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1. Heaun, 3a1aum U NIVIAHKMPYeMbIe Pe3yJbTAThl 00y4YeHUsI 0 IUCUMUILJINHE

Kypc «buoxumus» coboit CIIEIUAJIbHBIN

€CTECTBEHHOHAYUYHBbI Kypc Mg OakajlaBpoB, OOYYalOIIMUXCS IO HaIpaBJICHUIO

MnpcacTaBJACT

MOATOTOBKHU «BHOTEXHOIOTHS.

[{ensiMu OCBOCHUSI JUCITUTIINHBI « BUOXUMUS) SIBIISIIOTCS:

- (GopMHpOBaHHE Yy CTYJACHTOB HAY4YHBIX MPEACTABICHUN O crnenuduke
MOJIEKYJIIPHOTO, HAIMOJICKYJIIPHOTO M CYOKJIETOYHOTO YPOBHEW OpraHu3aiuu

OMOJIOTUYECKHX CHCTCM, SABJIIOITUX CSI OCHTPpAJIbHBIM SJICMCHTOM
OMOTEXHOIOTHYECKHUX IMPOU3BOACTB,

- Aartb CTyACHTaM q)YHI[aMeHTaJ'IBHBIC SHaAHUA O CTpPOCHHU U CBOMCTBaX
XUMHUYCCKHUX CO@IIHHGHHﬁ, BXOAIIMX B COCTaB YKMBOU MaTCpuu, HMX B3aHMMHBIX
IMpCBpalICHUAX, O 3HAYCHHU OMOXMMHYECKHX npounecCcoB € HUX Y4dJaCTUCM JJIAd
IIOHHUMAaHUs CI)I/ISI/IKO-XI/IMI/I‘-I€CKI/IX OCHOB JKHM3HCACATCIBbHOCTH, MOJICKYJIAPHBIX
MECXaHHU3MOB HAaCJICACTBCHHOCTH,

- C(l)OpMI/IpOBaTB IIOHMMAaHHC CIHWHCTBA METa00JIMIECKUX IIponecCcCoB B
OpraHu3MC M HUX pCryjsiud Ha MOJICKYJIIPHOM, KICTOYHOM M OPIraHU3MCHHOM
YPOBHAX, HATh OIIBIT OKCIICPUMCHTAJIbHOT'O N3YUYCHUA OMOXMMHUYECKUX IMpOHICCCOB,

- IIOATOTOBKA CTYACHTA K ACATCIbHOCTH B COOTBECTCTBHH C KBaHH(l)I/IKaHHOHHOfI

XapaKTCpI/ICTI/IKOf/'I I10 HAIIPAaBJICHUIO.

OOyuenue mo guciuIUiMHe «bUOXMMUS» HampaBieHO Ha (OPMUPOBAHUE
y 00y4arommxcs CASAYIOMUX KOMITETEHITUH:

Koa u HauMeHOBaHHe KOMIIeTEHIIU I ](IH}]I/IKaTOpI)I JAOCTHUKCHUA

KOMIIETCHII U

OIIK-1. CnocoGeH M3y4aTh, aHAIU3UPOBATH,
UCTIOJIB30BaTh OHMOJIOTUYECKHE OOBEKTHl U
IpPOIIECChl, OCHOBBIBAsCh HAa 3aKOHAX M
3aKOHOMEPHOCTSIX MaTeMaTU9YeCKUX,
(bU3NUeCKUX, XUMUYECKUX U OHOJIOTHYECKUX
HayK U UX B3aUMOCBS3SIX

NOIIK-1.1. 3xaeT 3aKOHBI 1 3aKOHOMEPHOCTH
MaTeMaTUYeCKUX, PU3NUECKUX, XUMUUYECKHUX
¥ OMOJIOTMYECKUX HAYK U UX B3aUMOCBSI3U
NOIIK-1.2. Criocoben usyyarb u
aHAIM3UPOBATh OMOJIIOTHYECKHE OOBEKTHI U
TIPOIIECCHI

HOIIK -1.3. Binageer HaBbIKaMu
WCIOJIb30BaHUs B TPO(EeCCHOHATTLHOM
TEATEIEHOCTH OMOIOTMYECKIUX OOBEKTOB U
MIPOLIECCOB

OIIK-7. CnocoGeH nMpoBOANUTH
AKCIIEPUMEHTAIbHBIE NCCIICAOBAHMS
UCTBITAaHUA IO 33JJAHHOM METOJIHKE,
HaOJI0ICHNS U U3MepeHHUsl, 00padaThIBaTh U
HMHTEPIPETHUPOBATH HKCIIEPUMEHTAIbHbIC
TaHHBIE, IPUMEHSISI MAaTeMaTHIECKHE,
¢duznueckue, PU3NKO-XUMUYECKHUE,

HOIIK-7.1. 3HaeT 0a30BbIE MATEMATUYECKHE,
¢busnueckue, PU3NKO-XUMHUYECKUE,
XUMHYECKHE, OMOJIOTHYECKHUE,
MUKPOOHOJIOTHIECKUE METOIHI,
MIpUMEHsIeMble B OMOTEXHOJIOTUN
HOIIK-7.2. Brageer 0CHOBHBIMH METOIAMU
SKCHEPUMEHTAIIbHBIX UCCIIEJOBAaHUHN U
HCIBITAHUN B OMOTEXHOJIOTUH




XUMHYECKHE, OMOJIOTHYCCKHE, HOIIK-7.3. 'oToB 110 3aJaHHOM METOJUKE
MHUKPOOHOJIOTMYECKHUE METOIBI MIPOBOIUTH IKCIIEPUMEHTAIILHBIC
UCCIIEIOBAHMS U UCIIBITAHUS, HAOMIOACHUS 1
U3MepeHus1, 00padbaTeIBaTh U
HHTEPIPETUPOBATH JKCIIEPUMEHTAIIbLHBIE

JTaHHBIE
IIK-4. Crioco0eH K MOUCKY U aHATU3y HIIK-4.1. 3naeT akTyaabHYH0 HOPMATUBHYIO
HAy4YHO-TEXHUYECKOH MHPOpMAIUH JIOKYMEHTAIMIO B CBOCH 00JIACTH, METOJIbI

MHTEPIPETAINHU PE3YJIbTaTOB UCCIICIOBAHUMA aHaJIM3a HAyYHbBIX TAaHHBIX, IUIAHUPOBAHHMS U

OpraHM3alK UCCIIEI0BAaHUN U pa3paboTOK
HIIK-4.2. YMeeT NpUMEHATh aKTyaJIbHYIO
HOPMAaTUBHYIO

JOKYMEHTAIUIO B CBOEH 001aCTH 3HAHUIA,
o(opMIIATH pe3yIbTaThl HAYYHO-
UCCJIEJIOBATEILCKUX U ONBITHO-
KOHCTPYKTOPCKHUX paboT

HIIK-4.3. CriocoOeH oCyIIecTBIATh
pa3paboTKH IJIaHOB U

METOAMYECKUX MPOTrpaMM MIPOBEICHUS
HCCIICIOBAHUM,

OpPraHu30BBIBATH COOP U U3YyUEHUS HAYUHO-
TEXHUYECKOH MH(OpMAIIUH 110 TeMe
UCCIIIOBaHH U pa3pabOTOK, MPOBEIUTH
aHAJIU3 HAYYHBIX JAHHBIX, PE3YJIbTaTOB
9KCIIEPUMEHTOB, OCYILECTBIATh
TEOpeTHUUeCKHre 0000IIeHNsT HAyYHBIX

JTAHHBIX, PE3YJIbTATOB KCIIEPUMEHTOB U
HaAOITIOIeH U

2. MecTO0 AUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMBbl

Jucuuiumbaa «buoxuMmusy OTHOCHTCS 00s3aTenbHONM YacTh Oiloka b.l1:
Mopnyns «MaremaTuyecKue U €CTECTBEHHO-HAyYHbIE JUCLHUIIIINHBDY.

CBenenus, wuznaraemple B Kypce «buoxumus», narT O0OBACHEHUE
OMOJIOTUYECKUX SIBJIEHUH C MCHOJb30BAHUEM JAHHBIX (PU3MKO-XUMHUUYECKUX
UCCJIE0OBAaHUI MU HEOOXOAMMBI I M3YYEHHUS CTYJEHTaMU JAPYTHX JIUCLMIUINH,
Harpumep: «XUMHUsi OMOJIOTMYECKH aKTUBHBIX BEUIECTBY», « OCHOBBI OMOTEXHOJIOTHI,
«IIpomMbinieHHass OHOTEXHONOTUSD»Y, «OCHOBBI MOJIEKYJSIPHOW OHOJIOTMM» W B
MIPAKTUYECKOU IEATEIIBHOCTH MOCJIE OKOHYaHus BY 3a.

Jl5is ycBOeHHUs Kypca CTYJAEHTBI TOJDKHBI OBITh 3HAKOMBI ¢ Kypcamu "O61mas u
Heoprannyeckas xumust'", "Oprannyeckas xumus'", "dusnueckas xumus' u "KomnouaHast
xumus'", a Takoke Kypcom «O01as OuoI0Tus 1 MEKPOOHOTIOTUS.
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3. CTpykTypa u cofepkaHue TUCHUILTHHBI

aKaJieMUYecKux Jyaca (13 Hux 54 yaca— camocTosiTeIbHas paboTa CTYICHTOB).

4 cemecTp: jekuuu — 36 4acoB, abopaTopHbie paboTel — 54 yaca, dhopma

KOHTPOJISl — HK3aMeH, KypcoBas padoTa.

3.1

Buabl yueOHoli padoThl M TPYA0EMKOCTh

(o dhopmam oOyUeHMS)

3.1.1. Ounas popma oOyuenus

Ne i/ . KosmyecTBo
Buj yueOHoii padoThl
4acoB
1 AyIHMTOpHbIE 3aHATHSA 90
B tom uucne:
11 Jlexuun 36
12 CeMuHapcKue/pakTUYECKIE 3aHITHUS
13 JlaGoparopHble 3aHITHS 54
2 CamocrosiTesibHas padoTa o4
3 IIpoMe:kyTouHasi aTTeCTALUS
3auer/mud.3a4eT/IK3aMeH IK3aMeH
4, KypcoBas paGora
Hroro 144

3.2 TemaTH4YeCKHUii IJIAH U3YYEeHUS TUCITUTIHHBI
(o ¢popmam 0OydeHMS)

3.2.1. Ounas opma 00yueHus

TpynoemkocTsb, yac

AyautopHasi padota

%
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SEE 25| £E2| &3¢
8 8 El QO 2
1 | Bencnue B Onoxumuio. MeToabl 2 4
o6uoxumun. cropus 6MOXUMUU
2 Tema 1. YrieBoabl 2 6
3 | Tema 2. Jlununsl 2 4
4 | Tema 3. AMUHOKHCIIOTHI, ITETITHIBI 2 6
5 | Tema 3. benku 2 6
6 | Tema 3. ®epmeHTHI 2 4




7 Tewma 5. Hykneo3u b1, HyKJI€OTHIBI, 2 4
HYKJICHHOBBIC KUCJIOTBI
8 | Tema 6. Ilepenaua TEHETHYECKOM 2

uHboOpMaMM  KaK  COBOKYITHOCTh
OMOXMMUYECKUX IPOLIECCOB

9 | Tema 7. Crpoenue 2
HUTOILIaA3MAaTHYECKOM MEMOpaHBI.
Tpancnopr BEILIECTB yepes
IUTOIJIA3MAaTHICKY0 MEMOpaHy

10 | Tema 9. OOMeH  BewecTs U 2 4
MIPEBPAIIICHUE SHEPTUHU B KJICTKE

11 | Tema 10. OkucnuTenbHBIE TPOIECCHI B 2 4
KJIETKE

12 | Tema 11. dorocunTes. 2

13 | Tema 12. XemocuHre3 2

14 | Tema 13. I'mukomus. 2 4
[TenTo3odocharubrit MyTh

IpeBpalICHu:A yIrieBo40B

15 | Tema 14. bpoxxenue 2 4
16 | Tema 15. AspoOHOE pIXaHKE 2 4
17 | Tema 15. A3poOHOE IbIXaHKE 2
18 | Tema 16. AHaspoOHOE nbIXaHUE 2
Hroro 144 36 54 54

3.3 Conep:kaHue JUCHUTTHHBI

BBenenue. buoxumus - Hayka 0 BEHIECTBAX, KOTOPbIE BXOAST B COCTAB KUBOU
MPUPOJIbI, U UX MNPEBpAIICHUSAX, JISKAIIUX B OCHOBE Pa3sHOOOPA3HBIX MPOSBICHUMN
KUZHEAEATEeIbHOCTU. TeopeTruueckas U MpakTUUecKasi 3HAaUUMOCTh OMOXUMUU, CBS3b
C ApYTUMHU €CTECTBEHHbIMU HaykaMu. KpaTkast uctopust pa3BUTHsi OMOXUMUH.

Tema 1. Yraesoasl. Knaccudukanus u HoMeHkiIatypa. buonorudeckas poJib u
pacnpoctpaHenue B mpupojge. OCOOEHHOCTH CTPOEHUS, U30MEPUHU, KOH(POPMALIUUA U
OMOXMMHUYECKUX CBOWCTB MOHOCaxapuaoB. [Ipon3BoiHbIE MOHOCAXapUAOB: KHCIIOTHI,
TJIMKO3UIbL, aMHUHOCcaxapa, docdocaxapa. [TpakTuueckas 3HAYUMOCTh
MOHOCAXapHJ0B U UX MPOU3BOIHBIX.

Omnurocaxapuael. CTpoeHHE, CBOWCTBA M OWOJOTHYECKass POJb OCHOBHBIX
MIPUPOIHBIX AUCAXAPUJIOB.

[Tonucaxapuabl: ToMO- W rereporivkanbl. CTpoeHUEe, CBOMCTBA M 3HAYCHHUE
Kpaxmaia, TJMKOTE€Ha, IeJUTIo03bl, XuThHa. [erepormmkanbl. Kimaccudukanus,
pactpocTpaHeHue u Ouonorudeckas poib. [Iporeornukansl. [ TMKO3aMUHOTIINKAHBI.
[IpakTH4eCcKOe UCIOIB30BAaHUE OJIUTO- U TTOJIMCAaXapUJIOB.

Tema 2. Jlunuasl. Crpoenue, GUBHKO-XMMHUYECKHE CBOWCTBA U
dbyHKIIMOHAMBHAS PoJib TUnKA0B. Kinaccudukanus u HOMEHKIaTypa )KUPHBIX KUCTIOT.




Ctpoenne u  (PUBUKO-XMMHUYECKHE CBONCTBA MPUPOJHBIX KUPHBIX KHCIOT
(HACBILIEHHBIX; MOHO- W TOJUEHOBBIX). [IpUHIMIBI XUMHYECKOTO CTPOCHUS WU
(GyHKIMN SHKO3aHOUIOB.

dochomunuasr: THIepodochOTUTHIB U CHUHTOMUETUHBL. ATTUITIUIICPUHBI.
Bocku. I'mukonunuuabl: 1epeOpo3uabl W ranrivo3uabl. CTepounbl: CTPYKTypa,
CBOMCTBA BAKHEUILINX NPEICTaBUTENEH (XOJIECTEPOII KEMTUHBIE KUCIOThI, CTEPOHIHBIE
TOPMOHBI, BHUTamMuHbl Tpynnbl J[). buonoruueckas posib W MPAKTHYECKOE
UCIIOJIb30BAHUE JIUTTH]IOB.

