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1. IEJIX OCBOEHUS TUCITAIIINHBI

Ilenpl0 OCBOCHHUS MUCIMIUIMHEI XMMHYECKHE OCHOBEI XKHU3HHU SBISETCS dbopmupoBanue y
CTy[CHTOB TPAaBMJILHOTO IPEACTABICHHS OO0 OCHOBHBIX XHMHYECKHX KOMIIOHEHTAX KIIETKH,
MOJIEKYJIAPHBIX ~OCHOBaX OHWOKaTanm3a, MeTaboNM3Ma, COBPEMEHHOM COCTOSIHHH BOIIPOCOB
B3aUMOCBS3H CTPYKTYpPbl M CBOWCTB BaXHEHINMX THUIIOB OHOMOJIEKY] C HX OHOJOTHYECKOM
GbyHKIHEH.

3amauu: Hu3yYeHHE OCOOEHHOCTEH XHUMHYECKOIO CTPOCHHs OHOJOTHYECKHX OOBEKTOB,
(GU3UKO-XMMHYECKHUX CBONCTB M OHOJOIHYECKHX GYHKIMM BaKHEHINNX KJIACCOB IKM3HEHHO
HEOOXOUMBIX COENMHEHHI: aMHHOKHCIIOT, GEIKOB, HYKICHHOBEIX KHCJIOT, YIJIEBOJIOB, JIMIIHJIOB;
IyTeHd WX XAMHUYECKOTO NPEBPAINCHUS B JKMBBIX OPTaHH3MAX W 3HAYEHHS STHX NIpEBpAIICHAN IS
HNOHMMAaHHS (QU3UKO-XUMHYECKHX OCHOB JKH3HH, MOJIEKYJIIPHBIX ME€XaHHU3MOB HACJIEACTBEHHOCTH H
M3MCHYHUBOCTH, DETY/IANMH M aJanTanui OHOXMMHYECKHX IIPEBPANIEHHNH B OpraHH3ME npu
H3MEHEHUH YCIIOBHM OKpYXaroIeH cpenpl; (yHKIMOHAILHBIX OCOOEHHOCTEH OTHENBHBIX CHCTEM,
OpraHoOB ¥ TKaHEH Ha OMOXMMHYECKOM YPOBHE; IIPUKIATHBIX ACIIEKTOB OGHOXHAMHUYECKOL HayKd

2. MECTO JUCIIMIIIMHBI B CTPYKTYPE OIIOII

Jucnunmaa XUMAYECKHE OCHOBEI KHU3HH OTHOCHTCS K 005S3aTeIbHOM JaCTH.

3. INTAHUPYEMBIE PE3VJIbTATHI OBYUEHMS 11O JUCIIUILJINHE
Ilnanupyemele  pesynsTarsl OOydYeHHs IO NUCHMILUIAHE, COOTHECEHHBIE C ILIAHHDYEMBIME
pesynbTaTamu ocBoeHust OITOII (koMIIeTeRIMAME H HHARKATOPaMH AOCTHKEHHUS KOMITETEHIIHIT)

DopMupyeMbIe [Inanupyemble pesynpTatsl OOydeHHs 0O JUCLUIUIAHE, B HaumeHnoBanue
KOMIIETEHIIHM COOTBETCTBHM C HHUKATOPOM IOCTHXEHHS KOMIETEHIIUN OLICHOYHOTO
(xox, coneprxanme HuaukaTop nocTuxeHus PesynbpTathl 06yueHus mo cpencrsa
KOMHCTGHHI/IH) KOMIICTCHLIUU JUCIUIUIUHE
(xox, conepkaHie HHIMKATOPA)
IIK 6 Cnocoben | [TK-6.1.  3maeT  oCHOBb| 3HaeT OCHOBBI  (PH3HKO- TECTHI,
IIPOU3BOJIUTH (bH3MKO-XUMHUYECKUX METOAOH XMMHYECKUX METOMOB | 33yeT
nabopatopHsie HCCIICIOBaHUs OOBEKTOH HCCIIENOBaHHMS  OOBEKTOB
HCCJICI0BAHMS, OKpY>KaroLleH cpesl OKpYKaroluein cpensbl;
aHau3bl OTOOPaHHBIX | [TK-6.2. Vwmeer IIPOU3BOJIUTH METO/IBI IIPOBECHHUS
npod u 06pasuos s 71ab0paTOpHbIE HCCIEAOBAHMUS, 3KOJIOrHYECKOrO
QICHKH 3aMepel, aHaM3b] MOHUTOPHHTA.
KOJIOrHaeckoro 0TOOpaHHBIX IPUPOIHBIY YMeeT IIPOBOJUTH
COCTOSIHUS OOBEKTOB .
06pasLoB; PacCUMTLIBATH 1a00paTOpHBIE
NpeNebHO JIOITyCTUMBbIE HCCIIE0BAHUS
KOHLIEHTPAaLU{ (ITOK) Bnageer METOJIaMH
BpEIHBIX BEILECTH MPOBEICHHUSL
TEXHOT€HHOT'0 XapakTepaj 3KOJIOTHYEeCKOro
paboTaTb Ha aHAIMTHYECKOM MOHMTOPHHTa
JabopaTopHOM
000pyIOBaHHH.
IIK-6.3. Bnageer Meromamy
NPOBEJEHUS 3KOJIOTHYECKOrd
MOHUTOPHHTA.
IIK-1 Hcnone3oBath | [TIK -1.1 3Haer NOKajibHBIE 3HAET: nokaneHele | TecTrl, 3aueT
NI€]arOru4eCcKu HOpMAaTHBHbBIE aKTb] HOPMaTHBHBIE aKTBI
060CHOBaHHbIE OpraHu3allH, OpraHu3aluH,
$opMBI, MeTOmbl M OCYILECTBIIAOLIEH OCYILLECTBISAIOMIEH
TMPHEMBL OPTraHU3alUH | oGpa3oBaTeNbHYIO 00pa3oBaTeIbHYIO
ACATEIIEHOCTH JEATENEHOCTD, JEATEIBHOCTD
obyuarouuxes, pernaMeHTHpYIOIKe BOMPOCh] YMeeT: paspabathiBaTh
HPHMCEOITE MPOrpaMMHO-METOMYECKOTO | PEeKOMEH AN 10




COBpEMEHHEbIE
TEXHUYECKHE

cpeacTBa oOyyeHHs U
obpa3oBareNbHbIe
TEXHOJIOTHH

obecrieueHus
obpa3oBaTeIbHOr0 mpolecca;
METOJOJIOTHYECKHE H
TEOPETHUCCKHE OCHOBE]
COBPEMEHHOI'O
JIOTIOJIHUTEIHFHOTO
o0Opa3oBaHus;

