


1. Heuab u miianupyeMble pe3yabTaThl 0CBOCHUA TUCHUIIMHBI (MOTYJISA)

Llenbto OCBOCHHUSI AUCHUILIMHBI ABISETCS (JOPMUPOBAHUE CIIAYIOIIM X KOMITETEHIIUMN

— OIIK-1 — criocobeH mpuMeHsATh 0a30Bble 3HAHUS (PyHIAMEHTATBHBIX Pa3/IesioB HAYK O
3eMile, €CTECTBEHHO-HAYYHOIO M MAaTE€MaTH4YeCKOTO LMKIOB IpH pEIIeHUH 3a1ad B 00jacTu
HKOJIOTMH ¥ IIPUPOAOI0JIb30BAHUS.

Pesynbraramu OCBOEHUS IMCHMITIIUHBI SBJISIOTCS CIEAYIOLME UHANKATOPBI TOCTHKEHUS
KOMITETEHIINN

NOIIK-1.1. Bmageer 3HaHUsAMH (yHIAMEHTAJIBHBIX pa3leloB HAyK €CTeCTBEHHO-
HAy9HOTO M MAaTEeMaTH4YeCKOro IUKIOB JUIS PEHICHHs 3aJad B OO0JACTH SKOJOTHH, OXpaHBI
OKpYXaro el cpelibl U IPUPOJIONIONb30BAHUS.

NOIIK-1.2. BsisBaser o0ume 3aKOHOMEPHOCTH PAa3BUTHS OKpYXKAIOLIEH Cpeabl,
COBPEMEHHbIE IKOJIOTHYECKUE MPOOIEMBI U MPOOIEMBbI PALIMOHAIBHOIO MIPUPOIOIOIb30BAHMUS .

2. 3aga4u OCBOCHMS JUCHUIINHEI

— OCBOUTH TEPMHHOJIOTUYECKHH ammapaT U CPOPMUPOBATh CHCTEMATH3HPOBAHHBIC
3HaHUHA B 00JacTH OHOXMMHH B OTHOIIEHWHM OCHOBHBIX KIACCOB OMOIOIMYECKA BaKHBIX
MOJIEKYJ, U3YYUTh MPOIECCHl MEeTab0IM3Ma Pa3IMYHBIX OMOJIOTHYECKHA 3HAUMMBIX COSAMHEHUN U
B3aMMOCBSI3b PA3JIMYHBIX ITYTeH MeTaboIM3Ma B KIETKE;

— Hay4yuTbCAd TPUMEHSTh TOHSATHUHHBIA  anmapar OHMOXMMHH, TOJIb30BAThCS

U3MEPUTEIBHBIMU  NpuOOpaMu ©  OOOpYAOBAHHEM, NPUMEHSEMBIMA B OHOXUMHUYECKUX
HCCIICAOBAaHUAX IJIA PCIICHU A ITPAKTUYCCKUX 3aaad IMpoO qﬁCCHOHaﬂbHOﬁ ACATCIIBHOCTH.
3. MecTo 1ucIMIJIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTeIbHOI MporpaMmMbl

JlycuumirHa OTHOCUTCS K 00513aTeNbHOM YacTh 00pa30BaTeIbHOM MPOrpaMMBI.

4. CemecTtp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOYHOI aTTeCTALUM 110 JUCHUILINHE

Cewmecrp 4, 3auer.

5. BxoaHble TpeOOBaHUSA /IS OCBOEHUSI TMCUMIIJIMHBI

Jlnst  ycriemmHoOro OCBOEHHS JUCHUILUIMHBI TpeOyloTcs pe3ynbTaTbl OOYydeHHUsl Mo
CJIEIYIO LM JIMCLUIIMHAM: HEOPraHUYeCKasi XUMHUSL.

6. SA3bIK peanuzanuu

Pycckuit

7. O0beM JUCHUILINHBI (MOYJIs1)

OOmmas TpyIoeMKOCTh AUCITUTIIMHBI cocTaBisieT 3 3.¢., 108 yacoB, U3 KOTOPHIX:
— neknuu: 20 4.;
— CeMUHapCKue 3aHsTus: 18 u.;
— JrabopaTopHbie paboTHI: 38 u.
B TOM YHCJI€ TPaKTUYeCcKas MOATOTOBKa: 56 4.
O0beM caMOCTOATENFHON PadOTHI CTYCHTA OIpENIeNieH YIeOHBIM IIAHOM.

8. Conep:kaHue TUCUMIIMHBI (MOAYJIs1), CTPYKTY pUPOBAHHOE 110 TeMaM

Tema 1. Beeoenue 6 buoxumuro. Kugvle cucmemul, ypoeuu ux opeanuzayuu. buoxumus
kak Hayka. Kparkas ucropusi pazButus 6umoxumuu. JKuBble CHUCTEMbl. YPOBHH CTPYKTYPHOMH
opranu3anuu xkuBoro. Kierka Kak caMOBOCHPOU3BOIANMNUCS XMMUYEeCKUU peakrop. [lotoxu
BEIIECTBA, DHEPTUM U HMHGOpMAlMKU B KIeTKe. EIMHCTBO XMMHYECKOTO COCTaBa W THIIOB
IIPEBPALCHHM BEIIECTB B KUBBIX CHCTEMAaX. broXxuMudeckas 3BOIOLUS.



XUMHYECKUAMN COCTaB KIETOK. OO0umi TJ1aH CTPOCHHSI  OMOMOJIEKYIL.
HuszkoMonekynspHble COEIMHEHHUs, BXOASIME B COCTaB OHOMOJEKyI-moiaumepoB. Boma -
yHUBepcallbHas cpefia Uil XAMUYECKUX MPEBPAILCHUN B KUBBIX CHCTEMAX.

Tema 2. Ilpupoousie amunoxuciomsl. Ilenmuonas cesaszv. [lenmuovr u 6enxu. Yposnu
cmpykmypnoti  opeanusayuu  6enkos.  Ilpupogusle  amMuHOKHCIOTHI  (AK). CrnocoOsl
wiaccu pukanun AK. Monuzanusa AK. Baxneiinme n Hezamennmble AK. [lepBuunas ctpykrypa
IIENTUI0B U OEIIKOB.

[lpupoga menTuaHoM  cBs3M. HoMmeHknaTypa menTuaoB M HOJUIENTHJIOB.
"KoHcepBaTuBHBIE" M1 TOMOJIOTUYHBIE [1OCIIEI0BATEILHOCTH AMUHOKHUCIIOT B O€JIKaX.

