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MecTo IMCHUILUINHBI B CTPYKTYype 00pa3oBaTebHON NPOrpaMMbl

JucturmuHa «L{AToNO0rus» OTHOCUTCSA K JHUCHUILIMHAM o0s3areabHOM dacth bioka 1.
Hucuumuael  (Moaynu) buonoruss KiIeTku u  OMOTEXHOJOTHS Y4eOHOro TUTaHa OCHOBHOM
npoeccoHabHOM  00pa30BaTeIbHON MPOTpaMMBbI  BBICHIETO OOpa3oBaHHs — TMPOrPaMMBI
OakanaBpuara mo HampasiaeHuio noarotoBku 06.03.01 buonorusi, HampaBieHHOCTH (TMPOdUIIb)
o0pa3oBarenbHOH MporpaMmbl «brodKOIOTHSY, 0UHOH (HOPMBI OOYUEHHS.

JlucuuIuiiHa OMUpAaeTcsl Ha pe3ylnbTaThl 00ydeHus, COpMHpPOBAHHBIE B paMKax Kypca
«boranuka», «3oosorusa», «l'ucronorus», «buonmornyeckas Xumus», «OpraHuyeckas XUMHUA»,
«O06mmas ouonorusy, YuebHas (03HaKOMHUTEIbHAs) MPAKTHKA 10 OOTAHUKHU U 300JI0THH.

Pe3ynbrarhl M3ydeHUs IUCHUIUIMHBL SIBJISIOTCS OCHOBOM JJIsi M3yY€HUs IUCLMIUIMH U
MIPOXOXKJCHMS NMPAKTUK: YdeOHas (O3HAKOMMTENbHAs) MpaKTHUKa IO MOIMYJSLHUOHHOW TI'€HETHUKE,
«Teopun »sBomtonun», «OcCHOBBI OuoTexHojmorum», «l'eHetuka», «Mukpobuosorus u
BHUPYCOJIOTHS», «DU3MOJTOTUs pacTeHHuit», «Du3nojorus dYenoBeka M >KUBOTHBIX», «buonorus
pa3BUTHUS U pa3sMHOXKeHUs», «l'ucromnorus», «MonekynspHas Ouonorus», lIpomsBoacTBeHHAs
MIPaKTHKa, MPaKTUKa M0 IpouiIo npodeccnoHanbHOM aesTenbHoCTH, [IpeauniomMuas npakTuka,
B TOM UYHCJI€ HAyYHO-HMCCIIEA0BaTENbCKas padoTa.

1. Ilepevyenb MJIAHMPYeMBbIX pe3yJbTATOB 00yueHHs1 (00pa3oBaTe/IbHBIX Pe3yJbTATOB)
10 JMCUHIJIMHE

Heabro ocBoeHnss guciuiuiiHbl — «Llutomorus»  ABISETCS HM3y4EHHE CTPYKTYPHO-
q)YHKHHOHaHBHOﬁ OpraHu3anuu XHUBBIX CHUCTEM Ha KJICTOYHOM YPOBHE, a4 TAaKKC MCEXAHU3MBbI
nposmdepanuu, cTapeHus: U THOSTH KIETKHU.

3agaveid OCBOCHHS AMCIUILUIMHBI SIBISETCS (POpMUpOBaHHWE Y CTYICHTA IEIOCTHOTO
MpeaCcTaBIeHUss 00 OCHOBHBIX 3Talax CTAHOBJICHUS COBPEMEHHOW HAYKW ITUTOJIOTHUW (KJIECTOYHAS
OuoyoTHsI) W ee CTPYKType, 00 OCHOBHBIX KATErOpHsiX, MOHATHAX M MeTohax. M3ydnth
CTPYKTYPHYIO OpPraHH3aIMI0 3yKapHOT, a TAKKE MOJCKYISIPHbIE MEXaHU3Mbl ()YHKIIMOHHPOBAHUS,
nposmdepannun, crapeHus: U THOETN KIETKH.

KoMmnerennus n Oopa3oBaresibHbIE Pe3yJbTAThl JUCUUILIHHBI
HHIUKATOPbI ee (3Tanbl GopMHUPOBAHMS TUCHHILIIHHBI)
JMOCTHKEHHUS B Teopernuecknii MopaeabHbBIH HpakTuyeckunii
JUCHUILIJIMHE (3HaTDB) (ymertn) (BJ1a1€ThH)

OIIK-2. CniocoO6eH NpUMEHSTh IPUHIKUIBI CTPYKTYPHO-(YHKIIMOHAIBLHON OpraHu3alliu,
UCI0JIb30BATh (PU3HOJIOTHUECKUE, IIUTOJIOTHYECKUe, OMOXUMHUYecKHue, 010 (rU3nuecKre MeTO Ibl
aHaJM3a JUTsl OLEHKU U KOPPEKIIUU COCTOSIHUSI )KUBBIX OOBEKTOB M1 MOHUTOPHHTA CPEIBI UX
oOuTaHus
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00BEKTOB.

2.3 JleMoHCTpUpyeT OP-4
yMEHHE TpamMOTHO U OP-3
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OMOJIOTUYECKHE METObI UHTEPIIPETHPOBATh N

UCCIIEJOBAHUM B
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1ab0paToOpHbBIX
KOHTPOJIA 32 COCTOSIHHUEM pe3yabTATHI.

YCIIOBUSIX.

JKUBBIX OOBEKTOB
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2. O0beM [OUCHUILIMHBI B 3a4YeTHBIX eIUHHIAX C

YKazaHueM KoOJIHIECTBA
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3. Coaep:xkanue TUCHUIUIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3jiesiaM) ¢ YKa3aHueM
OTBeICHHOI'0 HA HUX KOJIMYeCTBA aKa/IeMUYeCKUX YaCOB M BU/I0B YUeOHbIX 3aHATHH

3.1.Ykazanue mem (pazoenog) u omeedeHHO20 HA HUX KOJIUUECMEA AKAOEMUYECKUX

Yacoe u 6U008 Y4eOHbIX 3AHAMUIL
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Moayar 1. Bsenenne B umurojorunw. Ilnasmatuveckas | 4 6 6
MeMOpaHa.
Mertoet uccnenoBanus. Micropust MeMOPaHOIOTHH.
KuakocTHo-MO3anyHass MOJENh  IJIa3MaTUYEeCKOH  MeMOpaHBI.
I'nmuxokanukce. Koprekc.




TpancmeMOpaHHbIi TpaHCTIOPT BenecTB. JIMTTOCOMBI.
Moayas 2. Bakyoasipuas cucremMa kjierku. Omnopuo-| 4 8 8
ABUIATEJbHBIN annapart KJIeTKH.

CrpykrypHOo-hyHKIIMOHaNbHAs  opranm3amus  OIIC, ammapara
lonpmxu — knaccuukaus.

Annapar  BHYTPUKJIETOYHOIO  II€PEBApUBAHUSA-  JIM30COMBI,
9H/I0COMBI, TUJPOJIa3HbIE MY3bIPHKU.

[Tepokcucomsl. [Topocomsl. [Iporeacomsl. [lopucTbie mIaCTUHKHA
Hurockener — O€NKM LUTOCKENETa, JJIEMEHThl IUTOCKEIEeTa
(MHKpOHIAMEHTHI, IIPOMEXYTOUHBIE MUKpPO(DUITAMEHTHI,
MUKPOTPYOOUKH) W  CTPYKTYpPHl KOTOpPBIE OHH OpPTaHH3YIOT
(LeHTpoCcOMa, KI'YTHK).

Monyas 3. Cuctema IHeproodecnedeHus KjieTok. Sapo. 6 8 8
MutoxoHapun — Mopdosorusi, O6uoreHes, Xouapuom. DyHKUUU
MUTOXOHJIPUH. DHEpreTuyeckas QyHKIHsL.

['eHoM MWTOXOHIPHUH M €ro OTIMYMSI OT TEHOMa sjapa.
MuToxoHApUN U cTapeHue KieTku. I u K crparerus B 3BOJIIOLUU
YKUBBIX OPraHU3MOB.

Anpo — obmas opranuzanus, GyHKIUU. XpOMaTUH — (QYHKIUH U
XUMUYECKasl oprann3anus, yposHu komnaktusamuu JIHK B cocrase
XpOoMaTHHa.

SAnpeimko. SaepHbiii  GenkoBbIi  MaTpukc. MeMmOpaHbl  sjpa,
SIIEPHBIN IOPOBBIN KOMIUIEKC, HYKJICOIIJIa3MAaTHYECKHUI TPAHCIIOPT.
Monayab 4. Matpuunble cuHTe3bl. Kiierounass mpoaundepanus. | 4 8 7
IIaTosnorus KiIeTKu.

Monekynsapuas gorma Owojornu. OOmas  XapaKTepucTHKa
TpaHckpunuuu, TpaHciasiuuu, pemmukanun JHK.  I[Ipoueccunr
MaKpOMOJIEKYJI.

KitlerouHblii 1 MUTOTMYECKMI LMK KIETKA — 3Tallbl, PETyJsLUs.
MexaHu3mbl iposidepanuu — MATO3, MEH03, SHAOPEIIPOTYKITHSI.
CrapeHnue 1 rubesnp KIEeTKH.

Hroro: 18 | 30 33 27

3.2. Kpamkoe onucanue cooeprcanus mem (pazoenos) OucCyuniuHbl

Moayas 1 Beenenue B nurosioruto. Ilinazmarnyeckass memoOpana.

Beenenme. Ilpeamer kiaetouHoi Ouosoruu. Ilpeamer u 3agaun nurtosorud. OnpeaeieHue
nonsaTus «Knerka». CTaHOBICHHE OMOJIOTUH KJIETKU Kak Haykd. OCHOBHBIC MTOJIOKEHHSI KIIETOYHOH
Teopud. MeTobl MCCIeqOBaHusl OHoIorun KieTkH. CBETOBask MHKPOCKOIHUSA. METOBI CBETOBOM
MHUKPOCKOTIMH. OJICKTPOHHAs MHKPOCKONHS — HPHHIUI METOJbI, TPAHCMHUCCHOHHAS U
CKaHUPYIOIIAs MHUKPOCKOTIHSL. KonrpacrtupoBanue 00BEKTOB, YIBTPAMHUKPOCKOITHS,
3aMOpaKMBAHUE — CKaJbiBaHHC. VIMMYHOTHCTOXHMMHYECKHE METO/bI MCCICAOBAHUN — MPUHIIAI
meroma. Meroa aBropaauorpadum. Dayopecuenius. Merton rubpuamszaim N Situ.
@pakIMOHUPOBAaHUE KJICTOK M KJICTOYHOTO COJEPKUMOro. METOoJ KICTOYHBIX KYJIBTYP.
[MutodoTtomerpust. Knerounas nrxeHepus. DBOJFOIHS KIETKH.