IIK-1.2. VYwMmeer]

pa3pabaTeiBaTh Ha OCHOBE
PE3yILETaTOB MOHHUTOPHUHIY
KadecTBa peanuzanuy
JIOTIOJTHUTENTEHBIX
061eo0pazoBaTenbHEIX
IPOrpaMM  PEKOMEHIAIUH
II0  COBEPIICHCTBOBAHMIO
00pa30BaTENLHOTO
Ipolecca;

IIK-1.3. Brnageer HaBrIKamMy
IIOCTPOCHUS
KOMIIETEHTHOCTHO-
OPHUEHTPOBAHHOI'O
00pa3oBaTeIbHOTO
mporecca

COBEPIICHCTBOBAHHIO
00pa30BaTEeNLHOTO
Iporecca;

Bnaneer: HaBBIKaMU
IIOCTPOEHUS
KOMIIETCHTHOCTHO-
OPHEHTPOBAHHOTO
00pa3oBaTeILHOTO
nporecca

4. ObbEM M CTPYKTYPA JUCITUILINHBI

TpynoeMkoCTh MUCHHUILTHHEI COCTABNISET 4 3a4eTHBIX equamI, 144 gaca.

TemMaTH4ecKHUi IIaH
dhopma o0yueHus: — ounas
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1 Pasgen Nel. UYto Takoe xu3Hb ¢ | 5 1-4 | 4 4 4
TOYKHU 3pCHUA XUMHUHU
2 Pazpnen Ne2 AMHHOKHCIIOTHI 5 5-6 |8 8 4

1 Pacnipenenenue o61mero 4ucia 9acoB, yKasaHHBIX Ha NPaKTHYeCKHe 3aHiTHs B VI, ¢ yuetoM yacoB Ha KIT/KP
? JlaHHBIA IyHKT BKIIOYAeTCs B pabouyio IporpamMMmy TOJIBKO NPH (OPMHPOBaHHU TNPO(PECCHOHATHHBIX

KOMIIETEHIIUMN.




3 Paznen Ne3 Benku 5 7-8 |8 8 3 6 PeiiTunr-
KOHTpOIb 1
4 Pasznen Ne4 ®epmeHTHI 5 9- 8 8 3 4
10
5 Paznen Ne5 VrneBomst 5 11- |6 6 3 4 PetiTunr-
12 KOHTPOJIb 2
6 Paznen Ne6 Jlununs! 1 6noMeMbpaHsl | 5 13- | 6 6 2 4
14
7 Paznen Ne7 Butamunsl, | 5 15- | 6 6 2 6 PeiiTunr-
MHKDO3JIEMEHTHI U TOPMOHBI. 16 KOHTPOJIb 3
HyKJenHOBBIE KHCIOTEI
8 Pazmen  Ne8  Merabonusm u | 5 17- | 8 8 2 4
OuosHepreTuka 18
Bcero 3a 6 cemecTp: 54 54 15 36 3auer
Hannuue B qucumae KIT/KP
Hroro no aucuuruimze 54 54 36

TemaTuyeckuii mian

Coaep:xaHne JIEKIIMOHHDBIX 3aHATHH 0 TUCHHILINHE
Paszen 1. Yto Takoe )XU3HB C TOUKH 3PEHMS XHMHUH
Tema 1 Beenenue
Conep:xanne TeMbl. BBenenre B AUCIMILIMHY — [IEIH U 3a1a4H.
Tema 2 XuMHuS B )KH3HHU 4EJIOBEKA
Conmepxanne Tembl. ConepxaHue H pacIpelelicHHE BOIBI B OpraHu3Me U B KIIETKE.

CocrosHus Boael. Poib BoO®I B IIPpOLECCEe XKHU3HCIACITCIbHOCTH. OOMen BOIOBI B OpraHH3ME.
KagecTBO muThEBOIT BOJEI.

Tema 3 Xumuueckue cpeacTsa rurHeHEsl

Comepxanne Tembl. IloHATHE O KHCIOPOACONEPXKAINMX OPraHHYECKUX BEIIECTBAX.
KapGonoseie kucioTel. Kucnors! sxupHoro psipa. ComepaHne KUPHBIX KHCIOT B OHONOTHYECKHX
obbeKkTax. buomormdeckas poib JKHPHBIX KHCIOT. | MrHeHMYecKHMe CpencTBa. CHHTETHYECKHE
moromue cpeacrea (CMC) m moBepxHOCTHO-akTUBHEIE BemmectBa (ITAB). XuMHuecKHe OCHOBBI
CTHPKH. Y[JIeHHe IIATEH: Paclo3HaBaHHE ITCH W WX BhBeleHHe. CpelcTBa GBITOBOM XUMWH,
[IPYMEHSIEMBIE JUIS BHIBEICHUS IISATEH.

Tema 4 Xumus u numa. OGIEe BOIPOCH!

Conepxanve Tembl. XUMUYECKHH cOCTaB mAM. [IpoGeMbl MUTAHKS B COBPEMEHHOM MHpE.
IlepcrieKTHBBI CO3IaHMSI HCKYCCTBEHHOM AN
Tema 5 Xumus u noBceHEBHAS )KU3HB YETIOBEKA.

Conepxanue TeMbl. Ponb XMMUM B JXH3HH 0OLIECTBA. XUMHS B IIPOM3BOACTBE KOCMETHKH H
JIEKapCTBEHHBIX cpencTB. OXpaHa OKpYKaroIeH Cpebl.

Paznen 2 AMHHOKHCIIOTEI

Tema 1 AMHHOKHCIIOTEI

Conepxanue TeMbl. CTpOeHHE W HOMEHKIATYpa NPUPOAHBIX AMHHOKHCIOT. AMGOTEPHBIH
XapakTep, OCHOBHBIC XHMHMYECKHE CBONCTBA. 3JaMEHHMBIE M HE3AMEHHUMBIE aMHHOKHCIIOTEL
[lenTunHas cBS3E.

Paznen 3 benku

Tema 1 Ctpoenue 6enkoB

Conepxanne TeMbl. CTpoeHHe M HOMEHKIAaTypa OenkoB. (DH3UKO-XMMHYECKHE CBOHCTBA
Oeinka. YpOBHY OpraHM3aluu CTPYKTYpHI Genka. THIIBI BTODAYHON CTPYKTYpHI 6elka, BOZOPOJHAS
CBA3b B INOJNHUIICNTHAHOW nemu. Tperwdnas crpykrypa Oenka, koHdopmamus. OCHOBHBIE THITBI
B3aMMONCHCTBHE MexIy (parMeHTaMm  O€IKOBOH MONEKYIEI, OMNpeleNsiomue ee (opMmy.
YeTrBepTHYHAs CTPYyKTypa OeKa.

Tema 2. @ynkuun 6eNKOB
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Conmepxanwe TeMbl. 3HadeHue GenkoBoro o6MeHa. IIumeBas HeHHOCTH OeiKOB. CHHTES
Oenka B opranusme. M3pnedenne Genka U3 Msca, MOJIOKA U H3YICHHE €T0 CBOHCTB.