Tema 3. AMUHOKUCIIOTEI, IIEOTUIEI, OCIKH

Knaccudukanms amMuHOKUCIOT. XHUMHUYECKass CTPYKTypa U (U3UKO-
XUMUYECKUE CBOMCTBAa amMUHOKHUCIOT. Crepeoxumus, aM()OTEpHOCTh, peaKIMOHHAs
CIOCOOHOCTh AMHUHOKHUCIOT. XapakTepUCTHKA MENTUIHON CBS3H. 3aMEHUMBIE U
HE3aMEHHUMbIE AMUHOKHUCIOTHL. [IpUHIUIIBI OpraHu3anuu U OuoJOoTrhYecKass poJib
MIETITHU/IOB.

Pacnpoctpanenue B OM000bEKTAX, pa3HOOOpa3ne, OMOJIOTHYeCcKasi pojib OCJIKOB.
OU3NKO-XUMUYECKHE CBOMCTBA 0€ITKOB. MeTOIbl OUMCTKH U UACHTU(PUKAIINUA OCITKOB.
[TpuHIMIBI CTPYKTYPHO-(DYHKIIMOHATBLHON OpraHu3ainuu 0eKoB. MeTobl u3yueHus
CTpYKTYphl OenkoB. IlepBuunas ctpykrypa 0enkoB. I'uaponus OenkoB, onpeaeieHue
AMUHOKHCIIOTHOIO COcCTaBa. BTopuuHas CTpykKTypa O€NKOB - o-cnivpand u [3-
cTpykTypbl. CTpoeHre U (yHKIIMOHAIBHAS POJIb JOMEHOB. TpeTudHas CTPyKTypa.
®onaunr 6enkoB [oOynspHbie U GubpumispHbie Oenku. YeTBepTUdyHas CTPYKTypa
oenkoB. HanmonexkynsipHble O€NKOBbIE KOMIUIEKCHl. XapaKTEPUCTHKA CBS3EH,
CTaOMIIM3UPYIOIIUX CTPYKTYPY OesKoB. JleHaTypaius 1 peHaTypaius OeIKOB.

Knaccuduxarusa 6enxoB. [Ipocteie u cnoxubie Oenku. CTpoeHue, CBOMCTBA U
Ouonoruyeckas poiab XpPOMOMPOTEHUHOB ((IaBOMPOTEUHBI M TE€MOIPOTEUHBI),
[JIMKOTIPOTEMHOB,  JIMIIONPOTEHHOB, METALIONPOTEUHOB,  (HOCHONPOTEHHOB |
HYKJICOTIPOTENHOB.

[Tyt oOpa3zoBaHus MU pacmaja aMUHOKUCIOT. MexaHu3M H OHUOJOTHYECKOE
3HAYEHHE nepeaMUHUPOBAHMUS. ITpomnecchl JIe3aMUHUPOBAHUS u
JNEKapOOKCUIMPOBAaHUA aMHUHOKHCIOT. OOpa3oBaHMe U TPaHCHOPT aMMHUaKa.
BoccranoBurenbHoe amMuHUpoBaHUE. AMUIBI M UX (U3HOJOTUYECKOE 3HAUYCHHE.
buocunTte3 MoueBUMHBI. THIBI  a30THCTOIO OOMEHA: aAMMOHMOTEINYECKHH,
YPEOTEIINUECKUN U YPUKOTEIINUECKUM.

DepMEHTHI

OcoOeHHOCTH OMOKaTaJTUTUYECKUX TpoleccoB. I[IpUHLUNBI CTPYKTYpHOUH
opraHu3zanuu GepMeHTOB. AKTUBHBIE U PETYJISITOPHBIE IEHTPhI. Poib KopepMeHTOB U
npocTeTUYECKUX rpynn B Onokaranuse. Kopepmentasie GopmMbl BATAMUHOB. Y4yacTue
METaJUIOB B (PEPMEHTATUBHBIX MPOIIECCaX.



Mexanu3m geictBusi ¢pepMeHTOB. KuHeTnka (QEepMEHTATUBHBIX pEaKLMM.
Karanutnueckue napaMerpsl. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKLMHA OT
KOHIIEHTpauuu cyocrpata, or pH u temmepaTypsl. AKTHUBanUsi U UHTHOMpPOBaHUE
¢epmentoB.  Enununmsl  epmeHTaTHBHOM — akTUBHOCTU.  M3odepmMeHTHl U
MHOKeCTBeHHbIE (GopMbl (epmeHTOB. [IpuHIUMNBI perynsaiuu  (HepMEeHTaTUBHBIX
peakuuii. Knaccudukanus n HomeHknatypa ¢pepMeHToB. HxkeHepHas SH3UMOIOTHSL.
Hcnonp3oBanue pepMEHTOB B MEAMIIMHE, MPOMBIIINIEHHOCTH M CEICKOM XO3SMCTBE.
depMeHTaTUBHBIN THIPOIN3 OETIKOB.

Tema 4. Hyxiieo3npl, HYKJICOTU]IBI, HYKJICUHOBBIC KHCJIOTBI

PacnpocTpanenue u jgokanu3anus B OM000BEKTax, pa3HOOOpasue, COCTaB,
Ouosjormyeckass posib.  A30THCTBIE OCHOBAHHA. YTJIEBOJHBIE  KOMIIOHEHTHI.
XHWMHYECKOE CTPOEHUE, (PYHKIHMH U UCIIOJIb30BAHUE NMPHUPOAHBIX M CHHTETHYECKHX
HYKJICO3UJ0B U HYKJIEOTHIOB.

CrpykrypHas OpraHU3aLs OJINTOHYKJIEOTHU/IOB, MTOJIMHYKJICOTUIOB
(HYKJIEMHOBBIX KHCIIOT). XapakTrepucTtuka nepBuuHOM cTpykTypbl JHK. ®opmsbl
neoitHoit crimpanu JIHK. Cesizu, crabunmsupyronme crpykrypy AHK. Ipuniun
KoMIIeMeHTapHoCcTH. OHO- U IBYLIEIOYEYHBIE, KOJIBIEBbIE U JTMHEHHBIE MOJIEKYJIbI
JTHK.

CrpykTypa, cBOMCTBA M (PYHKUMHM MATPUYHBIX, pPHUOOCOMAIIBHBIX H
tpancnoptHeiXx PHK. ®usuko-xumnueckue csorictsa JJHK n PHK.

Pacumierienre HyKJIEMHOBBIX KHCJIOT Hykieazamu. [IpuHIMnel pacnaga u
OMOCHHTE3a IYPUHOBBIX U MTUPUMUIUHOBBIX HYKJICOTH]IOB.

Tema 5. Ilepegaua reHeTHyeckol uWHMOpPMAUMU Kak COBOKYIHOCTb
OnoxumMHuueckux mporeccoB. IlpuHuun  komiuieMeHTapHOCTH. (OCOOEHHOCTH
MaTpUYHOTO CUHTE3A.

buocunTes JIHK u PHK. Pemnmukamus JIHK: OGnoxumuueckue MexaHU3MBbI U
Ouonoruyeckas pojib. buoxumuueckue OCHOBBI TOJMMEPA3HOW LIEMHOW pPEAKIUU.
broxuMuyeckre MexaHu3Mbl 1 OMOJIOTUYECKAs POJIb TPAHCKPHUIILIUU.

Mytatmmn wu ux nocnenctsus. Pemapanus JHK. T'uOpuauzauusa wu
pexomOunHarusa JIHK.

Tpanckpunuus. buonorudeckas ponp pasnuunbix BuaoB PHK. Perynsums
TpaHckpunuuu. Crutaiicunr u npoueccunr PHK.

TpaHcisuus Kak 3aBeplIAOIIUNA ATal Mnepegayd FeHEeTHYeCKO MHpOopMaluu.
['enernueckuii koa. buocuuTes OEIKOB U MENTUIOB: JIOKAJIHU3AMUI U OHOJIOTMYECKas
poJib. AKTHBAILIMsI aMUHOKHUCIIOT, oOpazoBanne amuHoalmi-TPHK. ®dyukuun MPHK B
cuHTe3e Oeska. DTarnbl nporecca TpaHciauuu. [locTTpancnsuuonHas OHOXUMHUYECKast
Moaudukarys OEIKOB U MENTUAOB B KJIETKaX.
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Tema 6. CrtpoeHue uUMTOIIIA3MATUYECKOW MeMOpaHbl. TpaHCHOPT BEIIECTB
yepe3 [UTOIIa3MaTHYEeKyI0 MEMOpaHy.

Tema 7. OOMeH BemeCTB U MpeBpaIieHue dHepruu B kiaeTke. OOMeH BEIecTB
KAaK COBOKYITHOCTh IUIACTHYECKOTO M SHEPreTUYECKOro OOMEHOB, CBA3AHHBIX MEXKIY
co0oif u c BHEmHeW cpenoi. BaxHeimne OMOXMMHYECKHE IMPOIECCHl B KIIETKE,
MeTabOoJMYECKUEe MTyTH CUHTE3a U pacrajga OMOMOJIEKYJ B OpraHu3Me, KaTaboJIu3M U
aHaboIM3M.

Makpospruyeckue coeauHenus. AT® u npyrue Hykieo3uaTpudocdarsi.
Baxneiiive OMOXUMUYECKUE MPUHIUITBI META00M3Ma KaK COBOKYITHOCTH PeaKiui
OnocuHTe3a, MpeBpallleHUd U pacrnaga OMOMOJNEKYN. DHEPreTUYecKuil OanaHc
MPOLIECCOB META0OIHU3MA.

Tema 8. ABTOoTpOodHBIE ITpOLIECCH B KIIeTKe. POTOCHHTE3. DTanbl (POTOCUHTESA.
(pu3HKO-XMMHUYECKast CYIIHOCTb. Tumbl (orocuHTe3a. IlurmenTsl QoTocuHTE3A.
bakTtepuopononcut, 6akreproxy10pouiLI, XJI0pOoPHUILI.

bakTteprnopoaoncuHoBbIi (POTOCHHTE3 (HEKOTOPHIE apXen ).

Xn0opouiibHbINA (POTOCUHTE3: aHOKCUTE€HHBIN (IIypIlypHbIE OaKTEpUH, 3€JIEHBIE
cepHble OAKTEPH ), OKCUTCHHBIN (InaHoOakTepun, pacteHus). CBeTo3aBUCHMas CTaIus
¢orocunresa. TunakounHele MeMOpaHbl. DOTOCUCTEMBI, PEAKIIMOHHBIE LIEHTPBHI.
DneKTpoH-TpaHcHopTHas 1enb ¢orocuHTe3a. Llutoxpomsl. TemHoBas cranus. L{ukn
KansBuna.

Xemotpodsl. Hurpudurmpyromnme 6akTepuu, xene300akTepun, cepoOaKTepuH,
THOHOBBIEC OAKTEPUH, BOJIOPOIHBIE OAKTEPHUHU.

Tema 9. [IpeBpanieHrue u BCaCbIBAHUE YTIIEBOJAOB B MUIIEBAPUTEILHOM TPAKTE.
[IpuHuunel MeTaboau3Ma OJuro- U nojucaxapuaoB. CHHTE3 M pacnaja TJIUKOreHa.
B3aumonpepatieHuss MoHOcaxapua0B. AHa pOOHBIN U a3pOOHBIH pacmaj yriieBOI0B.

Tema 10. DHepreTnueckre MpoOLECCH B KIETKE.

buonornyeckoe okucienne. Makposprudueckue MmoJiekyisl. Knaccuduxanus
peakuuii OMOJIOrMYECKOro OKHCIeHUA. [IpuHIUOBI CTPYKTYpHO-(YHKIHOHATBHOM
OpraHu3alUu JEKTPOH-TPAHCIIOPTHOM (JIbIXxaTenbHOM) Henu Mutoxouapuii. HAJI- u
HAJ1d-3aBucumble AeruaporeHasbl, (piaBUHOBbIE (PepMEHTHI, YOUXHUHOH, IIUTOXPOMBI
U nuroxpoMmokcuaasa. [lytu norpebnaenust kuciopona B epMEHTATUBHBIX PEaKIIMSIX.
AxtuBHBIE (Dopmbl KHcTopoaa. Ilepekucnoe oxucnenue ununoB (I1IOJI). Poms
akTuBHBIX ¢Gopm kuciopona u I[1OJI B oOmene BemectB. Perymsitopel ¢cBOOOIHO-
PaANKAIBLHOTO OKUCIICHHS B KJIE€TKax. AHTHOKCUIAHTHAsI CUCTEMa OpraHU3Ma.

['mukonmu3. Peaknuu. Mertaboaudeckas pojib. ODHEPreTUUECKUd  BKIA.
Jlokanuzanus B kierke. Pa3nuunble TUIbl OpoxkeHus (OMOXMMHYECKHE PEaKIIUH,
MPEICTaBUTENH, POJIb B IKOCHCTEME U OMOTEXHOJIOTHH). MOJIOUHOKHCII0E OpOKeHne
(romo u rerepodepmentaruBHoe). CriupToBoe OpoxeHue. [IponroHoBOKHCTIOE
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Opoxenue. MacnsHokucioe OposkeHue. A3poOHbIE «OPOKEHUS» - YKCYCHOKHUCIOE,
JTMMOHHOKHCIIOE.

Ponp rmkonm3a kak aHadpoOHOW (as3pl abixanusd. KierouHoe npixaHue.
AspoOHoe papIxaHue. Otamnbl (HEPreTUYECKUMH BKIAJA, JOKaIU3alus B KIETKE).
OxucnurensHoebpo)keHne J1eKapOOKCUIMPOBAHME MHUPOBUHOIPATHON  KHCIIOTHI.
Auerun-KoA. Iuxn Kpebca (peakuun). JprxatenbHasi 31€KTPOH-TPAHCIIOPTHAS 1ETb
MUTOXOHAPUNA. YOUXUHOHBI, IIUTOXPOMBI. bakTepuaibHbie 3JIEKTPOH-TPAHCIIOPTHHIE
nenu. OkucnurensHoe GochopunupoBaHre. MexaHU3Mbl CONPSHKEHUS OKUCICHUS U
dbochopunupoBaHus B IbIXaTelbHON 1Ienu. TpaHcMeMOpaHHbINA MOTEHIIMA TPOTOHOB
u pabora AT®D-cuHTETa3bI.

AHnaspoOHoe gpixanue. CynbdarHoe jgpixanue. HurtpaTHOoe abIxaHue.
dymapaTHoe npixanue. KapoonatHoe gpixaHue.

[TenTo30dochaTHblii My Tk MpEeBpalleHUs YTIEBOI0B.

Tema 11. OOmen mmmuumoB. PacmiemieHne W BcacbhblBaHHE JHIIAAOB B
KEITYJJOUHO-KUAIIEYHOM TpakTe. Poib xemun. TpaHcnopT )KUPHBIX KUCIOT B KPOBU U
muMmbe, TpaHcMeMOpaHHbIN TiepeHoc. [1yTH OKUCIIeHUs JKUPHBIX KUCIIOT. J-OKUCIICHHE
KUPHBIX KUCIIOT: MEXAHU3M, IJIaCTUYECKAs U SHEpreTudeckas pojb. CUHTE3 KUPHBIX
KUCIIOT. MynbTU(EPMEHTHBIN KOMIUJIEKC CHHTETa3bl >KUPHBIX KHUCIOT. [IpuHIUIIBI
OMOCHHTE3a AIMIITIHIIEPUHOB U (HOCHOIUITHIOB.