VYpOBHU CTPYKTYpHOH oOpraHuzauuu OenkoB (IIepBUYHAs, BTOPUYHAs, TPETUYHAS,
YeTBEPTUYHAS W HAJAMOJCKYSIpHBIE CTPYKTYpbl). YmopsijioueHHas (o-crnupanb, [B-ciou) u
HEYIOpsIOYeHHBIE CTPYKTYpbl. KoHpopmanroHHas cTaOMIBHOCTh W TIOJBUKHOCTH Oe€llka.
CBepThiBaHHE U COOpKa OCIIKOB.

Oyakuuu U OMOJIOTHYECKas  pOib OenkoB. B3aummopneiictBue OenkoB U
HU3KOMOJICKYAPHBIX JIUTaHI0B. CllokHBIe Oenki. MeTO/IbI BBIICTICHUSI © OYHMCTKH OEIIKOB.
Tema 3. berku — Ouonocuueckue kamanuzamopwvi. OcCHO8bl epmeHmamueHoco

kamanuza. OOmMe TpencTaBieHuss O Karanu3e. DU3MUYECKUN CMBICT KOHCTAHTBI CKOPOCTH
XUMUYECKON peakuuu (IHepreTuyeckasl [uarpamma peakiuu, MepexoJHOe COCTOSHUE, SHEPTUs
aktuBanuu). Kraccudukanus KaTaluTHYECKMX MEXaHU3MOB (oOmmi U crenupuyeckuit
KUCJIOTHO-OCHOBHOI KaTaJln3, KOBAJIEHTHBIM KaTaju3, IPOMEXYTOUHbIE COeqUHEHHs). benku -
Ouonornueckue  KaraiauzaTopel. CralmoHapHOe  NpUONM)KEHHME TpPH  PacCMOTPEHUU
(epMEeHTAaTUBHBIX peakiuil. YpaBHeHue Muxasnuca-bpurrca-Xonaeiina. ['paduueckie MeToabl
aHamm3a  (QepMEHTATUBHBIX peakuwii. PHU3MYECKHil CMBICT  KOHCTAaHTHI Mwuxasmuca.
MaxkcumaneHbple CKOpOCTH (DepMEHTATHBHBIX peakKuid. AKTUBHOCTh M 4HCIa 00OpOTOB
depmenToB. CrneuuduuHOCTh (EepMEHTATUBHOTO KaTanu3a. VHIUOMTOpBI M aKTUBATOPbI
depmenToB. OOpatumocTh (epMeHTaTHBHOrO Karainuza. Kodgakropsl. PerymupyeMoctsb
depMeHTaTUBHOTO Karanusa. M30- W amiocTepuyeckoe CBS3bIBAaHUE JIMTAHIOB-PETYIATOPOB C
6enxom- pepmenTom. KooneparuHbie 3G QeKTsl B (fepMEHTATUBHOM KaTallu3e.

M3odepmentol.  Mexaynaponnas — kiaccuuranus — depmenToB.  Karanmu3 u
MPOHMIIAEMOCTh MeMOpaH. XUMHYECKHEe MEeXaHU3Mbl (PepMEHTATUBHOTO KaTalu3a (CEpUHOBBIE
poTeasbl, MUPUIOKCATICBBIM KaTanu3, KapOoaHruapasa u np.). Creunduyeckas JOKAIA3ALUS
(epMEHTOB B KIIETKE.

Tema 4. Ilpupoousie yenesoowvl u ux npouzeooHvie. Mono-, oauco- u nNOIUCAXapuosl, Ux
cmpoeHue u Ouonosuueckoe 3HaveHue, HomeHkaamypa. llpuponHble YIIEBOABI M UX
npousBoAHble. MoHOcaxapuJpl, UX XUMHUYeckue cBoiicTBa. CTepeoXxumMuss U H30MEpus
yrieBosioB. Onurocaxapujabl, OWONOTMYECKOE U MPAKTUYECKOE 3HAUYEHHE TUCAXapHUIOB.
[lonucaxapuapl. XUMHYECKOE CTPOEHHME UM  YPOBHM  OpraHM3alUM  IOJMCAXapUIOB,
[JIMKOMPOTEHHOB,  CylbdononaucaxapugoB. Mx Ouonornueckue  ¢yHkauu. [omo- u
rerepornoiucaxapuabl. XUMHYECKOE CTPOCHUE Kpaxmaja, ITIMKOT€HAa, LEJJIH0JI03bl, XUTHHA,
NEeNTUAONINKAHA. [JMKO3aMMHOITIMKaHbI. [MalypoHOBas  KMCIOTa. [ JIMKOKOHBIOTATHI.
[Mpoteornukanbl. [nmukonmunuapl. IlepBuunas, BTOpuuHas u 0Oojiee BBICOKUE YPOBHU
OpraHu3aluy NOJMcaXapua0B, INIMKOIPOTEUHOB, CYIb(OIOIucaxapHi0B.

Tema 5. Cmpoenue u ¢ynxyuu Hyxieunosvix kuciom. [lypuHOBBIE W TTHPUMHUIAHOBBIC
ocHoBanusa. Hyxneosuasl u Hykineotuapl. ATD® u ['TO kak sHepreTH4ecKHe MOJICKYJIBI.
Huknuyeckue HykneoTuasl. CUrHanbHas (QYHKUIHS LUKIMYECKHX HYKIC03uIMOHO (ocdaTos.
HyxnennoBbeie xucimoTel. KoMmmemeHTapHbIe mapbl HywieoTunoB. [lpaBuma Yapradda. B-
crpykrypa JIHK (nBoiinas cnupans Yorcona-Kpuka). Cynepcnupanuzanus JIHK. [mctonsr u
cTpoeHue xpomaruHa. JleHarypauus u peHarypauus JJHK. Metoas! ycTaHOBIIEHHS IEPBUYHBIX
MOCJIEZIOBATEIbHOCTEN HYKJICOTHIOB B HYKIEHHOBBIX KUCJIOTaX: cekBeHHpoBaHue no CaHrepy,
Maxkcamy-I'unbéepty, MUPOCEKBEHUPOBAHHUE. Hcnons3oBanue HYKJICOTHHBIX
IIOCJIEZI0BATEIbHOCTEN U1 U3Y4EHUS 3BOJIIOLIMHA OPTaHU3MOB.



Paznmuunsie Tunel PHK. Karanmumaueckas ¢ynkinus PHK. PuGosumer. I'mnoresa PHK-
Mupa.

Tema 6. [Jenmpanvrnas 0oema moaexyaapuou buonoauu. Ilpoyeccvr mampuunoz2o cunmesa
JHCUBLIX ~ OP2AHUBMOB:  DEnIUKayus, MPAHCKPUNYUSA, MPAHCAAYUs.  YHUBEPCAIbHbIE U
CrelMalibHble MyTH NepeJaud renerndeckoi uH@opmanuu. LleHTpanbHas qorMa MOJeKyIsspHOR
Ouoaorumu.