Paznen 4 ®epmentsr

Tema 1. OOmue mousTHS

Comepxanne Templ. OOmee moHsTHE O (epMeHTaX. MeTOIBI BBUICNEHHS W OUMCTKH
epmentos. Crpoenue u cBoiicTBa. [loHsTHE 0 KTacce epMEeHTOB (runpomnassl, Tpaadepaskl, THa3sbl,
u30Mepassl M T.A.). Mexanusm nefictBus depmento. KuneTuka (epMeHTATHBHBIX peaKuuii.
Jlokanuzanus GepMEeHTOB B KIIETKE.

Tema 2. Buonoruueckas pons 6enkoB

Conepxanue Tembl. Bromormueckas pons (epmeHTOB. M3yueHHe CBOMCTB (bepMeHTOB.
HeticTBre aMuIa3bl CIFOHBI Ha Kpaxmail. OmpeeneHne ONTHMAIBHOM TemnepaTypsl 4 pH cpensr s
(GYHKIIMOHHPOBaHHS AMUJIA3EL

Pasnen 5. Yrinesomer

Tema 1. O6mue nousTHS

Conepxanne Tembl. O6mee moHsTHE 06 OGMEHE BEIIECTB H SHEPIHH B OprasHusMe.
XuMudeckuil  cocTaB OpraHu3MoB. OOWIas XapakTepHCTHKA u KIaCCHOUKAIWS  YTIIEBOJOB.
Monocaxapunsr: rmokosa, ranakrosa, (Gpykroza u ap. Jlucaxapuisl: caxapo3a (HaxOXICHHE B
IPHPOLC M XUMUYECKHE CBOMCTBA), ManbTO3a, JaKTo3a. IloNydeHHe CBEKIOBMYHOTO caxapa.
Cnoxusie yrnesonsl. Kpaxman u nemmonosa. CTpoeHre KpaxMana. XUMHAYeCKHe CBONCTBRA. Obmas
cxeMa pacnaja. OOHapyxeHHe W THIPONH3 KpaxMmaia. CHHTE3 MOHOCAXapHIOB, M CaxapHJIOB,
TIONIHCaXapHUI0B. JHEPreTUYECKHUI Oananc mporecca. [Tumesas IEHHOCT YIIICBOIOB.

Paznen 6. Jlunuaet 1 6GuoMeMOpaHEL

Tema 1. IlonsaTus o mununax u GmomMeM6paHax

Conepxanue Tembl. OcHOBHble THmbl jmmuaoB. (Kupsl, Bockw, dochormumepu s,
curromMIUaEL, xonectepus). CTpyKTypa, HOMEHKIATypa, KiIaccrupukanus. OCHOBHBIE KHCJIOTEHI,
BXOJSIIME B COCTaB JTUMUIOB. I'mapomnus xwupos. Bocku. Tepnenst. Crepounst. IIpocTariasuHeL
Buonoruueckas poms. Pochommmuner.  CrpykTypa, HOMCHKJaTypa, Kinaccubukanus. Doc-
Gormanepunsl. CouHronumunsl. AMpHUIATHIECKHE CBOMCTBA. MHUIELTE U OHCIOH. Crpoenue u
dysxnun 6nomem6pan. XKunkocTHO-Mo3anuHas Mozens. [lepudepuyeckue u HHTETpaJIbHBIC OEIIKH.

Paznen No7 ButaMuHEBIL, MHKPO3JIEMEHTE ¥ TOPMOHEL HyKIIEHHOBEIE KHCIIOTEI

Tema 1. Butamunsl

Conepxanve Tembl. Buramunsl. Homenknarypa u KmaccHpukamus. XupopactBopumeie u
BOZIOPaCTBOPUMBIE BUTaMUHBL Buramuusr Bl, B2, B6 u B12 - cocraBmsomue KohepMeHTOB 1
IPOCTETHYECKHUX TIpynn. Baxuedmmwe xupopacTBopuMEle BHTamMuHEL A, JI3, E, K. Ux
Ouonoruyeckas pojib. ABUTaMHUHO3bI ¥ UX JICUCHHE.
MukposneMenTsl. Bronorudeckas (yHKuus (IpoCTETHYECKHe IPYIIEL Ko(akTopel (epMEeHTOB,
KOMIIOHCHTbI BUTAMUHOB). POllb HOHOB Jxeie3a, Meu, Maprasia, IUHKA U KobanbTa. Brojornueckas
POJIb K TOKCHKOJIOTHS CeJIeHa U Gopa.

Tema 2. HyknenHOBEBIE KHCIOTEI

Conepxanue Tembl. CTpoeHHME HYKICOTHOOB. I[lypMHBI M IMPUMUIWHEL TayTomepust
a30THCTBIX OCHOBAHMH HYKJICHHOBBIX KHCIOT. Pu6o3a m nesoxcupuGosa. Ileppudnas u BTOpHYHAs
CTPYKTYypa HYKJICHHOBBIX KHCIOT. TpeTuyHas u uerBepThuHas crpykrypa JIHK. ITomstie o
TPAHCJIANMK M TPAHCKPUNIKHA. OCHOBHEIE IPYNIBI MyTareHoB. (DYHKIHH HYKIEHHOBBIX KHCIIOT.
I'eneTnyeckuii kof, ero cBoicTaa. [IoHATHE O peMIHKALIH.

Paznen Ne8 MetaGomusm u GrosHepreTrka



TeMma 1. Metabonuszm

Copnepxanue TeMbl. MeTabonmu3M - COBOKYITHOCTh IIPOIECCOB KaTaboim3Ma W aHaboIm3Ma.
Wcrounnku yriepoza, a30Ta, KHCIOpoaa AJis XKUBbIX opraHu3MoB. [ukn Kpebca.

Tema 2. buosHepreTuka
Conepxanue TeMmel. OmnpenencHue OHO’HEpreTHKH. TepMOAWHAMHKA OHOXUMHMUYECKMX pEaKIIHid.
TepmonuHamuueckue GYHKIUN COCTOSIHUS (CBOOOIHAS SHEPTHs). 3aKOHBI OHOIHEPrETHKH

Coaep:xanue J1a00paTOPHBIX 3aHATHI 0 JUCHUILINHE
Paznen 1. Uto Takoe >XU3HB C TOUKH 3PEHUS XUMUH
Tema 1 Beenenue

Conepxanue npakTudeckux 3ausaTuil. Cemunap mo teme «Ku3Hb U XUMHUD»
Tema 2 XvMHS B )KU3HHU YEJIOBEKA

Conepxanue npaktudeckux 3aHsaTuil. CemuHap mo teme. KagecTBo MUTHEBOM BOJIEL
Tema 3 Xumudeckue cpeacTBa TUTHEHBI

Conepxanue mnpaktudeckux 3aHsaTud. CrocoObl m3roToBieHMss MbUTa. CBOMCTBAa MELIA.
IIpuroToBneHne MpUIAa U3 CBEYKHM M CTHpalbHOHM compl. CuHTE3 MbUIa U3 XupoB. OmnpenencHre
kadecTBa MbLIa. [Touemy MbL10 MoeT? CunTeTnueckue Moromue cpeactsa (CMC) u moBEpXHOCTHO-
axtuBHbIe BemecTBa (ITAB). XuMudeckue OCHOBBI CTUPKH. Y TAJICHUE MSTEH: PaCllO3HABaHKE MATEH

U ux BeiBenieHue. CpencTBa OBITOBOM XUMUM, IPUMEHSEMBIE ISl BBIBEICHHUS IIATEH.
Tema 4 XuMus U nuIna.