Tema 12. VYpoBHu perymsnuu Metabonusma. ['ymopanbHass peryssius.
XumMuueckasi Ipupo/ia U poiib BAKHEHUIITUX TOPMOHOB B PETYJISIIIMM OOMEHa BEIIECTB U
cuHTe3a O€NKOB. BHyTpHKIETOUHBIE TMOCPEIHUKH U WX POJb B MPOBEIACHUU U
YCUJIEHUY TOPMOHAJIBHOTO CUTHAJIA.

Tema 13. BHyTpukieTouHas JOKaIH3alus OHOXUMHYECKHX IPOIIECCOB.
[IpuHuunel peryiasuuu Metadonu3Ma B KIETKaX W B oOpraHusme. B3auMocsssb
YIJIEBOJAHOTO, JUMUIHOTO M OeakoBoro oomeHoB. OOMEH BEIIECTB Kak eIuHast
CUCTEMA IPOLIECCOB.

3.4. TemaTuka cCeMHHAPCKUX/MPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIA

3.4.1. CeMuHapckue/mpakTUUECKUE 3aHATUS
He npedycmompenut

3.4.2. JlabopaTopHbIE 3aHATHS

JlabopaTtopHnas pabora Ne 1. 3HaKOMCTBO ¢ TEXHUKOW JTAOOPATOPHBIX padoT.
bezonacunocTs. [IpaBuna noxapHoit 6€30MacHOCTH.

JlaGoparopuas pabora Ne 2. JlaGoparopHoe o0oOpyaoBaHHE, MOCYAA.
Jlo3upoBaHue )KUJIKOCTEN
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JlabopaTtopHas pabota Ne 3. Oco6eHHOCTH OMOXMMUYECKOTO aHaIn3a

JlabopaTtopHas pabota Ne 4. Oco6eHHOCTH OMOXMMHYECKOTO aHaTN3a

JlabopaTtopnas pabota Ne 5. Onpenenenne BIaXHOCTH OMOMACCHI

JlabopaTtopHas pabota Ne 6. Onpenenenue BIaXHOCTH OMOMACCHI.
[Iponomxenue

JlabopaTtophas padota Ne 7. Xpomarorpadus

JlabopaTtopHas pabota Ne 8. Xpomarorpadus. [Ipogomxenue

JlabopaTtophnas padota Ne 9. TCX, pazaeneHrue aMUHOKHCIOT — TOCTAaHOBKA
XpoMaTorpaMm

Jlabopatophas padota Ne 10. TCX, pa3nenenrie aMuHOKUCIIOT — aHAJIU3
xpoMarorpamm. [Iponomkenue

JlabopaTtopHas padota Ne 11. Meton ornpeiesieHus peIyupyIOIINX BEIIeCTB
o beprpany-Ilopmaro. Peakuus Tpommepa

JlabopartopHas pabota Ne 12. Metox onpeaeneHus peayupyIOIINX BEIIEeCTB
o beprpany-Illoypmto. Peakuus Tpomepa. IIponoinkenue

JlaGopaTtopHas pabota Ne 13. [[BeTHBIE peakinu Ha OCITKH

JlaGoparopHas padota Ne 14. I[BetHbie peakiiuu Ha Oenku. [Ipogoinkenue

JlabopaTtopHas padota Ne 15. MeToss1 onpeniesieHus: 6enka B 6Gmomacce (METo1
Kbenbnans)

JlabGopaTtopHas pabota Ne 16. MeTosr onpenieneHus 6emka B Omomacce (METo
Koenspans). [Ipogomkenue

JlaGoparopnas pabota Ne 17. Metosl onpeiesieHus 6enka B Guomacce (MeTo
bapuuireiina)

JlaGopaTtopHas pabota Ne 18. MeTonp! onpenenenus O6enka B bmomacce (METOT
bapumreiina). [Iponomkenue

JlaGoparopnas padota Ne 19. MeToap! BeIZICICHUS U OYUCTKUA OCITKOB

JlabopaTtopHas pabota Ne 20. MeTo 161 BBIICICHUS M OYUCTKH OCITKOB.
[Ipononnenue

JlabopaTtopHas padota Ne 21. CriekTpohOTOMETPUUECKHUI METOT OTIPEICTICHUS
HYKJIEMHOBBIX KUCIOT (10 CriupuHy)

JlabopaTtophas padota Ne 22. CriekTpo(hOTOMETPUUECKHUIN METOT OTIPEICTICHUS
HYKJIEMHOBBIX KUCHOT (110 Criupuny). [Iponomkenue

JlabopaTtopnas padota Ne 23. OnpeneneHue KapoTHHOUIOB B Oomacce (1o
CarnoXHUKOBY)

JlaGoparopnas pabota Ne 24. Onpeaenenue KapoTUHOUI0B B Oromacce (1o
Canoxuukoy). [Ipononaenue

JlabopaTtopHas padota Ne 25. Dnexrpodopes

JlabopaTtopHas padota Ne 26. [Ipuem otyeta o sabopaTopHbIM paboTam

JlabopaTtopnas pabota Ne 27. [Ipuem otuera 1o 1abopaTopHEIM paboTam
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3.5. Temaruka KypcoBbIX padoT
IIpuMepHbBIe TEMBI KYPCOBBIX PadoT:

1. [MomudyHKIMOHATEHBIE Oenku OaKTepHil. IlepcniekTHBEI B
OMOTEXHOJIOTHH

2. BoccranasnuBatoiue caxapa. CBOWCTBA U METO/IbI ONIPECICHUS B
KYJIbTYpaTbHOM KUIKOCTH.

3. Kopotkue nentuapl. @u3nonaorunyeckas pojib. MeTo bl ONpeIeICHHs B
o6uomacce.

4. MeTop1 OMoKaTaIUTUYECKON erpaganuu GochopopraHndecKkux
COCIMHEHUN.

5. CBoiicTBa ¥ METObI BBIACICHUS U UACHTU(DUKAIMN OMOJIOTUYECKU
AKTUBHBIX TIOJIMCAXapH]IbI TPHOOB

6.  Asordukcanus y MUKpOOPTaHU3MOB. BO3MOXKHOE UCTIOJIb30BAaHUE B
OMOTEXHOJIOTHH

7. Hutpudukanus. Mcnonb3oBanrne B OMOTEXHOJIOTUU

8. Pa3smepni 6ekoBbIX MOJIeKYJ1. MeTobl pa3aeneHus OeKoB

Q. CpaBHUTENBHBIN aHAIN3 METOOB omnpesesieHus oenka. Beibop meTona

onpeeeHus it OMoMacchl U KyJIbTypajibHOTO (pUiIbTpaTa

10. Ocobennoctu poTocMHTE3a y pacTeHUI U InaHoOaKTepuil. PakTopHI,
BIIUSIOITME HA (DOTOCUHTE3.

11. bBuonoruyecku akTUBHBIE MTOJIUCaxapuabl 0akTepuil. CBONCTBA U METOIbI
BBIJICJICHUS U UJICHTU(DUKAIUH.

12. buoxumudeckrne MeXaHU3MbI OMOETpaIaIllii KCCHOOMOTHKOB B BOJAHOU
cpene Ha mpumepe (eHona.

13. CpaBuuTtenbHas XapaKkTEepUCTUKA AMUHOKHCIIOTHOTO cocTaBa
OMOTEXHOJOTMYECKUX UCTOUYHUKOB Oelika

14. buoxuMHYecKHld  MEXaHM3M  YCTOMYMBOCTH K  OeTa-JaKTaMHbIM
aHTUOUOTHKAM

15. CpaBHHTEIBHAS XapAKTEPUCTHKA AHTUOMOTHUKOB TPYIIIHI TETPAITUKIMHOB

16. MukpoOHBIE KCAHTaHBI U CITIOCOOBI UX BBIACIICHUS

17.  Ilytu cuHTE3a NIyTaMUHOBON KHCIOTHI

18. CpaBHuTENbHAS XapaKTEPUCTUKA JKUPHOKHUCIOTHOTO COCTAaBa JKUBOTHBIX
1 OaKTepHATbHBIX JKUPOB

19. CpaBHuTeNbHAS XapaKTEPUCTHKA OAKTEPUOLIMHOB

20. buoxumudeckre MeXaHU3Mbl KApOOHATHOTO JIBIXaHUS

21. XapakrepucTuka O€JIKOB TIO CTENEHU MPOYHOCTH. B3aumocBs3b

CTPYKTYpHI U QyHKIUHU
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4, Y4eOHO-MeTOAMYECKOE M HHPOPMALIMOHHOE O00ecTieyeHne

4.1. OcHoBHasi JIUTEpaTypa
OcCHOBHas TUTEPaTYPHI:

1. bapeimesa, E. buoxumus / E. bapeieBa ; MunuctepcTBo oOpa3oBaHus
u Hayku Poccuiickoit ®denepanmu, denepanbHOEe TOCYIapCTBEHHOE OIOIKETHOE
oOpa3zoBaTrenpHOE  ydpexJeHue  Bbicmiero  oOpaszoBanus  «OpeHOyprckuii
rOCyJapCTBeHHBIM yHUBepcuTeT», Kadempa OHOXUMUHM W MHUKPOOMOJIOTHH. —
OpenoOypr : OI'Y, 2017. — 142 c. : un. — Pexxum nocrtyna: no noamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485267

2. bapeiieBa, E. Teopermueckue ocuHoBbsl Ouoxumum / E. bBapsimiesa,

O. bapanoBa, T. I'amOypr ; MunucrepcTBO 0Opa3zoBaHusd W Hayku Poccuiickoit
®enepanuu,  ['ocygapctBeHHOe  00pa3oBaTEIbHOE  YUPEXKACHHUE  BBICIIETO
MpO(ECCUOHATIBHOTO oOpa3oBaHus «OpeHOypreckuii roCcyJapCTBEHHBIM
yHuBepcuteT». — OpenoOypr : OI'Y, 2011. — 360 c. — Pexxum goctymna: mno moamnucke. —

URL.: http://biblioclub.ru/index.php?page=book&id=259198
3. [MampaeB, A.B. buoxumus / A.B. Illampaes ; MunuctepcTBo

oOpazoBanust u Hayku Poccuiickoii ®denepanuu, denepanbHOoe TrocyJapCTBEHHOE
Oro/)KeTHOE  O0pa30BaTENbHOE  YUPEXKACHHE  BBICHIETO  MPO(ECCHOHAIBLHOTO
oOpazoBanus «OpeHOyprckuil rocyjapcTBeHHbIN yHUBEpCUTET». — Opendypr : OI'Y,

2014. — 186 c. : wmm, cxem. — Pexum gocryma: mo moamumcke. — URL:
http://biblioclub.ru/index.php?page=book&id=270262
4, buonornueckas xummsa / A.Jl. Taramosmu, DO.M. Omeuxwmii, H.IO.

Konesanosa, B.B. JleneBuu ; pen. A.J[. TaranoBud. — 2-¢ usn., ucnp. — MHHCK :

Bemmaiimas mkomna, 2016. — 672 ¢. : uin. — Pexxum gocryma: mo moanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=235731

4.2. JlonoJHUTEIbHAS JIUTEpaTypa

1. . IInakynos, B.K. OcHoBbl quHamuueckoit onoxumun / B.K. [1nakynos, FO.A.
Hukomnaes. — Mocksa : Jloroc, 2010. — 216 c¢. — (HoBas ynuBepcuteTckas
O6ubnmoTeka). — Pexxum 1ocTyma: 1o mojnucke. — htiiRL/biblioclub.ru/
index.php?page=book&id=84985

2. 'pumenkoBa, T.H. VYraesomst [/ T.H.'pumenkosa, B.S. [lenncos, K.A.

Hanuna. — Kemeposo : KemepoBckuii rocynapctBennbiii yuusepceuret, 2009. —


http://biblioclub.ru/index.php?page=book&id=485267
http://biblioclub.ru/index.php?page=book&id=259198
http://biblioclub.ru/index.php?page=book&id=270262
http://biblioclub.ru/index.php?page=book&id=235731
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117 C. — Pexum JOCTyma: 110 [IOJIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=232494 (mata oOpalleHHS:
17.10.2020). — ISBN 978-5-8353-0689-3. — TekcT : 3/I€KTPOHHBIIA.

3. HyxmeunoBbie kwucinorel / cocr. T.H. I'pumenkosa, T.B. UyiikoBa |

MunuctepctBo o0pazoBaHusi W Hayku Poccuiickoit ®enepaumn, PDenepanbHOe
roCyJapCTBEHHOE OIO/KETHOE 00Pa30BATEIIBHOE YUPEKIACHHUE BBICIIICTO 00pa30BaHMs
«KemepoBCckul rocy1apCTBEHHBIM yHHUBEpCUTET» U Ap. — KemepoBo : KemepoBckuii
rocyaapcTBeHHbINM yHuUBepcuteT, 2015. — 99 c. — Pexxum gocrtymna: mo MOAIKUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=481587 (mara oOpaieHus::

17.10.2020). — bubauorp.: c. 92. — ISBN 978-5-8353-1846-9. — TekcT : 37eKTPOHHBIH.
4. OcHoBbl  Owonormuyeckord xumuu [/ D.B.TopuakoB, b.M. baramaes,

H.B. ®enora, B.A. Opobenr ; MUHUCTEPCTBO CENbCKOTO XO03siiicTBa Poccuiickoi
®deneparun, ®IEOY BO CTABPOIIOJLCKUN T'OCYJAPCTBEHHBIIM
ATPAPHBII YHUBEPCUTET. — Craponons : CTaBpONoIbCKHi roCy1apCTBEHHbII
arpapubiii yausepcuteT, 2017. — 208 c. : wi. — Pexxum noctyna: o moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=484922 (mara oOpaIIeHus:
17.10.2020). — bu6mmorp.: ¢. 203. — TekcT : 3JEKTPOHHBIH.

5. OcHOBHI cTraTudeckor u auHamuueckor omoxumuu / coct. O.H. Kynps, JI.H.
Tiopuna, T.A. Jlunar ; CuOupckuii TocyaapCTBEHHBI YHUBEPCUTET (DU3UUECKOM
KyJbTYpHI 1 criopTa u Jap. — Omck : U3gatensctBo Cubl'YOK, 2010. — 173 c. : Tabmn.,
WII. — Pexum JIOCTyTa: 1o MOIITUCKE. — URL.:
http://biblioclub.ru/index.php?page=book&id=274881 (maTa oOpareHus:
17.10.2020). — TeKCT : 3JCKTPOHHBIH.

