicTBa. CTpyKTypHas
OpraHuzanus u
Kiaccuukanus OeiIKoB.
OcobenHoctr 6ETKOBOTO
oOMeHa. buocunres 0enKoB TectoBic sananms 10
2 ' ’ YK-1; OIIK-4 | Pedepar 5
[Tonstue o pepmenTax, ux
Bompocs! i ax3amena 4
XUMHUYECKas IPUPOIA U
ctpoeHue. OCHOBHBIE CBOICTBA
(hepMEHTOB U CBOICTBA,
OTIPEACTISIONINE X
AKTUBHOCTD.
HyxknenHoBbIe KHCIOTHI.
Hyxneonporeunsi, TecToBeie 3ananus 10
3 HYKJICOPOTEUbI U UX YK-1; OIIK-4 | Pedepar 5
pacnpoctpanenue. O6MeH Bomnpoce! aiis 3x3amena 4
HYKJICOPOTEUIOB.
OO6mwme npeacTaBiIeHUs o
BUTAMHUHAaX.
JKupopacTBoprMble BUTAMUHBI Tectosrre sananma 10
4 pop p "| VYK-1; OIIK-4 | Pedepar 3
BogopactBopumbie BUTAMUHBL.
Bormpocs! it ax3amena 4
BuramunomnonooHsIe
BEIECTBA.
OO6miee moHATHE O TOPMOHAX, TecroBrIe 3agaHus 12
5 uX Kinaccudukanus u VK-1; OIIK-4 | Pedepat 5
CBONCTBA. Bomnpoce! ai1st sx3aMena 6
buonoruueckas ponb
JIEBOJIOB, VX KJIACCHU(UKAIUS
zIrCBOI‘/’IéITBai (urcar TecToBbie 3agaHuUs 12
6 ’ VK-1; OIIK-4 | Pedepar 4
OO6meHn yrieBoaoB. OKUCICHUE
Bormpocs! mist sx3amena 5
U CUHTE3 yriieBoAoB. L{uki
TPUKapOOHOBBIX KHCIIOT.
buonorudeckas posib JIUMUIOB.
VIx KnacenpuKams i TectoBBIe 3agaHust 12
7 . VYK-1; OIIK-4 | Pedepar 10
cBoiicTBa. OOMEH TUTTUIOB.
Bomnpocsr s sx3ameHa 6
OxucIeHne U CHHTE3 TUIHIO0B.
OOMeH BelIeCTB ¥ SHEPTUHU B TecToBble 3a1aHus 12
8 KUBBIX OpTaHU3MaXx. VYK-1; OIIK-4 | Pedepar 8
buonorudeckoe okucieHue. Bonpocs! 11 sk3ameHa 5




6.2. IlepeyeHb BOMPOCOB /Il IK3aMeHa
Monyab 1. Heoprannueckasi XumMus
1. MecTo XMMHH B LI€JIOM U HEOPraHUYECKOW XMMHUH B YACTHOCTH CPEAM €CTECTBEHHO - HAYUHBIX
mucuuming. YK-1; OIIK-4
2. Ponb xuMH3auu B pa3BUTHH IIPOU3BOIUTENBHBIX CUJI CEIbCKOT0 Xo3diicTBa. YK-1; OIIK-4
3. Heopranuueckue BeliecTBa, UCIOIb3YEMbIE B CEIbCKOXO035HCTBEHHOM MTPOU3BOJICTBE:
MUHEpaJIbHBIE YI0OPEHUs, IECTUIINbI, TePOUIIUIbI, TECUKAHTHI, Ie(OTHAHTHI, KOPMOBBIE
J00aBKH, XUMUYECKHE KOHCEpBaHTHI M MenmopanThl. YK-1; OIIK-4
4. Ucnonb30BaHNE XMMUUECKUX TIOHATUHM, 3aKOHOB U METOJIOB MCCJIEI0BAHUS B
CEbCKOXO035HMCTBEHHBIX M Onoiorndeckux Haykax. YK-1; OIIK-4
5. DKojoruyeckasi ONacHOCTb HErPaMOTHOT'O IIPUMEHEHUSI XUMUUYECKUX MPOIYKTOB B CEITLCKOM
xo3aicTBe. YK-1; OIIK-4
6. CrexuomeTrpruyeckne HHAEKCH U K03 dunuentsr. Moib, MOJIsIipHas Macca, XUMUYECKUT
SKBHUBAJICHT, ()aKTOp IKBUBAJIEHTHOCTH, MOJIsIpHas Macca 3kBuBaienta. YK-1; OIIK-4
7. OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPAaHEHUSI MACChl U SHEPTUH, 3aKOH KPATHBIX OTHOIICHUH,
3aKOH MOCTOSHCTBA COCTaBa, 3aKOH 3KBUBAJICHTOB, 3aKOH ABOTaJpo U CIEACTBUS U3 HETO, 3aKOH
pocThIX 00beMHBIX oTHOMeHuH. YK-1; OITK-4
8. PacTBOpHBI Kak cMecH HOHHO- ¥ MOJIEKYJIsipHO-AucnepcHoro ypoBHs YK-1; OIIK-4
9. Ilpuuunsl 06pazoBanus BoaHbIX pacTBopoB YK-1; OITK-4
10. IIpupoaa MeXMOJIEKYIISIPHBIX CUJI B pacTBopax: cuiibl Ban-nep-Baanbca (opreHTalMOHHBIE,
WHAYKIIMOHHBIC, TUCIIEPCUOHHBIC); HOH-TUIIOIBLHOE B3aUMOJCHCTBHE, BOJOPOAHAS CBSI3b
11. Cioco06sl BeIpaskeHust coctaBa pactBopoB YK-1; OITK-4
12. 3nauenue pactBopoB B xumuu u ouonoruu YK-1; OIIK-4
13.Tuns! cunbHbIX A1ekTpoauTos YK-1; OITK-4
14. I'unpaTanus noHoB. DHeprus ruapatanuu YK-1; OITK-4
15. 3HaueHne pacTBOPOB CHIIBHBIX DJIEKTPOJMTOB B XUMHH, Ouosioruu, reoxumun Y K-1; OITK-4
16. Tunsl cnabbIx 371eKTposInToB. KOHCTAHTHI M CTENEHU IMCCOLUAIMM CITa0bIX IEKTPOIUTOB
VYK-1; OIIK-4
17. KucnotHo-ocHoBHEIE cBolicTBa BemectB YK-1; OIIK-4
18. BogopoaHblii ¥ THAPOKCUITBHBIN TTOKa3aTeu pacTBOpoB. CriocoObl M3MEPEHHS BOIOPOTHOTO
noka3arens YK-1; OIIK-4
19. Bydepnsbie pactBopsl YK-1; OIIK-4
20. Tuns! ruaponu3a. Koncrantel u crenenu rujponusa coneit YK-1; OITK-4
21. 3HaveHne pacTBOPOB CIIA0BIX JIEKTPOJIIUTOB B XUMHUHU, Onosiorun u reoxumun Y K-1; OITK-4
22.KommrekcHbie coequnenns YK-1; OIIK-4
23. YcToi4MBOCTh KOMIUIEKCHBIX COEIMHEHUH B pacTBOpax. KOHCTaHTHI yCTOMYMBOCTH U
KOHCTaHTHI HecTolikocTu. YK-1; OIIK-4
24. 3HaueHne KOMIUIEKCHBIX COeqUHEeHUH B onoxumun knetku. YK-1; OIIK-4
25. buoHeopranuueckas XuMHsl Kak HoBoe HarnpasieHnue B xumun YK-1; OITK-4
26. OxucnurenbHO-BOccTaHOBUTENbHBIE peakunn YK-1; OITK-4
27. OKUCIUTETHFHO-BOCCTAHOBUTENBHBIE (3IeKTpoAHbIe) moTeHmansl. YK-1; OITK-4
28. Posb OKMCIIUTENBHO-BOCCTAHOBUTENBHBIX peakiuii B nmpupozae. YK-1; OIIK-4
29. TloHsITHE O CKOPOCTU XUMHUECKON peakuuu. MicTuHHas (MTHOBEHHAs) CKOPOCTh PEaKIIHH.
YK-1; OIIK-4
30. OcHOBHBIE (haKTOpPHI, BIUAOLINE HAa ckopocTh peakinu YK-1; OITK-4
31. 3aKOH IEUCTBYIOIUX MACC — OCHOBHOM 3aKOH XMMUYECKOW KHHETUKHU JIJIS1 3JIEMEHTapPHOMN
craguu. Koncranra ckopoctu peakuuu YK-1; OIIK-4
32. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakuuu ot Temneparypsl. [Ipasuio Baut-I'odda.
VYpasuenue Appenuyca. YK-1; OIIK-4
33. Karanus u pepmentsl. YK-1; OIIK-4



34. 3naueHre XMMUYCCKOM KUHETHKH B XMMHUU, OHOJIOTUU U cellbckoM xo3siictBe YK-1; OIIK-4
35. XuMuueckoe paBHOBECHE KaK Pe3yJbTaT CaMOIIPOU3BOIHLHOTO MPOTEKAHMS 0OpaTUMOM
peakuun. YK-1; OIIK-4

36. 3akon nericTByromux Macc. Koncranrta papHoBecust YK-1; OITK-4

37. CmelieHne paBHOBECHUS IIPU U3MEHEHUH KOHIIEHTPALMH, TEMIIEPATYPbI U JaBICHMUSL.
[Mpunnun Jle Hlatense. YK-1; OIIK-4

38. Ponb xumunueckux paBHoBecuil B mpupoze. YK-1; OIIK-4

39. OcHoBbl xuMuueckoi TepmoanHamuku. YK-1; OITK-4

40. DHTansnus u TeroBoi sgdext peakiun YK-1; OITK-4

41. BeruncieHue SHTAIBINU PEAKIUH 110 3HAYSHUSIM SHTANbINUNA 00pa30BaHus MPOJAYKTOB U
pearentoB peakuuu. 3akon ['ecca. YK-1; OIIK-4