Inazmarnyeckass memOpaHa. lcropus wmemOpaHonoruu. MoJenu IIa3MaTHYecKux
MeMOpaH, o0Ias XapaKTepUCTHKAa W XUMHUYECKHE CBOWCTBA IKHUIKOCTHO-MO3aWYHON MOJIENn
Ia3MaTudecko MemOpanbl. CTPyKTYpHass OCHOBa MeMOpaH: JBOWHOW CJIOH JIMIIMIOB M OelKa.
JlarepasbHas MOJABMKHOCTh M CCHMETPUYHOCTh MOJICKYJ1. Pa3jinyHbie CBOMCTBA pa3HBIX MEMOpaH.
OyHKIMK T1a3MaTHYeCKON MeMOpaHbl. bapbepHO - TpaHCHIOpPTHAsE PoJib. [JIMKOKAIMKC, KOPTEKC.
TpancMeMOpaHHBIH TIEPEHOC HOHOB W HHU3KOMOJICKYJSIPHBIX COCTUHCHUW. Be3uKymsipHBIHI
TpaHCHOPT (3H/I0- U 3K301UTO3). Crenuduyeckuii SHIOIMTO3. PerenTopHas posb MIa3MaJIeMMBL.
B3auMoelicTBiEe ¢ CHTHAJIBHBIMH MOJICKYJIaMU. MEXKKIIETOUYHOE y3HaBaHHE. AJMC3UBHBIC OCIKU
(CAM- oGenku, cell adhesion molecules): kanrepuHbl, IMMYHOTJIOOYIMHOTIOJOOHBIC, CEIEKTHUHBI,



MHTETPHHBI, OCJIKU TJIaBHOTO KoMiuiekca rucrocoBmectumoctu (MHC — mejor histocompartabiliti
complex). KonrakTsl (CHelMaIbHBIC MEXKKJICTOYHBIC COCAMHEHHS): 3amuparoiiie (IUIOTHBIE),
3asgKOpHBAOIINe (CUEIUIONHe), (OKaIbHbIE, JECMOCOMBI, IIEJIEBbIe, CHHAICHI, IUIa3MOIECCMBL
JInnocomsl.

Mopayas 2 BakyoJsipHas cucreMa KjeTkd. OnoOpHO-IBUraTe/bHbIH aNNapaTr KJIeTKH.

BakyonsipHasi cucreMa KJETKHM: COCTABJAKINME KOMIIOHEHTbI M (YHKIUM.
I'panynspubslil 3H10MIA3MaTuueckuil petukyaym (I'OP): ynprpactpykTypa kaHayioB, prOOCOMBI.
Bonmpmras wm wmamas cyOwactuna puOocombl, (QyHKOHH. PuHOOCOMBI NMPO — © DYKAPHOT.
[omupubocomer. dynkuuu [DP: cunTe3 cnenuduyecknx 1 MeMOpaHHBIX OEIKOB Ha prudocomax,
WX cerperamus; onopHas GyHKLUs, y4acTUE B KJIETOYHOM mpoHUIaeMocTH. KoTpaHCMHCCHOHHBIN
TpaHcnopt OenkoB. ['mankuii sHnomnazmMarnyeckuii petukyiaym (I'OP): ynpTpacTpykrypa, GyHKINN
(CUHTE3 JIMIKJOB, IOJHMCAXAPUAOB, METa0OJMYEeCKass JEe3aKTUBALMA TOKCHHOB IIPU MOMOILHU
depmenTa rutoxpoM P-450, nenonupoBanue nonos Ca). [lopucTeie mIacTHHKY.

Amnmapat ['0J1b/KM B CBETOBOM U 3JIEKTPOHHOM MUKpoOckorie. @yHkinu annapara ['oibmku:
CEKpeTOopHasi, MOAU(PUKAIUS U COPTUPOBKA OEIKOB, BHYTPUKIETOUHBII TPAaHCHIOPT, MOJIEKYIISIPHBIE
MEXaHU3MBbI (PYHKIIMOHMPOBAHUS NpeoOpa3oBaHus anmnapara ['0Jab1ku B MUTOTHUECKOM IUKIIE.

Annapar BHYTPUKJIETOUHOTO T€peBapUBaHUs - JIM30COMBI - MOp(oOHOXUMHUECKas
opranusanus, kiaccupukanusd. OCOOCHHOCTH MOJEKYISIPHOW W PELEeNnTOPHON OpraHu3aluu
MeMOpaH. DHIOCOMBI KaK [MPEJIU30COMHBIA  3Tall  BHYTPUKJIETOYHOTO  IMepeBapUBaHMUSL.
I'enernyeckue TM30COMHbBIE OOJIE3HMU.

ITepokcucomsl. [Topocomsl. [Iporeacomsl. IlopucThie MIIaCTUHKH.

HuTtockener — onopHO-IABHUraTebHasi cUcCTeMa KJeTKHM. Tpu cucrteMbl (QHIaMEHTOB:
MIPOMEXYTOUHbIE, MHUKPO(UIAMEHTbl, MHUKpPOTPYyOOUKH. benku, MoJieKyaspHble MeXaHHU3MbI
JIBUTATEIbHBIX (PYHKUIMN HEMBIIICYHBIX U MBIIIEYHBIX KJIETOK. TOHKOE CTpOEHHE MPOMEXYTOUHBIX
(umaMeHTOB, MHKPO(PIIAMEHTOB, MHKpPOTpyOodeK. LleHTpsl oOpraHuzanmuu MHKPOTPYyOOUEK.
JIuHEenHbI U KUHE3WHBl — MOTOPHBIC Oenku. KIeTOUHBIN IEHTP: TOHKOE CTPOCHHE U XUMUYECKUN
cocTtaB mpeobOpa3zoBaHusi B MUTOTHUYecKOM Iukie. Dynkuuu. ba3anbHble Tenblla, peCHUYKH U
KTYTUKH: MOp(]o-OHoXUMHUYECKasi OpraHu3aliysl, MOJIEKYJISIpHbIE MEXaHU3MBbI () YHKITHIA.

Moayasb 3 Cucrema 3HeproodecnedeHust KJiaeTok. Sapo.

CucremMa »JHeproodecneyeHusi KJIeTOK. MwutoxoHapun: oOmas  Mopdoorus,
yIABTPACTPYKTYpPHAsl OpraHu3allvs, HapyXHas U BHYTpEHHss MeMmOpaHa, MexmeMOpaHHOe
MIPOCTPAHCTBO, MUTOIJIa3Ma — MAaTpUKC. THUIBI OpraHu3alvyd XOHApHOMa (MUTOXOHIIPHANBHBIN
PETUKYIYyM) U SBOJIIOIMOHHBIM CMBICI €ro (OPMUPOBAHUS, MEKMHUTOXOHIPHUAIbHBIE KOHTAKTHI
(MMK). buorene3 wim aBTOPEHPOIYKIUS MHUTOXOHApUN. [7aBHas (QyHKIMS MUTOXOHAPUNA —
cunate3 AT®. I'mukonus. [ukn KpeGca, 6enkoBo-hepMeHTHBIE KOMILIEKCHI JIbIXaTEIbHOM IIENU U
BHYTpeHHEl MemOpaHbl U (epMeHTHl OKHCIuTeNnbHOTO (ochopmmpoBanus — ATD-cunTeTasa,
COMpSDKEHHBbIE  LEMbI0  TepeHoca  JIEeKTpOHOB. Mexanusm  pabotel  komruiekca I,
XeMoocMOTHYECKass TeopHsi MUTUena 0 CONPSHKEHUH OKHCIEHUs1 cyOcTpaToB ¢ cuHTe30M ATO.
[Tonoxenust Teopun. OKUCIUTENBHO-BOCCTAHOBUTENbHAS 1eTisA. [IpoToHHble Hacockl. CTpoeHue
MUTOILIa3MbI (MaTpuKca) MUTOXOHIpHA. ['€HOM MUTOXOHIPHI M €ro OTJIMYUS OT T'eHOMa spa.
MutoxoHApUN U cTapeHue KieTku. I u K cTpaterus B 3BOJIOLMHU KUBBIX OPraHU3MOB U POl
mutoxoHapuil. AOK. Anonto3 u MUTOXOHIpUU. MUTOXOHpUATbHBIE OOJIE3HU.

DyHKIUOHAJIbHAA MopdoJorus sapa. Poip sapa B KU3HEAEATEIBHOCTH KIETKH.
SnepHble KOMIIOHEHTHI MPOKAPUOT W OpraHu3anus sapa JyKapHOTUYECKOW KIETKH (sAIepHas
000JI04Ka, XpOMATHH, SIIPBIIIKK, KAapUOIIa3Ma M SACPHBIM OENKOBBIM OCTOB). XpoMaTHH U
XpoMocoMbl. Xumudeckuir coctaB xpomarusa: JIHK, Oenku (ructonsl, Heructonossie PHK).
I'erepoxpoMaTHH 1 3yxpomartuH. J[Ba (QyHKIMOHAJIBHBIX COCTOSHUS XPOMOCOMBI: HHTep(hazHOe U
MuToTH4eckoe. OOmass MOp¢OJIOrHsT MUTOTHUECKHX XPOMOCOM, KilacCH(UKAIMs, XUMHUYECKUN
cocraB. Kapuortun. IIpoctpancTBeHHass nokanusauus xpomocoM B sape. JIHK xpomatuna.
VYHUKanbHBIE, YMEPEHHO IOBTOPSIOUIMECS U BBICOKOIOBTOPSIOUIMECS IOCIEAO0BATEIBHOCTH
(carrenmutubie) JIHK B kuHermke peakium peHartypaiuu (ruOpuamsanuu) JHK, wux
¢dbynkumonanbHas posb. JJHK neHTpoMep U TenoMepHbIX y4acTKOB. benku xpomaTHHa: THCTOHBI U
HeructoHoBble Oenku. CBoiictBa W ¢QyHkuum OenkoB B kommnaktuzamuu JIHK. YpoBuu
koMrnaktuzanuu JIHK: HykiieocoMBl, HyKJI€OMEpBI, IETIEBbIE JOMEHBI, XDPOMOMEPHI, XPOMOCOMBI.