4.3. DnekTpoHHBbIE 00pa30BaTebHbIE PeCYPChI
[IporpamMmMHoe obecrieueHre He MPeTyCMOTPEHO.
1. HHTepHeT-pecypchl BKIIOYAIOT YYEOHO-METOAMUYECKUE MaTEpHAIIbI
B C-)J'ICKTPOHHOM BUAC, HpeI[CTaBJ'IeHHBIC Ha caﬁTe
https://mospolytech.ru/obuchauschimsya/biblioteka/
2. Marepuanibl  Kypca TPEACTaBICHHI B BHIE DJIEKTPOHHBIX

oOpazoBarenbHbIX pecypcoB Ha tuiatrgopme CJIO Mockosckoro [lomurtexa
(LMC): https://online.mospolytech.ru/course/view.php?id=10240

44, JIMueH3MOHHOe M CBOOOJHO PpAacCHpPoOCTpPaHsieMOe TPOrpaMMHOe
obecnieueHme
He npenycmorpeno


http://biblioclub.ru/index.php?page=book&id=232494
http://biblioclub.ru/index.php?page=book&id=481587
http://biblioclub.ru/index.php?page=book&id=484922
http://biblioclub.ru/index.php?page=book&id=274881
https://mospolytech.ru/obuchauschimsya/biblioteka/
https://online.mospolytech.ru/course/view.php?id=10240
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4.5. CoBpeMeHHbIE npodgeccuoHaIbHbIE 0a3bl JAaHHBIX "
HH(OPMANMOHHBIE CIIPABOYHbIE CHCTEMBI
Ilepeyennb pecypcoB ceTu MHTepHET, TOCTYNHBIX /IJIs1 0CBOEHUsI THUCIUTINHbI

HaumenoBanue Ccbliika Ha pecype HJoctynHocTs

JIeKTPOHHO-0MOJINOTEYHbIE CUCTEMBI

Jlaub https://e.lanbook.com/ JlocTyIiHa B ceTH
HNuTtepuer 6e3
OrpaHUYECHUMN

IPR Books https://www.iprbookshop | Jocrynna B cetu
ru/ Wutepuer 6e3
OrpaHUYCHUM

CBOOOIHBINM AOCTYI B KpymHEeHTyro| www.ncbi.nlm.nih.gov/P | HoctymHa
0a3y Hay4yHBIX JaHHBIX B oOiactu| ubMed
ouomenunuHckux Hayk MedLine,
BKJIFOYasi OMOXUMHUIO

Hayunas snekrponnas Oubnmoteka | http://cyberleninka.ru/ JocryrHa
«KUBEPJIEHHKA»

Odurmansubiii  caiit  ®enepanuu | www.febs.org JoctynHa
eBPOIEHCKIX OMOXUMHUUYECKUX

o01IecTB

IMpodeccuonanbubie 6a3bl JAHHBIX

baza nanHbIX HAyIHOU http://www.elibrary.ru JocTymHo

ANIEKTPOHHON OMOIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com JHocTtynHo
IIOJINTCEMATHYCCKAaA pe@epaTnBHo-
oubnuorpaduueckas
HHAYKOMCTPHUYICCKAA
(bubmmomeTpuueckas) 6aza JaHHBIX

baza qaHHBIX HYKIICOTHTHBIX www.nchi.nlm.nih.gov/G JoctymHo
I10CJIEAOBATENLHOCTEN enbank

5. MartepuajnbHO-TeXHHYECKOe o0ecrieueHne
Aynuropust sl JIeKUMOHHbIX 3aHatuii Ne 5504 (115280, r. Mocksa, yiI.

ABTO03aBOJIcKast, A. 16 cTp. 1), obopymoBaHHas: CTOJBI Y4eOHBIE CO CKaMbsIMU,
ayJUTOpHAsT JOCKa, MYJbTUMEIUWHBIA KOMIUIEKC (MIPOEKTOP, HKpaH, HOYTOYK).
Pabouee mecTo npenogaBarensi: CTOJ, CTYJI.

Jlabopatopus kadenpsr «Xumbuorex» AB5405a,6 (115280, r. Mocksa, yi.
ABto3aBojickas, 1. 16 ctp. 1), oOopyaoBaHHas: J1abOpAaTOPHBIE CTOJbBI, BBITSXKHOM
mkad, Becol npenusnoHabie KERN, Bechl ananutuueckue Vibra, aHanutudeckue


https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.ncbi.nlm.nih.gov/PubMed
http://www.ncbi.nlm.nih.gov/PubMed
http://cyberleninka.ru/
http://www.febs.org/
http://www.elibrary.ru/
http://webofscience.com/
http://www.ncbi.nlm.nih.gov/Genbank
http://www.ncbi.nlm.nih.gov/Genbank
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Bechl Sartorius ENTRIS 224-18S, 2201/0,1Sartorius Group GmbH, cniekrpodotomerp
Shimadzu UV mini 1240, aBTOMaTu3MpoOBaHHAsl yCTaHOBKA /JIs PA3J0KEHUS IO
Ksenpnamo LOIP LK-100, naGoparopHas ycTaHOBKa: XpomaTorpaduyeckue
Mporecchl  pasfeneHus: ToHkocioiHas xpomatorpadus (TCX) Phywe Systeme
GmbH, marautHeie Memanku, crnektpodoromerp [1BD-5300, pH-merp Dkonukc,
muctuwiuisitop GFL 2001/4, xumuueckas moiika, Tym6a ans xpanenus JIBXK, kamepst
XxpomaTorpaduyeckue A TOHKOCIOWHOW XpomaTorpadpuu, XUMHUYECKUE PEaKTHUBBHI,
BBITSDKHBIE  IIKa(dbl, XOJOAWIBHUK, JabopaTopHas Tocyla [JIsi MPOBEACHUS
1a00paTOPHO-TIPAKTUUECKUX 3aHATUN

CTyneHThl Ha 3aHATHUAX OOECHEYEHbl MHIWBUIYaTbHBIMU aBTOMATHUECKUMU
MUINETKaMH, XpOMAaTOrpapMuecKMMU  IJJACTUHKAMH, JITA0OpAaTOpPHOM  MOCYJIOMH,
pPEaKTHBAMHU.

6. MeTO)II/I‘leCKI/Ie PECKOMEHIaAUH

6.1 MeToauyeckue peKoMeHIAUMHU I PenoaaBaTeJis Mo
OpraHu3auuu 00y4eHust
B xoxe nexkumii mpenonaBatesb U3araeT U pa3bsACHSIET OCHOBHBIE, HanOoIIee

CJIOKHBIEC TIOHATHSA TEMBI, a TAK)XKE CBS3AHHBIE C HEM TEOPETHUUECKUE U MPAKTUUECKUE
MpoOJEMBbl, JAaeT PEKOMEHJAMH Ha MPAKTHUYECKOE WJIM JIa0OpaTOpPHOE 3aHSITHE H
yKa3aHUsl HAa CAMOCTOATENbHYIO PadoTy.

CryneHTtam, IpOMyCTUBIINM 3aHATHs (HE3aBUCUMO OT MPUYKH), HE UMEIOLIHE
IIMCbMEHHOT'O PELICHUS 3aJa4 WK HEe MOATOTOBUBIINECS K JaHHOMY IPAKTUYECKOMY
3aHATHIO, PEKOMEHAYETCS HE TO3KE YeM B 2-HENENbHBI CPOK SBHUTHCS Ha
KOHCYJIBTALIMIO K IPENOJABATENI0 U OTUATATHCSA 10 TEME, U3y4YaBIICHCS HA 3aHIATHUMU.
CTyaeHThl, HE OTYMTABILMECS MO KaXI0W HE MPOPa0OTAHHONW UMH HA 3aHITHUSIX TEME
K Hayajy 3a4€THOM CECCUH, YIYCKAIOT BO3MOXHOCTb MOJTYYUTh MOJOKEHHbIE OaILIbI
3a pabOTy B COOTBETCTBYIOIIEM CEMECTPE.

CrTyneHTsl, NPOMYyCTUBIINE 3aHATUS W/MIU HE CIaBLIME Bce JaOOpaTOpHbIE
paboThl HE aomycKaroTcsi K 3Kk3aMeHy. CTyIEeHT, MpOIyCTUBIIUN J1a0OpaTOPHYIO
paboTy Mo yBaXXUTEIHHON MPUYUHE UMEET MPaBoO €€ 0TpadoTaTh B KOHIIE ceMecTpa (He
6onee 3 mabopaTopHBIX padboT).

6.2 MeToanuyeckue yKazaHus AJs 00y4alOMXCS 110 0CBOEHUIO
JAUCUUITHHBI

HucuunnuHa «buoxuMus» npeaycMaTpuBaeT JEKIUU U JabopaTopHbIE
3aHATHA. V3ydeHne AUCLUIUIMHBI 3aBEPIIACTCS JK3aMEHOM. Y CIIEIIHOE H3y4YEHUe
JUCHUIUIMHBL TpeOYeT MHTEHCHUBHOM CaMOCTOSATENbHON pabOThl B TEUYEHHE BCETO
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CEMECTpA, OCEUICHMSI JIEKIIMM, aKTUBHOM paOOThl HA MPAKTUUECKUX U J1a00paTOPHBIX
3aHATUAX, BBIIIOJIHEHUS Y4YEOHBIX 3aJaHUN MpenojaBaTelisi, CaMOCTOSTENbHBIX
3anatuil B CI{O, MpoXoKAeHHsI MPOMEKYTOYHOIO TECTUPOBAHUS, O3HAKOMIIEHUS C
OCHOBHOM U JOTOJHUTEIIBHON JIUTEPATYPOU.

[Ipy mOArOTOBKE K JIGKIIMOHHBIM 3aHSTHUAM CTYJEHTaM HEOOXOAUMO: Tepen
OUepeHOW JIeKUMEeW HEeOoOXOAMMO IPOCMOTPETh MO KOHCIEKTY MaTrepuall
npeablayend Jiekiuuu, npopadorate marepuan B CJO. Ilpu 3arpynHeHusx B
BOCIPUSATUU MaTepuayia CleIyeT oOOpaTUTbCS K OCHOBHBIM JINTEPATYyPHBIM
uctouyHukam. Ecam pazoOpaTbCsi B Marepuasie OnATh HE yAaJloCh, TO OOpaTUTECh K
JexTopy (1Mo rpaduky ero KOHCyJNbTallMil) WIM K IPENoAaBaTeNl0 Ha MPAKTUYECKUX
3aHATHUAX.

CemuHapbl U 1a00OPATOPHBIE 3aHATHS 3aBEPILIAIOT u3yuyeHue Haubosee
BAKHBIX TeM Y4YEOHOW IUCUUILIMHBL. OHM CIIy>)KaT IJs 3aKpEIUIeHHs NU3y4YEHHOIO
Marepuana, pa3BUTHUS YMEHHI M HAaBBIKOB JaOOPATOPHON TEXHUKH, MPUOOPETECHHUS
ONbITa BEACHUS JHUCKYCCHH, apryMEHTAlUd W 3aIIUTHl BBIIBUTAEMBIX IMOJOKECHHMH,
HaBBIKOB MTPAKTUUECKON pabOThl B MUKPOOHOJIOTHYECKON JIaDOpaTOPUH, a TaKKe JIJIs
KOHTPOJISL MPENOAABaTENEM CTEIEHN MOJATOTOBIEHHOCTH CTYACHTOB IO M3Y4aeMOM
JTUCLUIUIMHE.

[Ipy moAroToBke K J1a0OpPaTOPHOMY 3aHSTUIO CTYJEHThI UMEIOT BO3MOKHOCTh
BOCIIOJI30BAThCSl KOHCYJIBTALMSIMU IPETIOAaBaTENs.

[Ipu noaAroTOBKE K JIAOOPATOPHBIM 3aHITHUSIM CTYJIEHTAaM HEOOXOIUMO:

- IPUHOCUTH C COOON PEKOMEHJIOBAaHHYIO IpENoJiaBaTeleM JIUTepaTypy K
KOHKPETHOMY 3aHSTHUIO;

- J0 OYEpPETHOTO  MPAKTHUYECKOT0/1ab0paTOPHOTO 3aHSATHUS o
PEKOMEHJIOBAaHHBIM  JIUTEPATYpPHbIM HCTOYHHMKAM MpopadoTaTh TEOPETHUYECKUI
Marepuai, COOTBETCTBYIOLIEH TEMbI 3aHATHSI; TOBTOPUTH POBEACHHbIE HHCTPYKTAXKHU
110 TEXHUKE 0€30IMacHOCTH;

- B Hauajie 3aHATUM 3a4aTh MPENOAABATENI0 BOIPOCHl [0 Marepualy,
BBI3BABLIEMY 3aTPYJHEHHsS B €ro MOHMMAHUM W OCBOCHUM IIPU DPEIICHMM 3a]ad,
3aJIaHHBIX JUJISl CAMOCTOATENIBHOTO PELLICHHS;

- B XOJIl¢ CEeMHMHapa J1aBaThb KOHKPETHbIE, YETKHE OTBEThl IO CYIIECTBY
BOIPOCOB;

- Ha 3aHATHUM JOBOJAMTH KaXAYI0 3a7ady J0 OKOHYATEJIbHOTO pEIIeHMUS,
JEMOHCTPUPOBATh NOHMMAHUE MPOBEICHHBIX PAacyeTOB (AHAJIU30B, CUTyalHii), B
cllydae 3aTpyIHEHUI oOpamiarbes K MpenojaBaTeio.
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7. DoHJ OLIEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISl M OLICHMBAHUS Pe3YJIbTATOB 00y4YeHUsI

]_IO AaThl ITPOBCACHUA HpOMC)KYTO‘IHOﬁ aTTeCTallii CTYACHT NOJI’KCH BBIIIOJIHUTDL

Bce paboThI, MPEAYyCMOTPEHHBIC HACTOSIICH pabodeil mporpaMMOl IUCIIUILIAHBI.

[lepeuens 00s3aTeNBHBIX pabOT U OpMa OTYETHOCTH MPEACTABICHBI B TAOJIHUIIE.

HCpCLIGHI) 00s13aTeTbLHBIX pa60T, BBIIIOJIHACMBIX B TCUCHHC CCMCCTpa IIO

JUCTUITIIINHC «buoxumusy.

Bun pabotsr dopma OTYETHOCTH U TEKYIIETO KOHTPOJIS
JlaGoparopHsie Odopmiennsie oT4yeThl (KypHai) JabOpaTOpHBIX padoT,
paboTbI MPEIyCMOTPEHHBIX paboyeil mporpamMmoil AUCIUIUIMHBL C
OTMETKOM TPEernojjaBaressi «3auTE€HO», €CIU BBITOJIHEHbI U
o opMIIeHBI BCE PaOOTHI.

TectupoBanue Omnenka mpenojaBaTeNsi  «3a4yT€HO», €CIM  PE3yJbTaT
TecTUpoBaHus cocTasisieT 6omee 60 %.

KypcoBas pabora | Ouenka IpernoiaBaTens (oTiIM4HoO, X0powuIo,

YAOBJIETBOPUTENIBHO,  HEYIOBIETBOpUTENBbHO).  Kypcoas

paboTa OLICHUBAETCS B OT/ICJIBHOM BEJOMOCTH.

7.2. 1llkaja u KpUTEPUN OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHUs

7.2.1. llIkana oueHUBAHUS KYPCOBOii padoThI

[ITkana orieHUBaHUS

Onucanue

OT1iau4yHO

BrimonHeHsl Bce TpeOOBaHUS K HAMMCAHUIO U 3aIUTE
KypCOBOI paboTHI: 0003HaueHa MpodiieMa 1 000CHOBaHA
e aKTyallbHOCTh, CAEaH KPaTKUM aHadu3 pa3IHMYHbIX
TOYEK 3PCHHS Ha pacCCMAaTPUBAEMYIO ITPOOJIEMY 1 JIOTHIHO
U3JIO)KeHA COOCTBEHHAs TIO3MIMS, CPOPMYIMPOBAHBI
BBIBOJIbI, TEMA PACKPBITA MOJTHOCTHIO, BBIJIEPKAH 00BEM,
COOJTI0/IeHBI TPEOOBAHUS K BHETITHEMY 0(OPMIICHUIO, TAHbI
MPaBUJILHBIC OTBETHI HA IOTIOJHUTEIBHBIC BOITPOCHI.