ConepxaHue IpaKTUUECKUX 3aHATHH. XUMHYecKHd cocTaB mumm. CeMuHap IO TeMe
«I[TpobneMb! muTaHUs B COBPEMEHHOM Mupe. [lepcrnekTHBEI CO31aHus MCKYCCTBEHHOM ITHIIH
Pasnen 2 AMUHOKHUCIIOTEI

Tema 1 AMHHOKHCIIOTEI

Conepxanue npakTUYecKuX 3aHaTrid. CeMHHap Mo TeEMeE.
Paznen 3 benku

Tema 1 Ctpoenue 6enkoB

ConepxaHue TNpPaKTUYECKUX 3aHATHU. beNKoBbIe BemIeCTBA — IIOAYYEHHE MCXOMHBIX
MaTepHaJIOB.

Tema 2. Oynkuun 6e1KOB

Coneprxanue mpakTHUeCKuX 3aHATHIA. OTHOIEHNE 6EJIKOB K KHUCIIOTaM H IIeI09aM

Paznen 4 ®epmenTHI

Tema 1. O6mue noHATHS

Coneprxanue mpakTHUECKUX 3aHATHIA. CeMHHAp MO TEME.

Tema 2. buonoruyeckas posis O6€IKOB

Copnepxanue NMpakTHYECKUX 3aHATUl. buonornueckas pons pepmeHToB. V3yueHue CBOUCTB
dbepmenToB. JlelicTBre aMuIa3bl CIIOHBI Ha Kpaxmai. OnpeneneHne ONTHMAIbHON TeMIepaTypsl U
pH cpens! 11t QyHKITMOHHPOBAHUS aMHJIA3EL.

Paszgen 5. YrieBoasl

Tema 1. O0mue moHATHS

CopmepxaHue TpakTU4YeCKUX 3aHATUH. XuMudeckudl cocraB opranmm3moB. OOmas
XapaKTepUCTUKa ¥ Kiaccudukanus yriaeBomoB. CTpoeHHe Kpaxmaiga. XWUMHUYECKHE CBOMCTBA.
Oneprerudeckuii 6amanc mporecca. [luiesas IEHHOCTH YTJIEBOAOB.

Paznen 6. Jlunuas! u 6nomemMOpaHbI

Tema 1. ITonsTus o mununax u buomemOpanax

Conepxanue npakTudeckux 3aHsaTuil. CeMuHap 1o Teme

Pazpen Ne7 ButaMuHBI, MUKPO3JIEMEHTHI M TOPMOHBL. HyKJI€MHOBBIE KHUCIIOTHI
Tema 1. Butamuns
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ConepxaHre MPaKTUYECKUX 3aHATHNA. BUTaMuHBL. ABUTaMIHO3EL U UX JICUCHHE.
MukpoaneMeHTsL. bronorndeckas ¢GyHKOus (IPOCTETHYECKHE TIPYIIBI, KOPakTophl (GepMeHTOB,
KOMIIOHEHTHI BUTAMUHOB).

Tewma 2. Hyk/ieMHOBBIE KHUCIOTHI

Conepxanue MPaKTUYECKUX 3aHATHIA. OYHKIIUH HYKIIEHHOBBIX KHCIIOT.

Paznen Ne8 Mertabonusm u 6mosHepreTrka

Tema 1. Merabonuzm

Conepxanue mpakTH4ecKux 3aHATHH. VICTOUHUKHU yriepona, a30Ta, KUCIOpOIa IS JKHUBBIX
opranu3moB. [ukn Kpebca.

Tema 2. buosnepreTuka

Copep:xaHue MpakTUYECKUX 3aHATHH. CeMUHap Mo TeMe.

5. OHEHOYHBIE CPEACTBA JUISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTAITAU IO UTOI'AM OCBOEHMS TUCITAILINHBI
1 YYEBHO-METOJUYECKOE OBECIEYEHUE CAMOCTOSTEJIBHOM PABOTBI
CTYJAEHTOB

5.1. Texymuii KOHTPOJIb yCII€BaeMOCTH
Texymuil KOHTpOJNb YCIEBAa€MOCTH (PEeHTHHI-KOHTpPONb 1, peHTHHT-KOHTPOJb 2, peHTHHT-
KOHTpOIIb 3). IIpHBOAATCS KOHTPOJIBHEIE BOIIPOCHI U 3aJaHUs JJIsI IPOBEICHHS TEKYIETO KOHTPOJIS.
Pelitunr-konTpOoas Nel
XUMUYECKHE OCHOBHI )KU3HH — €M U 3aJ]a4i JUCIUTUIHMHBI
CopeprxkaHue U pacIpeieJICHHE BOABI B OpraHU3ME U B KIIETKE.
Coctosuus Boabl. Pois BoJBI B Iporiecce JKU3HEAEITENHHOCTH.
OOMeH BOZIBI B OpraHU3Me.
Mertons! onpenieneHus Ka4yecTBa MUThEBOH BOMEIL.
Pefitunr-koHTpOIH No2
XVMHAYECKHHA COCTaB MHIIH.
[Ipo6eMbl MUTaHUS B COBPEMEHHOM MUPE.
[lepcneKTUBEI CO3aHUSI HCKYCCTBEHHOW ITHIIA
Ponp xumuu B xu3HH 00IIECTBA.
XuMHs B IPOU3BOJCTBE KOCMETHKH U JIEKAPCTBEHHBIX CPEICTB.
OxpaHa oKpy>xaroleii cpensl.
Peiitunr-konTpons Ne3
Benxu u ctpoeHue
Ou3NKO-XMMHYECKHE CBOMCTBA OETTKOB
VYTIIeBoIbI U UX CTPOEHUE
CtpoeHue ¥ HOMEHKJIATypa IPUPOTHBIX aMHHOKHUCIIOT.
AMQOTEpHBII XapaKTep, OCHOBHEIE XHUMHUYECKHE CBOUCTBA.
3aMeHUMBIE ¥ HE3aMEHUMbIE aMUHOKUCTOTHL. [lenTrHas cBsA3b.
OOmue noHATHS O PepMEHTaX.
OCHOBHBIE THUIIBI JTUNHIOB
BuTtaMuHBEI — HOMEHKIIATypa U KI1acCUUKAIHSL

5.2. IlpomesxxkyTouHAasi ATTECTAIHSA 10 HTOraM OCBOCHHUS IHCIHUILIHHBI (324€T)

Bompocs! k 3ageTy

1. Kiaccudukanus aMuHOKUCIOT. He3aMeHUMbIe aMHHOKHUCITOTEHI.
2.  CtpoeHue, cBOMCTBa U QyHKIUHU OEIKOB.
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10.