SAnepusiii  OenkoBeiii  MaTpukc. Xummueckuid cocraB ([JJHK, PHK, docdhomunumsr).
CTpyKTypHbIE KOMIIOHEHTHI SIEPHOTO OEJIIKOBOTO MATpPUKCA: JIAMHHA, OCTOB M «OCTaTOYHOE»
aapbiko. MAR-SAR (30HBI CBA3BIBAaHHS C MATPUKCOM), PETLTUCOMBI ((DEPMEHTHI PETIIMKATUBHOTO
komruiekca). PHK Beicokomonekynsipaast, pubocomHasi. CruraiicocoMBI.

SIIpBIIKO- MCTOYHUK pPHOOCOM. SIIPBIIKOBBIA OpPraHuM3aTop — CHEIHATN3UPOBAHHBIN
Y4aCTOK XpOMOCOMBIL. Amrumdukanus sapeimek. CTpyKTypa W THUIBI SAPBIINIKA, XAMAYECKUN
coctaB. Crpoenne u ¢ynkuuonupoanne reHoB pPHK. Benkwm smpermiek. HekanoHuwdeckue
byHKIIN SIAPBILIEK. PHII-xomMnioHEeHTBI saapa: [IEPUXPOMATUHOBBIC ¢ubpuILIBI,
[IEPUXPOMATUHOBBIE TPAHYJIbl, THTEPOXPOMATUHOBBIE I'PAHYJIbI.

Snepnasi oGosouka. CTpyKTypHasi OpraHu3anusi Hapy)KHOH ¥ BHYTPEHHEH MeMOpaH.
Snepnass mopa (TOHKOE CTpOEHHE, XUMHUUYECKHMH coctaB u  (yHKuuuM). SnepHbiid
UTOIUTA3MAaTHYECKUH TpaHcmopT (maccuBHBIM M akTuBHBIN). NLS — mocnemoBarensHOCTH
aAMHHOKHUCIIOT y OENIKOB, TpaHCHOpTHpyeMbIX B sipo: NES — mocnemoBaTenbHOCTH aMHHOKHUCIIOT Y
O€NKOB, TPAaHCHOPTHUPYEMBIX 4Yepe3 sAepHYI0 000J04YKy B HMTOIUIa3My. SnepHas o6ojouka B
MUTOTHYECKOM IUKIIE.

Mopyabs 4 MaTpuunble cuHTe3bl. Kierounas nponudgepauus. [latonorus kieTku.

MexaHu3Mbl KJIETOYHOrO JejieHusl. MuTro3: OHOJIOTUYECKHII CMBICH, TIOHSATHE O
MUTOTHYECKOM Iukie. IlneBpo- u opromMuto3. Mopdoisiorus U MOJEKyIspHbIE MEXaHU3MBI (a3
MHUTOTHYECKOTO THKiIa. CamocOopka MHUKPOTPYOOUeK. DHepreTHdeckoe oOecreueHne MHTO3a.
Perynsuust MUTOTHYECKON aKTUBHOCTU. KOHTpOJIBHBIE TOUKM MUTOTHYECKOrO Iukia. [ToHstue o
YeK-TIOMHT — CUCTEME: CEHCOPbI, AaTYUKH, 3 PexToppl. DaKTOPhl aKTUBALMK U OJIOKAIbIl MUTO30B.
®akTopbl pocTa. ['eHbl paHHEro 1 0T0keHHOro oTBeTa. Kackaa komriekcoB CJIK- nukivH.

Meiio3 — 0coObIil crocod NeneHust KIEeTOK. 3UTOTHBIM, TaMETHBIM M CIIOpOBbIM Meio3. |
MeloTHYeckoe naeneHue, ocobeHHoctu mnpodasel. Il meitornueckoe nenenue. CHHENTOHEMHBIN
KOMILJIEKC. bronorndeckuii CMbICI Meii03a. DHIOPENPOTYKIHS, TOJTUTEHUS, SHIOMUTO3.

HenTpajnbHast aormMa MoJiekyJasipHoil Ouosioruu. IlaTtosnoruss wkiaerku. Peruinkanus
OakTepuabHBIX U dykapuotnueckux JJHK. Mexanusm permkanuu JIHK: momykoHcepBaTHBHOCTS,
KOMIIJIEMEHTApHOCTh, MPEPHIBUCTOCTh, AHTHHANPABICHHOCTh, MOTPEOHOCTh B 3aTpaBKe. benku
perMKanuu 3ykapuot. Maunumanms, snonranus, tepmuHanua u npoueccudr JIHK. Ilpunuumn
TpaHckpunuu, dtanbl cuHTe3a WPHK. IlpuHiun tpancisiuu — coOCTBEHHO OMOCHHTE3 Oeika.
Wuunmanus, snoxranus, repmuHanus. [Ipoueccunr Oenka.

Teopun crapeHusi KiIeTku - ceHecuneHnug. OnyxoseBas TpaHchopmarus kierku. [TKD —
aronTo3, MporpaMMUPYEMBbI HEKPO3, ayTodarus, MUTOTHYECKas: KaTacTpoda, anonTo3-HEeKpo3HbIe
KOHTUHUYMBI.

4. TlepeueHb Y4eOHO-METOAUYECKOT0 oOOecmeyeHHUsi JIsi CaMOCTOSITeJIbHOH PadoThI
o0yyaromuxcs 1Mo JMCHHIINHE

CamoctosarenbHas paboTa CTyIEHTOB sIBisieTcs 0co00i (opMoil opraHu3au y4eOHOTrO
mpoliecca, MpeCTaBJIsIoNnIas co00il MIaHUPYEMYIO, TIO3HABATEIbHO, OPraHU3aIIMOHHO U METOAUYECKH
HaNpaBIsIEeMYI0 JIEATENIbHOCTh CTYJACHTOB, OPHUEHTUPOBAHHYI0 Ha JOCTH)KEHHE KOHKPETHOTO
pe3yabpTaTa, OCyIIEeCTBIsIEMYIO 0e3 MPsSMOii TOMOIIH ITPENoIaBaTes.

CamocrostenbHas paboTa CTYJIEHTOB SIBISIETCS COCTaBHOM 4YacThlO0 y4eOHOH paboThl U
MMEET LIEJIbIO 3aKpeIIeHNe U YriyOJieHue MOTy4YeHHBIX 3HaHUH U HaBBIKOB, IOUCK U MPUOOpETeHHE
HOBBIX 3HaHMH, a TaK)Ke BBINOJHEHHE YUEOHBIX 3aJIJaHUM, MOATOTOBKY K MPEACTOSIINUM 3aHATUAM U
sk3aMeHy. OHa mpeaycMaTpuBaeT, Kak IMpaBUJIO, pa3paboTKy pedeparoB, HamucaHHE TOKIIAJOB,
BBITMIOJTHEHUE TBOPYECKUX, MHIUBUAYAJIbHBIX 3aJJaHU B COOTBETCTBUM C y4eOHOW mporpammon
(TeMaTHYECKUM IIJIAHOM HM3y4eHUs AMCUUIUIMHBI). Tema Ui Takoro BBICTYIUIEHUS MOKET ObITh
Mpe/UIo’KeHa TperojaBaTesieM WM u30paHa caMuUM CTYAEHTOM, HO MaTepHuall BBICTYIUICHHS HE
JOJDKEH ~ AyOnmupoBaTh — JIEKIMOHHBIM — Marepuan.  PedepaTuBHbII  Marepuan — CIYXHUT
JIOTIOJTHUTENBHOM HH(pOpMaIuei i paboThl Ha MPAKTUYECKUX 3aHATHAX. OCHOBHAS LIENb JAHHOTO
BUJa PabOTBl COCTOMT B OOYYEHHMH CTYIEHTOB METOJIaM CaMOCTOSTEIBHOM paboThl ¢ y4yeOHBIM
MaTepuanoM. [ MOHOTHI YCBOEHUS TEM, BEIHECEHHBIX B IPAKTHUYECKUE 3aHATHSA, TpeOyeTcs paboTa
c mnepBoucTtoyHukamu. Kypc mnpenycMmarpuBaeT CcaMOCTOSITENbHYIO paboOTy CTYIEHTOB CO



crenuanbHOM  JuTeparypoil. CremyeT OTMETHTh, 4YTO CaMOCTOSITENbHas paboTa CTYAEHTOB
pe3yiabTaTUBHA JIMIIb TOTAA, KOTJAa OHA BBIIOJHICTCS CHUCTEMAaTHYECKH, IUITAHOMEPHO U
LeJIEHAPABJICHHO.

3amaHus JUIE CaMOCTOSITENIBHOM PabOThI MpeyCMaTpUBAIOT MCIIOJIb30BaHNE HEOOXOAUMBIX
TEPMUHOB U TMOHATUH MO mpobiemartuke Kypca. OHM HalEIMBAaIOT Ha MPAKTUYECKYIO padoTy Mo
MPUMEHEHHUIO M3y4aeMOTo MaTepHalia, MOUCK OMOIMoTpauuecKoro Marepuana U 3JICKTPOHHBIX
HMCTOYHUKOB MH(POpPMAIUH, UIUTIOCTPATUBHBIX MATEPUATIOB. 3aJaHMs 10 CaMOCTOSITEIbHOU padoTe
JAI0TCS TI0 TeMaM, KOTOpPbIE TPEOYIOT TOTIOTHUTEILHONU TPOPAOOTKH.