Xopoio

OcHoBHBIE TpeOOBaHMSI KypcOBOMl paboTe W ee 3aluTe
BBINOJIHEHBI, HO MpPH O3TOM JOMYIIEHbI HEAOUY€TH.. B
YAaCTHOCTH, HMEKTCA HETOYHOCTH B  H3JI0KEHUHU
MaTepuaa; OTCYTCTBYET JIOTHYECKas
MOCJIE0BATEIBLHOCTh B CYXKJCHUSAX; HE BBIJIEPXKaH 00bEM
KP; wumerorcs ymymeHus B opopmiieHMHM; Ha
JIOIIOJTHUTEIIBHBIE BOMPOCHI MIPU 3aIUTE JaHbl HEMOJIHbIC
OTBETHI.
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Y 10BIETBOPUTEIBHO HMeroTcs CylecTBEHHbIE OTCTYIUICHHS OT TPeOOBaHUI K
KypcoBoi pabore. B yacTHOCTH, TemMa OCBellleHa JIUIIb
JaCTUYHO,  JOMYyIICHBl  (PAKTUYECKUE  OMIMOKH B
COJICP’)KaHMM WM TpPU OTBET€ HAa JIOMOJHUTEIbHbBIC
BOIIPOCHKI; BO BPpEMS 3alIUThl OTCYTCTBYIOT BBIBO/IbI.
HeynosnerBopurensHo | Tema KypcoBoi pabOThl  HE pacKpbiTa, 0OHAPYKUBAETCS
CYILIECTBEHHOE HETOHUMAaHUE IPOOJIEMBI.

7.2.2. Onucanue moka3zarejiedl U KpPUTepUeB OLEHUBAHUS KOMIIETEHIIHI,
(hopMupyeMBIX M0 UTOraM OCBOEHHSI JUCHUIJIMHBLI (MOAYJIsA), OMMCAHHUE IIKAJI
OLICHMBAHHUS.

[TokazaTenmem OICHWBAHUSA KOMIICTEHIIMA Ha Pa3IUYHBIX dTamax Hux
(dbopMHUpPOBaHUS SBISCTCS JTOCTH)KCHHE OOYUYAIOIIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB
00y4eHUs MO JUCHUILIUHE (MOYIIIO).



Onucanue nokasareje u KPpUTEPUEB OLICHUBaAHUS KOMHeTeHHHﬁ, (l)OpMI/IpyeMbIX mo uToraM OCBOCHHUA ANCIHNIIJINHBI
(MOI[y.]Iﬂ), OIINCAaHMUC IIKAJ ONCHUBAaHU.

IToxa3zarean

Kpurtepuu oueHuBanus

2

3

4

5

OIIK-1. Ciocoben HU3y4aTb, aHAJIM3UPOBATH, HCIIOJIb30BATh OHoJ0ruyecKrue 00bEKTHI U IMponeCChbl, OCHOBLIBAACH HA 3dKOHAX U 3aKOHOMCPHOCTAX
MAaTEMATU4YCCKUX, (1)I/I3I/I‘ICCKI/IX, XAMHYECKHX U OHOJIOTHYECKUX HAyK U UX B3aUMOCBA3AX

3HaeT 3aKOHbI U
3aKOHOMEPHOCTH
MaTeMaTHYECKHX,
(OUBNIECKUX, XAMHUECKUX U
OMOJIOTMYECKUX HaYK U UX

OOyuaromuiics
JEMOHCTPUPYET  IOJIHOE
OTCYTCTBHE Wi
HEI0CTaTOYHOE
COOTBETCTBHE 3HAHUU
3aKOHOB u
3aKOHOMEPHOCTEN
MaTeMaTHYECKHUX,
(bu3nYecKux,

XUMHUYECKUX u

OMOJIOTMYECKUX HayK U

OO6yuaromuiics
JIEMOHCTPUPYET HETIOJIHOE
COOTBETCTBUE 3HAHWUI

3aKOHOB M 3aKOHOMEpPHOCTEH
MaTeMaTu4ecKux,
bu3nUecKux, XUMUYECKUX U
OMOJIOrMYECKUX HAyK M MX
B3auMOCBs3€el. JlomyckaroTcs
3HAYNTCILHBIC OILIMOKH,
MIPOSIBIISIETCS

HEOAOCTATOYHOCTD 3H8.HI/II>'I, 1o

OOyuaromuiics
JIEMOHCTPHPYET YaCTHIHOE

COOTBETCTBUE 3HAHUH
3aKOHOB u
3aKOHOMEPHOCTEN
MaTeMaTHYECKHUX,

(U3UYECKIX, XUMUYECKUX U
OMOJOrMYECKUX HAYK U UX
B3aMMOCBSI3EH.
Homnyckatorcst
HE3HAYHUTENbHBIE  OIIMOKH,

OOyuaromuiicss JTeMOHCTPUPYET
MOJIHOE COOTBETCTBUE CJICTYIOIINX
3HAHU 3aKOHOB U
3aKOHOMEPHOCTEW MaTeMaTHYEeCKHX,
bU3NIECKUX, XUMUIECKUX U
OMOJIOTUYECKHUX HAYK U UX
B3auMocBs3eil. CBoOOIHO
OTIepPHUPYET MPHUOOPETECHHBIMU
3HAHUSIMH.

B3aUMOCBSI3U . o

UX B3aUMOCBSI3EH psiay MOKa3aTesnei, | HETOUHOCTH, 3aTpyAHEHHUs
OO0YYalOUIMICS  UCHBITHIBAET | PU AHAIUTHYECKUX
3HAUUTEJIbHbIE 3aTPyIHEHUs | Oleparysix.
NP OTIEPUPOBAHUY 3HAHUSIMHU
pyd WX MEPEeHOCe Ha HOBBIC
CUTYalUH.

OOyuatomuiicsi He ymeer | OOyvaromuiics Obyuaromuiics OO0yuaromuiicst IEMOHCTPUPYET

CnocoGeH u3ydaThb 1
aHAJIN3UPOBAThH

WJIM B HENOCTATOYHOM
CTEIEHU YMEET U3y4aTh

JIEMOHCTPUPYET HETOIHYIO
Croco0eH n3yuyaTh U

JIEMOHCTPUPYET YaCTUIHYIO
CIOCOOHOCTH U3y4aTh U

IIOJIHOE COOTBETCTBHE CIIOCOOHOCTHU
N3y4aTh U aHAJIM3UPOBATH
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OHOJIOrHYECKHUE OOBEKTHI 1
ITPOIIECCHI

Y aHAJIM3UPOBATh
OHOJIOTNYECKHUE OOBEKTHI
Y TIPOIECCHI

aHAJIM3UPOBATh
onosornyeckue O0ObEKTHI U
ITPOIIECCHI

aHAJIN3UPOBATh
OroornyecKre 00bEKThI U
IPOIECCHL. Y MCHHS
OCBOCHBI, HO JIOITy CKAtOTCS
HE3HAYUTEIbHBIE OIHOKH,
HETOYHOCTH, 3aTPYTHECHUS
P AHATATHYECKUX
oreparusx, mepeHoce
YMEHUH Ha HOBBIC,
HECTaH/IAPTHBIC CUTYAIIHH.

OHOJIOrMYECKHE 00BEKTHI U
nporieccbl. CBOOOIHO OneprpyeT
PHOOPETEHHBIMUA YMECHHUSIMH,
MPUMEHSIET UX B CUTYyaIHsIX
ITOBBIIIIEHHOM CJIOXKHOCTH.

Bnaneet HaBBIKaMU
HCIIOJIb30BaHHKS B
npoeccroHaTbHOM
JEATEIbHOCTH
OMOJIOTMYECKUX OOBEKTOB M
MIPOIIECCOB

OOyuaromuiics He
BJIaJIEET WIIK B
HEI0CTATOYHOM CTEIEHU
BJIaJIe€T HABLIKAMHU
HCITOJIB30BaHMs B
npodeccuoHaTFHON
JIEATETLHOCTH
OMOJIOTHYECKUX
O00BEKTOB | MPOIIECCOB

OOyyaromuiics Bnaaeer
HaBBIKAMU KCIIOIb30BaHHS B
npodeccruoHaIbHOM
JIeITENbHOCTH
OMOJIOTMYECKUX OOBEKTOB U
nporeccoB. O0yyaronuiics
HCIIBITHIBAET 3HAUNTEILHEIC
3aTpyIHEHUS TIPU
MIPUMEHEHUU HABBIKOB B
HOBBIX CHUTYaITUsX.

OO0yyaromuiicst 4aCTHYHO
BJIaJICET HABBIKAMU
UCII0JIb30BaHUS B
npoeccuoHaIbHOM
JESTeIbHOCTH
OMONIOTMYECKUX OOBEKTOB U
npoueccoB. HaBbiku
OCBOCHBI, HO JIOITyCKAIOTCSI
HE3HAYUTENbHBIC OIINOKH,
HETOYHOCTH, 3aTPyAHCHHS
MIPU AaHATUTHYECKUX
onepanusx, mepeHoce
YMEHHI1 Ha HOBBIE,
HECTaHJIaPTHBIC CUTYAITUH.

OO0yyaronuiics B OJIHOM 00beMe
BJIaJI€ET HaBBIKAMHM HMCIIOJIb30BAHUS
B MMPO(HECCHOHAIBHOM I TEIBHOCTH
OMOJIOTHYECKUX 00BEKTOB U
npoiieccoB. CBOOOTHO Onepupyer
PHOOPETEHHBIMU 3HAHUSIMU.

IMoxka3arennb

Kpurepun ouenuBanus

2

3

4

5

OIIK-7. CrnocoGeH MpoBOANTH SIKCTIEPUMEHTAIIBHBIE HCCIICIOBAHUS M UCTIBITAHHUS T10 3a/ITaHHON METOJIMKE, HAOJIIOICHHS U U3MEPEHUs1, 00padaThIBaTh U
WHTEPIPETHPOBATH IKCTICPUMEHTANILHEIEC TAHHBIC, IPUMEHSS MaTeMaTHIecKue, pu3nueckue, GU3NKO-XUMHUECKUEe, XUMUYECKHEe, OUOIOTHYECKHE,
MHUKPOOHOIOTMYECKHE METOIbI
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3HaeT 6a30BbIC OOyuaromuiics OO0yuaronuiics OO6yuaronuiics OO0yJaromuiics TIeMOHCTPUPYET
MaTeMaTUIECKHUE, JEMOHCTPHUPYET MOJTHOE JIEMOHCTPHPYET HETIOJTHOE JEMOHCTPUPYET YACTUYHOE | IMOJIHOE COOTBETCTBHE 3HAHUU
¢buznueckue, GU3NKO- OTCYTCTBHE WU COOTBETCTBUE 3HAHUI COOTBETCTBUE 3HAHUI 0a30BBIX MATEMAaTUYECKUX,
XUMHUYECKUE, XUMUICCKUE, HEI0CTaTOYHOE 0a30BbIX MATEMATUIECKUX, 0a30BbIX MATEMATUYCCKUX, | (DU3UUECKUX, PU3UKO-XUMHUCCKXE,
OMOJIOTHYECKHE, COOTBETCTBUE 3HAHUU (buznvIecKkux, GU3NKO- (bu3nvIecKux, PU3NKO- XAMUYECKHNX, OMOJIOTHYECKHX,
MHUKPOOHOIOTHYECKHE 0a30BbIX XUMHUYECKUX, XUMUYECKHX, XUMHYECKXE, XUMUIECKUX, | MHUKPOOHMOJIOTHYECKUX METO/OB,
METO/IbI, TPUMEHSIEMBIE B MaTeMaTUYECKUX, OMOJIOTUYECKHX, OHMOJIOTUYECKHX, MPUMEHSIEMbIX B OMOTEXHOJIOTHUH,
OMOTEXHOJIOTHH ¢busnueckux, Gpuzmko- MHUKPOOHOIOTHUECKUX MUKPOOHOJIOTUYECKUX CBOOOJIHO OTIEPUPYET
XUMUYECKHX, METOJIOB, IPUMEHSIEMBIX B METOJIOB, IPUMEHSIEMBIX B | TPUOOPETEHHBIMU 3HAHUSMHU.
XUMUYECKHX, OMOTEXHOJIOTHH. OMOTEXHOJIOTHH, HO
OMOJIOTUYECKHX, JlomycKaroTCsl 3HAUUTEIIbHBIC | JOIYCKaroTCs
MHUKPOOHOIOTHUECKUX OIIUOKH, POSBIISAETCS HE3HAYUTEIbHbIE OIHNOKH,
METO/I0B, IPUMEHSIEMBIX HEJIOCTATOYHOCTh 3HAHWM, IO | HETOYHOCTH, 3aTPyIHEHUS
B OMOTEXHOJIOTHH. psijly ToKa3aTelei, P aHATATHYECKUX
00y4aroluics UCTIBITHIBAET | ONEpalusX.
3HAYUTENbHbIE 3aTPyIHEHUS
TP OTIEPUPOBAHHH
3HAHUSMH TIPH UX TIEpEHOCe
Ha HOBBIC CHTYaIUH.
Brnaneer ocHOBHBIMI OOyuarommuiics He OOyuaromuiics OOyuaromuiics OObyuaromuiics
METOAaMHU BIIQJICCT WJIH B JIEMOHCTPHPYET HEMOJTHOE JIEMOHCTPHPYET YaCTHYHOE | [eMOHCTPHPYET IOIHOE BIAACHHE
AKCIIEPUMEHTATBHBIX HEJIOCTaTOYHOMN CTETIeHN COOTBETCTBHUE BIIAJICHUS COOTBETCTBUE BIIAJICHUS OCHOBHBIMH METOXAMH

HUCCIIETOBAaHUN U
HUCIILITAaHUU B
OMOTEXHOIOTUH

BJIaJic€T OCHOBHBIMH
METOIaMU
AKCIIEPUMEHTAITBHBIX
HCCIIEAOBaHUM U
HWCHOBITAaHUHN. B
OMOTEXHOJIOTHH,

OCHOBHBIMH METOIaMHU
IKCIEPUMEHTATBHBIX
HUCCIIEIOBAHUN U UCIILITAaHUH
B OMOTEXHOJIOTUU

OCHOBHEIMHM METOJIaMU
AKCIIEPUMEHTATIBHBIX
HUCCIIETOBAHUN U
HUCHBITAaHUHN B
OUOTEXHOJIOTUH.

YMeHUs OCBOECHBI,
HO JIOIYCKAIOTCS
HE3HAYUTCIILHBIC OIIMOKH,
HETOYHOCTH, 3aTPyIHEHUS

IIpHu aHAJIUTUYCCKHUX

IKCTIIEPUMEHTATBHBIX UCCIICIOBAHMIA
¥ UCIIBITAHUH B OMOTEXHOJIOTUH, B
YaCTHOCTH: YMEET UCIIOIH30BaTh
TEOPETUUECKHIE U METOIUIECKUE
OCHOBBI OMOXUMUU, PUUKO-
XAMHUYECKHE OCHOBBI
(YHKITMOHUPOBAHHUS JKUBBIX
OpPraHu3MOB; (PU3UKO-XUMUICCKUE U
OMOXMMHYECKHE TIPOIECCHI,
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olepauusx, NepeHoce
YMEHUI Ha HOBBIE,

HECTaHOApPTHBIC CUTyalllH.