12,
13.

14.
15.
16.
17.
18.
19.
20.
21.
22,
23,
24.
25.
26.
27,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37
38.
39.
40.
41.
42.
43.

44.
45.
46.
47.
48.
49.
50.
31

Knaccudukanus 6enxoBs.

OU3MKO-XUMUYECKHE CBOMCTBA OEJIKOB.

YpOBHH CTPYKTYPHOM OpraHu3anuu OEJIKOB.

Buosoruueckoe 3HaUeHIe IEPBAYHON TPYKTYPHI OETIKOB.

Buonorudeckas poyb ¢pepmenToB. OTnuuns GepMEHTOB OT HEOHOJIOTHYECKUX KaTallu3aTOPOB.
Xumrueckas npupoaa GEepMEeHTOB U HX CTPOCHHE.

Mexanu3m neiicTBus PEPMEHTOB.

Perynsius akTHBHOCTH (pepMEHTOB.

Krnaccudukarys BUTAMUHOB.

KodepMmenTHas posib BATAMHHOB.

Conpspxenue Oumonorudeckux peakuuil. [IoHATHE O TKaHEBOM [BIXaHWH U OHONOTHYECKOM
OKHCJIEHUH.

®ocdopunupoBanue AIIP. Makpos3prudeckue coeIuHEHHs.

Crpoenne mutoxoHApHiA. Opranu3anus U QyHKIMOHHPOBAHUE ABIXaTEIbHON IIETIH.
OTamnbl TKAaHEBOTO JBIXaHUs C OCBOOOXKICHUEM SHEPIHH, HCIONB3yeMoi i cuaTe3a ATO.
OxucnutensHoe hochoprIupoBaHHe KaK MEXaHU3M aKKyMYJISITUH B KIIETKE.
['umore3sl cuHTe3a ATO, X CYyIIHOCTS.

MuKkpocoMalTbHOE OKUCIIEHHE, €r0 OHOoJIorudecKas poib.

Cxema kaTa0oJii3Ma OCHOBHBIX MUTATENBHEBIX BEIIECTB.

[{uxn Kpebca — oOmmii MeTaboIHMuecKuit MyTh OpraHnu3Ma.

Buonoruueckas pois mukia Kpebca.

[lepeBapuBaHUE YIIEBOIOB B XKEIIYIOYHO-KUIIIEYHOM TPAKTE.

['muxomnm3, sHepreTryecKuit 3¢ hexT u Oronoruyeckoe 3HaUYCHHE.

I'moxorene3, OMOIOrNYECKOE 3HAYCHHE.

Mertabonu3M rmuKoreHa.

Knaccudukamus, cTpykTypa 4 61oiorudeckas poJib JIHIHAOB.

[TepeBaprBaHue JTUMHAOB B JKEIYIOYHO-KUIIIEYHOM TPaKTE.

OKHCJICHUH BBICIINX XUPHBIX KHCIIOT B OpraHU3Me.

CuHTE3 BBICIINX XHUPHBIX KUCJIOT.

[lepeBapuBaHue OEIKOB B KEIIYIOUYHO-KUAIIIEYHOM TPAKTE.

JlesaMUHUpOBaHNE aMUHOKHCIIOT, OHOJIOrHYecKas poib.

JlexapOOKCHIIMPOBAaHHE AMUHOKHCIIOT — HICTOYHUK OMOTEHHBIX aMUHOB.
O6e3BpexxuBaHE aMMUaKa B OpraHu3Me.

Knaccudukarus ropMoHOB.

3HaveHre TOPMOHOB B PETYJIAINH IPOLIECCOB MeTab0IM3Ma y YeIOBEKa.
B3auMocBs3p 0OMEHA YTIIEBOJIOB M AMUHOKUCIIOT.

B3anmMocBs3s 0OMeHa yriIeBOJOB U JIUIHIOB.

B3anmocBs3s 0OMeHa aMUHOKUCIIOT U JIMIIKAIOB.

W3meHeHHss 0OMEHHBIX ITPOIECCOB IIPH FOJIOTAHUH.

HapyIIeHHs: OOMEHHBIX IPOIECCOB IIPU CaxapHOM auabdere.

W3menenuss 0OMEHHBIX MPOIECCOB MPH ATKOTOJIH3ME.

[Ipenmer OHONMOTHMYECKOH XHMUM, OOBEKTHl H3y4Y€HHs, OCHOBHEIC 3aJa4d, IPAaKTHYECKOE
3HAUCHHE IS W3ydeHUs OMOJOTHYeCKUX AUCIUILINH.

Krnaccubukarus yrieBo1oB 1 UX OHOIOTHYecKas poJib AJIs )KUBBIX OPraHU3MOB.
Mertobl, mpUMEHAEMBIE B OHMOIOTHYECKOM XUMUH, JUIS BBIIENECHUST O€NKOBBIX COEIUHECHHUM.
Buomornyeckas posb GEpMEHTOB U MEXAHU3M UX JEUCTBUS Ha KUBBIE OPraHU3MBL
®aKTOpEI, BIHSIONIE Ha OMOJIOTHYECKYIO aKTUBHOCTH (DEpPMEHTOB.

[IpuBemuTe mpuMep U OOBSICHUTE NIPUYNHY NENITH3ALUHA OEIIKOB.

Hanwummte kauyecTBEHHYIO peaKIfio Ha aIbACTHIHYIO I'PYIIIly MOHOCAaXapHIOB.
Knaccudukarysi rOpMOHOB U MX OHOJIOrAYecKas poib.

B uem cxomcTBO u paznuune B xumudeckoM crpoernu PHK u THK?
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33.
54.
35,
56.
57.
58.
59.

60.
61.
62.
63.
64.

65.
66.
67.
68.
69.
70.
71.
2.
73.
74.
73,
76.

71.
78.

19:
80.
81.

82.
83.
84.
85.
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OObscHuTE, 4YeM OOyCIOBIEHA CIHOCOOHOCTH JI-TMIIOKO3BI OOpPAa30BEIBATH IHKIAYECKYIO
3aMKHYTYIO CIPYKTYPHYIO GopMmy.