OOmmii 00beM CaMOCTOSITENBHONW pabOTHl  CTYACHTOB 10 JHCHUIUIMHE BKIIOYAET
ayJMTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSTEIBHYIO pabOTy CTY/IEHTOB B TE€YCHHE CEMECTpa.

AynuTopHas caMocCTOsTeNIbHasE paboTa ocymiecTBIsieTcs B (hopMe BBITIOITHEHHUS! TECTOBBIX
3aJJaHul, Keic-3aJad, MHChMEHHBIX IPOBEPOYHBIX pPAa0OT TO JAUCHUIUIMHE. AYAMTOpHAs
caMocCTOsITeNIbHAas paboTa olecriedeHa 0a30i TECTOBBIX MaTEpHANIOB, KeWc-3a7ad MO pasjesiam
JMCUIUTUIAHBL

BreaynuropHas camocTosiTeNbHas paboTa ocymecTBisieTcs B hopmax:

- TeCcTHpoBaHHE. BOmpOCH MO CaMOCTOSTENBHBIM pabdOTaM BKIIOYEHBI B JIAOOpaTOPHBIE
3aHATHUS ¥ B OJIOKU TECTHPOBAHUSI.

PexxuM TecTHpOBaHHS — KOMITBIOTEPHOE TECTUPOBAHUE MMPOBOJUTCS B TPYIIIE B TeYeHUE 45
muHyT. Kaxnperit 010k Tecra BkimtouaeT B ceds 50 TectoBwiX 3amanuii. [Iporpamma dopmupyer
BapHaHTHI (KXl pa3 HOBBIE) TO3BOJISIET MCIPABUTH BHIOPAHHBIA BapuUaHT OTBETA, MPEPHIBACT
paboTy CTYICHTOB IO OKOHYaHHWW BPEMEHH TeCTHpoBaHHE. [lociie 4ero BBIBOIAMT TIOTYYSHHBIN
crynenToM Oamr. [IporpaMma Mmo3BOJISIET CAENaTh paclieyaTKd BapUAHTOB M TMOJYYEHHBIC OaJLTbI
TECTHPYEMOW TPYNIBl CTYACHTOB. TeCcTOBbIE 3aJaHUS 3aKpBITOTO THIIA, Ha COOTBETCTBHE, C
PUCYHKOM, JOTOJHHUTH BBIpR)KCHUE, 3aKOHYHTH oOTpexaeicHue. BapuanTtel otBeta — 1. Hmke
IIpUJIAraeTcst HEKOTOPBIN MepeYeHb TECTOBBIX 3aJaHUH U3 PA3IMYHBIX OJIOKOB JaHHOTO Kypca.

TecToBBIE 3a1aHNA:

- OTKPBITOTO THIIA,
- 3aKpBITOTO THIIA,
- Ha COOTBETCTBHE,
- Ha MOCJIeI0BATENILHOCTh MPOIIECCOB,
- C pUCYHKaMH.
PexxuM TecTupoBaHus:

- BpeMs — 45 MuH

- 3agauuii - 50

- HaBUTAIMSA 110 33JIAHUSM C BO3MOYKHOCTBIO PEIAKTUPOBAHKS OTBETOB

- aBTOMAaTUYECKOE OTKIIFOUEHHUE ITPOrPaMMBbl TECTHPOBAHUS 110 KCTEYCHUN BPEMEHHU TECTUPOBAHUS

- BBIBEJICHHE PE3yIbTaTOB TECTUPOBAHMSA B Oasiax

- KoHBepTauus 60awioB B olieHKy — 0 - 30- HeynoBieTBopuTenbHO; 31 - 38 — ynoBierBoputenbHO; 39 -
45 — xoporo; 6omee 45 — OTIAMYHO.

IIpumepnwiii nepeuens mecmoguix 3a0aHUL

HyxkJieorua — 310 MOHOMEP

1. GenkoB;

2. HYKJIEUHOBBIX KHCIIOT;

3. >KHUpOB.

IHosmnenTua odpasyercst myrem:

1. B3aMMOAEHCTBUSA AaMUHOTPYIII JBYX COCEHUX aMUHOKHCIIOT;

2. B3aUMOJICHCTBHUA aMUHOTPYIIIBI OJTHOW aMHUHOKHUCIOTHI U KapOOKCHILHOU TPYIIIIBI
JIPYro¥ aMUHOKHUCIIOTHI;

3. B3auMOJIeHcTBUA KapOOKCHIIBHBIX I'PYII IBYX COCEAHUX aMUHOKHCIIOT.

Yuacrok IHK, pazgensirommii 1Be HyKJI€0COMbI, Ha3bIBAIOT:

1. conenowup;

2. JIMHKED;



3. THUCTOH.

C pubocomoii B3anmopeiicTByer neris tpancnoptraoii PHK:

1. urunpoypuaunioBas

2. TlceBnoypunmionas

3. JlonoJIHUTEIbHAS

Cunre3 noyepuux neneii IHK ocymecrBasercs:

1. ot 5 xonmna k 3/ KOHILY;

2. or 3/ konma x 5/ KOHILY;

3. Ha BeIylIel U OTCTAIOMICH LENsIX HapaBIeHUE CHHTE3a MTPOTHUBOIOJIOKHO.

Tpanckpunuus — 3108

1. Ipouecc camokonupoBanus JJHK ¢ oOpa3oBanueM ABYX WACHTHYHBIX TOYEPHUX
MOJIEKYIT;

2. Tlponecc nepenuceiBanus nHGopmanun, conepxamieiics B PHK, B popme THK.

3. Ipouecc nepenuceiBanus naGopmarmu, conepxkarnieiics B JJHK, B hopme PHK

YuacTok Ha 00Jb1IOH cy0uacTHLEe pUOOCOMBI, I/le JTOKAJIN3YeTCSl CTPOSIIMIACA MenTus,
Ha3bIBaeTCsH:

1. aMHHOAIMILHBII;

2. TEeNTUIWIBHEIIN;

3. WHUIUUPYIOIIIHIA;

4. neanuaabHBIN.

IIocTaBbTe B HYKHOH IOC/IeA0BaTeJbHOCTH YpoBHU KomnakTuzauuu JJTHK ¢ yuacruem
0eJIKOB B COCTABe XpOMaTHHA:
. XPOMOHEMHBIH, HyKJIEOCOMHBIH, CyNepOnIHbIH, MeTeIbHO-T0MEHHbIN, XPOMOCOMHBIH
. HyKJIeocoMa, cynepOu, neTeabHO-T0MEHHBII, XpOMOHEMa, XpOMOCOMa
. cynepou1, eTeabHO-T0MEHHbIN, XPOMOHEMA, XPOMOCOMA, HYKJIEOCOMa
. HyKJIeocoMa, cynepOou, XxpoMOHeMa, MeTeIbHO-I0MEHHbBINH, XpoMocoMa
. HyKJIeocoMa, cyrnepOu/1, neTeabHO-T0OMEHHBII, XpoMOcoMa, XpOMOHEMA

Moaesib CTpOeHMS IUIA3MATHYECKOl MeMOpPaHbI «0yTepOopoaa» Npeaa0KuIn

1. I'pennens u Pobeprcon

2. Toprens u Jlaycon

3. T'oprens u I'pennens

4. Jlaycon u Jlanuenu

5. Pobeprcon u [laycon

CMeHa MoJIeKyJ JIMIMAOB [JPYr OTHOCHTEIBHO Jpyra B IMpeaeax MOHOCI0A
IJ1A3MATHYeCKOl MeMOPaHbI HA3bIBAETCA

1. Tom

2. Kunr

3. ®aun-daon

4. JlatepanbHas nuddysus

5. Tpanc

I'nuxkoxkanukc GpopmMupyroT

1. YraeBoasI+0enku

2. YTieBObIHIUITNIbI

3. YrieBoablHKUPHBIE KUCIOTHI

4. YraeBoJbl+0enKy, YriaeBO bl +IHITHIbI

5. YrieBopI+0enIKy, yriIeBO bl HKUPHbIE KUCIOThI

«... KOHTAKT 00ecne4YnBaeT KOMMYHHKAIIHOHHOE COeJHHECHHE KJIETKH, Y4aCTBYIOLICH B
NPSAMOii Nepegadye HOHOB M MAJIBIX MOJIEKYJI (KapAHOMHOIIUT)
. JlecMocoma
2. 3aMOK
3. mpocroit
4. MIOTHBIN
5. meneBoit
Bri0epute npumep pud0COMBI IPOKAPHOT

Dn B~ WN =

[EEN



1. 50S+30S=80S

2. 60S+30S=80S

3. 505+40S=70S

4. 50S+30S=70S

5. 60S+40S=80S

Omnpenesnre TUNBLI (PUIAMEHTOB B 3aBUCHMOCTH OT JHAMETPA: MUKPOTPYOOUKH

10 am

6-8 uMm

~25 HM

9 um

. =20 aMm

Bri0epuTe 0ejIOK, KOTOPBIN SIBJISIETCHA MPEACTABUTEIEM MPOMEKYTOYHBIX BOJIOKOH
. BumenTtun
. Bunmun

1
2
3. CnexTpuH
4
5

oo

. luroxanasuu

. Gamnonanu
K BakyosisipHO#i cucTeMe He OTHOCATCS OPraHeJlbl
1. Tlepoxcucomsl
2. JIn30COMBI
3. OP
4. PuGocomsbl
5. Anmapart ['onbmxu
Beaxku, koropsie GopMUPYIOT NOPOBBII KOMILIEKC, HA3bIBAKTCS
1. I'moGynsipHbIE
2. OubpwIapHbBIE
3. MAR-6enku
4. ImnopTUHBI
5. HykneomopuHsl
Bbi0epuTe Te QyHKIIUN, KOTOPbIE BLINOJIHAET arpanyJasipHbiid JP
1. TpaHCTOPT BEIIECTB U OMOCUHTE3 OEITKOB
2. NETOKCUKAITUS U CUHTE3 (PepMEHTOB
3. JeTOKCHUKalMsl, TPAHCTIOPT BEUIECTB, CUHTE3 TJIMKOT€HAa, JIUIU/IOB
4. cWHTE3 TJIMKOTEeHA U OCJIKOB
3a cuer yero noyaep:xkuBaercss pH=5 B im3ocomax 1jiss uHAKTUBAUN pepMeHTOB?
1. nonoB O
2. nonoB N
3. nonoB C
4. nonoB H
Teopuss Mmaprunoromuu OJIOBHUKOBA 00bsICHACT padoTy
1. «cueTunka» KJIETOUYHBIX JEICHUN
2. TEHOB JIOJTOJIETUS
3. TPOSIHCKHX T€HOB
4. crienupu4ecKux XpoMocoM
7Ku3HeHHBIH UK KJIEeTKHM BKJIIOYAaeT B celst
1. Go+G1+S+Go+M
2. gactb G1+S+G2+M
3. Gotuactp G1+S+Go+M
4. Go+G1+Go+M
MeracrasupoBanue — 3T0
1. mMpoHUKHOBEHHE OMYXOJEBBIX KIETOK B 3JI0POBYIO TKAHb
2. oTepsi KOHTAKTHOTO TOPMOXKECHHUS
3. U3MEHEHHUeE ITUTOCKeeTa
4. 00pazoBaHKE BTOPUYHBIX 0YaroB OMYXOJEBOTO POCTA B 3JI0POBBIX TKAHSIX



Hyxneocoma BkJIrouaer B cedst

1. HerucToHoBHIH KOp, MMHKepHYIO JJTHK

2. Hi, ructon, nuakepuyto JTHK

3. IHK, Hi, rucTonsl

4. rucToHOBBIN KOp, muHKepHYyto JJTHK

B kaxoii 30He siapbimka pacnoso:xkensl PHK-Tpanckpuntbi?