NPOTEKAIOIINE B YKUBOM OPTaHU3ME
Ha CyOMOJIEKYJISIPHOM H,
MOJICKYJISIPHOM, KJICTOYHOM,
OpPTraHHOM U

OpPraHU3MEHHOM YPOBHSIX;
TPUHITUITB PETYJISIUA MeTaboIM3Ma
JKUBBIX KJICTOK U TKaHEH;
OTIPENIeNATh BO3MOXKHBIE Iy TH
OMOCHHTE3a KITHOYEBBIX
UHTEPMEINATOB U LIEJIEBBIX
TPOJIYKTOB JJIsi BEIOOpA
ONTUMAJIBHBIX YCIIOBHH
OMOTEXHOJIOTHYECKOTO TPOoIiecca;
aHAJTM3UPOBATh POJIb
BHYTPUKIICTOYHBIX KOMIIOHEHTOB,
OMOTIOIMMEPOB U BBISBIIATH
B3aUMOCBSI3b OMOXUMHYECKIX
IIPOIIECCOB B KIIETKE; BBIACTIATH
OCHOBHBIE OMOXMMHYECKHE
KOMITOHEHTHI U3 GMOMacchl U
KYJIbTYpaJIbHOU KHIKOCTH;
NPOBOJIUTHh KAYECTBEHHBIN U
KOJINYECTBEHHBIN aHAIIN3
AMHHOKHCIIOT; UCCIIEI0BATh
aKTUBHOCTH (pepMeHTOB. CBOOOIHO
OTIEpUPYET MPUOOPETCHHBIMU
YMEHUSAMH, IPUMEHSET UX B
CUTYAIIHSIX TIOBBINICHHOMN
CIIO’KHOCTH.
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T'oToB o 3amaHHOM’
METOAMKE MTPOBOJIUTH
AKCIIEPUMEHTAIILHBIC
HCCIICAOBAHUS U
HCIIBITaHNs, HAOJTIOIEHHS U
u3MepeHusi, 00padaTeIBaTh
1 UHTEPIPETHPOBATH
AKCIIEPUMEHTAIILHBIC
JTAHHBIE

OO0yuaromuiicsi He TOTOB
10 3aIaHHON METOJUKE
MIPOBOJIUTH
AKCIIEPUMEHTAIIbHBIC
UCCIIEIOBaHUS U
HCIIBITaHNS, HAOJIIOICHHS
Y U3MEpEHHSI,
o0OpabaTeIBaTh U
HUHTEPIPETUPOBATH
AKCIIEPUMEHTAIILHBIC
JTAaHHBIE

OO0yuaromuiicst He B ITOJTHOM
00BEME TOTOB TI0 33JJaHHOM
METOJIUKE MTPOBOUTD
IKCIIEPUMECHTAIHHBIE
WCCIIeIOBAHUS U UCTIBITAHUS,
HaOJIOACHUS M U3MEPECHHUS,
oOpabaThIBaTh U
HWHTEPIPETUPOBATH
AKCIIEpPUMEHTAIbHbIC
nanubie. OOyyvaronuics
WCIIBITHIBAET 3HAUUTEIIbHBIC
3aTpyIHEHUS TIPU
MPUMEHEHUH HABBIKOB B
HOBBIX CHUTYaIUsX.

OO0yJaromuiics: YaCTUYHO
TOTOB II0 3aJaHHOM
METOJIMKE TTPOBOIUTH
IKCIIEPUMEHTATHHBIE
HCCIIENOBAHUSA U
HCIIBITAHUS, HAOIIOCHUS U
U3MepeHusi, 00padbaTrIBaTh
¥ MHTEPIPETUPOBATH
IKCIIEPUMCHTAJILHBIC
JaHHBIC, HO JOITYCKAIOTCS
HE3HAYHUTEIbHBIE OIIHOKH,
HETOYHOCTH, 3aTPYAHCHHS
IPY AaHATUTHYECKHUX
orepanusx, mepeHoce
YMEHHI Ha HOBBIE,
HECTaH/IapTHBIC CUTYAIIHH.

OOyu4aromuiicst B IOJIHOM 00BbeMe
TOTOB I10 3aJaHHOM METOIUKE
IPOBOJIMTH IKCIIEPUMEHTAIbHBIC
HCCIICIOBAHUS U UCIIBITAHUS,
HAOJIIOICHUS U M3MEPEHUS,
00pabaTbIBaTh 1 HHTEPIPETUPOBATD
9KCIIEPUMEHTAJIbHBIC JaHHbIC,
CBOOOHO MMPUMEHSIET TIOTYyYCHHBIC
HaBBIKH B CUTYaIIUX IOBBIIICHHOM
CJI0KHOCTH.

I'otoB o 3aganHoi
METOJIUKE ITPOBOAUTD
JKCIEPUMEHTAIIbHbBIE
HUCCIIeA0BAHUS U
HCIIBITaHNs, HAOJIIOICHUS 1
nu3MepeHusi, oopadaThIBaTh
Y UHTEPIPETHPOBATH
AKCIEPUMEHTAIIbHbBIE
JTaHHEIE

OOyyaromuiicss He TOTOB
WIM B HEIOCTaTOYHOMN
TOTOB o

METOJIUKE

CTEIICHU
3aJIaHHOM
MPOBOJIUTH
AKCIEPUMEHTAIbHbBIE
HUCCIIEIOBAaHNUSI H
HCIBITAHUSA, HAOTIOACHHS

u M3MEpEHH,
oOpabaTbIBaTh u
MHTEPIPETUPOBATH
IKCIIEPUMEHTAIIbHBIC
JIaHHbIC

OO0yyaromuiics TOTOB MO
3aJaHHON METOJIMKE
TIPOBOJIUTH
IKCIIEPUMEHTAIILHBIC
MCCIICIOBAHUS M UCTIBITAHMS,
HaOJII0/IeHUs U U3MEPEHUS,
oOpabaTsIBaTh U
MHTEPIPETUPOBATH
IKCIIEPUMEHTAIILHBIC
JIAHHBIC, HO UCTIBITHIBACT
3HAYUTEIIHHBIC 3aTPYAHCHHUS
MIPY IPUMECHEHUH HABBIKOB B
HOBBIX CUTYAI[HSIX.

OOyuaromuiics 4aCTUYHO
TOTOB 10 33JJaHHOU
METOJUKE ITPOBOJUTH
JKCIEPUMEHTAJIbHbBIE
HCccije10BaHusa U
UCIIbITAHUA, Ha6J'IIO)IeHI/I$I nu
n3MepeHus, oopadaTeIBaTh
U UHTEPIIPETUPOBATE
IKCIEPUMEHTAJIbHbBIE
naHHble. HaBBIKYM OCBOEHHBI,
HO JIOIy CKarOTCsl
HE3HAYUTENIbHBIE OIINOKH,
HETOYHOCTH, 3aTPyIHEHUSA
IIPYU AaHATUTHYECKUX

OO0yyaronuiics B MOJIHOM 00beMe
TOTOB IO 3aJJaHHON METOJINKE
HPOBOJUTH IKCIIEPUMEHTAIbHbIE
UCCIIEIOBaHMSI U UCTIBITAHUS,
HaOJII0/IEHUS M U3MEPEHUS,
00pabaTbIBaTh U HHTEPIPETUPOBATH
IKCIEPUMEHTAJIHHBIE TAHHBIE.

(o 0a30BbIM 1ab0paTOpPHBIM
MeToJ1aM OMOXMMUU "
MOJIEKYJISIpHOM OHoorumy,

METOAAM JIe3UHTETpaluu  KIETOK,
(bpakLHOHUPOBAHUS KJIETOYHBIX
KOMIIOHEHTOB, METOJIaM BBIICTICHHS,

OYHUCTKH H HCCICIOBAaHUA CBOMCTB
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onepanusx, nepeHoce bepMeHTOB, MeTo/1aM
YMEHMI Ha HOBBIE, MHTEpIpeTalun
HECTaHAAPTHBIE CUTYaLUH. SKCIEPUMEHTAIBHBIX PE3YJIbTAaTOB C

LEJbIO BBIICHEHUS MOJEKYJISPHBIX
MEXaHU3MOB OMOXUMHYECKUX
MPOILIECCOB, MpaBHJIaM 0e30IacHOM
paboThI B OMOXUMUYECKOMN
nabopaTropum.

Kpurepun onennBanus

IToka3arenn
2 3 4 5

IIK-4. Cioco0eH K MOUCKY U aHAJIM3Y HAYYHO-TEXHUYECKOW HH(POPMALIMU U MHTEPITPETALIUN PE3YJIHTATOB UCCIIETOBAHUIA

3HaeT aKTyalbHYIO Oobyuatommiics Obyuarommiics Obyuaromuiics OOyuaronuiicss IEMOHCTPUPYET
HOPMATHBHYIO NAEMOHCTPUPYCT IIOJIHOC JEMOHCTPUPYET HEIMOJIHOE JICMOHCTPHUPYET YaCTUUHOC MMOJTHOC COOTBETCTBUEC CIICTYIOIIUX
AOKYMCHTAIIMIO B CBOCH OTCYTCTBHC MK COOTBETCTBUE 3HAHUN COOTBETCTBUE 3HAHUN 3HAaHWUN aKTyaJbHON HOPMAaTUBHOMN
0071aCcTH, METO/IBI AHATH3A | HEJIOCTATOMHOE aKTyalbHOU HOPMATHBHOM aKTyaJbHOW HOPMATHBHOW | TOKYMEHTAI[MH B CBOEH 001acTH,
HayHHBIX TAHHBIX, COOTBCTCTBUC SHAHUU JOKYMEHTAIIUN B CBOCH JOKYMEHTAIIUU B CBOCH METOJIOB aHAJIN3a HAYYHBIX TAHHBIX,
IUTAHUPOBAHUS U aKTyaJIbHON
. . o0ylacTi, METO/IOB aHAJIM3a 00JIaCTH, METOJIOB aHAIM3a | TUIAHUPOBAHUS M OPTaHU3ALUN
OpraHU3alUH UCCIICIOBAaHUN | HOPMATUBHOU .
. HAYYHBIX JAHHBIX, HAYYHBIX JAHHBIX, WCCIIeZIOBAaHMH 1 pa3paboToK,
1 pa3paboToK JOKYMEHTAaIlu B CBOEH
TUTAHUPOBAHUS U TUTAHUPOBAHUS U CBOOOTHO IPUMEHSIET TIOTyYEeHHBIC
00J1acTH, METO/I0B . y
AHAITH32 HAYIHBIX OpraHu3alK UCCIEJOBAHUN | OpraHU3aLUH HaBBIKU B CUTYAIUSIX TOBBIIIIEHHON
JAHHBIX, TOTARApOBaHmA | 1 paspaboTok. [lomyckaioress | UCClIeIOBaHUM U CJIO’KHOCTH.
¥ OpraHu3aLHK 3HAYUTEIbHbIE OIIUOKH, pa3paboToK, HO
UCCIIEIOBAHMIM U MIPOSIBIISIETCS JIOIYCKaroTCs
pazpaboTok HEJIOCTaTOYHOCTb 3HAaHHUM, IO | HE3HAYUTEIIbHBIC OIINOKH,
psiLy TOKasaTeneH, HETOYHOCTH, 3aTPyTHEHHUS

00y4aroluics UCTIBITHIBAET | MPU aHATUTHYECKUX
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3HAYUTEIIBHBIE 3aTPYAHCHUS
IIpY ONIEpUPOBAHUU
3HAHUAMH [IPU UX [IEPEHOCE
Ha HOBBIC CUTYaLlUH.

olepauusx, NepeHoce
YMEHUI Ha HOBBIE,
HECTaHJApTHBIE CUTYaLH.

YMeer npuMeHsITh
aKTyaJIbHY0 HOPMATHBHYO
JOKYMEHTALUIO B CBOEH
00J1acTH 3HAHUM,
oopMIATE pe3yabTaThI
Hay4YHO-HCCIIETIOBATEIbCKIX
Y OIBITHO-
KOHCTPYKTOPCKUX paboT

OOyuaroluiics He ymeeT
WM B HEOCTATOYHOM
CTCTICHH yMEeT
MIPUMECHSITh aKTyaJIbHYIO
HOPMATHUBHYO
JOKYMEHTALUIO B CBOEH
001acTH 3HAHUH,

o opMIIATH pe3yIbTaThl
Hay4YHO-
HCCIIEIOBATENLCKUX U
OITBITHO-
KOHCTPYKTOPCKUX padoT.

OOyuaromuiics
JEMOHCTPHUPYET HEMOIHOE
COOTBETCTBUE YMEHMI
MPUMEHSTH aKTyalIbHYIO
HOPMAaTHBHYIO
JIOKYMEHTALUIO B CBOEH
o0macTu 3HaHUH, 0HOPMIIATH
pe3yNbTaThl HAY4YHO-
UCCIIeI0BATENbCKUX U
OIBITHO-KOHCTPYKTOPCKUX
pabot. O0yyaromuiics
WCTIBITHIBACT 3HAYUTEIHHBIE
3aTpyAHEHUS TIPU
MPUMEHCHUH HABBIKOB B
HOBBIX CHUTYaIUsIX.

OOyuaromuiics
JIEMOHCTPUPYET YaCTUYIHOE
COOTBETCTBUE YMEHUI
PUMECHSTH aKTYaJIbHYIO
HOPMATHUBHYO
JIOKYMEHTALUIO B CBOEH
001acTH 3HAHUH,

0 OpMIIATH Pe3yIbTaTh
HAy4YHO-
UCCIIEJIOBATEIIbCKUX U
OITBITHO-KOHCTPYKTOPCKHX
pabot. YMeHHs OCBOCHHI,
HO JIOITyCKArOTCs
HE3HAYUTEIIBHBIC ONTUOKH,
HETOYHOCTH, 3aTPyTHEHUS
MIPU AaHATTUTHYECKHUX
oTepanusx, nepeHoce
YMEHHI Ha HOBBIE,
HECTaHIAPTHBIE CHTYaIUH.

OOyyaromicst AeMOHCTPUPYET
MOJIHOE COOTBETCTBUE YMEHUN
MPUMCHSTH aKTYaJIbHYIO
HOPMATHUBHYIO

JIOKYMEHTAIIUIO B CBOEH 00J1acTH
3HaHUN, OPOPMIIATE pPe3yIbTaThI
HAy4HO-UCCIIEI0BATEILCKUX U
OINBITHO-KOHCTPYKTOPCKHX Pa0OT.
CB0001HO onepupyer
PHOOPETEHHBIMUA YMECHHUSIMH,
MPUMEHSIET UX B CUTYyaIHsIX
MTOBBIIICHHOU CIIOXKHOCTH.