XKemynounslii cok U €ro AeicTBHE B poliecce MUIEBAPEHHS.

Knaccupukarms hepMeHTOB.

HyKenHOBEIE KHCIIOTHI, HX CBOMCTBA U OHOJIOTHYECKAS POJIb.

VYrneBonHbI 0OMEH B OpraHu3Me.

Buonorudeckas poJis CIIOHBI B IPOLIECCE MHUIIEBAPEHHS.

ITpuBemuTe npuMep U 0OBSICHUTE XUMHYECKYIO IIPUPOLY 06PAaTHMOr0 OCaXKIECHUS OEIKOB.

Ha mnpumepe B3auMONEHCTBHS JBYyX aMHHOKHCIOT IOKQKHTE MEXAHH3M OOpPa30BaHHUS
IENTHIHON XMMHUYECKOH CBA3U B MOJIEKyJTe Oelka.

Knaccuduxaiys BATAMHHOB B HX OHOJIOTHYIECKAas POJIb IS JKUBEIX OPraHH3MOB.

ITocnencTBys HapyIIEHHs YIIEBOAHOrO 0OMEHa B OpraHU3Me.

B yeM cx0ACTBO M pasnuyue B CTPOSHHH MOJIEKYJT KpaxMmaia H KIETIaTKH.

[Tonarue o cObamaHCHPOBAaHHOM U PalliOHAIBEHOM IIUTAHHMH.

KakuM 00pa3oM MOMKHO MONHCaXapuIbl pa3[eliTh HA 3JEMEHTAPHBIE COCTABHBIE YAaCTH H
OIPENENUTE UX CTpoeHHe. HalmumuTe cOOTBETCTBYOMIME PEAKIIHH.

I'OpMOHBI IMUTOBUAHOH JKENE3BI U UX GHOJIOTHYECKAS POJIb.

3aMEHHUMEIEC U HE3aMEHUMBIC aMUHOKHCIIOTEL

Biisnye KMCIOTHOCTH U TEMIIEpaTyphl Ha aKTHBHOCTH (DEPMEHTOB.

[TumeBapuTeNBHBIE COKM M HX OHOJIOTHYECKas pOJib B IPOIEcce 0OMEHA BEIIECTB.
brosnorudeckas poss Xerdy B MpoIecce MUIIEBAPEHUS.

Bnusane pH cpenpl Ha ocaxkaeHue GENKOB.

Mexanu3M 00e3BpeXHUBaHNS aMMHaKa B )KHBBIX OpraHU3Max.

MeTozaE! OYMCTKH GENKOBBIX COSAUHEHHH OT HU3KOMOJIEKYIISPHBIX IPAMECET.
Komnongao-xuMudeckue cBoicTBa GEIKOBEIX COEIMHEHNH.

DOu3HONOrHYeCKHE QYHKIMH OEIKOBBIX COSAUHEHHHN ISl )KMBBIX OPTaHM3MOB.

Bnusane pH cpenbl Ha akTHBHOCTH (hepMEHTOB.

Ha npumepe nuximmdeckoii JI-TIIFOKO3BI MOKAXHTE [IONOXKEHHE TIIMKO3HIHON THIPOKCHILHON
IPYIIIE]L, B Y€M €€ OTJIMYHE OT OCTAIBHBIX THAPOKCHIBHBIX IPYIIH?

ITporecchl acCCHMUIIANNY U TUCCHMUIIAIMY [P OOMEHE BEIECTB.

OOBsCHATE MOHATHA «THIOEPINHKEMHS W TUINOTIMKEMHS», KAaKOBHI IPUYMHBI HX
BO3HUKHOBEHUS?

Hanumure peakuuto BoccTaHOBIEHHS J[-ITIIOKO3EL.

Pop ciroHEI B IIpoliecce MHUIEBApEHUS.

Hcxons U3 XMMHYECKOTO CTPOSHHS OEIKOBBIX COCIUHEHNM, OOBICHUTE MX YyBCTBHTEIHHOCTD
B JJIEKTPUYECKOM II0JIE.

HanummuTe peakiuro ruipon3a sXupoB.

buosnorudeckas pois TUIHAIOB IS YKUBBIX OPTaHM3MOB, JIMIHIHBIA 0OMEH.

Mexanusm 00e3BpeXUBaHNS aMMHUaKa B )KABBIX OPraHU3Max.

Knaccudukarus aMHHOKHCITOT.

Knaccudukarus npocTeix 6e1KoB

B 4eM oTiIHYHE XMMHYIECKOTO CTPOSHHUS TBEPIBIX H JKHIKHAX KUPOB?

Kraccuukarus ciioXHBIX GEIIKOB.

Mexanusm nelcTBAS GHOTOTHYECKHX KaTAIH3aTOPOB U HHTHOMTOPOB B OPTaHM3ME.

I'opmons! runo¢usa u ux OHOJOrHYECKas polib.

Mertoel onpeenIeHus MOJIEKYIIIPHOTO Beca OEKOBBIX COSAMHEHHUH.

B3auMocBs13p 0OMEHa BEIECTB B OPraHU3Me.

I'opMOHEI NIMIIEBAPUTENBHOMN CHCTEMBI B MIX OHOJIOTUYECKast pOJib.

OObsacHHMTE NpPUYKMHY OCAXACHHS OENKOBBIX COCNMHEHMI NpH pasiWyHBIX 3HauYeHHsx pH
Cpensbl.

@u3KOIOrHYecKas pojib MEUHEPAIBHBIX BEIIECTB IS KUBBIX OPraHU3MOB.

OO6MeH BeIEeCTB U SHEPTHU B OpraHU3ME.
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98.
99.
100.
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Kaxue cBoiicTBa (epMEHTOB TOKA3BIBAIOT MX GENKOBYIO IIPHPOLY?
KucnorHo-1enoYnbie OTHOINEHHS B OpraHu3Me, IOCIEICTBAS HX HAPYIIEHHS.
YpOBHH peryysanuu oOMeHa BEIIECTB B XUBBIX OPraHH3MaXx.

Yro 03HaYaET TEPMUH «OEIKH IIOMYHHSIOTCS IPHHIAILY: THOO0-BCE, THO60-HAIEron?

5.3. CamocTosiTenbHast paGoTa CTYyIeHTOB
CamocrosTensHas paboTa CTyNEHTOB MPELYCMAaTPHBAET CAMOCTOSATEIBHYIO IOJTOTOBKY ITO

cOopy, CHCTeMaTH3alldd M 00pabOTKe MarepHana U3 HPEIIOKEHHOTO CIIHCKa maTeparypel (u
MOTIOJTHATETPHO! JIUTEPATyPBI), IEKIHOHHOTO MaTepHala, P THHI-KOHTPOJIO U 3a4eTy.