42. Dutponusa. YK-1; OIIK-4

43. Bropoil 3aKk0H TepMOJIMHAMUKHU KaK KpPUTEPHUI HallpaBiieHUs XuMuueckoil peakunn YK-1,
OIIK-4

44. IlpuMeHeHre U 3HaU€HNE PHEPreTUKN XxuMudeckux peakuuil. YK-1; OIIK-4

45. OcHOBHBIE MPUHIHUITBEI KBAHTOBOM TEOPHH CTPOEHUS BEIIECTBA: MPEACTABICHUS O
KOPILYCKYJIIPHO-BOJIHOBOM J1yaJIU3Me€ SIBJIEHUH MUKPOMMPA, IPUHIIUIIE HEOPEIEICHHOCTH,
ypaBuenuu lllpenunrepa, BonHOBOM (QyHKIMHU, aToMHOU opOuTanu. YK-1; OIIK-4

46. KBanToBbI€ Uncia: TJIaBHOE, OpOUTaIbHOE, MarHuTHoe U cniuHoBoe. YK-1; OIIK-4

47. DHeprerudeckue ypoBHHU U noypoBHu aroma YK-1; OIIK-4

48. TIpUHIMIIBI 3aITOTHEHUS DJIEKTPOHHBIX OpOUTajeil aToMa B OCHOBHOM COCTOSIHHU:
npunnui [laynu, npasuno Xynna. YK-1; OIIK-4

49. IlocTpoeHne CTPyKTYpbl IEPHUOIUUECKON CUCTEMBI, UCXOS U3 SHEPTeTUUECKON
MOCIIEA0BATEIHLHOCTH OyPOBHEH MHOTOAIeMEeHTHBIX aToMOB. YK-1; OIIK-4

50. ITousTue nepuona u ero popmupoBanue o npasmwiam Kineakosckoro. YK-1; OIIK-4
51. TIpuuuHbI pa3IiuHON JUTMHBI IEPHOJIOB; S-, p-, d-, f-371eMEeHTBI M UX PACIIOIOKEHHUE B
CTpYKType nepuoandeckoit cucreMol. YK-1; OIIK-4

52. Tlepuonuyeckuii 3akoH. 3HAUCHUE IEPUOANUECKOTO 3aKkoHa ams xumuu. YK-1; OTTIK-4
53. CBoiicTBa aTOMOB 3J1€MEHTOB (MOTEHIIMAJI HOHU3AINH, CPOJCTBO K IJIEKTPOHY,
AIIEKTPOOTPHLIATENILHOCTD, paanychl Ban-aep-Baansca). YK-1; OIIK-4

54. OO0u1e XuMUYECKHE CBOMCTBA 3JIEMEHTOB U NIEPUOANYECKUN XapakTep ux u3Mmenenus YK-1;
OIIK-4

55. PeakunonHas criocooHocth Bemects. YK-1; OIIK-4

56. Turmsbl cBsi3eii: KOBaJICHTHAs, HOHHAsA, MeTaJuTnueckas, BogopoaHas. YK-1; OIIK-4

58. XapakTepuCTUKH CBSI3€H: DIIEKTPUUECKHE TUIOJIbHBIE MOMEHTBI, 3 (EKTUBHBIE 3aPsi Ib
aTOMOB, CTE€TIEHb HOHHOCTH, HAalIPaBJICHHOCTh M HACBIIIIEHHOCTh, YJHEPTHs U JuihHA cBsi3u. YK-1,
OIIK-4

59. Tunsl rubpUAN3aLMU AaTOMHBIX opOuTaneit u reomerpus mosiekyn. YK-1; OIIK-4

60. CBoeoOpa3ue CTpoeHus aToMa BoA0poAa, GU3NIECKUX U XUMHUYECKUX CBOMCTB 3TOTO
snemMeHTa u ero coequnenuii. YK-1; OIIK-4

61. Bona, reometpust u cBoiicTBa ee moJiekyisl. YK-8; OITK-4

62. Bozia B celnbCKOM XO035HCTBE. DKOJIOTHYECKUE acleKThl Bogonob3oBanus YK-1; OITK-4
63. Dnements! [A-noarpynnel YK-1; OIIK-4

64. DnemenTts! | |A-noarpynnsr YK-1; OIIK-4

65. Onementsl A —noarpynner - YK-1; OIIK-4

66. Dnements! I[VA-noarpynmner YK-1; OIIK-4

67. Dnementsl VA-nonrpynnsl YK-1; OIIK-4

68. Dnementsl VIA-noarpynmner YK-1; OIIK-4

69. Dnements! VIIA-oarpynmst YK-1; OITK-4

70. Dnements! VIIIA-noarpynmer YK-1; OIIK-4

71. Ilepexoansie metamuibel YK-1; OTIK-4

72. OCcHOBHBIE XUMUYECKHE OCOOEHHOCTH JaHTaHOMIOB U akTuHONHOB YK-1; OITIK-4



73. Dnexrpoxumuueckue cBoiicta meramios. YK-1; OITK-4

74. Dnexrpomms. YK-1; OIIK-4

75. Xumnueckas unenrudukanus YK-1; OIIK-4

Moayasb 2. Oprannyeckasi XuMusi

1. OcHOBHBIE TOJIOXKEHHUS TEOPHH XHMMHUYecKoro crpoeHuss A.M. Bbyrtneposa.l ubpunuzamus

aTOMOB YIJIEpOJa U XUMHUYECKasl CBs3b B opraHndeckux coenuuenusx. YK-1; OITK-4

Knaccugukanus, ctpoeHre 1 HOMEHKJIaTypa opranudeckux coenunenuii. YK-1; OIIK-4

MexaHu3Mbl, KaTanu3 W kiaccudukanus oprannueckux peakmuii. YK-1; OITK-4

["'omonornueckuit pan u romonoru. YK-1; OIIK-4

Nzomepus, Bunbl nuzomepun. YK-1; OIIK-4

Anukiandeckue npenenbueie yrieroaopoasl. YK-1; OIIK-4

Hcrounnku yraesoaopoaos. [lepepadoTtka npupoanoro ceipbs. YK-1; OITK-4

AJIKaHBI: HOMEHKJIATYpPa, U30MEpUs, cTpoenue, Sp>-rudpunusanus. YK-1; OIK-4

. XMMHYECKHE CBOMCTBA, MPUMEHEHUE, METOIbI ToiyueHus ankaHoB. YK-1; OIIK-4

10 Anukindeckue HenpeaenabHble yriesogopoasl YK-1; OIIK-4

11. ANKeHBI: HOMEHKIATypa, H30MepHs, CTPOSHHUE alKeHOB, SP>-rubpuamsanus. YK-1; OTIK-4

12. XuMu4eckue CBOWCTBA, IPUMEHEHNE, METOAbI TonydeHus ankeHoB. YK-1; OITK-4

13. Ankunbl. Homenknarypa, uzomepus, ctpoenue, Sp-rubpunuzanus. YK-1; OIIK-4

14. XuMuyeckue CBOMCTBA aJKWHOB: PEAKIUH MPUCOECIUHEHUS, 3aMEIICHUs, MOJIMMEPU3aLUu.

VK-1; OIIK-4

15. Auerunen. Peakuus Kyueposa. IlpuMeHeHnue ankuHOB M MeTolbl uX mnoiyueHus. YK-1;

OIIK-4

16. INonumepu3anmst HenpeaeabHbIX coequnennii. YK-1; OIIK-4

17. Anxanuensl. Homenknatypa, usomepusi, crpoenue. YK-1; OIIK-4

18. Xumnueckue peakuu B conpsokeHHbIX cucremax. YK-1; OITK-4

19. lNanoreHonpon3BOAHBIE  YTIIEBOJAOPOIOB: KiacCU(UKALMS, CTPOCHHE,  HOMEHKIATypa,

n3omMmepus, xumudeckue corictea. YK-1; OITK-4

20. IIpumeHeHMe U MOJTyueHHe raloreHOMPOU3BOIHBIX yriaeBogopoaos. YK-1; OIIK-4

21. Iuxmmueckue yrireBogopoasl. YK-1; OITK-4

22. I{uknoankaHsl: cTpoeHHEe, HOMEHKIaTypa, nzomepus. YK-1; OIIK-4

23. Xumuueckue cBoiicTBa 1uknoankanos. YK-1; OIIK-4

24. Crepounpl, ux ctpoenue u npumenenue. YK-1; OITK-4

25. ApomMaTH4eCcKue yrIIeBOAOPOIbl: HOMEHKIaTypa, nzomepus. YK-1; OITK-4

26. DneKTpOHHOE CTpoeHHue, SP2-rubpuausanus apenos. YK-1; OTIK-4

27. Metonp! noyueHus 1 npuMeHenne apeHos. YK-1; OITK-4

28. Xumuueckue cBolicTBa OeH3oia u ero romoioros. YK-1; OITK-4

29. Bnoustaue 3amectuteneil B 0€H30JIbHOM KOJIBIE Ha PEAKIIMOHHYIO CITOCOOHOCTH MPOU3BOIHBIX
apOMAaTUYECKUX YTJIEBOJOPOOB B peakLusax nekTpoduiabHoro 3amenienus. YK-1; OITK-4