Crioco6eH oCyIIeCTBISITh
pa3pabOTKH TJIAaHOB U
METOAUYECKUX IIPOrpaMM
MPOBEICHUS UCCIIEAOBAHU,

OO6yuarommiicst He
crmoco0eH ujn B
HEIOCTAaTOYHOM CTCIICHU
CIOCOOEH OCYIIECTBIIATh
pa3paboTKH TJIIAaHOB U

OO0yuaromuiicst He B TOJTHOM
00BeMe crioco0eH
OCYIIECTBIISThH pa3pabOTKU
IUIAHOB U

OO0yuaromuiicst 9aCTUIHO
CIOCOOEH OCYIIECTBIISATh
pa3paboTKH MJIaHOB U
METOJIMYECKUX MPOTrPaMM
MPOBEICHUS UCCIIE0OBAHU,

OO0y4Jaromuiics B MOJHOM 00BeMe
CIOCOO€H OCYIIECTBIISATh
pa3paboTKH MJIaHOB U
METOJMYECKHUX IMPOTPaMM
MPOBEJICHUS UCCIIEOBAHUM,
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OpPraHU30BBIBATH COOP U
M3yYCHUS Hay4HO-
TEXHUYECKON HHPOpMAIUU
M0 TEME UCCIICIOBAaHHUI U
pa3paboTOK, MPOBOIUTH
aHaJIN3 HAYYHBIX JIaHHBIX,
pe3yIbTaToOB
AKCIIEPUMEHTOB,
OCYIIECTBIIATh
TEOPETHYECKIE 0000IICHUS
HAYYHBIX JaHHBIX,
pe3yJbTaToB
AKCIEPUMEHTOB H
HaOJIIOIEHUIA

METOJIMYECKUX IMPOrPaMM
MIPOBEICHUS
HCCIICIOBaHNM,
OpraHU30BBIBATH COOP U
M3y4YeHHUs Hay4IHO-
TEXHUYECKOMN
nH(pOpMAIUU TIO TEME
HCCIICAOBAHUN U
pa3paboToK, MPOBOTUTH
aHaJIN3 HAYYIHBIX
TAaHHBIX, PE3YJIbTaTOB
IKCIIEPUMEHTOB,
OCYILIECTBIISITh
TEOPETUYECKUE
000011IeH!S HAYYHBIX
TAHHBIX, PE3YJIbTATOB
IKCIIEPUMEHTOB U
HaOJIFOIEHUIT

METOAMYECKUX MPOrPaMM
MPOBEJICHUS UCCIIEIOBAHUM,
OpraHU30BBIBATH COOP U
M3y4YeHUs Hay4IHO-
TEXHUYECKON MH(pOpMAIIu
10 TEME UCCIASIOBAHNN U
pa3paboToK, MPOBOTUTH
aHAJIN3 HAYYHBIX JAHHBIX,
PE3YIIBTATOB YKCIICPUMEHTOB,
OCYIIECTBIISATh
TEOPETHYECKHE 0000IIECHUS
Hay4YHBIX JaHHBIX,
PEe3yIbTaTOB HIKCIIEPUMEHTOB
¥ HaOIIOAEHUMH.
OOyyaromuiicss UCIBITHIBACT
3HAYUTENbHBIE 3aTPYTHEHUS
MIpU IPUMEHEHUH HaBBIKOB B
HOBBIX CUTYaIUsIX.

OpraHU30BBIBAThH COOP U
M3y4YCHUS HAyIHO-
TEXHUYECKOH nH(OopMamu
10 TEME UCCIICIOBaHUN U
pa3paboToOK, MPOBOAUTH
aHaJIN3 Hay4YHbIX JAHHBIX,
pe3yJIbTaToOB
SKCIIEPUMEHTOB,
OCYIIECTBIISATh
TEOpPETUYECKHE 0000IIIeHNS
HAy4YHbIX JIaHHBIX,
pe3yJIbTaTOB
SKCIIEPUMEHTOB U
HaOmonenuii. HaBpiku
OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAUYUTENIbHEIEC OITUOKH,
HETOYHOCTH, 3aTPyAHCHHS
MIPU AaHATUTHYECKUX
oTepanusx, mepeHoce
YMEHUI Ha HOBBIE,
HECTaHJIaPTHBIE CUTYAIIUH.

OpPraHU30BBIBATH COOP U U3YUECHUS
HAYYHO-TEXHUYCCKON MH(pOopMaIn
0 TeMe UCCIICIOBAHUN U
pa3paboToK, MPOBOIUTH AHATIN3
HAYYHBIX JaHHBIX, PE3YJIbTAaTOB
9KCIIEPUMEHTOB, OCYIIIECTBIISATh
TEOpEeTUUECKHEe 0000IIEeHUS
HAYYHBIX JIAHHBIX, PE3YyJIbTAaTOB
SKCTIEPUMEHTOB M HAOIOICHUN.
CBOOOTHO NMTPUMEHSICT IOy YCHHBIE
HaBBIKU B CUTYAIHSIX MOBBIIICHHOM
CJIO’KHOCTH.
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7.3 OueHoYHBbIE CpeACTBA

7.3.1. Tekyuuii KOHTPOJIb
Bonpocul k konmponwvHoti pabome Ne |
. ' pannnib! )xu3Hu, 1oMeHbI )kuBoro mupa. Konnenmusa Kapia Bése.
. benku. Ctpykrypa. [IpocThie u cioxubie 0enku. OyHKIUN
. HyxnennoBble kuciotsl. CocTaB, CTpOEHUE.
. Ponb muninioB B kietke. He3ameHuMbIe )KUPHBIE KUCITOTBHI.
. ITpokapuoThl 1 3ykapuoThl. Pa3nnuus B CTpOEHUU KIETKH
. A npo sykapuot. Ctpoenue. OyHKIMH
. OOMeH BenecTB. AHa0OIMUECKUE U KaTaDOJIMYECKHE IPOLIECCHI B KIIETKE
. Tunsl mutanus. crounuky sHepruu. VICTOYHUKN yTiiepoa.
. ITlenTo3odocdaTHelii myTh

O© 00 NO Ol WD -

10. derxanne. Cuare3 AT® Ha sTanax nporiecca AbIXaHusl.
11. Perynsmus 3KCpecCcuy T'eHOB
12. Myrarun. Tumer myTtanuii. Poms

Bonpocul k koumponvhot pabome Ne 2
. YpOBHM OpraHu3aiu >KkuBoro Mupa. Metojipl Onoxumun. PeryKinonusm
. CtpykTypa 06enkoB (mepBUYHas, BTOPUYHAs, TPETUYHAS, YETBEPTUUHAS )
. I[lypuHOBBI€, MUpUMHUIUHOBBIE OcHOBaHusl. [IpaBuna Yapradda
. Hezamenumsle xupHbie KUCIOThl. OyHKINN

1
2
3
4
5. Opranemns! kneTku. OqHOMEMOpaHHbIE, AByMEMOpaHHbIE, HEeMEMOpPaHHbIE
6. Mutoxounpun. Ctpoenue. OyHKIIUU

7. Anenozurdocdarbl. DyHKITUHN B KIIETKE

8. OKHCITUTENbHO-BOCCTAHOBUTENILHBIC PEAKIINU B KIIETKE

9. ukn Kpebca. OcHoBHBIC cTamuu. JIokamm3amus B KJIETKE

10. Hocurenu nacnenactBennoi uadopmaruu. Ctpoenue. Jlokanuzaius B KIETKE.
11. Permukanms JJTHK

12. PekomMOUHAaIMA y TPOKAPHOT

Bonpocwl k konmponvHoti pabome Ne 3

1.buorenHsie 31IeMEHTHI. MaKpO3JIEeMEHTHI, MUKPOAJIEMEHTBI, YIIbTPAIJIEMEHTHI.
['panuLbl MEXAY 3TUMHU IPYIIIAMU 3JIEMEHTOB. POJIb BOABI.

2. [IpoTennorennsie amuHokuciioThl. CBolictBa. ®ynknuu JJHK. Bropuunas,
TpETUYHAsl CTPYKTypa

3. OCHOBHBIE THUIIBI 3aITACHBIX BEILIECTB B KJIETKE

4. TlpuHUUI KOMIApMEHTAIU3AIMA OMOXUMHUYECKHUX MTPOLIECCOB B KJIIETKE 3YKApUOT

5. IInactuael. CtpoeHue. OyHKIUU.
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6. Anernn-kopepmeHT A. OyHKIIUN B META00IM3ME

7. TI'muxonu3z. OcHOBHBIE cTauu. OU3HONIOTHYECKAs POJIb.
8. DNeKTpOH-TpaHCIOPTHAs LIEIb

10. I'emeTnyeckuii KO.I.

11. Tpauckpurnmus. [Tpoueccunr PHK

12. PexoMOuHaIus y 3yKapuoT

Bonpocul k konmponwvHnoti pabome Ne 4

buononumeps! kinetku. OcHOBHbIE (HYHKIIUU

®epmenThl. OCHOBHBIE KJIaCChl. 3HaueHnEe (epMEHTOB

Crpoenne PHK. Bropuunas ctpykrypa. Tunst PHK 1 ux poiib B kietke
Momnocaxapuzsl. Poisb B kineTke

ok 0w e

buocunTes 6enka (Tpancisuus). JlIokanuzanus B KJIETKE

6. CtpoeHue, cocraB W (PU3MOJOTHYECKas POJIb KICTOYHOM CTEHKH U
UTOIIa3MaTUYECKON MEMOPAHBI

7. DHpomnazMatnyeckui petukyitoM. Anmapat ['onpmku Ctpoenne. @yHKUIUU.

8. HAJl, HA1®. ®ynKInu B MeTabomm3me

9. Bbpoxenue. Tumbl Opoxkenus. Poib B MeTabommsme

10. OxkwucnurenpHOE (HochHOpHUIpPOBAHUE

11. CtpoeHue resa 3ykapuoT U MPOKapUOT

12. Tpancnsus

7.3.2. TlpomexxyTo4Has aTTeCTalus
[ITkasb! OLIeHUBaHUSI PE3YJIBTATOB MPOMEKYTOUHOM aTTECTAMU U UX ONIMCAHHUE:

dopma NPOMEKYTOYHOM aTTECTALMHU: IK3AMEH

[IpomexxyTouHas arrectanus oOydarommxcs B (opme dK3aMeHa IMPOBOJIUTCS IO
pe3ylibTaTaM BBINIOJIHEHUSI BCEX BHJIOB Y4YeOHOH paboThl, MPETyCMOTPEHHBIX y4eOHBIM
IUIAHOM IO JAHHOM JUCUUIIIMHE (MOZYJII0), IPU 3TOM YUHUTBHIBAIOTCS PE3YIIbTAThl TEKYLIETO
KOHTPOJII yCIEBAaeMOCTM B TeueHue cemectpa. OIEHKAa CTENEeHU JOCTHKEHHUS
OOy4aroIUMHUCS TUIAHUPYEMBIX Ppe3yJbTaToB OOyuYeHHUs M0 AUCHMUILIUHE (MOJIYIIO)
MPOBOJUTCS TpEnojaBaTeieM, BEAYyUIUM 3aHATUA MO JUCUHUIUIMHE (MOAYJIO), METOIOM
SKCHEPTHOM ouneHku win nyteM tectupoBanus B CJIO. Ilo mToram mnpomekyTOUHOU
aTTeCTalluy M0 JUCHMIUIMHE (MOIYJIIO) BBICTABISAETCS OLEHKA «OTIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIILHO» WU «HEYIOBIECTBOPUTEIBLHO.

K npomeXyTOuHOH arTrecTaiuu J0MyCKAatTCSA TOJIBKO CTYIEHTBI, BBIIOJHUBIINE BCE
BUJbl Y4eOHON palboThl, MPEAyCMOTPEHHbIE padoyeil ImporpaMMoil MO AMCLMILIIMHE
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«broxumus» (MPOIUTM MPOMEKYTOUHBINA KOHTPOJIb (KOHTPOJIbHBIE pA0OTHI), BEIIOIHUIN U
3aIUTUIIM JIA0OpaTOPHbBIE PAOOTHI).

HIkana ouneHuBaHUA Onucanue

Boimonnensl Bce BUAbl y4eOHOIl paboOThl, MpeayCMOTpPEHHBIE
y4eOHBIM 1aHOM. CTyIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHHI, HaBBIKOB TIPUBEICHHBIM B TaOJMIAX IOKa3aTeJew,
ONepHupyeT MPHOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH, HAaBBIKAMH,
MIPUMEHSET UX B CUTyalUsIX NOBBIIIEHHON CI0KHOCTHU. [Ipu 3TOM
MOTYT OBITh JOMYIICHbI HE3HAUUTENbHbIC OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS [IPU AaHAJTUTUYECKUX ONEPALUAX, IEPEHOCE 3HAaHUH U
YMEHHI Ha HOBbIE, HECTAHJAPTHHIE CUTYAIUH.

OT1iIn4yHO

BeimonHeHsl Bce BHABI y4eOHOW pabOTHI, MPETyCMOTPEHHBIC
y4eOHbIM  miaHoM. CTyAeHT  JAEMOHCTPUPYET  YaCTUYHOE
COOTBETCTBUE 3HAHWH, YMEHHMH, HaBBIKOB IIPUBEICHHBIM B
Xopo1o TabNIUIaX IMOKa3aTesel, onepupyeT NMPUOOPETCHHBIMHA 3HAHHSMU,
HO JIONYCKAIOTCSl HE3HAYHUTENIbHBbIE OINMOKM, HETOYHOCTH IIpH
AQHAJTUTUYECKUX ONepanyusiX, 3aTPYAHICTCS NPU IEePeHOCe YMEHUI
Ha HOBBIC, HCCTAHAAPTHBLIC CUTyalluu.

BeimonHeHsl Bce BUABI y4eOHOW pabOThI, IMPeryCMOTPEHHBIE
yueOHbIM  miuaHoM.  CTyAeHT  JIEMOHCTPUPYET  HEIOJHOE
COOTBETCTBUE 3HAHUI, yMEHMH, HABBIKOB IPUBEJCHHBIM B
Y I0BIETBOPUTEIIBHO TabIUIaxX MoKa3aTesel, onepupyer NpUOOPETEHHBIMU 3HAHUSMU,
JOTIYCKAlOTCS ~ 3HAUMTEIbHbIE  OMIMOKH, HETOYHOCTH  IpHU
QHAINTUYECKUX  OINEpalMAX,  HUCIBITHIBAET  3HAYUTEIbHBIC
3aTpyIHSAETCS MpU NPUMEHEHUHU HaBBIKOB B HOBBIX CUTYaIUsAX

He BeimonHen oauH unum Oosnee BUIOB Yy4yeOHOH paboThI,
PEIyCMOTPEHHBIX Y4eOHBIM IuIaHOM. CTYIEHT IEMOHCTPHPYET
HETIOJIHOE COOTBETCTBHE 3HAHUH, YMEHNUH, HABHIKOB TIPUBEICHHBIM
B Ta0iMIax IMoka3aTesnei, JOMyCcKaloTCs 3HAUYUTENbHbIE OLIMOKH,
NPOSIBIISIETCS OTCYTCTBHE 3HAHWW, YMEHHH, HAaBBIKOB IO Py
nokaszaresiei, CTyJIeHT HCIBIThIBAeT 3HAUUTENbHbIE 3aTPYIHEHUS
NpY ONIEPUPOBAHUU 3HAHUSMHU M YMEHHUSIMH TPH MX MEpPEeHOce Ha
HOBBIE CUTYaIUH.