1. cmaGooxkparieHHOU

2. pubpuuIApHON

3. TpaHyIspHOI

IHoToxk MeMOpaH B KJIeTKe POUCXOAUT B HANIPABJICHHUH ...

1. anmapat 'onbpku — arpanynspHsiii OP — rpanynspusiit OP — miazmatuyeckas memOpaHa

2. rpanynsipublii OP — anmapar ['onbpku - mia3marudeckas MemOpana

3. TuazMaTtudeckas MmeMOpaHa — anmapat ['oJIb/pku — TpaHysipHbIi DOP

4. arpanynsapHsiid OP — anmapat ['osib/kH - Tuta3maTuyeckas MeMOpaHa

Kakue nponeccel nporekarT B npodasy murosa?

1. popmMupoBaHrE MUTOTHYECKOTO alapara, peKOHCTPYKLUS Spa U SApbIIIKa,
perukanus JTHK

2. ¢opMHUpOBaHWE MHUTOTHYECKOTO ariiapara, peopraHu3alus sapa, TeMOHTaX SAPBIIIKA,
CHUpaIn3anus XpoMaTuHa

3. IEMOHTaX sIpa, SAPHIIIKA, MUTOTHYECKOTO amiapara U Cupaau3ans XpoMaTHHa

4. PEeKOHCTPYKIMS MUTOTUYECKOTO armnapara i XpoMaTuHa, peopraHu3aius sjapa u
STIPBIIITKA

XOH/APHOM KaK HUTeBUAHbIN PETHUKYJIYM NpPeACTABJIEH B

1. xapauomuonuTax, HeAuPPepeHTUPOBAHHBIX KIIETKaX

2. cumruiactax v HeaudhepeHIIMPOBAHHBIX KIIETKaX

3. KapJUOMHUOLIUTAX, Y XJIOPEJUIbl, B CUMILJIACTaX

4. Bce BapuaHThI BEPHBI

Jlamuna — 3710

1. GenkoBas MJIAaCTUHKA sS/Ipa C XPOMATHHOM

2. OenkoBasl IJIACTUHKA

3. COKpaTuTeNbHas MJIACTHHKA

4. XpomaThH

MuTOXOHAPUAJBHBIA TeHOM 00rar .... NapaMu

1. T-y

2. I'-11

3. V-1

4. T-A
Cumyayuonno-n1o2uueckue 3a0ayu

1. U3BecTHO, 4YTO B COCTAaB HYKJIEUHOBBIX KHCJIOT BXOJAT pAa3JIMYHbIE a30TUCTHIE
ocHoBaHMA. Kakue a30THCTble OCHOBAaHUS HAJO0 IOMETHTb M30TOIOM sl HM30MpaTeIbHOTO
BBISIBJICHUS B KJIETKE MeTo/1oM aBTopaauorpaduu cunrezupyemsix JJHK u PHK?

2. Ha Tpéx mpemapaTax TNpeACTaBICHbl KICTKH. Y OIHOH - XOpOIIO pPa3BUTHI
MHUKDPOBOPCUHKH, Y IPYrOil - PECHUYKHU, TPEThS UMEET JUIMHHBIE OTPOCTKHU. Kakas u3 3TUX KIIETOK
CIEIMAIM3UPOBaHa Ha IPOLIECC BCACHIBAHUA?

3. 3a mpezaenaMu IUIa3MajJeMMbl HAXOAATCS MOHBI, KOHLEHTpAIMs KOTOPbIX HMXKE, YeM B
KJIETKe. BO3MOKHO JIM UX NMOCTYIIEHUE B KIIETKY?

4. Ilpu uccnenoBaHUM Ma3Ka KpOBH OOJBHOTO B JIEHKOIMTaX (HEUTpodmiiax) oOHapyKEeHBbI
6akrepun. Kak onu Tyzna nonamu?

5. Ha cB060OAHOI TMOBEpXHOCTH KJIETOK OOHApYXEHBI CTPYKTYphl, B KOTOPBIX TOJ
SJIEKTPOHHBIM MHUKPOCKOIIOM BHUAHBI 9 map mnepudepudyeckux M 2 mapbl LEHTPaIbHBIX
MUKpoTpyOouek. Kak Ha3pIBalOTCS 3TU CTPYKTYPHI, U KAKOBA UX POJIb?



6. Ilog 5JEKTPOHHBIM MHUKPOCKOIIOM BHJIHBI MHOXXECTBEHHBIC MEIKUE BIISTYMBAHUS
IJIa3MajieMMbl KIETKH U CBETIble Iy3blpbkd. O KakoM IIPOLECCE CBUAETEIbCTBYIOT 3THU
HabmroneHus ?

7. B xierky npoHHK (akTOp, HapyLIAIOMIMUK IEJIOCTHOCTh MeMOpaH nu3ocoMm. Kakwue
MO>KHO OKUJaTh U3MEHEHUA?

8. Ilpu 3arape B KJeTKax KOXXM TMOSBISIFOTCSA TPaHyJbl MUIMeHTa. K KakuM CTPYKTYypHBIM
AJIEMEHTaM OTHOCSITCS 3TU I'PaHyJIbl?

9. M3BecTHO, 4TO MOJIOJIBIE U OBICTPOPACTYIIHE KIETKH UMEIOT 0a30(DUIBHYIO IIUTOILIA3MY.
YeM 3T0 MOKHO OOBSICHUTD?

10. B pe3ynbrare neiicTBUS HOHU3UPYIOUIEH pagrialiiid B HEKOTOPHIX KIETKaX MPOUCXOIUT
paspyiieHre OTAeIbHBIX opraHeiur. Kakum o0pazom OyayT YTHIU3UPOBATHCS KIETKON X OCTaTKU?

IIpumepHbie Tembl pedepaToB:

e (CeroBast MUKPOCKOMHS. MeTO/Ibl CBETOBOM MUKPOCKOTIHH.

e  DIEKTPOHHAss MUKPOCKOIHS — IMPHUHLHUII METObl, TPAHCMHCCUOHHASI U CKaHUPYIOILast
Mukpockonus. KoHTpacTupoBaHue OOBEKTOB,  yIAbTPAMUKPOCKONUS, 3aMOPaKMBAHUE  —
CKaJIbIBAaHHUE.

e VIMMyHOTHCTOXMMHYECKHE METO/IbI UCCIIE0OBAHUI — MPUHIIUIT METO/1a.

Merton aBropaauorpaduu. diayopecuenius. Metoa rudpuausarum in Situ.
@OpaKIMOHUPOBAHKE KIETOK U KJIETOYHOTO COAECP>KUMOTO.

MeTo1 KIETOYHBIX KYIbTYP.

[Hurodoromerpus.

Knerounas nunxxenepusi.

XuUMH4YEcKasi OpraHu3alys KJICTKH.

Ha camocTosiTe/ibHOE H3y4YeHUEe BbIHECEH MATepHaJl M0 TeMaM:

- UcTopus MemMOpaHOJIOTHH.

- PenienropHas poJib miazManeMMbl. BzaumMoaeiicTBHE ¢ CUTHAIBHBIMHA MOJIEKYJIAMHU.
MexkineroyHoe y3HaBaHue. MeXXKIeTOYHbIE KOHTAKTHI.

- JIunocomel

XuMuYeckasi Opranu3alysi KIeTKH — O€JIKH, JIUIUb, YIIIEBObl, HYKJICHHOBBIE KUCIOTHI.

- XapakTepHucTuKa «IHEPreTUYECKUX BATIOT» (MAaKPOIHEPreTUUECKUE COSTMHEHMS) KIIETKU
— AT®, nporonnsiii (H*) u narpuessiii (Na*) morennuan Ha GHOIOrHYECKMX MEMOpaHax.

- [lepBeIii, BTOPOM U TPETHI 3aKOHBI OMOIHEPTETHUKH.

Jlna cmyoenmoeg cozoano:

- 9JIEKTPOHHAs 110YTa, IJie HaXO0AUTCS UH(OpPMAIUs 110 TEMAaTHKaM CaMOCTOSITEIbHBIX padoT,
METOIMUECKUE pa3paboTKu K Kypcy, epeueHb CXeMaTHUECKOro Marepuasia, epedeHb BOIIPOCOB K
3a4yeTy, OJIOKM TECTUPOBAHMUS, 3a1a4H 110 MOJIEKYJIIPHON OMOJIOTHH;

- wa noprane YalTlY caiita HUL] ®IIIIBBE http:/brs.ulspu.ru, cymectByer 3akiaaka
VYuebHo-MeToMYecKass paboTa, THAe Takke HaxoguTcd HMHPOpMalus IO  TeMaTUKaM
CaMOCTOSATENIbHBIX paboT, METOJMuYecKHe pa3paloTKM K Kypcy, IEpeueHb CXeMaTH4eCKOTro
MaTepuasia, IepeueHb BONPOCOB K 3ayeTy, OJOKM TECTUPOBAHUS, 3aJaud 10 MOJIEKYJISIPHOU
OHOJIOTHH;

- Ha caiite http://biocell.omgpu.ru/ crymentam mpemiaraetcs B ¢opmare PDF ydeGHO-
METOIMUECKUE TOCOOUS;

- B ayauTopuu 334 cTyJeHThl UMEIOT BO3MOKHOCTh CAMOCTOSATENIBHO MPOUTH TECTUPOBAHUE
C MCIOJIb30BaHUEM KOMIIbIoTEpHOU mporpaMMbel SCHOOL.