30. CroupThl: TOMOJIOTHYECKHUH Psif, CTPOCHUE, HOMEHKIaTypa, m3omepus. YK-1; OITK-4

31. Xumunueckue cpoiicta ciuproB. YK-1; OIIK-4

32. Mmuoroaromusie ciupThl. YK-1; OIIK-4

33. ®enonbl. CTpoeHHUE, CBONCTBA, METOBI MoNydeHwus, npumeHenne. YK-1; OIIK-4

34. Anpieruasl: TOMOJIOTHUECKUH psijl, CTPOCHUE, HOMEHKIaTypa, nzomepus. YK-1; OITK-4

35. Xumnueckue cBoiicTBa anpaerunos. KauectBennsie peakiuu. YK-1; OITK-4

36. KeToHBI: rOMONIOTHYECKHH PSIJl, CTPOSHHE, HOMEHKIIaTypa, n3omepus. YK-1; OITK-4

37. Xumunueckue cBoiicTBa ketoHoB. YK-1; OITK-4

38. KapOoHOBBIE KHCIIOTHI PA3IMYHBIX TOMOJIOTHYeCKHX psifnoB. YK-1; OITK-4

39. Monoxkap6onoBsle kuciotsl. YK-1; OIIK-4

40. T'oMOJOTHYECKHH psifl, CTPOSHHE, HOMEHKJIATypa, H30MEpHsI MOHOKapOOHOBBIX KHUCIOT. Y K-

1; OIIK-4

41. XvMHUYeCKHE CBOMCTBA MOHOKAPOOHOBBIX KUCIOT. MeTo bl mosryueHus1, mpumenenue. YK-1;

OIIK-4

CoNoOR~WN



42. HenpenenbHble kapooHOBBIe kKHcHI0THL. YK-1; OITK-4

43. OKCUKHCIIOTHI KaK OM(yHKIIMOHATbHBIE opranndeckue coequuenus. YK-1; OITK-4

44. JluxapOOHOBBIE KUCIOTHL. XuMHuuyeckue cBoiicta. YK-1; OITK-4

45. AMUHOKHCIIOTHI Kak amporepHbie coequnenus. YK-1; OITK-4

46. Knaccuduxanus, usoMmepusi, MeToabl moiaydenusi amuHokuciaor YK-1; OITK-4

47. Xumuueckue cBoicTBa amuHokuciaoT. YK-1; OIIK-4

48. TIpocteie 3¢gupsl, cTpoenue u cporicta. YK-1; OIIK-4

49. Cnoxxnble 3(UpHI: IOTyYeHUe, cTpoeHue, cBoiicta. YK-1; OIIK-4

50. XKups! B mpupoje, coctaB u xumudeckue cBoiictsa. YK-1; OIIK-4

51. Meuta u aerepreatsl. YK-1; OITK-4

52. Jlumnapl. Knaccuduxanus. YK-1; OIIK-4

53. Auruapuel u amubl kuciaot. CTpoenue, cBoiicTBa U MeToabl mosrydeHus: YK-1; OITK-4

54. I'anoreno3amenieHHbie kKapOOHOBHIX KucioT. YK-1; OIIK-4

55. Knaccuduxanus yriaeogoB. Onrudeckas nuzomepus yriaesoaos. YK-1; OIIK-4

56. Monocaxapuasl. YK-1; OIIK-4

57. I'mroko3a: cTpoeHne, XuMHUIeCKHe CBOICTBa, 3HaueHue B npupoae YK-1; OIIK-4

58. NMucaxapunsl. Ctpoenue u xumudyeckue coiicta. YK-1; OIIK-4

59. INomucaxapuasl. YK-1; OIIK-4

60. Kpaxman, rimkoreH, kimerdatrka. CocraB, paclpoCTpaHEHHE B TPUPOJAE, CTPOCHUE U
xumudeckue cBoiictBa. YK-8; OIIK-4

61. Azorcoxepxkamue opranndeckue coequaenus. YK-1; OITK-4

62. Hurpocoenunenus. Ctpoenue u cporictea YK-1; OIIK-4

63. Amunsl. Ctpoenue u metoasl nomydenus. YK-1; OIIK-4

64. OcHoBHEIe cBoiicTBa aMmuHOB. YK-1; OIIK-4

65. Amudatudeckue amunbl. YK-1; OIIK-4

66. Apomaruueckue amunbl. YK-1; OIIK-4

67. AHWINH, €0 CTPOCHUE, CBOMCTBAa U TIPUMEHEHNE B CHHTE3€ JIKAPCTBEHHBIX MPENapaToB U
kpacureneit. YK-1; OIIK-4

68. I'ereporukimueckue coenquuenus. YK-1; OITK-4

69. Knaccugukanus rerepounkios. YK-1; OIIK-4

Moayanb 3. Buosioruyeckasi Xumus

1.Ponp OuOXUMHM pacTeHUH B pa3pabOTKEe COBPEMEHHBIX TEXHOJIOTUI BBIpalldBaHUS
CEJIbCKOXO035HUCTBEHHBIX KyIbTyp. YK-1; OITK-4

2.CoBpeMeHHbIE NMPEICTaBIECHUS O CTPOCHUU PACTUTENIbHON KIETKH U €€ XMMUYECKOI'0 COCTAaBA.
Crpoenne mpororacta. OCHOBHBIE CBOWCTBA ITUTOIUIA3MBI, KaK KOJUJIOWTHOH CHCTEMBI W
uctuHHoro pacteopa. YK-1; OITK-4

3.Kpatkas xapakrepucTika OCHOBHBIX opranei kietku. YK-1; OIIK-4

4.buomeMOpaHbl KIIETKH, UX cTpoeHue u pois. YK-1; OIIK-4

5.001m1ue cBoiicTBa aMUHOKHUCIIOT U uX kinaccudukamus. YK-1; OIMK-4

6.0TenbHbIe MPeACTaBUTENN aMUHOKUCIIOT U UX POJIb B XKHU3HEIEATeNbHOCTH pacTeHuid. YK-1,
OIIK-4

7.061ume cBoiicTBa OenkoB U ux kiaaccudpukamus. YK-1; OINK-4

8.IlpocTeie u cnoxHble Oenku. VX cxoacTBa M pa3nuyusi B CTPYKTypHOH opranuzanuu. YK-1;
OIIK-4

9.Ctpykrypa nentuanoi nenu 6enka. YK-1; OIIK-4

10.ITpocTpancTBeHHas cTpykTypa OenkoBoit monekynsl. YK-1; OITK-4

11.[lenatypanus 6enkoB. YK-1; OIIK-4

12.I'napodunbHocTs GenkoB. DakTophl, oOecreyuBaroie yCTOMYMBOCTh MOJEKyd Oenka B
OHMOJOTUYECKHX KHUIKOCTAX KUBbIX opranu3moB. YK-1; OIIK-4

13.HyknenHOBBIE KUCIOTHI M HYKJIEOTUIBl. XUMHUYECKUH COCTaB M CTPOCHHE HYKICHMHOBBIX
kuciot. YK-1; OIIK-4



14.IlepBuuHas, BTOpUYHAsA, TPETUYHAs U YETBEPTUUHAs CTPYKTypa HyKJIEHMHOBBIX kuciaoT. YK-1;
OIIK-4

15.Jlokanu3anusi HyKJIEMHOBBIX KUCIIOT B KiIeTke U ux poisb. YK-1; OIIK-4

16.HykneoTunpl, He BXOASAIINE B COCTaB HYKJIECHHOBBIX KUCTOT (ATD, AI®, AM® u ap.) u ux
pouib B kiietke. YK-1; OIIK-4

17.06mue croiicTBa hepMEHTOB Kak Onojornueckux kataimzaTopoB. YK-8; OITK-4
18.Mexanusm aevicteus pepmenrtos. YK-1; OIIK-4

19.Ctpoenue dpepmenton. YK-1; OIIK-4

20.0OcHoBHBIE ycnoBHA A (PYHKIIMOHUPOBaHUA (EPMEHTOB B PACTUTENbHBIX KieTkax. YK-1;
OIIK-4

21.M3opepmensr. YK-1; OIIK-4

22 Knaccudukanus u HomeHnknarypa ¢pepmentor. YK-1; OITK-4

23.0xcunopenykrassl (1). YK-1; OIIK-4

24 Tpancdepassl (2). YK-1; OIIK-4

25.I'mapomnaszel (3). YK-1; OIIK-4

26.JIuazsl (4). YK-1; OIIK-4

27.N3omepassi (5). YK-1; OIIK-4

28.JIurassl (cuntetassl) (6). YK-1; OITK-4

70. 29.Knaccudukamnust yriaeBonoB. CTpoeHHE W OCHOBHBIC peakiu MoHocaxapuaoB. YK-1,
OIIK-4

30.0Onurocaxapuipl ¥ HOJUCAXapuabl. YPOBHU CTPYKTYPHOH OpraHu3allly IMOJIMCAXapHJIOB.
VK-1; OIIK-4

31.Pacnpoctpanenue yrineBoaoB B pacrenusx. YK-1; OIIK-4

32.B3aumMonpeBpalieHus yriaieBoa0B B pacTUTeNbHbIX opranuzmax. YK-1; OIIK-4

33.Xumu3M nporeccoB OpokeHus u Apixanus. [IpoaykTer Oposkenus u apixanus. YK-1; OIIK-4
34.I'nukonus. Ana’pobnas dasa geixanus. YK-1; OIIK-4