Perumkarnus JIHK: Ouonornyeckoe 3HaueHue, 3Tamnbl, epMeHTHI.

Tpanckpunius. I'eHeTUYECKU KOJ — OTKpPBITUE, CBOMCTBA, BBIPOXKICHHOCTH. Teopus
orepoHa. DTambl TpaHCKpUIuK, ¢epMeHThl U OenmkoBbie (akropbl. JIHK-3aBucumbie PHK-
nonumepassl. [locrrpanckpuniimonnsie nameHenus PHK, crutaiicunr.

Tpancmsiuus. OCOOEHHOCTH TPAHCIAIMH Y IPOKAPUOT U 3YKapHOT. MeXaHU3Mbl, CTaAUU
cuHTe3a Oemnka, pakropbl TpaHcasAuu. [locTTpancasnoHHbIe TPEeBpaLIEHUS OEIKOB.

Tema 7. Jlunuow. CTpoeHHEe ¥ HOMEHKIATypa JIMIIUIOB, KX OMOJOTHYECKHE (YHKIIHH.
CaoiictBa numuaoB. OCHOBHBIE TPEACTABICHUS O CTPOCHHH OMJIOTMYECKMX MEMOpaH M HUX
(GYH KUMSAX, PO AJIS )KU3HEAEATEITbHOCTH KIETKU.

Tema 8. Bumamunuvl u sumamunonododusie geujecmea. Knaccuduxaius, HOMEHKIATYpa,
CTPYKTYpa, CBOMCTBA, pACIPOCTPAHEHUE B NIpUpoie. buonornueckas poiab. BUTaMUHBI TpyHITbI
A. Butamunsl rpynnsl [{. Butamunsl rpynnel E. Butamunst rpynnst K. Butamun F. Butamun
B1. Butamun B2. Butamun B3 (mantoreHoBas kucnora). Butamun BS (HUKOTHHOBAs KUCIIOTA).
Buramuu B6. Butamun B12. ®onuesas kucnora. Buramun C. [lapaamuHOOEH30HAST KHCIIOTA.
Buramun PP. buotus.

TeMbl U KpaTKO€ COIEpIKaHNE CEMUHAPCKUX 3aHATUN TUCHUTLIMHBI

Tema 1. Cemunap « @ynxyuu denxos. Cnoxcrwvle benxkuy (2 u).

Bomnpocs! ans o6cyxaenus: @yHkuuu u Ouosiornyeckas poib OenkoB. [ToOyssipHbIe U
¢ubpuiIsipHble O€NKu: CBA3b CTPYKTYphl ¢ (QyHKOusMu. BzaumoneiictBue OenkoB U
HU3KOMOJIEKYIISIPHBIX JUTaHoB. Croxxabie Oenku  (dochonpoTenpl, HYKICONPOTEHIBI,
XPOMOIPOTEHIbI, METAJUIOIPOTEN IbI, TJIM KOTIPOTEUIbI, TIPOTEOITMKAHbI). MeTOAbI BBIJICICHUS U
OYHCTKH CJIOKHBIX OCTTKOB.

Tema 2. Iemmpanvhas ooema monexkyusaproiu ouonocuu. Ilpoyeccvt mampuunozo
cunmesa: penaukayusi JJHK (4 ).

Bompocsr s o6cyxnenusi: LieHTpanbHas 10rMa MOJIEKYISPHOU OMOJIOTHH.

Perumkamus JIHK: Gnonorundeckoe 3HadeHue, dTanbl, GepMeHTHI. Perysmus

Tema 3. IIpoyeccor mampuuno2o cunmesa: MpaHCKpUnyus, mpanciayus (4 u).

Tpanckpunuus. ['eHeTHdecKnii KOJ — OTKPBITHE, CBOWCTBA, BBIPOXKICHHOCTb. Teopus
orepoHa. DTambl TpaHcKpunuuu, depmeHTsl U OenkoBbie (akTopsl. JJHK-3aBucumbie PHK-
nosaumepassl. [locrrpanckpuniuonnsie namMmenenus PHK, crutaiicunr.

Tema 4. Ilpoyeccor mampuunoeo cunmesa: mpauciayus (4 4).

Tpancasiuus. OCOOEHHOCTH TPAHCIALMH Y IPOKAPUOT U 3YKApUOT. MeXaHU3MbI, CTaJUH
cuHTe3a Oenka, gakTopsl TpaHcaAuu. [locTTpancasInoHHbIE TPEBPAICHUS OEIIKOB.

Tembl U KpaTKoOe coepkaHue Ja00PATOPHBIX 3aHA THU Y CHUILJIM HbI

Jlabopamopnas paboma 1 (4 uaca). «BBogHoe 3ansruey. [IpaBuna 6e30macHOCTH Mpu
pabore B Omoxumuueckoit maboparopuu. OOGopymoBaHHE W TOCyna IS OMOXMMHYECKH X
uccnenopanuii. KoHentpammu pactBopoM (MOJsIpHAsi, HOpMaibHasi, MpolieHTHas). Perenue
CUTYaITMOHHBIX 33]1a4 Ha TPUTOTOBJICHUE PACTBOPOB BEILECTB C 33JaHHON KOHIICHTPAIHCH.

Jlabopamopnas paboma 2 (4 uaca). «[lonydenue pactBopoB Oenka. LIpeTHbIe peakiuu
Ha aMHUHOKHCIIOTHI U Oenku». B xo/1e BBOIHOM YacTu 00CYXK JArOTCS CTPOESHUE U KIIaCCH (UKAIUS
AMUHOKHCIJIOT, TPUpOJa IENTHJIHOW CcBsS3W. Pabora BKIIOYACT NPHUTOTOBJICHUE PACTBOPOB
PacTUTENLHOTO U )XKUBOTHOTO Oenka. [IocTaHOBKY IIBETHBIX PEAKIIHii: OM yPETOBOW PEeaKIuu JIst
OTIpENeNICHUs] TENTUIHBIX CBS3€i, KCAHTOIPOTCHHOBOM peaknuyd Ha OCNKd, coaepiKaime



apoMaTH4eCKue AaMHHOKHCIIOTBI, peakuuu AJaMKeBM4Ya Ha TpuUnTodaH, peakiuus Ha
cepycoiepKalme aMUHOKUCIIOTHI.

Jlabopamopnas paboma 3 (4 uwaca). «Xpomarorpaduyeckoe —ompenerIcHue
AMHUHOKHCIIOTY.