Taxoke cTyaeHTam JUIsl Jy4yIIero YCBOEHHs Kypca Ipejuiaraercs peuieHue 3agad. OOmiee
konndecTBo — 100 (mpyMepHBIi TepeueHb IPUBOJUTCS HUXKE).

Cnucox numepamypul 013 cCamoCmoameabHou padonvl cmyoeHmos


http://brs.ulspu.ru/
http://biocell.omgpu.ru/

1. Uenmnos 1O. C. Benenue B KJIETOUHYIO OMOJIOTHIO: YUSOHUK JJIsI YH-TOB IO OMOJI. crietl. /
1O. C. Yennos. 4-e u3z., mepepad. u gom. - M.: UKL "Axagemkuura", 2005. - 493 c. (bubnuoreka
Yal'T1y).

2. CopocoBckuii oOpa3oBaTenbHbIil xkypHal, FO.A. Unsmamkes «MemOpaHHast OUOJIOTHS: OT
MOJIEKYJISIPHBIX OMCIIOEB 10 MOJICKYJISIpHBIX MamuH». Ne§, 2000. - ¢ 12-17.

3. CopocoBckuii oopazoBarenbHbiid xypHan JIL.U. BapcykoB «JIumocomery. 1998. NelO. - c.
2-10.

4. CopocoBckuii obpazoBatenbHblid XypHaL. B.II. CkynodeB «3akoHbl OMO’HEPTETUKH,
Nel. 1997 - c. 9-14.

5. CopocoBckuit oOpazoBarenpHbiii )KypHan A.Jl. Bunorpanos IlpeoOpazoBaHue sHEpruu B
MuTOXOHAPHUIX. Ne9. 1999.-c. 11-19.

6. CopocoBckuii 0Opa3oBaTelbHBIN KypHAT A.Y. Urambepanes YHUKaIbHAS FeHETHICCKAS
cucrema mutoxonapuit, Nel. 2000.- c. 32-36.

7. CopocoBckuii oOpazoBatenbHbIid XypHan B.I1. CkymnoueB DBoOIMSA, MUTOXOHIPHH U
kuciopo, Ne9. 1999.- ¢.4-10.

8. E.. AnTtonoBa Ilyru mporpaMMupoBaHHO# KieTo4HO# rubenu // Buomorus B mkoie.
Ne3, 2011.-¢c. 3-23

9. AnronoBa E.M. Meroauueckas pa3paboTka Ja00paTOPHBIX 3aHATHH JUIS CTYACHTOB.
Hanpasnenuss monrotoBku OakanaBpoB «llemarormueckoe oOpa3oBaHme», «BHOJOTH», OYHOTO
otneneHud. YnbsaHoBck: U3n-so Yal IIV. 2017. - c. 20.

10. bensicoBa H.A. buoxumus u MonekynsipHas Ouosiorus: yued. mocodue Jisi CTYACHTOB
TEXHOJIOT. U OHuoJor. crel. yupexaeHuid. - Munck: Kuawxknbii nom, 2004. - 414 c. (bubauoreka

Yul'T1y).
11. Honeukas D.I'. O6mast Ouosorusi: y4ue6. mocobme. - M.: Teppa, 2001. - 318 c.
(bubmmoreka Yul'TIY).

12. MymxkambapoB H.H., Ky3nenos C.JI. MonekynspHas Ouomnorus: y4ed. mocoOue s
Menl. BYy30B. - M.: Memununckoe uHpopmarmonHoe areHtctBo, 2003. - 535 c. (bubnmorteka
Yal'Ily).

13. Puc 3., CrepuGepr M. BBenenne B MOJIEKYISIPHYIO OMOJIOTHIO: OT KJIETOK K aToMam /
nep. ¢ adra. noxa pen. FO.C. Jlasypkuna, B.A. TkaueBa. - M.: Mup, 2002. - 141 c. (bubanoreka
Yal'Ily).

14. CrenanoB B.M. Monekynsapaas Ouonorus. CTpykrypa u GyHKIHH OElIKOB: YUYEOHHK. -
M.: UzpmarenbctBo: MI'Y, 2005 1. - 336 c. (OnekTtpoHHbId pecypc. — Pexum npocryma:
http://www.knigafund.ru/books/19022).

5. IlpumepHble OlEHOYHBbIE MAaTepHAIbI /IJs IPOBeJeHUs] TEeKYyIero KOHTPOJs
yCleBaeMOCTH H MPOMEKYTOUHOI aTTecTallMi 00y4alommXxcsl Mo JUCHHIJINHe

Opranu3anus v NpoBeJAeHUe aTTeCTAIMU DaKajaBpa

®I'OC BO nHa QopmupoBanue y OakanaBpa KOMIIETEHIMI — AMHAMHYECKOTO Habopa
3HAHWUM, YMEHHI, HABBIKOB M JIMYHOCTHBIX KAye€CTB, KOTOPHIE IIO3BOJIAT BBIINYCKHUKY CTaTh
KOHKYPEHTOCIOCOOHBIM Ha PBIHKE TPY/AA U YCIEUTHO MPO(PEeCCHOHAIBHO PeaTn30BbIBATHCA.

B mporecce oneHkn 6akaniaBpoB HEOOXOIAMMO HCHOJB3YIOTCS KaK TPAIWIIMOHHBIC, TaK U
WHHOBAI[MOHHBIE TUTIBI, BUIBI U (GOpMBI KOHTpOJISL. [Ipu 3TOM mocTeneHHo TpaAulIMOHHbBIE CPEACTBa
COBEPILICHCTBYIOTCA B pYyCl€ KOMIETEHTHOCTHOIO IIOAXO0Ja, a WHHOBALMOHHBIE CpEICTBA
aZanITUPOBAHbI JIJIs IOBCEMECTHOTO IPUMEHEHUS B POCCUUCKON BY30BCKOM IIPAKTHKE.

Lenbr mpoBeneHusi aTrecTallMd — TPOBEpPKA OCBOCHHS OOpa30BaTEIbHON MpPOTrpamMMbl
JTUCHHUIUTAHBI-IPAKTUKYMa Yepe3 chopMUpOBaHHOCTH 00pa30BATENbHBIX PE3YIbTATOB.

IIpomeskyTOYHAsA aTTeCcTAlMs OCYLIECTBIISIETCA B KOHLE CEMECTPA U 3aBEPIIACT U3YUCHUE
JTUCIUIUTAHBI, TIOMOTaeT OIICHUTh KPYITHBIE COBOKYIMHOCTH 3HAHWN W yMEHHi, (opMHUpOBaHUE
OIIPEAEIIEHHBIX KOMIIETCHIUI.


http://www.knigafund.ru/authors/8686
http://www.knigafund.ru/books/19022

OI.[GHO‘-IHBIMI/I cpeacTBaMu TCKYHICIO OLCHUBAHHA  SABJISIFOTCA: JOKJIaJd, TCECTbl IIO
TCOPCTUYCCKHUM BOIIPpOCAM JUCHUIIIMHBI, 3alllUTa IIPAKTUICCKUX pa60T u T.II. KOHTpOHB YCBOCHUA
MaTepualia BEICTCS PErylIsIpHO B TEUCHHE BCEr0 CeMeCcTpa Ha MPAKTHYCCKUX (CEMHHAPCKUX,
nabopaTOPHBIX) 3AHATHUSX.

CPEJACTBA OLIEHUBAHMUSI,
KCIIOJIb3YEeMbIC JIJISl TEKYIIETO OO6pazoBareabHbIC
OIICHUBAHMSI MTOKa3aTesst POPMHUPOBAHUS PE3yABTATHI TUCIUATUTHHBI
KOMIIETEHITHH
OueHo4HbIE CpPeICTBA JAJs TeKYlIel aTTecTanuu
OC-1 Pedepar OP-1 OCHOBHBIE 3aKOHOMEPHOCTH
OC-2 YcrHblii 0TBET (J1TaO0paTOpHBIE CTPYKTYpHO-(DYHKIIMOHAIBHON — OpraHU3aluu
3aHATHS) C YIETOM BOIIPOCOB, KJIETOK U CYOKJIETOYHBIX CTPYKTYP.
BBIBE/ICHHBIX HA CAMOCTOSITEIIHHOE OP-2 aHATU3UPOBATH pe3ynbTaThl
oOy4eHune, 3K3aMeH UCTIOJIb30BAHUS PA3ITUYHBIX METOJOB OIICHKU
OC-3 TecrupoBanue U KOPPEKLIUU COCTOSTHUS JKUBBIX 0OBEKTOB.
0C-4 Pemenue cuTyallioHHO- | OP-3 mpoBOAWTH NpPaKTUYECKYIO paboTy u
JIOTMYECKUX 3a7a4 UHTEPIPETHPOBATH TIOJTYIEHHBIE PE3YIIbTATHI.
OC-5. Pabora c¢ wuHpopmannonHo- | OP-4 HaBbIKaMH HWCTIOJIB30BAaHUS METOJOB
CXEeMaTHYECKIM MaTepUaIOM U | IIUTOJIOTUIECKUX WCCIIeIOBaHHHA B
THECTOJIOTHYECKUMHU TIperapaTaMu 71a00paTOPHBIX YCIOBUSIX.
OtenounbIE CpeacTBa A1 OP-5 noreHumanbHble YIrpo3bl s IPUPOILI U
HIPOMeIKYTOUHOM aTTeCTAIHN 3aUeT YeloBeKa  IUTOJIOTMYECKHX  OINBITOB |
AKCTIEPUMEHTOB.
(3K3aMeH)

OC-6 Dx3zamen B (opme YyCTHOTO
cobeceJoBaHus 10 BOIIPOCaM

Mamepuanst, ucnoibzyemole 01 meKyu €20 KOHMPOAsA yCHeeaemocmu
o0yuarmuxca no OucCyuUnIuHne

MaTepI/IaJ'IBI IJI1 OpraHu3aliuu TCKYH_[eﬁ aTTeCTalu MpcaACTaBJICHLI B m.5 IMporpaMMmal.