35.AnspobHas daza apixanusa. YK-1; OITK-4

36.I'nmnokcunatHeiit myTh Abixanus. YK-1; OIIK-4

37. OOuas xapakTepuctuka neurosodocgarsoro nyru aeixanus. YK-1; OIIK-4

38.Ctpoenue u cBoiictBa munuaos. YK-1; OIIK-4

39.Bocka u pochonunuasr. YK-1; OITK-4

40.ITurmeHTHI pacTBOpPUMBIE B sKHpax (xyaopoduiuibl 1 kapatuHousl). YK-1; OITK-4
41.Crepounsl. YK-1; OIIK-4

42.06meH nununoB. ['naponus 3anacHeIx aunuaoB-Tpuanuiarauneposos (TAD). YK-1; OIIK-4
43.0Oxkucnenue tpuamuiriuneposnos. YK-1; OIIK-4

44 buocunTe3 munuoB. buocunres raunepon-3-gocdara. YK-1; OIIK-4

45.buocunTes xupHbIx kuciot. YK-1; OIIK-4

46.buocunTte3 Tpuanniarmuueponon (TATD). YK-1; OIIK-4

47.buocunTe3 pocHoaunUIOB U UX PO B KU3HEACITEIILHOCTH PACTUTENHHBIX KiIeTOK. YK-1;
OIIK-4

48.0prannyeckue KucioThl anudaruyeckoro paga. YK-1; OIIK-4

49.00MeH opraHM4YecKuX KUcioT y Hu3mmx pactenuit. YK-1; OIIK-4

50. OO6MeH opraHudecKux KHCIIOT y Beicimx pactenuit. YK-1; OITK-4

51.BogopacTBopuMbIE BUTAMHHBI M UX OMOXUMHUUYECKHE (PYHKIIUU B PACTUTENIBHBIX OpraHU3Max.
YK-1; OIIK-4

52.ButamuH A (perunon) (aHTHKcepodTampbMHuueckuii). PacmpocTpaneHue B Tmpupoae U
cyrouHas norpedHocTs. Gusnonoruveckas pynkuus. YK-1; OIIK-4

53.Butamun D (Butamun Dz-sprokansuudepon u ButamuH Ds-xonekanbuumgepon). YK-1,
OIIK-4

54.Buramun K (Butamun Ki-¢punnoxunon u Buramus Ko-MeHaxMHOH) (aHTUTEeMOpPParu4eckui).
Pacnipoctpanenne B mpupoae W cyrouHas notpedHocts. dusnonorumveckas ¢pynkiusa. YK-1;
OIIK-4



55.Butamus E (0o, B u y-Tokodepomns) (BUTAMHH CIIOCOOCTBYIOMIMK pa3zMHOXeHHI0). YK-1,
OIIK-4

56.PacnipocTpaneHue B MPUPOJE U CyTouHas moTpeOHOCTh. du3nonorndeckas Gynkmms. YK-1,
OIIK-4

57.Butamun Bi (TuamuH) (aHTUHEBpUTHBIN). PacnpoctpaneHue B INpupoie M CyTOYHas
noTpedHocTh. @usnonoruveckas Gpynkmus. YK-1; OIMK-4

58. Buramun B2 (puboduaBun). Pacipoctpanenue B npupoje U CyToYHas MOTPeOHOCTb.
®dusnonornueckas pynknusa. YK-1; OIIK-4

59. ButamuHn Bs (OMpUAOKCHH, NUPHUIOKCAMHUH, NHMPUAOKCAIbL) (AHTUIAEPMATUTHBIN).
Pacnpoctpanenue B mpupoje u cyrouHass norpedHocts. dusnonornyeckas dynkmus. YK-1;
OIIK-4

60. Butamun Bi» (umanko6amamuH) (aHTHaHeMuueckwii). PacmpocTpaneHue B mpupoae M
cyrouHas morpebHnocts. ®usnonornveckas ¢pynkuusa. YK-1; OIIK-4

61. Buramun PP wumu BuramuH Bs (HUKOTMHOBas KHCJIOTA, HUKOTHHAMHJ, HHUAIIWH)
(anTunemmapruueckuid). Pacmpoctpanenme B mpupoge W CyTOYHAas — MOTPEOHOCTH.
Ousznonoruyeckas ¢pynkuus. YK-1; OIIK-4

62. ®onuenas kucnota (ButamuH B. unu Bo) (anTnanemuyeckuii). Pacripoctpanenue B npupoje
U cyTouHas norpedHocTh. Pusnonoruueckas pynkuus. YK-8; OIIK-4

63. IlanToTeHoBas kucioTa (BuTamMuH B3) (anTuaepmaTuTHBIN). PacnpocTpanenue B npupone u
cyrouHast norpedHocth. duznonoruveckas ¢pynkuusa. YK-1; OIIK-4

64. buotun (Butamun H win B7) (antucebopeiinslit). Pacnpoctpanenue B MpUpoe U CyTOUHAS
notpebHocts. Gusnonoruueckas pynkuusa. YK-1; OIIK-4

65. Buramun C (ackopOuHOBas kucioTa) (aHTUCKOpPOYTHBIN). PacnpocTpanenue B mpupoje U
cyrouHast norpedHocts. duznonornveckas ¢pynkuusa. YK-1; OIIK-4

66. Butamuns! rpynnsl P (6uoduaBoHoupl) (pyTHH, reCepUINH, KyMapuHbl, aHTOLIMAHBI U
ap.). Pactipoctpanenue B mpupoje u cyrouHas norpeOHocts. @usnonornyeckas pynkuus. YK-
1; OIIK-4

67. AatuBuramunsl. YK-1; OIIK-4

68. IloTpeOHOCTh B BUTaMUHaX Yy pacTeHull 1 Mukpooprannsmos. YK-1; OIIK-4

69. O6meH amuHOKMCHOT M OenkoB. dukcanus azora. Kpyrosopor azora B mpupone. YK-1,
OIIK-4

70. Peakuuu cunte3a amuHokucioT. YK-1; OIIK-4

71. Cunres 6enkoB. YK-1; OIIK-4

72. Pennukanus JJHK. Tpauckpunius PHK. Tpancnsanus 6enxos. YK-1; OIIK-4

73. T'unponus 6enkoB. [Iporeassl pacrenuii. YK-1; OITK-4

74. Nuccumunsauus amuHokuciaor. YK-1; OIIK-4

75. PacTuTenbHble BElIECTBA BTOPUYHOIO MPOMCXOXKJIECHHUS: aJKaJOUIbl U UX KiaccU(UKaIus.
YK-1; OIIK-4

76. PactuTenbHble BelIeCTBA BTOPUYHOIO IPOUCXOXKAEHUSA: (DEHOJIbHbIE COEIMHEHUS U HUX
knaccugukanus. YK-1; OIIK-4

71.77. PacturenbHble BElIECTBA BTOPUYHOTO MPOUCXOXKJIEHUSA: (PUTOTOPMOHBI M  UX
kinaccupukanus. Aykcunsl. ['nu66epennunsl. Llurokununsl. AdciuzoBas kuciora. OtuieH. YK-
1; OIIK-4

78. I'muko3uael. YK-1; OIIK-4

79. Ddupnsie macna u cmonsl. YK-1; OITK-4

80. Kayuyk u ryrra. YK-1; OIIK-4

81. buocunTes Teprnienon1oB B pacteHusx. YK-1; OIIK-4

82. PerynsaTopsl pocta pacTeHui 1 MUKpooprauu3moB. ['epounmasr. YK-1; OITK-4

83. Aaruonoruku. YK-1; OIIK-4

84. B3anuMocBsI3b MpoOLIeCCOB OOMEHA BEIIECTB B pacTUTeIbHOM opranusme. YK-1; OIIK-4

85. lLlenTpanpHbie TyTH OOMEHa BEIIECTB Yy pacTeHWi: aHabomm3M © Kartabommsm. Mx
B3aUMOCBs3b U ocobennoctu. YK-1; OIIK-4



86. KommaprMmenTanuzaius MeTaboIndeckux myTei B pacturenabHom opranusme. YK-1; OITK-4
87. Perynsamus oomena BemiecTB y pacrenuid. YK-1; OITK-4
88. B3anMOCBsI3p HYKJICHMHOBBIX KHCIIOT, OEIKOB, YIJIEBOJOB W JIMIIKIOB B Ipolecce oOMeHa
BemecTB y pactennid. YK-1; OIIK-4

89. KiroueBble MeTaOOIUTHI

B PpPaCTUTCIILHOM OpraHu3Me, Yy4dJaCTBYIOIIUMC B MHTCIrpallUA

CIeayomux 0OMEHOB: 0ETKOBOIO U YIIEBOAHOTO; TUIUAHOTO U yrieBogHoro. YK-1; OITK-4
90. DBomonnonHas ouoxumus. YK-1; OIIK-4

6.3. llIkaJyia olleHOYHBIX CPEICTB

(50-74 6ama)

«xopouto»