HeynosnersopurensHo

BeimonHensl Bce BuAbl y4eOHOH paloOThI, NpeayCMOTpEHHBIE
y4eOHBIM T1aHOM. CTy/I€HT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaONHUIAX IOKa3aTeneil,
ornepupyeT MpUOOPETEeHHBIMH 3HAHUSIMHU, YMEHHSIMH, HaBBIKaAMH,
IIPUMEHSET UX B CUTyalUsX MOBBIIIEHHON CIO0KHOCTHU. IIpu 3TOM
MOTYT OBITh JOMYIIEHbl HE3HAUUTEIbHbIE OMIMOKH, HETOYHOCTH,
3aTpyIHEHUS IIPU aHATMTUYECKUX ONEpalusiX, IEPEHOCE 3HAaHUHN 1
YMEHUW Ha HOBBIE, HECTAH/IAPTHBIE CUTYaLlUH.

3auTreHo
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He 3aureno

HOBBIC CUTYyallUuH.

He BomonHeHn oauH wuian Oojee BUAOB y4ueOHOH paboOTHI,
NpPEeyCMOTPEHHBIX y4eOHBIM IIaHOM. CTYAEHT IEMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHH, HABBIKOB IIPHBEICHHBIM
B Ta0JIMIAX IOKa3aTelsiei, JOMyCKAITCs 3HAYMTEIbHBIC OIIMOKH,
NPOSIBIISICTCS. OTCYTCTBUE 3HAHWI, YMEHHMW, HABBIKOB II0 PSIY
HIOKa3aTeliei, CTYyICHT UCIBITHIBACT 3HAYHMTEIbHBIC 3aTPYIHCHUS
IpU ONEPUPOBAHUY 3HAHUSMH M YMEHUSIMU MPH UX MEPEHOCE Ha

Hepequb OOCHOYHBIX CPCACTB 11O AUCHUILIIMHC «broxumus»

HaumenoBanue [IpencraBnenue
Kparkas xapakTeprcTHKa OIIEHOYHOTO
OLIEHOYHOTO OLICHOYHOT'O CPEJICTBA B
oC cpelncTBa
cpelncTBa dOC
CpencTBo TpPOBEpKH YMEHHH MPUMEHSTH
KonTtpomnbhas P POBEPIHL Y P KoMIuiekT KOHTpOJIBHBIX
MOJTyYCHHBIE 3HAHUS JJIS PEHICHUs 3ajad .
1 | pab6ora (K/P) 3aJIaHMH 110 BapUaHTaM
OTIPENICIIEHHOTO THUIIA TI0 TEME WIIN Pa3Jeiry
CpencTBo KOHTPOJS, OPraHM30BaHHOE Kak
crnenuanbHas Oecega  MeIaroru4ecKoro
VYerHbll onpoc paboTHUKa C O0OydYalIIUMCA Ha TEMBI, Bomnpocsl no
) cobeceioBaHue, CBSI3aHHBIE C M3y4aeMOW IUCLMIIMHON, M | Temam/pasJenam
(YO) paccyMTaHHOE Ha BBIACHCHHE O0ObeMma IACIUTIIINHBI
3HaHUI 00yYaroIIerocs Mo OnpeeIeHHOMY
pasneny, TeMe, mpolsemMe u T.11.
CpencTBo KOHTPOJISL YCBOEHHUS y4eOHOTO
(TeopeTHuecKoro u MPaKTHYECKOT0)
MaTrepuaa, U3y4eHHOTO B X0JI€ TOJITOTOBKM | Bormpocsr 1o
3amuTa U TpoBeAeHUs J1a00paTOPHBIX PadoT MO TeMam/paszenam
3 | 1abopaTopHBIX paboT |[COOTBETCTBYIOIIMM  TeMaM (pa3ziesam) JUCIUTIINHEI,
3JD) JTUCIUILIMHBL. OpraHu30BaHO KakK yueOHoe U3yYeHHBIM B  XOJIE
3aHATHE B BUJIE cobecenioBannst | 1a0OpPaTOPHBIX paboT
NeIarorHyecKoro paboTHHKacC
o0y4JaromuMucs
KypcoBas pabota CpencTBo NpoBEepKY 3HAHUI U YMEHHUN 3amuTa KypcoBoil paboThI
CpencTBO HWTOTOBOM  OIGHKH  CTENCHH
DK3aMeHaIlMOHHAA Komrmnekr
JOCTHXCHUS 00yJarOIIIMMUCST
paborta (uToroBas SK3aMEHAIMOHHBIX
5 IUIAHUPYEMBIX PEe3yJbTaTOB OOYyYeHHUs IO
atrectarus) (OP) OuneToB

JUCLIUILIMHE Ha OCHOBE IIMCbMEHHOM
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IK3amenauuoHHble 60NPOCHL:
JK3aMeHAIIMOHHBbIE BONPOCHI:
JK3aMeHAIHOHHBbIE BOMPOCHI:
Cmamuueckasn ouoxumus

1. buoxummueckas opraHuzaius KUBbIX OPraHU3MOB. Makpo- 1 MUKPOAJIEMEHTHI

2. CpaBHHTEIbHbIE XapAKTEPUCTUKN OMOXUMUYECKON OPTaHU3aIUH KIIETOK POKAPUOT U
3YKapHuoT

3. [lpunHimn koMmapTMEHTAIU3ALNH OMOXUMHUUECKHUX MPOIIECCOB B KJIETKE

4. DnemeHThl, CcoAepKalMecs B JKUBBIX CHCTEMaX, OWOJIOTHYECKHE MOJICKYJIbI,
MaKpPOMOJIEKYJIbI

5. Ponb marHusi B MeTa00JIMUECKUX MPOIleccax B KIETKE

6. AMHHOKHUCIIOTBI: CTPOECHHUE U KIIaCCU(pUKAIIUS

7. AMHUHOKHCIIOTBHI. DUUKO - XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT U UX CBS3b CO
CBOMCTBaMu Oelka

8. INonmunenTunabl u 6enku. CBs3U B OEITKOBBIX MOJIEKYJIaxX

9. LwuD -aMHUHOKHCITOTHI. 3aMEHUMBIE U HE3aMEHUMBIE aMUHOKHCIIOTHI

10. Benku: pazMepsl OEIKOBBIX MOJEKYJI, CTPYKTYpa, IeHATypalis U peHaTypamus
O€emKoB

11. IlpocTpaHcTBEeHHast CTpyKTypa OenkoBod MoJekynbl. [lepBuuHas, BTOpUYHAas,
TPETUYHASI U YETBEPTUUHAS CTPYKTYpa

12. Knaccuduxkaruss OenkoB. ['moOymsapueie u dubpwispasie  Oenku. [Ipocteie
CJIOKHBIE O€JTKU, MPEJICTABUTENM B KUBBIX OpraHU3Max

13. depmenTsl. Mexanusm nencTBus. JIokamu3aius B KIETKe

14. ®epmenThl. OCHOBHBIE KJIaCChl. 3HaUE€HUE (DEPMEHTOB

15. YraeBoabl: MOHOCAXapUbl, JUCAXapUIbl, TOJUCAXAPUJIBI — UX CTPOCHUE U (DYHKIIUH.
['maponu3 nosmcaxapuioB

16. Yraesoasl. D-u L- kondurypanuu. [Ipaktudeckas 3Ha4uMOCTh MOHOCAXaPHUIOB U UX
MIPOU3BOTHBIX.

17. Tlomucaxapunasl. CTpoeHHE, CBOMCTBA U 3HAUEHUE KpaxMaiia, TITMKOTeHa, 1eJUTI0JIO3bI,
XUTHHA

18. Jlunmaer: knaccudukanys, CBORCTBA U QYHKITUH

19. HeombuisieMble TUTTHAIBI

20. Tpurnuuepuabl ¥ >KUPHbIE KUCIOTbI

21. ®ochonumusl pazHbIx TPy opranu3MoB. CTpoeHue u (PyHKIHH.

22. HykyienHOBBIE KUCIIOTHI: CTPOEHUE HYKJICOTUIO0B, 00pa30oBaHUe JUHYKICOTHIOB U
nonuHykiaeotuaoB. Ctpykrypa JJHK u PHK

23. AzoTtucTble OCHOBaHUS (ITypHUHBI, TAPUMHIUHBI )

24. Ctpoenue u 6monornueckas poib [JHK. [TpaBuno Yapradda

25. Xapaktepuctuka nepsuuHoit ctpyktypsl JIHK. /[BoitHas criupans JJTHK

26. [{uTomnmazmatudeckas MeMOpaHa. XMUMHUYECKUN COCTaB, CTpOeHUE, (QYHKIIUN

27. CTtpoeHue U TPaHCIIOPTHBIE CBOMCTBA KJIETOYHBIX MEMOpaH

28. TpaHcmopT cyOCcTpaTOB M POAYKTOB, OCHOBHBIC MEXaHU3MBbI, TACCUBHBIN U aKTHBHBIH
TPaAHCTIOPT

29. CUMIIOPTHBIN U AaHTUIIOPTHBIN EPEHOC BEILIECTB Yepe3 OM0JIOrnyeckue MeMOpaHsbl.
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30. Monodopsl. Mexanusm aerictus. [IpumMepsr

31. Ou3UKO-XUMHUYECKHE U OMOJIOTHYECKHE CBOMCTBA OEIKOB. Bhimenenue u ouncTka
OeJIKOB

32. YibTpacTpykTypa KiAE€TOK. [IpuHIMI KOMOapTMEHTAIM3AlMK  OMOXUMHUYECKUX
MIPOIIECCOB B KJIETKE

Jlunamuyeckasn ouoxumus

33. becxnopodunsHbIii hoTOCHHTES

34. AHOokcureHHbIH xIopoduabHai GOTOCUHTES

35. OkcureHHbId XI0pOPUIBHBIN (HOTOCUHTES

36. ®orocunres. CBeToBas cTagus

37. ®ortocuntes. [k KanpBuaa

38. ®otocunTte3. POTOCUCTEMBI, 3JEKTPOH-TPAHCIIOPTHAS 1IETIH

39. dotocunTe3. CBETOCOOUPAIOLIIE KOMIUIEKCHI, PEaKIIMOHHBIE LIEHTPHI

40. ABtoTpodHOe nuTanue, GOTOCHHTE3, XEMOCHHTE3

41. Makpo3pruueckue COeIMHEHMS.

42. Drarel sHEpreTHIecKkoro oomeHa. I'enepupoBanue sueprun. Poias ATO.

43. AHa’poOHOE OKHCIICHUE TITFOKO3bI /TIMKOIN3/

44. TlenTo3odochaTHbIN UK

45. bpoxxenue. OCHOBHbBIC TUIIBI U cTauu. DepMEHTHI U KOHEPMEHTHI

46. Moto9HO-KHCII0e OpOKCHHE

47. CniuproBoe OpokeHne

48. TIpormmoHOBOKHUCIIOE OpOKEHIE

49, MacIssHOKHCIIOE U alleTOHOOY THIIOBOE OPOKCHHE

50. JIBycyOcTpaTHbie OposkeHHsI. AMHHOKHCIOTHOE OposkeHne, CyKIIMHAT-3TaHOJIBHOE
OpoxkeHue

51. YKCyCHOKHCIIO€ U IMMOHHOKHCIIOE «OpPOKEHUS»

52. KodepMmeHT A u ero poiib B KIIETOYHOM MeTaboIm3me

53. DHepreruyeckuit MeTabom3M. OCHOBHBIE MPOIIECCHI

54. TIpuHIMTIBI CTPYKTYPHO-GYHKIIMOHATHHOM OPTaHU3aIuH JIEKTPOH-TPAHCTIOPTHOM
(IpIXaTeapHOM) IS MUTOXOHAPHMA

55. MexaHu3Mbl CONPSKEHUS OKUCIIEHUS U (POChHOpUIMpPOBaHUS B IbIXaTEIBHOM 1ETH

56. TpancmeMOpaHHbBI TOTEHIAT TPOTOHOB U paboTa ATd-cuHTeTa3BI

57. IlpixarenbHas 1enb. LlutoxpoMsl. Y OUXUHOH

58. Iukn Kpedca. OcHoBHBIE cTanuu U (epMeHTHI. bronorndeckoe 3Ha4eHNe

59. OxucnurensHoe dpochopmmmpoBanre. Beixon sueprun

60. DnexTpoH-TpaHCnoOpTHAS LENb, OKUCIUTEIBHOE (POoCHOpPHIIMPOBAHHUE.

61. AspobHoe u anaspoOHoe abixanue. IHHEKTUBHOCTD MPEBPAILCHUS SHEPTUN

62. AHaspoOHOE JbpIXaHue

63. Cynbdarnoe npixanue. CynbharpenyKkTopbl

64. dymapaTHOE ABIXaHUE

65. HutpatHoe npixanue

66. KapbonaTHoe npixanue. MeTtaHoreHes U aleToreHes3

67. «Keneznoe" nprxanue

68. JlromuHEeCTICHITHS

Peanusanms resernueckoi MHGOPMALMU B KIeTKe
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69. Xpanenue u nepenava reHeTHUECKOM HHPOpMauu. MoJeKyJIIpHbIE MEXaHU3MbI
70.1lepenaua reneTuecKoi MH(POPMAIMK KaK COBOKYITHOCTh OMOXMMUYECKUX MTPOLIECCOB
71.I'enoM npokapuot. [lnazmuasl

72.T'enomM sykapuoT. BHexpoMocoMHasi HaCIeICTBEHHOCTD

73. CTpyKTypa XpOMOCOM M XpOMaTrHa

74. Hyxneocomsl. Crimpanuzarus JJHK

75. Hykneomnporenipl. besnku rucToHsl

76. [Tpunnun komrieMeHTapHOCTH. ['eHeTnyeckuii ko, ['eHoMm.
77.PexoMOMHAIIMS Y 3YKapPUOT U MMPOKAPUOT

78. Permukarnus JIHK. Mexanusm, ocHOBHBIE (PEpMEHTHI.

79.Pons mpaiiMepoB B MPOLIECCe PETUTUKAIIUIH

80. IIpuunnbl oOpazoBanus pparmenToB OKazaku

81. Perymsitusi TeHHOM aKTUBHOCTH

82.Ocob6ennoctu perumkarun JJHK

83. Myranuu, ux Turbl u nocaeactsus. Penapamms JJHK

84. buonorudeckas poiib pazauuHbix BuaoB PHK.

85. Tpanckpurmius MPHK

86.OcoOeHHOCTH TPAHCKPUIILIK Y TIPOKAPUOT

87.OCcoOEHHOCTH TPAHCKPUIILUH Y DYKAITUOT

88. Perynsnus TpaHCKPUIIIIUY.

89. Pubocomansnas PHK. 16S pPHK

90.mPIIK, pPHK u TPHK, 1 ux posis B Tpancnsmu

91. Crpykrypa TPHK

92.ITponeccunr MPHK

93. Tpaucasmusa. OCHOBHBIE Tambl. JIOKaIM3aIus B KJICTKE.

94. Konuposanue amuHokuciot B JIHK. I'eneTnyeckuii kox

95. Tpancnsius Kak 3aBEpIIAOIIAN dTal epegadn FTeHeTHIeCKON nH(OpMaIum
96. Mexauusm aevcrusa TPHK

97. Perymsitust cHHTE3a OemKa

98.1'eHOM POKAPHOT U SyKaprOT

99. PerynupoBanue MeTa0oIu3Ma Ha KJIETOUHOM U CyOKJIETOYHOM YPOBHSX