Mamepuanwt, ucnoibzyemole 01 RPOMENHCYMOUHO20 KOHMPOJIA YCREesAeMOCHU
o0yuarmuxca no OucCUuUnIuHne

OC-6 Dk3amen
IpumepHbIii epevYeHb BONPOCOB K IK3aMeHY

Bakyonspnas cucrema kietku. KomnaptMmenTs anmapara ['oiab1ku, GyHKINH.

DHJoMmIa3MaTuYeckuil peTukynym uiu cetb (OP). Arpanynspusiii OP wnu riankuii (Ar2C)
— CTPYKTYpHas opranusanusi, QyHKIIHH.

I'panynsapusiit OP wnm mepoxosateiif (I'p9C) — ocoOGeHHOCTH cHHTe3a OENKOB Ha
pubocomax I'pDC, cuHTe3 6elIKOB Ha IKCIOPT U MeMOpaHHbIX OenkoB. PyHkIuu ['pIP.

PubGocomsl - cTpykrypHO-(pyHKIIMOHANbHas opranuzanus. PHK pubocom. benku pubocom.
XapakTepucTuka cyObeIuHUI] puObOCOMBI — (YHKIMOHANbHBIE KapMaHbl C TMO3UIUU (DYHKIUI
0OJBIION U MaJoi CyObEeIUHUIIBI.

ArnmapaT BHYTPHUKJIETOUHOTO IMEPEBAPUBAHMS — THUAPOJIA3HbIE MYy3bIPHKH, JIM30COMBI U UX
reTEPOTr€HHOCTb, YHI0COMBI.

IIepokcrcoMbl, MOPOCOMBI, IPOTEACOMBI, IOPUCTHIE TIACTUHKH.

[{uTockeneT — onopHO-ABUraTeNbHas cucreMa kietku. OOmias xapakrepuctuka. OyHKINU.
benku nuTockenera — akTHH, MUO3HH, TyOyTHH.

MuxkpodunameHnTsl (MHO(MUIAMEHTB) — CTPYKTypHash OpraHU3alus AaKTHHOBBIX W
MHO3MHOBBIX (HOPUILI, UX PACIIONOKEHHE B CUMIUIACTE (CTpOEeHUE capkomepa). BecromoraTtensHble



O€JKM acCOIMUPOBAHHBIE C AKTUHOM. MEXaHN3M COKpalieHuss MUO(DUOPUILT B CHMILIACTE — MOJIEIb
CKOJIbJKEHUS WM Kayeslel Ha MOIEePEUYHbIX MOCTUKAX MHUO3UHA.

MuxkpoTpy6ouku. Kierounsiii ieHTp (IIeHTpOCOMa) — IIEHTPHOJIH.

MuroTtnueckuii anmnapat. PECHUYKH U KTYTHKH - CTPOCHHE KI'YTHKA, 0a3aJIbHOTO TENbLIA.

[Ipomexyrounbie MUKpO(rITaMeHTel. MUKPOTPaOeKyIsIpHAast CETh.

OOmast mMopdoJorus MUTOXOHIPUH. YIBTPACTPYKTypHas OpraHM3auusi - HapyxXHas |
BHYTpPEHHSS1 MeMOpaHa, MEeXKMEMOPaHHOE MPOCTPAHCTBO, MUTOIIJIa3Ma — MaTPUKC.

Tonorpaduss MUTOXOHIpHUH B KJIETKE — TUIBI OpraHW3alMy XOHIpHOMa. buoreHes wim
aBTOPEIPOTYKIIHSL.

Cunre3 AT® — riukonus, Hukin Kpebdea, 6enkoBbie epMEHTHBIE KOMITJIEKCHI AbIXaTEIbHON
LENH BHYTPEHHEH MeMOpaHbl U epMEHTHI OKUCIUTENFHOTO (hOoCchOopUIpOBaHUSI.

XemMuocMoOTHYECKask Teopust MUTUEIIa 0 COMPSHKEHUU OKHCIICHUSI CYOCTPaTOB C CHHTE30M
ATO.

CrpoeHue MuTOIIa3Mbl (MaTpUKCa) MUTOXOH/IPUI - TEHOM MUTOXOHJPUM, pOOCOMBI.

MuToXoHApUN U cTapeHue KieTku. I u K crpaTterus B 3BOJIOLUHU JKUBBIX OPraHU3MOB U
posb mutoxoHapuit. AOK. AnonTo3 1 MUTOXOHAPUU. MUTOXOHApUATIbHAS MEIUIIUHA.

Ilepeuens cucmonozuueckux npenapamos u UHGOPMAYUOHHBIX CXEM K IKIAMEHY

1. DaexkTpoHHasi MuKpodoTorpamma anmnapara [ oiabKH.

2. CxeMa KJIaCCHYCCKON BE3UKY/ISIPHON MOJIEIH TpaHCTIopTa Kapro yepes Al.

3. Tadbauma pacrpeneiicHUus pPe3uJICHTHBIX OEJIKOB [0 KOMIIApTMEHTaM almapara
T"onpmxu.

4. CxeMa pEIMKIMHTA PE3UJECHTHBIX OenkoB (residents), MHIYIHUPOBAHHOTO C TMOMOIIBIO
CORPI.

5. CxeMma cuHTe3a U BCTpauBaHus 0eakoB B MemOpany ['OP.

6. Cxema CTpyKTypa M COCTaB JIM30COM. BHOCHHTE3 M TPAHCIIOPT JTU30COMATBHBIX OCITKOB.

7. MukpogoTorpamMmma CTpyKTYPHOH OpraHU3aIlluy IEPOKCHUCOMBI.

8. Cxema. CtpoeHnue 26S mpoTeacoMbl U TPOTEOTUTHICCKUX KaMep.

9. CxeMa nmpoTeacoOMHOM JIerpaaluu OSIKOB.

10. Cxema pa3nuyHbIX (HOPM ITPOTEACOM U UX aKTHBATOPOB.

11. Cxema cTpoeHHE MOJICKYJIbl aKTHHA.

12. JiBe cxeMbl CTPOEHUS MOJIEKYJIbl MUO3HHA.

13. Cxema opranuzanuu TPOHOMHO3UHOBOTO KOMILJIEKCA.

14. Cxema cTpoeHUs MTOTIEPEUHOIIOIOCATON CKeneTHOH MUOGuOpmimisl. Capkomep.

15. TI'ucronornyecknii npenapar. [lonepeyHomnonocaras MplllieyHasi TKaHb S3bIKA.

16. Cxema cTpOoeHHUS KJIETOYHOTO LIeHTpa. MUTOTHYECKHII anmapar.

17. Cxema opranuzanuu MUKPOTPYOOUKH KI'yTHKA.

18. Cxema. [IpomexxyTouHble MUKPO(DUIAMEHTHI.

19. TI'ucronornyeckmii npenapar. [ TMKOTreH B KJIETKaX MMEYCHHU.

20. T'mcrosioruueckuii mpenapar. JKupoBbie BKIIIOUEHHUS B KJIETKaX CaJIbHUKA.

21. T'mcrosioruueckuii nmpenapar. Annapar ['onbKH B HEPBHBIX KIETKAaX CHHUHAIBHOTO
TaHTJIUsl KOTEHKA.

B xoHI1ie HU3YUCHU NUCHUIIIIMHBI IOABOAATCA UTOTH pa6OTLI CTYACHTOB Ha JICKITUOHHLIX U
MPAKTUYCCKUX 3aHATUAX TYTEM CYMMUPOBAHUSA 321pa6OTaHHHX 0aJlJIOB B TEUCHHE ceMeCTpa.

Kpurtepun onennBanus 3HaHUH 00y4al0IMXCS 10 JUCHHUILIMHE

Dopmuposanue 6anrIbHO-PEUMUH2080U OYEHKU Pabombl 00y4aAIOUUXCSL



Ilocemenue PaGora Ha
Ilocemenue
Cemectp IToka3zarens KLU IIPAKTUYECKUX | IMPAKTUYECKUX OK3aMeH
H 3aHATHH 3aHITHUIX
PazbamnoBka 1o 9x1=9 15x 1=15
212 GamnoB 64 Oamna
3 BUJaM padoT 6aIoB 6amIoB
cemectp | CymmapHbIi Makc. 24 6amna 236 GamnoB 300 GannoB
9 GamnoB Max
Oar max max max

Kputepuu onenuBanus padorsl 00yuyaroumerocs o uToram cemecTpa

[To utoram uzyuenus: aucuuIanHbl «Llutonorus», TpyaoéMkocTs KoTopoii coctasisier 3 3E
U u3ydaercs B 3 cemecTpe, oOyyarouiuiicss Habupaer onpeesEHHOE KOJIUYECTBO 0alIoB, KOTOpOe
COOTBETCTBYET OLIEHKE COTJIACHO CIIEAYIOLIEH Tabaule:

Ouenka banasl (3 3E)
COTIIMIHOY 271-300
«XOPpOILIO» 211-270

«YOBIIETBOPUTEIHHO» 151-210
«HEYJOBJIETBOPUTEIBHO» | MeHee 150

6. MeToguyeckue yKazaHus 1Jisi 00y4alOUUXCsl 10 OCBOCHUIO U CHUTIMHBI (MO1YJIf)

VYcmemHoe u3ydeHue Kypca TpeOyeT OT OOy4arolUXCsl TMOCEIICHUS JICKIUNA, aKTUBHOU
paboThl Ha JAa0OPATOPHBIX 3aHATHSX, BBHIMOJHEHHWS BCeX YYEOHBIX 3aJaHHWN TIpenojaBaTels,
O3HAKOMJICHHS C OCHOBHOM W JOTIOJIHUTEIBHOM JIUTEPATYPOH.