YpoBHH Kputepuu oneHuBanus OueHoYHBIE
OCBOEHMUA cpeacTBa
KOMIeTeHIM i (K0J1-B0O 02JLJ10B)
[IponBunyThI | 3HAET TECTOBBIE 3aJaHUS
(75-100 - TIOJIHO TEOPETUYCCKUI MaTepuai, kotopsiii ymeer | (18-40),
OaJIIOB) COOTHECTH C BO3MOKHOCTAMH IIpaKkTH4eckoro | pedepar (2-10),
IPUMCHCHUS;
«OmMAuYHO» | ymeer
- WHTETPUPOBATh 3HAHMUSA W3 PA3HBIX PA3IENoB, | DK3aMeH
COCTMHSS TTOSICHEHUE 1 00O0CHOBAHHE, (38-50 6amioB)
-BBITIOJIHATH MIPAKTHKO-OPHUEHTUPOBAHHBIE u
CUTYallMOHHBIC 3a/laHusl, pellaTh TUIIOBBIE U
npodeccuOHaTbLHO-HANPABICHHBIE 3a/1a4H,
- ObicTpo M 0€30MHKO0YHO TPOUJUTFOCTPUPOBATH
OTBET COOCTBEHHBIMH ITPUMEPAMH,
- BECTHU MPEIMETHYIO TUCKYCCHIO;
BJajieeT
- TEPMUHOJIOTHEN U3 Pa3IMUHBIX Pa3/ieloB Kypca,
- crocobamu MBICTTUTENIbHOMN
JeSTEIbHOCTU(aHATU30M, CHHTE30M, CpPaBHEHHUEM,
000011IeHIEM | T.11.),
- Apr'yMEHTUPOBAaHHOM, IPAMOTHOM, YETKOU PEUBIO.
ba3oBsIit 3HaeT TECTOBBIE 3aJaHUs

- TEOPETUYECKUH W NPAKTHYECKUH Marepuall, HO
JIOITyCKaeT HETOYHOCTH;

yMmeer

- COEIUHSATD 3HAHUS U3 Pa3HBIX Pa3/iesoB Kypca,

- HaXOJIUThb IIPABUJIbHBIE IPUMEPHI U3 NPAKTUKH,

- pelaTh TUIOBbBIE 33/]auu;

BJaJeeT

- TEPMUHOJIOTMEN W3 PA3NMYHBIX Pa3/IeNoB Kypca,
IpY HEBEPHOM YINOTPEOJICHUH CaM MCIPABISET
HETOYHOCTH,

- BCEM COZIECP>KAHUEM, BUAMUT B3aUMOCBS3H, MOXKET
IIPOBECTH AHAIN3 WU T.J., HO HE BCEIJa JENAeT 3TO
CaMOCTOATENIbHO, 6€3 MOMOIIY MpenoaaBaTers,

- criocodamu MBICTTUTENIbHOMN
JESATEIIbHOCTU(AaHAIN30M, CHHTE30M, CPaBHEHHUEM,
00001IIeHIEM | T.11.);

- Apr'yMEHTUPOBAHHOM, IPAMOTHOM, YETKOU PEUBIO.

(15-34),
pedepar (2-10),
sk3amen (25-37)

[Toporossiii
(35-49 6amnoB)

3HaeT
- TCOPETUYECKUM M IPAKTUYECKUM MaTepuay, HO
JIOTTYCKAET OINOKH;

TECTOBBIE 3a/IaHHsI
(12-19),
pedepar (2-10),




«yoosnemeopu | ymeer sk3amen (15-20)
menbHo» - COCAWHSTH 3HAHUS W3 Pa3HBIX pa3lelioB Kypca
TOJIKO IIPHU HABOJSILIMX BOIIPOCAX MpenoiaBaTes,
- C TPYIOM COOTHECTH TCOPETHUECKUU W
MPAKTUYECKUM, JOMycKas OIIMOKM B pELICHUU
TUIOBBIX 33Ja4 HA IPUMEHEHUE 3HAHUI B PeaIbHON
MPAKTUYECKON JEITeIbHOCTH;
BJajeeT
- HEIOCTaTOYHO CHOCO0aMH  MBICIHUTENbHOM
JeSITEIIbHOCTU(aHATN30M, CHHTE30M, CpPaBHEHUEM,
0000IIICHIEM | T.11.);

- crnaboif  apryMeHTanuei, JIOTHKOM npu
MIOCTPOCHHUHU OTBETA.

Huzkuii He 3HaeT TECTOBBIE 3aIaHUs
(TOTIOPOTOBBIN) | - TCOPETUYECKHUM M MPAKTHYECKUH MaTepHal, (0-11),
(KOMIIETEeHIIUS | - CYITHOCTHOM YacTH Kypca; pedepar (0-8),

HE He ymeeT sk3amen (0-16)
chopmupoBana) | - 0e3 CyIIEeCTBEHHBIX OLIMOOK BBICTpAaUBaTh OTBET,
(menee 35 BBINOJIHATH 3a/IaHUE,
0ayIoB) - BBINOJHATH  NPAKTUKO-OPUCHTHPOBAHHBIC
CUTYaIlHOHHbBIC 3aJJaHus, pemarb

«Heyooeiemeop | VHTETPUPOBAHHBIE  337a4d  NPO(eCcCHOHATBHOM
U-menbHo» HaIlpaBJIEHHOCTH,

- WJUTIOCTPUPOBATh OTBET IPUMEPAMHU;

He BJIajieeT

- TEPMUHOJIOTHEN Kypca,

- crmoco0aMM  MBICTUTENBHOM  JEATENbHOCTH

(aHaIM30M, CHHTE30M, CpaBHEHHEM, 0000IICHHEM U

T.JI.);

- TPAaMOTHOM, YETKON PEUBI0.

w

o

10.

11.

7. Y4yeOHO-MeTOAMYECKOE U NH(POPMALMOHHOE 00ecTieyeHre TUCHMIINHBI (MOTYJIs1)
7.1. YyeOHas auTepaTypa
Heoprannueckas xumusg B 2 4. Yacts 1. Teopermueckue OCHOBBI S5-W3A., MEp. U JOIM.
yuyeOHHMK s akaaemuueckoro OakanaBpuata. /Kusze J[.A., Cwmapeiruan  C.H.-
[DnexTponnsbIit pecypc].- M.: FOpaiit, 2017.-253c.
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
Heoprannueckas xumus B 24. YacTs2. XuMHS 2JIEMEHTOB 5-U3., TIEp. U JION. YICOHUK IS
akagemudeckoro OakanaBpuata. /KuaszeB J[.A., Cmapeirun C.H.- [DnexTpoHHBINA pecypc].-
M.: IOpaiit, 2017.-359c¢.
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
AHanmuTHyeckass XuMusa u (pU3NKo-XxuMUYecKue MeTonbl aHanu3a: yaeOnuk. B 21.T.1/ Tlon
pen.A.A. Umenko. — 3-e u3n.; crep.- M.: Akagemus, 2014.- 352c.- ( Breiciiee oOpa3oBanue
OakanmaBpuar).
AHanuTHYecKas XUMHUS U (PU3UKO-XMMHUUYECKHEe MeTolbl aHainu3a: yuyeOHuk. B 21.T.2/ Tlox
pen.
A.A. Nmenko. — 3-e u3a.; crep.- M.: Akagemus, 2014.- 416c.- ( Beicuiee obpazoBanue
OakanmaBpuar).
['panGepr N.U. Oprannyeckas XuMusi: yaeOHUK
s akagemudeckoro O6akamaBpuara/ MU, I'panGepr; H.JI. Ham. [DnextponHsIif pecypc] —
8-m31.- M.: FOpaiit, 2017. — 60c.- (bakanaBp — akageMHUECKHIl KypcC).
https://www.biblio-online.ru/book/CEEB4FD1-3B56-4B94-8EC9-D41C36422030


https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://www.biblio-online.ru/book/CEEB4FD1-3B56-4B94-8EC9-D41C36422030

12. ApremoB A.B. ®usnueckas xumus: yueOHuK/ A.B. Apremos. — M.: Akanemus, 2013.- 288c.-
(Bricmiee nmpodeccnonanpHoe 00pa3oBanue. bakamaBpuar).

13. Capraes [1.M. Heopranuueckas xumusi: yaeOHoe mocooue / Capraes [1.M. - [DneKTpOHHBIHI
pecypc].- M.:u3narenbcTBO «JIanb» 2013.- 384c.

14. https://e.lanbook.com/book/36999?category _pk=43778#authors

15. Ananutuyeckas xuMus B 2-Xx kHurax. Kamra 1. Xumudeckue MeTOIBl aHalIu3a. 2-€ H31I.,
UCTIp. U JI0T. YYEeOHHUK U MPaKTHUKYM JUIsl IPUKIIAJIHOro OakanaBpuaTta/ Anekcanaposa D.A.,
laiinyxoBa H.I'. [QnekTponuslii pecypc].- M.: FOpaiit, 2017.-551c.

16. https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D

17. Aganutndeckas xuMusa B 2-X kHurax. Kaura 2. ®u3nko-xuMuyeckue METOAbl aHajln3a 2-€
U3I., UCIIP. U JOM. YUeOHHK U MPAKTUKYM JIJIsl IPUKIIATHOTO OaKaiaBpuarta

18. Anekcanaposa D.A., NaiinykoBa H.I'. [OnexkTponnsiii pecypc].- M.: FOpaiit, 2017.-355¢.

19. https://www.biblio-online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1DO0OD1

20. Oprannueckas XuMus B 24. : y4eOHUK I akajgemMudeckoro OakamaBpuara/ bepesun b./1.,
bepesun JI.b. [DnexTponnsiit pecypc].- M.: FOpaiit, 2016.-313c.

21. https://www.biblio-online.ru/book/04667DD1-6733-4775-A9D0-BDFE0324FD83

22. benstieB A.Il. ®usnueckas u koimronnHast xumusda. M. TEOTAP-Menua, 2012 r.

23. dusnveckas U KOJUIOMIHAS XUMHUSL: yIYEOHHUK U TPAKTUKYM IS IPUKIIAJAHOTO OakanaBpuara /
Kynpssmesa H.C., bounapesa JL.I'..; - 2usn.;nepepad. u gomn.-M.: [DiekTpoHHBIH pecypc].-
M.: FOpaiit, 2017.-379c¢.