Pige Koy B i

[N NS I O T NS T N0 i O i N T N T O e G g G UG UG U
PIFARDIN =S 0o0Aank LR~

29.
30.
31.
32.
33.
34.
35.
36.

Tembl 1151 caMOCTOATEILHOr0 H3yYeH s (IIOAr0TOBKA pedepaToB)
AHTHOUOTHKH

S¢upHbIe Macia

I'muxo3uer

PactutensHbIe ropeun

DI1aBOHOUTBI

JyOunsHEIE BelecTsa

ANKamouel ¥ OTHOUIEI

Canonunsl

[Tonmucaxapuasr

I'opmoHEI

['epOunuet

SAne1 3meit

Crepounsr

buronoruyecku akTHBHBIE BEIECTBA

Kcenobuotuku

bBropanuxaiisl ¥ aHTHOKCHIAHTEI

Caxapa 1 UX IPOU3BOIHEIE

@oTtocuHTE3

XUMHYecKuit coctaB rpuboB

MuHepansHOe uTaHue rpuboB

MexaHH3MBI TOKCHYECKOTO JEHCTBUS TSKENBIX METALIOB HA OPTaHH3MEL
KymapusbI 1 XpOMOHEI

AHTparneH

W3onpenounsr

brocencopsr

MexaHU3MBI IETOKCHKALMK OPraHu3Ma YeIoBeKa

Maxpospruyeckue coeIMHEHHS ¢ TOYKY 3PEHHS TEPMOJUHAMHKH IPOLIECCOB META60IH3MA.
Mexanusm neHCTBUS TH30LHMA U O-XMMOTPHHCHHA.

Myrarensl, TOKCHKOIOTHS OCHOBHBIX PEAreHTOB UL OPraHUYECKOTO CHHTE3A.
HckyccTBeHHAs M CHHTETHYECKAS IIHINA: IPOGIIEMBI M TEPCIIEKTHBEL
CoBpemeHHBIE IpencTaBiIeHus 06 ab3umax.

CoBpeMeHHEIE NIPEJICTABICHUS O CTPYKTYpE U PYHKIHUIX TeHa.
Mexanu3Msl feCTBHS SHAOPOUHOB U SHKE(DATHHOB.

ITpo6nema TpaHC-H30MEPOB KUPHBIX KHCIIOT.

AJKOTONIbHAS 3aBUCUMOCTS: OHOXHMHUYECKHE IPHIHHEL
MogenupoBanue hepMEHTATHBHBIX IIPOLECCOB.

Bonpoce! yisi KOHTPO.IS BEINOJIHEHHS CAMOCTOATENbHOM PaGoTEI CTYAEHTOB

1,

2.
3.
4

WcTopust BOSHUKHOBEHHUS aHTHOMOTHKOB. VX GHONIOrHYecKoe 3HAUCHIE
B uem 3axmodaeTcs mob3a U 3HaYEHHE SPUPHBIX Macell

Yro Takoe pacTUTENbHBIE TOpEYn?

PackpoiiTe 3HaueHne ¥ GHOIOrHYECKOe NEHCTBHE NyOUIBHEIX BEIIECTB
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5. OyHKIUYU TOPMOHOB

6. epOunuapl — B 4eM 3aKIIIOYAETCS MEXaHU3M MX JEHCTBHSA?

7. S ne1 3meit

8. Yro Takoe OMOIOrMYECKH aKTUBHEIE BEIECTBA?

9. Caxapa 1 uX IPOHU3BOIHEIC

10.  ®otocunTE3

11.  Xwumuyeckuit coctaB rpuOOB

12.  MuHepanbHOE IUTaHUE TPUOOB

13.  PackpoliTe MEXaHM3MBI TOKCHYECKOTO NE€HCTBHS TSDKENBIX METAILUIOB HA OPraHA3MBI
14.  MexaHu3MBl JETOKCUKALAH OPraHM3Ma YeIOBEKa

15.  Makpoasprudeckue COeTUHEHHUS C TOUKH 3PEHHUS TEPMOAUHAMUKH IIPOLECCOB METab0IM3MA.
16.  Mexanu3M neHCTBHS IM30IUMA U O-XUMOTPHUCHHA.

17.  MyrareHsl, TOKCHKOJIOTHSI OCHOBHEIX PEAreHTOB UL OPraHMYECKOrO CHHTE3a.

18. VckyccTBEHHAS M CHHTETHUECKAs ITUIA: TIPOOIEMEI M IIEPCIIEKTHUBEL

19. CoBpeMeHHEBIE NIpeICTaBICHUA 00 ab3uMax.

20. CoBpeMeHHBIE IIPE/ICTAaBIECHHS O CTPYKTYPe M QYHKIMAX TeHa.

21. MexaHu3MBI IeHCTBUS SHAOPYHUHOB ¥ SHKE(DAIHHOB.

22. B 4eM 3akmouaercs nNpobiieMa TpaHC-H30MEPOB JKUPHBIX KHMCIIOT.

23.  AnkoroiypHas 3aBUCUMOCTH: OMOXMMUYECKHE IPHYHHEL

24.  Mogenupopanue GpepMEHTaTUBHBIX POIECCOB.

dDoHI  OIEHOYHBIX

MaTepHaJIoB

(®OM) nmns  mpoBeneHHS

aTTCCTalliu YPOBH:A

C(I)OpMI/IpOBaHHOCTI/I KOMIIETEHITAMN o6yqaionmxc;1 II0 JHUCIHIIIINHE O(i)OpMJ'IHCTCiI OTACIIEHBIM

JIOKYMEHTOM.

6. YA EBHO-METOINYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

JAUCIHUITIJINHBI Xumudeckne 0CHOBBI KH3HH

6.1. Kauroo0ecne4eHHOCTH

HanmeHnoBaHue nuTepaTtyphl: aBTOp, I'on w3panus KHHUI'OOBECITEYEHHOCTD
FRSREET, BHA YRR, KonuyecTBo 3K3eMILISIpOB Hanuuue B 35neKTpOHHOM
HRAATEBCTEO u3gaHuil B 6ubnuotexe Bnl'Y B 6ubnuoreke Bal'y
cootseTcTBHH ¢ ®I'OC BO
1 2 3 4
OcHOBHas uTEpaTypa

1. Ayspmam, T. JI. OcHOBBI 2017 - https://znanium.com/catalog/do
GUOXHMHEH : yueb. mocodue / cument?id=233034
T.JI. Ayspman, T.I'.
I'eneparnona, I .M. CycnsHoK.
— Mocksa : UTHOPA-M,
2017. — 400 c. — (Bricmmee
obpazoBanue: bakanaBpuar). -
ISBN 978-5-16-005295-3.
2. Aptémosna, 3. K. Xumus. 2014 - https://e.lanbook.com/book/140

broxumus genoseka : yaeOHO-
MeToauyeckoe mocodue / 3. K.
AptémoBa. — BopoHex :
BI'N®K, 2014. — 158 c. —
Texcr : anekTpoHHsIi // JIaHs :
3NIEKTPOHHO-ONOIHOTEYHAS
CHCTEMA.