B xone BBOAHOM yacTh OOCYXIAIOTCS CTPOSHHUE W KIIAcCH PUKALMsl aMUHOKUCIIOT, CYTh
XpoMaTtorpauyecKux METOJIOB M MPUMEHEHHE XpoMarorpaduu g HUACHTH(UKAITUN
AMHUHOKHCIIOT.

[lpaktnueckass yacTh 3aHATHs BKIO4YaeT (1) mpuroroBiieHHWe XpomaTorpaduyecKoi
Kamepol, (2) HaHeceHHME Ha Xpomarorpaduyeckyrd Oymary HcCclIeAyeMblX pPacTBOPOB
AMUHOKHCIOT W  MapKepHbIX  (M3BECTHBIX)  aMHUHOKHCIOT, (3) pasgencHue B
xpomarorpaduueckoii Kamepe ¢ HCIOJb30BaHHEM pactBoputens, (4) ompenenenne R s
Ka)KJI0M aMUHOKHUCIIOTHI.

B pesyaprare paboThl JOKHBI OBITH UJACHTU(GUIIMPOBAHBI AMUHOKHCIOTHI B
HCCIIEAYEMON CMECH.

Jlabopamopuasa paboma 4 (4 uaca). llpakTuueckoe 3aHSATHE MPOBOAUTCS B BHJE
naboparopHoit paboTel «KoJIMUECTBEHHOE ONpeAeNieHne cojaepkaHusl Oenka 1mo OuypeToBoi
peaxium».

B xone BBOIHOI yacTu oOCyKaaeTcst MpUpoAa MENTHAHON CBS3U, CTPOCHHE TENTHIOB,
CYTb Ka4eCTBEHHBIX M KOJMYECTBEHHBIX PEAKIMU Ha pazIMYHbIC COCIMHEHHS U OCOOCHHOCTH
OMYpPETOBOM peaKIu It OnpeaesieHus: OCIKOB U MEMTHIOB.

[IpakTiyeckas 4acTh 3aHATUS BKIIOYaeT (1) mpuroToBieHne KaIuOPOBOYHBIX PACTBOPOB
Oenka (ObIYBETO CHIBOPOTOYHOTO ambOyMHHA) C M3BECTHOM KOHIICHTpAIlMEH M HCCIIETYeMBIX
pacTBopoM Oenka KypuHOro sidma, (2) TMOCTaHOBKY OmyperoBod  peakuuu, (3)
($OTO37EKTPOKOIOPUMETPHIO, (4) MOCTpoeHHE KanuOpoBOUHON KpuBOH, (5) ompeneneHue
coJiep KaHus OeJKa B UCCIIEAYeMbIX PACTBOPOB C MTOMOIMIBIO KATMOPOBOYHOW KPUBOM.

B pe3ynbrare 3aHATHS TOJKHO OBITH ONPEENIEHO KOJIMUYECTBEHHOE COJIEpKaHNE YHCTOTO
Oenka 1 mu1 Oenka KypuHOTO SH1Ia.

Jlabopamopnas paboma 5 (4 uaca). llpakrudeckoe 3aHATHE TPOBOIUTCS B BHUJIE
nabopaTopHoii paboTel «CBoiicTBa OenkoB. Peaknmu ocaxiaeHus 0enkoB». B xome BBOHO#M
4acTu 00CYKJIAI0TCsl YPOBHU CTPYKTYPHOU OpraHu3aliuu OENIKOB, CIOXKHbIE OeKu, (u3nueckue
CBOMCTBA OEIIKOB.

[lpakTyeckass 4acTh 3aHATHS BKIIOYAeT, BO-MepBBIX: (1) ocaxkaeHue OENKOB MOJ
JEMCTBUEM TeMIepaTypsl PU pa3HbIX 3HaueHUsX pH u B mpucyrcTBum conei, (2) ocaxkaeHue
OCITKOB COJISIMU TSDKEJIBIX METAJUIOB; KOHIICHTPUPOBAHHBIMH MHHEPAIBHBIMU M OPTaHMYCCKAMU
KUCJIOTaMH, OPraHMYEeCKUMU pacTBOpUTENIsIMU, (3) BbICaluBaHUWE OENMKOB IS pa3/ieieHUs
OenkoBBIX (pakiuii. [IpakTndyeckas 4acTh 3aHATHUS BKIIOYAET, BO-BTOPBIX: KUCIOTHBIN THAPOIIN3
CIIO)KHBIX OCIKOB-HYKJICONMPOTEHHOB, ITOCTAHOBKY KAYeCTBEHHBIX pPEAKIMi Ha OTKPBITHE
COCTaBHBIX YaCTe HYKICOMPOTEHHOB (OMypeToBas peakius Ha IMOJUIENTUIbI, cepeOpsHas
npo0a Ha MypPUHOBBIE OCHOBAHMUSI, MOJIMOIeHOBast Tpoda Ha GoCcOpHYIO KUCIIOTY).

Jlabopamopuas paboma 6 (4 uaca). «OnpeneneHne U303JIEKTPUIECKOH TOUKU Oeska» u
«OrnpeneneHne akTUBHOCTH KaTtanasbl 1o baxy u Onapuny».

B xone BBOAHOM YacTu OOCYXKTAlOTCS CBOMCTBA OENKOB, OeKoBas mpupoja GepMeHTOB
U OCHOBBI (PepMEHTATUBHBIX PEaKLHH B KIETKE.

[lpakTrueckass 4acTh 3aHATHS BKIIOYAET, BO-TIEPBBIX: OIMPENEIICHNE M303JIEKTPUUECKOM
TOYKH JJIsl pacTBOPA JK€JIATHHA U, BO-BTOPBIX, ONPEC/ICHUE KaTaJa3HONW aKTUBHOCTH B JIMCTHAX
pacTeHUi 0 KOJMYECTBY Pa3I0KEHHON MEPEKHCH BOIOPOIa.

Jlabopamopnas paboma 7 (4 waca). «KadecTBEeHHBIC peaKMU Ha caxapa». B xone
BBOJHOM 4YacTu OOCYXKIaeTcs NPUPOAa MOHO- U OJMIOCAaXapuioB, HMX KiaccuuUKaus u
HOMeHKaTypa. [IpakTryeckast 4acTh 3aHATUS BKIIOYACT [TOCTAHOBKY CleNYOIM X peakuuii: (1)



peakuuy BOCCTAHOBJIEHHUS METHJICHOBOM CHHHU pEIyLHUPYIOLMMU caxapamu, (2) peakiuu
Monuma Ha caxapa, (3) peakuun @DenMHra Ha BOCCTAHABIMBAIOIIME caxapa C MOHO- H
JTcaxapuaami, (4) Ka4eCTBEHHOW peakiiuy Ha aCKOPOUHOBYIO KHCIIOTY.