24. https://www.biblio-online.ru/book/2DA78425-E69E-4850-91ED-390A7527473F

25. KpyrnsikoB I1.M., ®@usnueckas u xoougHas xumus: yueO. [Tocobue/I1.M. Kpyriskos.;
T.H. XackoBa.- 2u3n.; ucnp.-M.: Beicur.ik.; 2007.- 319c.

7.2. MeToanyeckue yKa3aHHusl 10 OCBOEHUIO TUCHUILINHBI

1. Tapacosa C.B. YuebHO-MeTOaMYECKOE TTOCOOHE MO AUCHMILIMHE XUMHS (HeopraHudeckas

XUMUS, OpraHuyecKas XUMHs, Ouonoruueckas xumus). MuuypuHck: M3n-Bo MudypuHckoro

'AY, 2024.

7.3. AupopmannoHHbie U HU(PPOBbIE TEXHOJIOIMHU (IIPOrpaMMHOE
o0ecreyeHue, COBpeMeHHbIe MPodeccuoHaIbHbIEC 0a3bI TaHHBIX U

HHGpOPMALIMOHHBbIE CIIPABOYHBIE CHCTEMbI)

VYuyeOHast JUCUUIUIMHA (MOYJIb) MTpelyCcMaTpUBaeT OCBOEHUE HH(OPMAIIMOHHBIX U
u(poBbIX TexHOJIorui. Peanu3zanus nudpoBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM IPOCTPAHCTBE
SBJISIETCS OJTHOW U3 BaXKHEHIINX Lienel o0pa3oBaHMsl, AAIONIEH BOZMOKHOCTh pa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KaueCcTBa 00yJarOIUXCs KaK OYIyIIMX BHICOKOKBAIM(PUIIMPOBAHHBIX
CIEUAJINCTOB.

[T poBble TEXHOIOTUN IPETYCMAaTPUBAIOT Pa3BUTHE HABBIKOB A((HEKTUBHOTO PELICHUS
3aJa4 IpoQeCcCHOHATIBHOI0, COLIMATIBHOT0, TMYHOCTHOTO XapaKTepa ¢ UCIOIb30BaHUEM
pa3IMYHbIX BUJOB KOMMYHHKAIIMOHHBIX TeXHOJIOTUN. OcBoeHNe HU(PPOBBIX TEXHOJIOTUHN B
paMKax JaHHOW AUCHUIUIMHBI (MOYJISl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO U
HaJJIeXxaluM o0pa3oM MoIy4aTh JOCTYII, YIIPaBIsATh, MHTETPUPOBAaTh, 0OMEHUBATHCH,
OLIEHUBATh U CO3/1aBaTh MH(POPMAIIHIO C TIOMOIIbIO IU(PPOBBIX YCTPOMCTB U CETEBBIX
TexHojoruil. @opMupoBanue HUGPOBON KOMIETEHTHOCTH IpeoaraeT paboTy ¢ TaHHBIMH,
BJIa/ICHNE UHCTPYMEHTAMH U1l KOMMYHHMKAIUH.

7.3.1 DJ1eKTPOHHO-0MOJIHOTEYHAS] CUCTEMBI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
No 6/1 (CereBas snexkTpoHHast OMOINOTEKA)

2. baza naHHBIX 3JeKTpoHHBIX HH(pOopMarmoHHbIX pecypcoB @PI'BHY ITHCXB (morosop
mo oOecreueHno J0CTyna K 3JIeKTpoHHBIM HHMopmarmonHbiM pecypcam PI'BHY ITHCXb
yepes TepmuHan yaanennoro poctyna (TY ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTpoHHas 6ubmmoTeunas cucreMa «HarmmoHanbHbIN 1TUGPOBON pecypc «PyKoHTY:



https://e.lanbook.com/book/36999?category_pk=43778#authors
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D
https://www.biblio-online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1D0D1
https://www.biblio-online.ru/book/04667DD1-6733-4775-A9D0-BDFE0324FD83
https://www.biblio-online.ru/book/2DA78425-E69E-4850-91ED-390A7527473F
https://e.lanbook.ru/

Konekmuu «ba3ossiit MmaccuB» u «Konoc-c. Cenbekoe xozsictoy (https://rucont.ru/) (morosop
Ha OKa3aHHWE YCyT MO MpeaocTaBiIeHUIo qoctyma oT 26.04.2024 Ne 1901/bI122)

4. 000 «dAnexrponnoe n3narensctso KOPAMT» (https://urait.ru/) (1oroBop Ha OKa3aHHUe
YCIYT 1O TPEIOCTaBICHUIO JocTyna K oOpasoBarensHoi miargopme OOO «DieKTpoOHHOE
usnarenbero IOPAWTY ot 07.05.2024 Ne 6555)

5. DnexkrponHo-OmbaMoTeuHass cuctema «Bepuanckuity  (https://vernadsky-lib.ru)
(moroBop Ha 6e3BO3ME3THOE UCTIONB30BaHUE Tporn3BeaeHu OT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanuonanwpHas snektponHas OmOmmotexa» (https://rusneb.ru/)
(moroBop o moakmoueHnn k HOb u mpenocrasnennu nocryna k oobekram HOb ot 01.08.2018
Ne 101/HDb/4712)

7. Cornamenue O COTPYAHHYECTBE MO OKa3aHHMIO OMOIMOTEYHO-WH(POPMALMOHHBIX MU
COLIMOKYJIBTYPHBIX YCIYT IOJb30BaTENIIM YHHUBEPCUTETa U3 4YKCIAa WHBAJIUAOB IO 3PEHHUIO,
CITA0OBUISIINX, WHBATHIOB IPYTHX KATETOPUN C OTPaHHMYEHHBIM JIOCTYIIOM K WH(pOpMAIIUH,
JUI, MMEIOIIUX TPYAHOCTH ¢ uTeHueM IiockonedatHoro Tekcra TOI'BYK «TamboBckas
obyacTHas yYHUBEpCaIbHas Hay4Hast OouboTeka UM. A.C. [Mymkuna»
(https://www.tambovlib.ru) (cornamenue o corpyauudectse ot 16.09.2021 Ne 6/1)

7.3.2. UuopmManmoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBounast mpaBoBas cuctema Koncynprantllinroc (oroBop mocraBku, afanTanuu U
conpoBoxkaeHus dk3eMIusIpoB cucteM Koncynprantllmtoc ot 11.03.2024 Ne 11921 /13900/2C)
2. DnexTpoHHbIM nepuoanueckuil cnpaBoyHuK «Cucrema I'APAHT» (moroBop Ha
yciyru no conpoBoxaeHuo ot 15.01.2024 Ne 194-01/2024)

7.3.3. CoBpemeHHbIe MPOdeCcCHOHATIbHbIE 0a3bl JaHHBIX

1. ba3a naHHBIX HOPMATHUBHO-TIPABOBBIX aKTOB HH(MOPMAIIMOHHO-00pa30BaTEIbHON
nporpammel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii snextponHoii 6ubmmoreku eLIBRARY.RU — poccuiickuii
MH(POPMAIMOHHO-aHAIUTHYECKUH TIOpTajd B OO0JAaCTH HAyKHW, TEXHOJOTHH, MEIUIMHBI W
obpazosanus - https://elibrary.ru/

3. ITopTan oTkpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpbiTle JaHHble @enepanbHOW CaykKObl TOCYAApCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

7.3.4. JIlnneH3snoHHoe m CBOOOJAHO pacHpocTpaHseMoe NPOrpaMMHOe

OﬁecnequI/Ie, B TOM YHUCJIE€ OTCYECCTBCHHOI'O IIPOMU3BOACTBA
Ne | Haumenoanue Pazpabotuuk | JoctynmHocts | Cebluika Ha | PexBU3uTHI
1o (nmuuen3uonH | EnuHbl  peecTp | MOATBEPIKIAIOIIES
(mpaBooOnan | oe, CBOOOJIHO | POCCHICKUX ro JIOKyMEHTa
aTellb) pacmpocTpaH | mporpamm Jutst | (TIpY HAJTM4YHN)
SIEMOE) OBM u Bl (mpu
HaJINYUN)

1 | Microsoft Microsoft JInnensuony | - JInnensus
Windows, Corporation | oe ot 04.06.2015 Ne
Office 65291651  cpok
Professional IEUCTBUS:

OeccpouHo

2 | AHTHBHpYCHOE AO JIunensuonn | https://reestr.digit | CyOauieH3nOHHBI
pOTrpaMMHOE «JlaGoparopu | oe al.gov.ru/reestr/36 | it morosop ¢ OO0
obecrieueHme s 6574/?sphrase_id | «Codrekc» ot
Kaspersky Kacnepckoro =415165 24.10.2023 Ne
Endpoint Security | » O/H, CpOK
Ut OM3Heca (Poccus) JEeNUCTBUS: c

22.11.2023 o
22.11.2024



https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

3 | MoitOduc 000 Jlunensuonn | https://reestr.digit | Kourpakt ¢ OO0
CraHgapTHBIH - «Hogrbie oe al.gov.ru/reestr/30 | «PyOukoH»
Oducupiii  maker | obavHbIC 1631/?sphrase_id | ot 24.04.2019 Ne
U1 pabOTHI C | TEXHOJIOTHUN» =2698444 03641000008190
JIOKYMEHTaMHU (Poccus) 00012
Y [OYTOMN CPOK  JECHCTBUSA:
(myoffice.ru) 6eccpodHo

4 | Oduchsbiii maker | AO «P7» JIuuensuonn | https://reestr.digit | Kourpakr ¢ OO0
«PT7-Oducy oe al.gov.ru/reestr/30 | «Codrekc»
(meckrormHas 6668/?sphrase_id | ot 24.10.2023 Ne
BEpCHS) =4435041 03641000008230