319
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3. I'myxapesa, T. B. Buoxumus 2016 - https://e.lanbook.com/book/984
: yaebHOE mocobue : B 2 36

gactsax / T. B. 'myxapesa, U.
C. CenesneBa. —
Exatepunbypr : Yp®@V, [6.r.].
— Yacts 1 : OcHOBHEIE
IIUTaTENbHBIE BEIECTBA
gemoBeka — 2016. — 140 c.
— ISBN 978-5-7996-1842-

1. — TexcT : aMeKTPOHHBIH //
JIaHb : 31IEKTPOHHO-
O6ubnmoTeyHas cCucTeMa.

JlomoJIHUTeNbHAs IUTEpaTypa

1. BezomacHOCTh 2016 - https://znanium.com/catalog/do
KU3HEIEATENFHOCTH : yde6HOe cument?id=364410

nocobue / aBT.-coct. B. JI.
Epemenko, B. C. Ocranenko.
— Mocksa : PI'VII, 2016. -368
c. - ISBN 978-5-93916-485-6

2. Xumus iy : yaye6Hoe nocoobue / 2015 - https://e.lanbook.com/book/130
cocrasurens O. B. Oxpumenko. — 3- 127

e u3g. — Bonorga : BTMXA um.
H.B. Bepemaruna, 2015. — 234 c.
— ISBN 978-5-98076-188-2. —
TexcT : anexkTpoHHsI# // JlaHs :
3EKTPOHHO-0MOIHOTEYHAS CHCTEMA.

3. TeruioBa, A. Y. ButaMuHbI 1 2016 - https://e.lanbook.com/book/103
MUHEpaIIBI I )KU3HU U 310pOBbs / 972

A. H. Temnoa. — 2-e u3n., cTep. —

Camnkr-IletepOypr : CnenJIur, 2016.

— 111 c. — ISBN 978-5-299-00815-
9. — TekcT : anekTpoHHbI# // JIaHb :

3JIEKTPOHHO-0MOIMOTEYHAs CUCTEMA.

6.2. Ilepuognyeckne U3XaHUA
Hayuno-nonmysapHslif xypHan «Oxonorus u xu3ue» (2013-2019r.)

Kypnan PAH «buoxumusy» (2013-2019r.)
Hay4no-nomysnsapHsIii xypHan «Xumus u xu3ab» (2013-2019r.)

6.3. UaTepHeT-pecypchbl

1. http://www.xumuk.ru/encyklopedia
http://www.ximicat.com
http://web-local.rudn.ru/web-local/kaf/rj/index.php?id=8&mod=video
http://www.wpi.edu/Academics/Depts/Chemistry/Courses/General/
http://www.wpi.edu/Academics/Depts/Chemistry/Courses/General/kinfephtim.html
http://wps.pearsoned.co.uk/ema uk he housecroft inorgchem 2/

il il

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILJINHBI

Jlns peanu3anyy JaHHOH TUCIUILIAHBI HIMEIOTCS CIICNUANBHbIC IOMEIIEHHS IS IPOBENCHHUS
3aHATHH JEKIMOHHOIO THIIA, 3aHATHH J1ab0paTOPHOTO THIIA, TEKYIIEr0 KOHTPOJISA M IPOMEXYTOUHOM
arrecranuy. JIabopaTopHbIe 3aHATHS IPOBOASTCS B CIEIHAIN3NPOBAHHOM ayIUTOPHH.

Ilepeyens NUIEH3MOHHOTO mporpaMMHoro obecmedenus: Windows 7, Microsoft Open
License 62857078; MS Office 2010, Microsoft Open License 65902316.
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Pa6ouyro nporpammy;cocraBui _ Kynarnna Exartepuna FOpbeBHa. noneHT kadenpbl Guonornu u
OKONOTUM 7 [/7
(.4

(®HO, HoMKHOCTD, MOAMKCH)
Penenzent (npegQTaBn 5 pabotonarens) PM «Hanorex», HHXeHep-aHANUTUK [loTanouknna AHHA

OpseBHA o
*

(mecto paboTsl, KomxHOCTH, @HO, noAnucs)

IIporpaMma paccMOTpeHa i OI0GpeHa Ha 3acelaHuu Ka(bez[pm OHMOJIOTHH ¥ SKOJIOTUH
I[Tportoxon Ne 7 or XA roma

3aBemyromuii kKadenpon ) ] / / /1 ;; Tpudonona T.A.
(tI)I/IO no;:mncs)
PaGouas mporpamMma paccMOTpeHa U 0f00peHa

Ha 3aceJlaHuu yqe6H0-MeTo,quecxon xomuccun HanpasieHus _04.03.01 «Xumusa»

IIporoxon Ne 7 ot 30 0. 20 roma /
[pencenarens KOMUACCHH /5; e / /L‘

(®UO, nomxHOCTS, no,urmcs)
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JIUCT IIEPEYTBEPKIEHUS
PABOYEN ITPOI'PAMMBI JUCIIUTLINHBI

Pa6ouast iporpamma oo6pena ua 20 24 /20 /3 yuebmmiit rona
IIpotokon 3acenanus Kahenpsr Ne /7 o123 06202 7ropa

3aBeyromuit m@en@oﬁ/,; (/464',)/&7‘10‘&65 éﬂ@/@z, /////,

Pabouas nporpamma ono6pena na 20 /20 y4eOHEI roga
ITpoTokon 3acenanus kadeaper No oT roma
3aBenyromumii Kadempoit

Pa6ougas nporpamma ono6pena na 20 /20 y4eOHBI rona
IIpotoxon 3acenanus xadempsr Ne oT roma

3aBemyromuii kadeapoii
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JIACT PETUCTPALIIM U3MEHEHUIA
B pabouyro MporpaMmy JUCLMILUTAHEL
Xumuueckue 0CHOBbL JHCUSHU
o0Opa3oBaTebHON MpOrpaMMEl HanpasieHus noAroToBky 04.03.01 «Xumusy,
HanpaBJIeHHOCTh XMMHUYECKHIl aHAIN3, XUHMHYECKas H IK0J0rHIecKas
IKCIEPTH3a 00HEKTOB OKPY:KAIOMIel cpebl, GakanaBpuaT

Howmep BHeceHbl U3MEHEHHs B 4acTH/pa3Ielibl Hcnonunutens OcHoBaHue
U3MEHEHUS paboyeli mporpammel (0)5(6) (HOMeEp U narta nMpoToKoIa
3aceaHus Kadenpsl)

3aBenyromuit Kapeapoii /

Ioonuce [2)5(0]