Jlabopamopnas paboma 8 (4 uaca). «KonuuecTBEHHOE OIpeAeTieHuEe acKOpOMHOBOM
KUCJIOTBD».

B xoxe BBOAHON yacTu 0OCYXKAAIOTCS MPOU3BOAHBIE CaxapoB, aCKOPOMHOBAs KHCIIOTa
KaK IPOM3BOAHAS TEKCO3 U €€ XMMHUECKHE CBoicTBa. Kpome TOro, CTyIeHTBI 3HAKOMATCS C
TUTPUMETPUUYECKUM METO/IOM JJIsl KOJIMYECTBEHHOTO ONPEAEeHUs PA3INYHbIX BEILECTB.

[IpakTiyeckast yacTh 3aHsTUs BKIto4YaeT: (1) MOATrOTOBKY pacTHUTENbHOTO Marepuana K
aHanuzy, (2) tutpoBanue 2,6-muxinopdeHonuHAopeHoIOM, (3) pacuer  KOJIMYECTBA
aCKOPOMHOBOMW KHCJIOTHI B Pa3HbIX BUAAX PACTUTEIBHOIO MaTepuaia (B Mr%).

Jlabopamopnas paboma 9 (4 uaca). «KauyecTBEHHbIE PEaKIlMi Ha BUTaMHHBI». B xo01e
BBOJHOM YacTH 0OCYXKIaroTcsd Kiaccu GuKaluMs, HOMEHKIATypa W XUMHUYECKas MpUPOAa
BUTaMHMHOB, UX OHoJornueckie GpyHKuuu B KieTke. [Ipakrnueckas yacThb BKIIOYAET TOCTAHOBKY
cieaytonMx peakiuii: (1) kauecTBeHHbIE PeaKMu Ha BUTAMHMH A; (2) KaueCTBEHHbIE pEaKlUH
Ha BuTamuH D; (3) KauectBeHHble peakuuu Ha BUTaMMH E ¢ a30THON KHCIOTON M XJIOPHBIM
xkene3oM; (4) KauectBenHas peakuusi Ha BuTaMuHBI B, Bs, Bs.

Jlabopamopuass paboma 10 (4 wuaca). «DU3NKO-XUMHUUYECKHE CBOWCTBA IKUPOB.
Owmpbinenuey». JlabopaTopHoe 3aHATHE MpEANoiaracT BBINOJHEHHE cleayronmx padot: (1)
[Nony4yenue xunkoro Mbuia; (2) BeicamuBanue Mblia, mojydeHHue HepacTBOpuMbIX MbuT Ca u PD;
(3) BoicanuBanue Mbuia; (4) PasnosxeHue Mbliia MUHEPAJIbHBIMUA KHCJIOTaMHU.

Jlabopamopnas paboma 11 (4 wuaca). «DU3HKO-XUMUUYECKUE CBOWCTBA IKHUPOB.
KoHcTaHTBI ISl XapaKTEepUCTUKA KauecTBa KUPOBY». BBOJHAs 4acTh BKIIOYAET OOCYXKIEHUE
KOHCTaHT JKMPOB: KHCOTHOTO 4YHCIIA, YMCIAa OMBUICHHS, S(UPHOTO YHCIa, HOTHOTO dYHCIa,
MEepPEeKUCHOro uucia. B Xoje mpakTuueckod 4YacTH BBIIONHSIOTCS JabopaTopHble pabOTHI MO
OTIpeNeNIeHUI0 HOMHOTO YHWCa, YMCIa OMBUICHHS , KUCJIOTHOTO W TEPEKHUCHOTO Yucen s
Pa3IMYHBIX PACTUTEIBHBIX Macedl.

Jlabopamopnas paboma 12. (4 uaca) «Inexrpodope3 HYKICHHOBBIX KHCIOT B
arapo3HOM Tele.

B xone BBOJHOI 4YacTu 00CYXAalOTCS CTPOCHUE U YPOBHHM CTPYKTYPHOH OpraHu3aluu
HYKIEUMHOBBIX KHUCIIOT, UX (YHKIMU B KieTke. Taike paccMaTpUBAIOTCS OOUME MPUHITUIIBI
ANIeKTPO GOpEeTUIECKOro paszueicHuss Moyiekyn. llpakrudeckass yacTh 3aHsTus BrIrodaer: (1)
npurotoByienne 1% araposnoro rens, (2) nanecenue oopasios IL[P-pparmenTor JJHK xuBbrx
opranu3MoB (Oakrepuii, apxeit, rpuboB), (3) pazmeneHue (PpparMeHTOB B AJIICKTPUUYECKOM IIOJIE,
(4) BU3yaIM3aIuio U ompeelieHue pazmepa GparMeHTOB € UCIOJIb30BAHUEM CTaHAAPTOB JIJTHHBI.

9. Tekyumii KOHTPOJIb IO TUCHUILIHHE

Texkyumii KOHTPOJb MO AUCHUIUIMHE MPOBOAMTCS IyT€M KOHTPOJS MOCEIIAEMOCTH,
MPOBEJICHUS] KOHTPOJIBLHBIX PabOT, TECTOB IO JIGKITMOHHOMY MaTepuaity, BBITIOJHEHHUS 3aJlaHUM
Mo TeMaM JabopaTopHbIX paboT, u ¢ukcupyercs B (opMe KOHTPOIbHOW TOYKH HE MeHee
OJIHOTO paza B CEMECTP.

10. HOpﬂIlOK MPOBE€ACHUA U KPUTECPUHA OLICHUBAHUA l'lpOMC?KyTO‘-lHOﬁ aTreCcranumu

3aueT B 4ETBEPTOM CEMECTpe MPOBOIUTCS B MUChMEHHOW (opme mo Ouieram. buier
COJIEP’KUT KOMIIETEHTHOCTHBIE 3aJjaHusl, BKIOYAIOLE BOIPOCH HA 3HAHUE TEOPUHU, aHAIU3 U
WHTEPIIPETALUIO, OLIEHKY U IPUHATHUS PEILCHHUS.

[lepBast yacts mpeacrasisier coboit Tect u3 15 Bompocos, mposepsroumx MOIIK-1.1.
OTBeTHI HAa BOIIPOCHI IEPBOM YacTU JAOTCS ITyT€M BbIOOpA U3 CIIMCKA MPEATIOKEHHBIX.

Bropas wacte comepxxkut 10 Bompocos, mposepsitoumx MOIIK-1.2. OTtBer Ha Bompoc
BTOPOM 4acTU JAeTcs U3 CIUCKA MPEUIOKEHHBIX.