00007
CPOK  JEHCTBUA:
OeccpoyuHo

5 | OnepanuoHHas 000 Jlunensuonn | https://reestr.digit | Kourpakr ¢ OO0
cucrema  «AubT | "BazanbT oe al.gov.ru/reestr/30 | «Codrekc»
OO6pa3zoBaHue CBOOOTHOE 3262/?sphrase_id | or 24.10.2023 Ne

IPOrPaMMHO =4435015 03641000008230
e 00007
oOecrnieueHue CPOK  JIEHCTBUS:
" OeCCpOYHO

6 | [Iporpammuas AO JIuuensuonn | https://reestr.digit | JIuneH31MOHHBII
crucrema U | «AHTHIUIArua | oe al.gov.ru/reestr/30 | moroBop ¢ AO
OoOHapyXEeHUS ™ (Poccust) 3350/?sphrase_id | «AuTHIIaruaT»
TEKCTOBBIX =2698186 ot 23.05.2024 Ne
3alMCTBOBaHUN B 8151, CpOK
y4eOHBIX " JICHCTBUS: c
Hay4yHBIX paboTax 23.05.2024 o
«AHTHUIIIarUaT 22.05.2025
BY3»

(https://docs.antipl
agiaus.ru)

7 | Acrobat Reader | Adobe CBobonHO - -
- npocMmotp | Systems pacrmpoctpaH
nokymeHToB PDF, sIeMOo¢e
DjvU

8 | Foxit Reader Foxit CBoOoaHO - -
- npocmotp | Corporation | pacmpocTpan
nokymeHntoB PDF, SIEMOE

DjVU

7.3.5. Pecypcbl nHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM

1. CDTOwiki: 6a3a 3nanwuii mo 1udpoBoit Tpanchopmarmu https://cdto.wiki/

cetu «MHTEpHET»

2. www.mex.ru/ OdunmansHelii calT MUHHCTEpPCTBA CENIbCKOT0 X03s1iicTBa Poccuiickoit

denepanuu.

3. baza nanubIx nHOpMAIIMOHHOH cucTeMbl «ENMHOE OKHO AOCTyNa K 00pa3oBaTeIbHBIM
pecypcam» http://window.edu.ru
4. DnekTpoHHO-0MOIMOTeYHas cucTeMa u3aarenberBa «Jlanpy http://e.Janbook.com

5. HanmonanwHsIi 11ndpoBoit pecypc «PykoHT» - MeXOTpacieBast JICKTpOHHAss OMOIMOTeKa Ha
0a3e Texnonoruu Konrekcrym http://www. rucont22
6. DnekTpoHHass OubIMoTEeUHass cucTeMa PoccHiickoro rocyapcTBEHHOTO arpapHOTO 3a0YHOTO



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

yHuBepcuteTa http://ebs.rgazu.ru

7. Http://www.chemistry.narod.ru/himiya/uch chem organ01.html;
8. http://www.Xumuk.ru/organika/

9. http://window.edu.ru

10. Caiit MunHCTEpCTBa CeNbCKOTO X03siicTBa Poccuiickoit Denepanuu DIEKTPOHHBIN pecypc.

Pexxum moctyma: http://mex.ru

7.3.6. llmppoBble HHCTPYMEHTHI, IPUMEHsIEMble

B 06p330BaTeJII)HOM nmpouaecce
LMS-mnardpopma Moodle
BupryanpHas nocka Mupo: miro.com
Bupryanbnas nocka SBoard https://sboard.online
O6naunbie cepBuckl: Snnekc./Juck, O6mako Mail.ru
Cepsucol onpocos: Suaekc.@opmel, MyQuiz
Cepsucsl Bugeocssisu: Sunaekc. Teaemoct, Webinar.ru

NoakownE

http://www.trello.com

CepBHC COBMECTHOW pabOThl Haj mpoekTamu Uit HeOompmmx rTpynm  Trello

7.3.7. HudpoBble TEXHOJIOTUHU, IPUMeHsIEMble NPU U3YYeHUU TUCIANIIMHBI

Ne | IludpoBbie TEXHOIOTHH Buner yueGHOI paboThI, dopmupyemeie NJAK
BBITIOJIHSIEMBIE C IPUMEHEHUEM KOMITETCHIIH
1u(POBON TEXHOJIOTUN
1. | OGmaunsle TexHoornu | Jlekuuu VK-1 NO-2yk-1
CamocTtosTenbpHas pabora
2. | Boxpine nanueie Jlexun VK-1 NO-2yk-1
CamocTodTenbHas padora

8. MarepuaibHO-TeXHUYECKOE o0ecniedeHne TUCHUNIHHBI (MOIYJIs)

YuebOHast ayJuUTOpHS A IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA!
CHCTEMHBI KOMIUIEKT: IPOLECCOP, MOHUTOP— 1 WIT.;

ITpoekrop INFOCUS IN114x — 1 .

HaGopb! 1eMOHCTPaIMOHHOTO 000PYA0BaHUS U Y4€OHO-HAIJISIHBIX TOCOOHIA.

393760, Poccus,
TamboBcKas 001aCTh,

r. MUuypuHCK, yiI.
HuTepHanonansHas, 10M
Ne 101
2/25

YueOHast ayauTopus AT NMPOBEACHUS 3aHATHH CEMHHAPCKOTO THIA, TPYMIOBBIX U
MHAWBUAYAJIbHBIX KOHCyHBTaHHﬁ, TEKYIIETO0 KOHTPOJIA U HpOMe)KyTO‘IHOfI aTTCCTAalluM:
PH-metp — 1 mt.;Tepmoctat ¢ oxnaaurenem JIH-4 — 1 mt.; POTOAIEKTPOKOTIOPUMETP
— 1 mr.; Hentpudyra nadbopatopras — 1 mr.; llkad BeITSDKHON — 1 mIT.

393760, Poccus,
TamboBcKas 001aCTh,

r. MUuypuHCK, yiI.
HutepHanoHaabHas, 10M
Ne 101
2/13

VYueOHas ayAnTOpusl Ul NPOBEICHUS 3aHATHH CEMHHApPCKOTO THIA, TPYNIIOBBIX H
VHJIMBHYaJIbHBIX KOHCYJIbTAlM{, TEKYIIEr0 KOHTPOJISI U IPOMEXYTOYHOH aTTeCTALUH
(;rabopaTopust XUMHN):

Becwt anammtuueckume «Kepn» - 1 mr.; Becet BJIT-3100IT — 1 mrT.; Becsl
naboparopusle kBagpatHeie BKJI-500 — 1 mr.; Becbl anekrpuueckue — 1 1mT.;
Komnerotep 286 — 1 mr.; Kommeiotep 486 — 1 mr.; Kommetorep 436 — 1 mT.;
Konsexrop temnoBoit — 1 mr.; Monutop CTx.84 — 1 mt.; Becsl ananutnyeckue BJID-
200 — 3 mr.;

Becrer BJIK-500 — 1 mT.; Braromep amst 3eneHoi maccel — 1 mrt.; JIBOWHOW BBITSDKHOM
mka¢p — 1 mr.; [epusarorpa¢p HAI1-102 — 1 mwr.; KommnbelotepusupoBanHas
nHppakpacHas aHanurndeckas cucrema PSCO/ISIIBM-PC4250 — 1 mwt.; Mukpockorn
ouonornueckuii — 1 wrt.; PH-merp — 7 mr.; Tepmocrar yHuBepcanpHblii — 1 mr.;
DOTOINEKTPOKOJIOPUMETP — 3 HIT.

393760, Poccus,
Tam0oBcKast 001aCTh,

r. Mu4ypuHcK, yi.
WHTepHaMOHAIBHAS, TOM
Ne 101
2/14

VYuebnas ayauTopus Jid OpOBCACHUA 3aHATUI JICKIITUOHHOI'O THIIA, T'PYNIIOBBIX U
MHAWBUAYAJIbHBIX KOHcyHLTaHHﬁ, TCKYIIECTO0 KOHTPOJIA 1 HpOMe)KyTO‘IHOﬁ aTTCCTAalluM:

393760, Poccus,
Tam0oBcKkast 00J1aCTh,
r. MuuypuHCK, yi1.



http://ebs.rgazu.ru/
http://www.chemistry.narod.ru/himiya/uch_chem_organ01.html
http://www.хumuk.ru/organika/
http://window.edu.ru/
http://mcx.ru/
http://www.trello.com/

Hoytoykx Samsung R 528 — 1 wr.; [Ipoextop BenQ MP 575 — 1 mrt.; HurepHanuonanbHas, 10M

Jocka knacchas Brauberg — 1 mr.; [Ipoekuronnsii okpan Lumien 1 mr. Ne 101
Habops!l 1eMOHCTpaIMOHHOTO 000PYIOBaHHS U YIeOHO-HATIIATHBIX TOCOOHUT. 2/18
[Tomemenne aJsi CAaMOCTOATENBHOM PaOOTHI: 393760, Poccus,
Tpoekrop Acer XD 1760D — 1 wt.; ®akc-monem U-1496E — 1 wir.; TamboBckast 061acTs,
Cucrtemustii komrtekt (IIponeccop Intel Original 1155 LGA Celeron G1610) — 2 mit.; r. MuypuHcK, yi.

WHTepHanoHanpHas, 10M
Ne 101
3/219

Vriomep ¢ HOHmMycoM moxens 1005 (127) — 1 mr.; Ikad maGopartopHsiil — 5 mr.;
[puaTep Canon LBR 1120 — 2mr.; Ileur mukpoBomHOBas - | mr.; Pasmarumk
XoJ0aHoi U ropsyei Boasl WBF — 1 mit.