3anuch JIeKHMH — OoaHa W3 (OpM aKTUBHOW CaMOCTOSITEILHOM pabOTHl OOydaroniuxcs,
TpeOyloIiasi HaBbIKOB U YMEHHUS KPaTKO, CXeMaTHUYHO, MOCJIEI0BATEIIbHO U JIOTUYHO (PUKCHPOBATH
OCHOBHbBIE TOJIOXKEHHS, BBIBOJbI, 00001IeHUS, POPMYIHPOBKHU. B KOHIlE NeKIMU IpernoaaBareib
OCTaBJsieT BpeMs (5 MHUHYT) I8 TOro, 4YTOOBI OOy4YaloOIHMECs HMMEIH BO3MOXKHOCThH 3a1aTh
YTOYHSIIOUIME BOMPOCHl M0 HM3ydaeMoMy Marepuany. M3-3a HeZOCTaTOYHOro KOJIMYecTBa
ayTUTOPHBIX YacOB HEKOTOpble TEMbl HE YAAETCSd OCBETUTh B IOJHOM OO0BEME, MOITOMY
MpernojaBaTeb, M0 CBOEMY YCMOTPEHHIO, HEKOTOPbIE BOIMPOCHI BHIHOCUT HAa CaMOCTOSITENIbHYIO
paboTy CTYIEHTOB, PEKOMEHIyd Ty WIH UHYIO JuTeparypy. Kpome storo, /g iydiero ocBoeHus
MaTepuaga M CHUCTEMaTH3allMd 3HAHUW 10 JUCHMIUIMHE, HEe0OXOJUMO TOCTOSHHO pa30upath
MaTepHasbl JIEKLIUN 10 KOHCIIEKTaM U y4eOHbIM nocoOusiM. B cirydae HeobxoauMocT oOpamaThbes
K MPENoJaBaTelIio 3a KOHCYIbTaIUeH.

[ToaroTroBka K 1a00PaATOPHBIM 3aAHIATHSIM.

[Ipyn moaroroBke K Ja0OPAaTOPHBIM 3aHITHUSIM CTYIACHT JOJDKEH HM3YYUTh TEOPETUYECKUI
MaTepuan Mo Teme 3aHATHS (MCIOJb30BaTh KOHCIEKT JICKIHM, U3YyYUTh OCHOBHYIO JIUTEPATYpY,
03HAKOMHTHCS C IOTOTHUTENBHOM IMTEPaTypOid, MPU HEOOXOAUMOCTH JOMOJHUTH KOHCIIEKT, JIenast
B HEM COOTBETCTBYIOIIME 3allUCH U3 JHUTEpPaTypHbIX HCTOYHUKOB). B ciyuae 3arpynHeHwit,
BOZHUKAIOIIMX TP OCBOCHHWU TEOPETUYECKOro MaTepuaina, CTYIACHTY cienyer oOpaimiarbes 3a
KOHCYJIbTallie K mpernojaBaTento. Mas Ha KOHCYIbTalMIO, HEOOXOJAMMO XOpOILIO MpOIyMaTh
BOIPOCHI, KOTOPbIE TPEOYIOT pa3bsCHEHHUS.

B Havane nabopaTopHOro 3aHATHUS MpenojaBareilb 3HAKOMUT CTYAEHTOB C TEMOM, oryiamiaer
IUTaH MPOBEJCHUS 3aHATHS, BbIIACT 3aJjaHue. B Xo/1e BbINOJIHEHUS 1a00paTOpHOI paboThl CTYIEHT
MOJKET 00paTUThCS K MPENoAaBaTeo 3a KOHCYIbTaluell Uiu pa3bsicHeHUsIMU. [Ipu BhINOIHEHUN
paboT cTyaeHT odopmisgeT anbOooM (TeTpajb) Mo J1a00opaTOPHOMY MPAKTUKYMY, KOTOPBIH claercs
Ha MPOBEPKY B KOHIIE CEMECTPA.

Pe3ynbpTaThl BBINOJHEHUS 1a0OPATOPHBIX padOT OLEHUBAIOTCSA B OajiaX, B COOTBETCTBUHU C
0aNIbHO-PEUTUHTOBOM CHCTEMON YHHUBEPCHUTETA.

Ilepeuyens 1a6opaTOpHBIX padoT
JIaboparopHas pabota: BBenenue B mutosoruio. MeToap! HcCileJ0BaHus.



JlabopatopHas paboTa: XuMHUecKasi OpraHu3aiys KICTKA

JIabopatopHas padota: [Tnazmarndeckast MemOpana

JlabopatopHas pabdoTa: BakyosnsipHas cucrema kietku. OmopHO-/IBUTATENIBHBIN anmapaT KISTKA
JlabopatopHast padoTta: Mutoxouapuu. SAmapo.

JlabopatopHass pabota: Matpuunble CcHHTE3bL. KireTounbli mukin MexaHu3Mbl Tposrdeparyu.
[Tarostorus KieTku.

[ToaroroBka Kk yCTHOMY OIIPOCY.

[Ipy moAroToBKE K YCTHOMY OINpPOCY HEOOXOAMMO H3YYUTh TEOPETHMUECKUH MaTepuas Io
JUCIHUIIIINHEC. C OCJIBKO  OKaszaHud IIOMOIIMW CTyAC€HTaM IIpH IMOATOTOBKEC K 3aHATHAM
IpernoaaBaTCIEM IMPOBOJUTCA I'PYIIIIOBAasA KOHCYJIbTAallMA C LEJIbIO Pa3bACHCHUA HauboJiee CIIOKHBIX
BOIIPOCOB TEOPETHUECKOr0 MaTepualla.

[ToaroToBka k JOKJ/IaAy ¢ Mpe3eHTALMEH.

Jloknaznpl A€narTCs € LEIbI0 IPOBEPKH TEOPETUYECKMX 3HAaHUM OOydaromerocsi, ero
CIIOCOOHOCTH CaMOCTOSITEJIbHO NpPHOOpeTaTh HOBBIE 3HAHMS, paboTaTh ¢ MHGOPMALUOHHBIMU
pecypcaMmu U U3BJIEKaTh HY)KHYIO HH(POpPMAIHIO.

[Ipo1omKUTENBHOCTD JTOKJa/a HE J0JDKHA IpeBbIIaTh 5 MUHYT. TeMmy J0KIaaa CTYIEHT
BBIOMPAET MO0 JKEITAHUIO U3 MPEATI0KEHHOTO CIIUCKA.

HpI/I IMOATOTOBKE AOKJIaaa CTYACHT AOJIKCH U3YYHTH TeopeTI/I‘IeCKI/Iﬁ MaTcpuai, UCIOJb3ysd
OCHOBHYIO M JOIOJIHUTEIbHYIO JIUTEPATypy, 00s3aTelbHO COCTABUTH IUIAH JIOKJIaAa (TMepeyeHb
paccMaTpuBaeMbIX UM BOMPOCOB, OTPAXKAIOUIMX CTPYKTYpY U IOCJIEI0BaTEIbHOCTh MaTepHana),
MOATOTOBUTH MIPE3EHTALIUIO.

BeicTynnieHne  JOMKHO  CTPOUTBCS  CBOOOJHO, YOSAWTENBHO U apryMEHTHPOBAHO.
IIpenonaBatens cieaut, 4ToObl BBICTYIJIEHHE HE CBOJWIOCH K IPOCTOMY BOCIIPOU3BEICHHIO
TEKCTa, HE JOIyCKAeTCs IPOCTOE YTCHHME COCTABJICHHOTO KOHCIEKTa AOKIaaa. BelicTymaromuin
TaKXe JTOJDKEH ObITh FOTOBBIM K BOIIPOCAM ayJUTOPHUU U TUCKYCCHH.

7. IlepeyeHb OCHOBHOII M JONMOJIHUTEIbHOH YyueOHOH JmTepaTypbl, UHTepHeT-
pecypcoB, He0OXOAUMBIX /IJIS OCBOEHUS TUCHUILINHBI
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JIuct corylacoBanus paboyeii mporpaMmsl
yueOHO! AUCLUILTMHEI (IPAKTHKH)

Hanpasnenue noarorosku: 06.03.01.buonorus
IIpodman: Buoskosnorus

PaGouas nporpamma: Llutonorus

CocraButenn: E.W. Autonosa — YiesHosck: YnI'TIY, 2024,

IMporpamma cocTaBleHa ¢ yd4eToM (hefepajbHOro rocyAapCTBEHHOrO
00pa3oBaTeNbHOrO CTaHJapTa BHICIIEro o0pa3oBaHWs MO  HANpaBICHHIO
nozaroroskyu 06.03.01. Buosorus yrBepxaéuHoro MunucTepcTBoM 06pa3oBaHus U
Hayku Poccuiickoit ®enepaiuu, ¥ B COOTBETCTBHH C y4eOHBIM IIaHOM.
CocraBurenu _Z»»Z— E.J. AuToHOBa

(nodnucs)
Pa6ouas mporpamma y4eGHON AHCUMIUIMHEI (PAaKTUKK) Of0OpeHa Ha 3ace[aHuH

kagenpsl GHOJIOTMH ¥ XMMUH 4. 05 2024 r., mpotokon _J1O
3agemyromuii kadeapoi
H.A. Jlenrecosa 8 05 202
ﬂmax 0 P ¢p d dama

Paboyas mnporpaMma Yy4eGHOM JUCLHMIVIMHBI (TIPaKTHKHM) COIJIacOBaHa C
6ubIHOTEKOM

CoTpyIHHK 6146W
10.B. Mapcakosa /3.08" L

Mima'( 0 oama

IlporpaMma paccMOTpeHa M OfoOpeHa Ha 3aCelaHHd YYEHOro COBeTa
ecTecTBeHHO-reorpaduueckoro akyistera 45 05 2024 r., mpotokon A%
IIpencenatesib y4eHOTO COBETa ECTECTBEHHO-TEOrpahuuecKoro Gakynbrera

Mo/ __JI.A. ®pornos 290k a9
v” I uYHas noo p ¢p 0 dama
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