[IpuMepHBIil TIepeUeHb TEOPETUYECKUX BOITPOCOB:

Kaxkas xumudeckast CBsI3b MOABEPraeTcs TUIAPOIN3Y IIPH pacnaae OenKkoB?
. BOJIOpOJIHAs

. CTIo)kHOA (prpHAas

. TIeTITH/THAS

. TuIpo hoOHas

. TTIUKO3UAHAs

. HA OJIVH U3 MPETI0’KEHHBIX BAPUAHTOB HE SBIISCTCS MPABHIBHBIM

OXN 0w O -

B penapamuu JIHK yuactByroT depMeHTHI (2 IpaBUIBHBIX OTBETA):
. IeNTUIUATpancdepasa U NenTUIUITPAHCIOKa3a

. DK30- U 3HJIOHYKJI€a3bl

. AHK-3aBucumas PHK-nommepasza

. HyKJIeo3Haa3a

JHK-nurasa

. THpasa

0T wW O N

. BeibepuTe U3 criricka romornoaucaxapuabl (2 TpaBUIbHBIX OTBETA)
Kpaxma

. XUTUH

THaTypOHOBas KMCIIOTa

. TNIMKO3aMHUHOIIMKaH

. IENTHAOTIIMKAH KICTOYHON CTEHKU OakTepuil (MypenH)

HU OJIMH U3 IIPEJUI0KEHHBIX BAPMAHTOB HE SABJISIETCS TPaBUIIbHBIM

OE 0w oON W

. K mpousBoHbIM muiieprHa oTHOCATCS (2 TpaBUIIBHBIX OTBETA)
. TPUALUIITIIALLEPU b
. XOJIECTEpUH
. chuHTOTUTIH ABI
doc pomumu sl

. DIKO3aHOU JIbI

HH® o N

5. Hanmummre d¢parmeHT o-amuno3sl kpaxmana (ol—4 O-TIuKo3ugHBIE CBS3H),
COCTOSIILIETO U3 TPEX-UETHIPEX MOHOMEPOB.

6. BBIBEPUTE IIPABWJIbHOE YTBEPXX/IEHUE:
Ontuyeckoil akTHBHOCTBIO HE 00J1a/1aeT:

a) JICHIINH,;

0) aylaHuH;

B) INIUITUH;

T) IUCTEHH;

1) apTHHUH.

7. BBIBEPUTE TP ABUJIbHOE Y TBEPXX/IEHUE:
Cepycoaepranieil aMUHOKUCIIOTOM SBJISIETCS :

a) TPEOHUH;

0) METHOHUH;

B) TpUIITO(aH;

T) CEpUH;

1) THPO3HH.

8. BBIGEPUTE ITP ABWJIBHOE Y TBEPXXJIEHUE:
B n3osnexrpuieckoil Touke:



a) nonusoBano 50% amMHuHOIpyni;

0) creneHb MOHU3ALMHY AMUHO- U KapOOKCHIIBHBIX IPYII OJMHAKOBA;
B) HOHM30BaHO 50% KapOOKCUIIBHBIX IPYIIII;

T') aMUHO- M KapOOKCHJIBHBIE TP yIIThl HEHOHU30BAHBI;

1) pK1=pKo.

9. BBIGEPUTE TP ABWJIBHOE Y TBEPXXJIEHUE:

buypeToByro peakuuio qarmT:

a) BCE€ aMHUHOKHUCIIOTHI;

0) aMUHOTPYIITIBI AMHUHOKHUCJIOT;

B) KapOOKCHIIbHBIE TP yITIBl aMHHOKHCIIOT;

) apOMaTHYECKUE AMUHOKHCIIOTHI,

J) BCE BEILECTBA, COJICPIKAIIME HE MEHEE JIBYX IETITHTHBIX CBS3CH.

10. BBIBEPUTE ITP ABMJIbHOE Y TBEPXXJIEHUE:

B nporuecce ruaponuza Genka:

a) yMeHbIaeTcs Konudectso cBoboausix COOH-rpynm;
0) yBEIMYMBAETCS KOJIMUECTBO CBOOOIHBIX aMUHOTP YIIIT;
B) najaet pH pactBopa;

r) 00pa3yroTCs MENTUIHbIE CBSI3H;

1) BBIJICTISICTCS] Ta3000pa3HbIN a30T.

11. BIBEPUTE ITP ABUJIBHOE YV TBEP XXJIEHUE:
KcanTonporenHnoBast peakiysi XxapaKTepHa s

a) BCEX aMMHOKHUCIIOT;

0) THOAMHUHOKHUCIIOT;

B) IIUKIMYECKAX aMUHOKHCIIOT;

T) JTFOOBIX JUTICTITHIOB;

) e TUTHBIX CBS3EH.

12. BLIBEPUTE ITP ABUJIbHOE Y TBEP XJIEHUE:

ATOM yriIepoa sSBISETCSI aCHMMETPUICCKAM, €CIIH OH UMEET :
a) YeTBhIPE Pa3HbIX 3aMECTUTEIS,

0) "yeThIpe aToMa BOJAOPO/IA;

B) IBOMHYIO CBSI3b;

T) TPOMHYIO CBSI3b;

1) IBa Pa3HbBIX 3aMECTUTEJIS.

13. BLIBEPUTE ITPABUJIBHOE Y TBEP XX/ IEHUE:
I'mroxo03a sBasSeTCS

a) KETOTEKCO30M;

0) aucaxapuiom;

B) IJTFOKOHOBOW KHMCIJIOTOI;

T) QJIbIOTEKCO30H;

1) KETOTIEHTO30M.

14. BBIBEPUTE ITP ABUJIBHOE Y TBEP XX/ IEHUE:
®pyKTo3a SABISETCS:

a) KETOTEKCO301;

0) aBIOTEKCO30M;

B) KETOIIEHTO30i1;

T') QJIbIOTIEHTO30M;



1) TUCaxapuIoM.

15. BBIBEPUTE [P ABMJIbHOE Y TBEPX/IEHUE:

B pe3ynpraTe KMCIOTHOTO THAPOJIN3A CaXapo3bl MOTYyJaroT:
a) TOJIBKO TVIIOKO3Y;

0) TII0KO3Y U TAIAKTO3Y;

B) TaJlakTO3y U (pPYKTO3Y;

I) TOJIbKO (PpyKTO3Y;

1) GpyKTO3Y U TIFOKO3Y.

16. BBIBEPUTE [P ABMJIbHOE Y TBEPXXJIEHUE:
OCHOBHOM CTPYKTYpHBIH MOJIMCaXapuJ pacTeHUM:

a) UHYJIUH,

0) aMHJIOTIEKTHH;

B) TeNapuH;

T) caxapo3sa;

) IEJUTI0JI03a.