KoMmbrorepHas TeXHHMKa MOJKIIOYEHa K ceTH «VHTepHeT» n obecreueHa JT0CTYNoM K
OUOC yHuBepcurera.

PaGouass nmporpamma AMCUMIUIMHBI «XUMHUSA (HeOpraHudeckas, OpraHHYecKas,
Ouosnoruyeckas)» coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusimMu ®I'OC BO — cnenumanurer no
cneunanbHocTH:  36.05.01 Berepunapus, yTBEpKIEHHOTO NpHUKa3oM MuHHCTEpPCTBA
oOpaszoBanus u Hayku Poccuiickoii @eneparuu Ne 974 ot 22 centsiopst 2017 .

ABTOpBI:  CT. TIpenoaBaTelns Kadeaps ouonornu u xumuu Tapacosa C.B.
CT. mpernoaaBareab kKadeapsl ouonoruu u xumuu llenkoBarkosa H.B.

Penenszent: CrenannoBa JILB., mnpodeccop xkadeapbl arpoxumMuu, TMOUYBOBEIACHHUS U
arpos’KoJIoruu, 1.0.H

[Tporpamma paccmoTpeHa Ha 3aceanuu Kadeapsl OMONIOTUH M XUMHH, TIpoToKon Ne 10
o1 05.06.2020 r.

[IporpamMmMa paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOJINYECKOM KOMHUCCHUHU COLMAJIbHO-
neaarorndeckoro nHctutyra Muaypunckoro I'AY nporokon Ne 10 ot 08.06.2020 r.

[IporpamMmMa yTBepkAeHa pelieHneM Y4eOHO-METOAMYECKOro COBETa YHUBEPCHUTETA
npotokoa Ne 10 ot 25.06.2020 r.

ITporpamma nepepaboTraHa 1 AONOJIHEHA B cOOTBETCTBUHM ¢ TpeboBanusmMu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl OMOIOTUN ¥ XUMHH, IPOTOKOI Ne 8 oT
15.03.2021 r.

[IporpaMmMa  paccMoTpeHa  Ha  3acelaHMM  y4eOHO-METOJMYECKON  KOMHUCCHH
[TnogooBomHoro uHcruryra uM. M.B. Muuypuna Mwuuypusnckoro I'AY mnportokon Ne 9 or
19.04.2021 r.

IIporpamma yTBepkJeHa pelIeHHEM YueOHO-METOINYECKOI0 COBeTa YHHBEpPCHTETa
npotokoia Ne 8 ot 22.04.2021 1.

[Iporpamma nepepaboTaHa u A0MOTHEHA B COOTBeTCTBHH ¢ Tpeboanusimu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapsl OMOJIOrMH U XUMUH, TPOTOKOT Ne § oT
4.04.2022 .

IIporpamma paccMoTpeHa Ha 3acefdaHuu yuyeOHO-MeToauueckoil komuccuu CouuanbHo-
neAarorndeckoro HHCTuTyra mnpotokoi Ne 8 ot 1lanpens 2022 r.

[Iporpamma yTBep)KJeHa pelIeHHEM YueOHO-METOJINYECKOI0 COBETa YHHBEpPCUTETa
nipotokoi Ne 8 ot 22.04.2022 r.

[Iporpamma nepepaboTaHa u A0MOTHEHA B cOOTBeTCTBHH ¢ TpeboBanusimu OI'OC BO.

[IporpamMma paccMoTpeHa Ha 3aceiaHuu Kadeapsl OMOIOTUN 1 XUMUH POTOKoI Ne 11 ot
«05» urons 2023 r.

[IporpamMma paccMoTpeHa Ha 3ace€IaHUH Y4eOHO-METOAnYecKoi komuccuu ColruanbHO-
nenarornyeckoro nHCTUTYTa Muaypunckoro I'AY npotokosn Ne 10 ot «13» utons 2023 r.




[IporpamMma yTBepXKAeHA pelieHHneM Y4eOHO-METOINYEeCKOr0 COBETa YHUBEPCHUTETa
npoTokoa Ne 10 oT «22» utonst 2023 1.

[Iporpamma nepepaboTaHa U JA0MOIHEHA B COOTBEeTCTBHH ¢ TpeboBanusmu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceaHuH Kadeapsl OMOIOTHH M XUMUHU TTPoToKos Ne 9 ot
«06» mas 2024 r.

[Tporpamma paccMOTpeHa Ha 3acedaHnu yuyeOHO-MeToau4ecKoi komuccuu CouuanbHo-
nearorudeckoro nHetutyra Muaypuackoro I'AY nportokon Ne 9 ot «13» mast 2024 .

[Iporpamma yTBep)KJeHa pelICHHEM YUYeOHO-METOJINYECKOT0 COBETa YHHBEpPCHTETA
npotokod Ne 10 ot «23» mas 2024 r.

OpuruHan JOKyMEeHTa XpaHUTCS Ha Kadeape 300TEXHUH U BETEPHHAPHH.



	Методические указания по выполнению самостоятельной работы по дисциплине «Биохимия». Михайлов В.В., Симбирских Е.С. 2010. 69 с.
	1. Предмет и задачи биохимии Биологические  структуры  живых  систем.История развития и формирования биохимии как науки. Направление и методы исследования. Уровни  организации биогенных структур.  Элементарный состав организма, роль атома углерода в  ...
	2. Белки, их биологические свойства. Структурная организация и классификация белков. Общая характеристика белков. Функции  белков, содержание  белков  в органах  и  тканях. Аминокислотный  состав  белков. Классификация  аминокислот, общие  свойства  а...
	Физико-химические  свойства  белков, форма  белковых  молекул, изоэлектрическая  и  изоионная  точки  белков. Структурная  организация  белков:  первичная, вторичная, третичная  и  четвертичная   структура  белков. Классификация  белков.
	3. Нуклеиновые кислоты.  Нуклеопротеины, нуклеопротеиды  и  их  распространение.
	Нуклеиновые кислоты,  как простетические группы нуклеопротеинов и как самостоятельные соединения. Открытие нуклеиновых кислот, их биологическая роль. Нуклеиновые кислоты как биополимеры нукдеозидмонофосфатов. Компоненты мононукдеотидов. Нукдеозиды. Зн...
	4.  Общие представления о витаминах. Жирорастворимые витамины.
	История развития учений о витаминах. Витамины как необходимый фактор питания для животных организмов. Авитаминозы, гипо - и гипервитаминозы. Суточная потребность в витаминах. Обоснование необходимости в витаминах как составной части сложных ферментов....
	Специфические заболевания при отсутствии того или иного витамина. Провитамины. Проблемы снабжения организма витаминами. Способы получения витаминов.
	Классификация  витаминов. Жирорастворимые витамины. Витамин А (ретинол), источники, участие в зрительной рецепции. Витамин Д (кальциферол), структура и роль в кальциево-фосфатном обмене. Витамин Е (токоферол) – основной природный мембранный антиоксида...
	2. Неорганическая химия в 2 ч. Часть 1. Теоретические основы 5-изд., пер. и доп. учебник для академического бакалавриата. /Князев Д.А., Смарыгин С.Н.- [Электронный ресурс].- М.: Юрайт, 2017.-253с.
	4. Неорганическая химия в 2ч. Часть2. Химия элементов 5-изд., пер. и доп. учебник для академического бакалавриата. /Князев Д.А., Смарыгин С.Н.- [Электронный ресурс].- М.: Юрайт, 2017.-359с.
	6. Аналитическая химия и физико-химические методы анализа: учебник. В 2т.Т.1/ Под ред.А.А. Ищенко. – 3-е изд.; стер.- М.: Академия, 2014.- 352с.- ( Высшее образование бакалавриат).
	7. Аналитическая химия и физико-химические методы анализа: учебник. В 2т.Т.2/ Под ред.
	8. А.А. Ищенко. – 3-е изд.; стер.- М.: Академия, 2014.- 416с.- ( Высшее образование бакалавриат).
	9. Гранберг И.И. Органическая химия: учебник
	10. для академического бакалавриата/ И.И. Гранберг; Н.Л. Нам. [Электронный ресурс]  – 8-изд.- М.: Юрайт, 2017. – 60с.- (Бакалавр – академический курс).
	13. Саргаев П.М. Неорганическая химия: учебное пособие / Саргаев П.М. - [Электронный ресурс].- М.:издательство «Лань» 2013.- 384с.
	15. Аналитическая химия в 2-х книгах. Книга 1. Химические методы анализа. 2-е изд., испр. и доп. Учебник и практикум для прикладного бакалавриата/ Александрова Э.А., Гайдукова Н.Г. [Электронный ресурс].- М.: Юрайт, 2017.-551с.
	17. Аналитическая химия в 2-х книгах. Книга 2. Физико-химические методы анализа 2-е изд., испр. и доп. Учебник и практикум для прикладного бакалавриата
	18. Александрова Э.А., Гайдукова Н.Г. [Электронный ресурс].- М.: Юрайт, 2017.-355с.
	20. Органическая химия в 2ч. : учебник для академического бакалавриата/ Березин Б.Д., Березин Д.Б. [Электронный ресурс].- М.: Юрайт, 2016.-313с.
	23. Физическая и коллоидная химия: учебник и практикум для прикладного бакалавриата / Кудряшева Н.С., Бондарева Л.Г..; - 2изд.;перераб. и доп.-М.: [Электронный ресурс].- М.: Юрайт, 2017.-379с.
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