17. BBIGEPUTE ITP ABWJIbHOE Y TBEPXJIEHUE:
[TpoyKTOM KHMCIOTHOTO THIPOJIN3a IITMKOTEHA SBIISETCS:
a) M0 K030-6-ocdar;

0) rimoko30-1-docdar;

B) TJIIOKO34;

r) PpyKTO3a;
J) TaJIaKTO3a.

18. BBIBEPUTE [P ABMJIbHOE Y TBEPXXJIEHUE:
[Tpu moHOM THUIPOIH3E Kpaxmama o0pazyercs:

a) aMHJI03a;

0) dbpykro3a;

B) IJIIOKO3a;

r) pr603a;

1) MaJIbTO3a.

19. BLIGEPUTE TP ABUJIbHOE Y TBEPXXJIEHUE:

[lpy TONHOM KHUCIOTHOM THUIPOJM3E HYKIEHHOBBIX KHUCIOT BO3HUKAIOT BCE
MepEUYHCIICHHbIE BEIIECTBA KPOME:

a) (hochOpHOI KHCIIOTHI;

0) IEHTO3BbI;

B) IIlypPUHOBBIX OCHOBAHHUI;

r) ATO;

1) aJlcHUHA.

20. BBIBEPUTE IIP ABUJIbBHOE Y TBEPXX/IEHME:
[TepBuunas crpykrypa JIHK obecneunBaercs:

a) BOJIOPOJTHBIMU CBSI3MU;

0) ruapo GoOHBIMU CBSI3AMU;

B) ochoand pupHBIMU CBSZAMH;

') HOHHBIMH CBSI35IMU;

1) IOJISIPHBIMU CBSI3SIMHU.

21. BBIBEPUTE ITP ABUJIbHOE Y TBEPX/IEHUE:



HyxienHoBbIE KHCIOTHI UMEIOT a0COPOITMOHHBIA MakCUMyM B 00acTu 260 HM 3a CYeT:
a) BOJJOPOJTHBIX CBSI3CiHi;

0) MEHTO3bI;

B) ocTtaTtka (ocopHOH KHUCIOTHI,

T) T€TePOLIUKITNYECKH X COSTUHEHU;

1) dochoand QUPHBIX CBS3CH.

22. CKOJBbKO Tap OCHOBAHUI MPUXOIUTCS HA OJJMH BUTOK ABOHHON crmpanu JTHK:
a)s

0) 10

B) 15

r) 20

1) 100

23. KakuMu CBSI3IMH COEAMHSIOTCS MEXAY COOON MOHOHYKICOTHIBI, CO3/aBas
TUHEHWHBIE MTOTMMEPHI:

a) MonHbIMU

0) docdoaus hupHBIMH;

B) [TupocdocdarasiMu

r) Bonopoausimu

1) KoopauHanmoHHBIMI

24. Mexny KaKuMHU ITapaMy OCHOBAHU BO3HUKAIOT BOJOPOIHBIE CBSI3U:
a) A-T’
0) A-T
B) I-11
r) T-1]

Kpurepun onenuBanms 3adera: 80 — 100 % (MuaMMYyM 20 mpaBHIBHBIX OTBETOB) — 5, 60
— 79 % (15 — 19 mpaBunbHBIX 0TBETOB) — 4, 40 — 59 % (10 — 14 npaBUIBHBIA OTBET) — 3, MEHEE
40 % (9 1 MeHee MPaBUIBHBIX OTBETOB) — 2.

Pesynbrartel 3auera OMpEAEISIIOTCS <«3AaYTEHO» TPU MONYYEHUH OLEHOK «OTIMYHOY,
«XOpOILO»,  «YAOBJIETBOPUTEIHHO, U «HEe 3aU4TCHO» - NpH TOJIYYCHUU OLECHKH
«HEYIOBIETBOPUTEIHHOY.

11. YueOHo-MeTOANYECKOE 00€CIIeYe HIe

a) DNEeKTPOHHBII Yy4eOHBI Kypc MO [IUCHUIJIMHE B 3JIEKTPOHHOM YHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=22751.

0) OnieHOYHBIE MaTepuabl TEKyIIETO KOHTPOJIS M IPOMEKYTOYHOH arrectaluu IO
JUCLUILIMHE.

B) [I1an ceMrHApPCKUX / MPAKTUYECKUX 3aHSATHH 110 U CIHUTLIMHE.

r) MeToauueckue yka3aHus IO IPOBEIEHUIO J1JaOOPAaTOPHBIX padoT.

12. IlepeuyeHb yueOHOI JInTepaTyphl U pecypcoB ceTu MHTepHET

a) OCHOBHAs JIUTEpaTypa:

- Epmos, 0. A. buoxumus : yaeOHUK U npaktukym s By3os / FO. A. Epmos, H. 1.
ZaiinieBa; mox penakumeit C. WM. lllykuna. — 2-e u3n., ucnp. u gon. - Mocksa : M3natenbcTBo
IOpaiit, 2022. - 323 c..

- Komog, B. IIl. buoxumus : yueOnuk mis By3os / B. I1. Komos, B. H. IlIBenoBa; nox
obmeit penakuuen B. I1. KomoBa. — 4-e uzn., ucnp. u ngon. — Mocksa : M3narensctBo FOpaii,
2022. - 684 c.



- ®unonora M.B., bonpmakoBa M. A., Uypunr A.A. Ilpakrukym 1o OMoXuMuu: ydeOHO-
MeTtoauyeckoe nmocooue. — Tomck, 2021. — 104 c.

0) JOTOTHUTENIbHAS TUTEpaTypa:

- OcnoBsl ouoxumuu Jlennnmxepa T. 1: B 3 1. /1. Henbcon, M. Koke ; nep. ¢ anr. T. I1.
MocomnoBoit og pea. A. A. bornanosa, C. H. KouerkoBa - Mocksa : BUHOM. JIa0. 3nanwmii ,
2011 - 694 c.

- buccanrep X. Ilpakruueckas su3zumonorus / X. buccBanrep ; mep. ¢ anrn. T. IL
MocomnoBoii ; ¢ mpeauci. A. B. Jlepamosa. - Mocksa : BUHOM. JlaGoparopust 3nanuii, 2017. -
328 c.

- IlpuHnunsl 1 MeToapl OMOXMMHM U MOJEKYIApHOW Ouosormu / [D. DiitkeH, A. P.
beiinoyn, k. @aiidd u ap.] ; pen. K. Yuncon, [lx. Yonkep ; nep. c auri. T. I1. Mocomnosoii, E.
10. Bozenex-Pemernsk ; mox pea. A. B. Jleramora, B. 1. TumkoBa. - 2-¢ uzn.. - Mocksa :
BUHOM. Jlabopatopus 3Hanuit, 2015. - 848 c.

- OCHOBBl AMHAMHYecKOW Onoxumuu: [ydeOHOe mocoOue Aisi CTYAEHTOB BY30B IO
HanpasieHusM "buonorus", "D koaorus u npupoAonosnb3oBanue’, "XumMudeckast TEXHOIOIUS U
ouorexnosorus'", crnenuanbHOCcTsM  "buomnorus", "Ousmonorums", "Mukpobuomorus",
"buorexunonorus", "buoskonorus'] /B. K. [Tnakynos, FO. A. HukonaeB - Mocksa : Jloroc , 2010
-213 c.

- Principles of Bioenergetics electronic resource /by Vladimir P. Skulachev, Alexander V.
Bogachev, Felix O. Kasparinsky. Berlin, Heidelberg: Springer Berlin Heidelberg : Imprint:
Springer, 2013 - 436 p.

B) pecypcsl cetu MHTepHeT:

- OTKPBITbIE OHJIAH-KYPCHI;

- caiiT omoxumus i cryaeHTa: https//biokhimija.ru/

- CallT, TOCBSIIEHHBI MOJICKYJSPHBIM OCHOBAaM COBPEMEHHOH OHOJOTMH U
OPAKTUYECKUM TPUMEHEHUSM Hay4yHbIX JOCTHKEHHMA B MEAMIMHE M OHOTEXHOJIOTUU:
https://biomolecula.ru/

- mepuoandeckoe m3nanue PLoS Biology http://biology.plosjournals.org DnexrponHas
BEpCHUsI XKypHaa.

- MpUKITagHast OnoXuMHs U1 MUKpoOuoorus : xypHai /Poc. AH, MH-T Onoxumun um. A.
H. Baxa. Dnekrponnsiii pecypce. http://elibrary.ru/contents.asp?titleid=7955.

- o6ubnuorpaduueckas u pedeparuBHas 6aza JTAHHBIX «Scopus»
https://www.scopus.com.

13. IlepeyeHb MH( OPMALMOHHBIX TEXHOJIOTHIi

a) JJMIEH3UOHHOE U CBOOOIHO PacIpOCTPaHIEMOE MPOTPAMMHOE O0ECIICUCHHUE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BiimrodaeT MpHIOKCHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint O utlook);

— yOMMYHO OCTyMHBIE o0navynbie TexHojaoruu (Google Docs, SIHaekc MMcK U T.11.).

0) nH(OpPMAIIMOHHBIEC CITPABOYHBIC CHCTEMBI:

— DJIEKTPOHHBIN Katajuor Hayunoit OnOIMOTEKN Ty -
http://chamao.lib.tsu.ru/search/query?locale=ru&theme=system
— DnexTpoHHas O6ubamoTexa (peno3uTopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBbC Jlans — http://e.lanbook.com/
— OBC Koncynperant crymenTa — http://www.studentlibrary.ru/
— O6pazoBarenbHas miardopma FOpaiit — https://urait. ru/
—9BbC ZNANIUM.com — https://znanium.com/


https://biokhimija.ru/
https://biomolecula.ru/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/

—9BC IPRbooks — http /www. iprbookshop.ru/

14. MaTtepuabHO-TeXHHYeCKOe 00ecIeyeHue

AymaTopuu i TPOBEIEHUS 3aHATHM JIEKIIMOHHOTO THIIA, OCHAIICHHOW JIOCKOW M
MYJIBTUMEIUHHBIM 000pYJOBaHUEM JUTSl AEMOHCTPALlUK MIPE3EHTAIM, a Takke ayauoCHCTEMOM
JUISL IEMOHCTpAIMy 00y4Jaro I X BUACOPOIUKOB.

AyoaTopuHM UIS TIPOBEICHUS 3aHSATUNA CEMHHAPCKOTO THWIIA, WHIUBUAYAIBHBIX W
TPYIIOBBIX KOHCYIIBTAIIMH, TEKYIIEr0 KOHTPOJIS U TPOMEX YTOUHON aTTeCTalluH.

[TomerieHus U1 CaMOCTOSATENIbHOW pabOThl, OCHAILCHHBIE KOMITBIOTEPHON TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpEeay U K
MHQOPMAILIMOHHBIM CIIPABOYHBIM CHCTEMaM.

VYuebHnas  maboparopusi, OCHAIEHHas TEPMOCTaTOM, BBITSDKHBIMH  IKadamu,
TUCTAJUIATOPOM,  XOJOAMJIBHUKOM,  DJIEKTPOHHBIMH  BECaMH,  CHEKTPO(HOTOMETPOM,
(hOTOINEKTPOKOIOPUMETPOM,  IEHTPU(YTOH, CHCTEeMOH  JUIs  TOPHU30HTAIBHOIO  Telb-
anekrpodopesa, aBTOMATHYECCKUMHU THUMETKAMU, JJIEKTPHYECKOW TIUTMTKOW, BOJSHON OaHei,
XUMUUYECKON Mocyaoi, Ha0OpOM peakTHBOB, MOCYIOW M pacXoAHBIMU MaTepuanamu (Oymara u
ap.) (PunonoBa M.B., bonsmakoBa M.A., Uypun A.A. Ilpaktukym no OHOXUMHH: y4yeOHO-
Meroanudeckoe nocobue. — Tomck, 2021. — 104 c.).

AymaTopum AN TIPOBENEHUS 3aHATHH  JICKIMOHHOTO W CEMHHAPCKOTO  THIIA
UHJVBHUIYaIbHBIX M TPYNIOBBIX KOHCYAbTAllMH, TEKYILIEro KOHTPOIS M IPOMEXKYTOUHOMH
aTTecTallMM B cMeleHHOM (Qopmare (KpoccruiaT@opMeHHas cucTeMa YIpaBlIEHUS KypcaMu
Moodle, «AKTpy», cucTeMbI AJis 0 0ecriedeHHUsI MPOBEICHUS TeJICKOHQepEeHIIHNH ).

15. Uudopmanus o pazpadboTuuKax

Uypun Anexceil AJEKCaHAPOBUY, JOKTOp MEAUIIMHCKUX HaykK, kKadenpa Quznosoruun
pacteHuii, OuotexHonsoruu U O6uouHdpopMaTuku buonornueckoro mHcrutyra HamuonanbHOTO
M CCIIeIOBATENLCKOTO TOMCKOTO rOCYIapCTBEHHOTO YHUBEPCUTETA, TIpodeccop.


http://www.iprbookshop.ru/

