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JlononHeHUss W W3MEHEHHs, BHECEHHBbIE B padouyl0 NpPOrpaMMy JAUCHUILIUHBI,
YTBEP)KJEHbl Ha 3acellaHuM Kadeapbl MeHeTUKH U (YHIAMEHTAJIbHOW MEIUIMHBI: OOHOBIIEH
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JucHUIUIMHbL, TPoToKoJ Ne 10 oT «15» utons 2018 r.

3aB. kadempoi B ’X/Aj Ll}‘,; ) / Xycuyraunosa 2.K./

JlononHeHUss M H3MEHEHMs, BHECEHHble B padouyl0 MpPOrpaMMy JAUCLUILIUHBI,
YTBEPXKICHBI Ha 3aceJaHuu KadeIapbl TeHETUKH U (yHAAMEHTAILHOW MEIUIMHBI: OOHOBIECHO
nporpaMMHoe olecriedeHue, MpodeccHoHalbHble 0a3bl JaHHBIX M MH(QOpPMAlMOHHbIE
CIPABOYHbBIE CUCTEMBI, MPOTOKOA Ne 9 o1 «26» anpens 2019 r.

3aB. kadeapoii _ ’X/Jy J2 /j; > / Xycuyraurosa D.K./
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1. IlepedyeHb NJIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHS 110 AUCHHUILIMHE, COOTHECEHHBIX C

IUVIAHMPYEMbIMH Pe3yJIbTaTaMM 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbI

B pesynbpraTe ocBoeHHs 00pa3oBaTEeNbHON MPOrpaMMbl OOYYAIOIIUKCS JTOJKEH OBJAJETh
CIICAYIONIMMU Pe3yJbTaTaMu OO0yUeHHUSI 1O JUCIUTUTNHE:

dopmupyemasi KOMOCTESHIHS (C
PesynbraTe! 00y4ueHus pMHIDY st ( IIpumeuanue
yKa3zaHHEeM KOJia)
3HaHus 3HaTh OPUHIUNBI KieToyHOW opranusaiuu | OIIK 5 - CHOCOOHOCTH
OMOIIOTHIECKUX OOBEKTOB. IPUMEHATD 3HAHMC IPHHIMIIOB
3uate  mpuHOUNB  OMOdH3Mueckux ~ u | KICTOUHOM OpraHusatnn
OMOJOTHYECKHUX 00BEKTOB,
OMOXUMHYECKUX OCHOB, MeMOpaHHBIX
OmopM3MIECKuX "
TPOLECCOB M MOJCKYISAPHBIX MEXAHHZMOB | oo oo OCHOB,
KU3HENCATEILHOCTH. MEMOpaHHBIX ~ MPOLECCOB  H
3HATh COBPEMEHHBIE METOJbI MCCIEIOBAHMY, | MOJIEKYISIPHBIX MEXaHU3MOB
MIpUMEHsIeMble B MOJIEKYJSIPHOW T'€HETHKE W | KHU3HCACATCIbHOCTH
¢buznonoruy.
3HaTh 3akoHOMepHOCTH BocmpomsBenenus u | O[IK 9 - cmocoOHOCTH
UHIWBUYAJIBHOTO PAa3BUTUS OMOIOTHYECKUX | UCIOIb30BATH 0a3oBbIC
OGBEKTOB. MIpeJCTaBICHUS 0
3aKOHOMEPHOCTSX
3HaTP METOOBl TONYYCHHS H PpaboOTHl C
5 6 BOCTIPOW3BEICHUS u
SMOPHOHATEHBIMU OOBEKTaMH. WHMBUIYATHHOTO pasBHTHS
3HaTh MOJIEKYIAPHO-TEHETUYECKHE OCHOBBI | GroOrHUECKIX 0OBEKTOB,
UHIMBUIYaIbHOTO Pa3sBUTHA OHONOTHYECKUX | METOJbI MONYYeHHs U PabOTHI C
00BEKTOB. SMOPHOHATBLHBIMU 00BEKTAMH
3Hath  ocHOBHOe  obOopymoBanme s | [IK-1 - CHOCOOHOCTh
BBIIIOJIHEHUSI HAy4YHO- UCCJEN0BaTeNIbcKux | IKCILUTyaTUPOBAaTh COBPEMEHHYIO
HOJIEBHIX U 1a00pPaTOPHLIX PaboT. anmaparypy u obopynosaxue
. UL BBIIIONHEHUS  HAYYHO-
3HaTh METOJIBI MaTeMaTHIeCKOI u
s o60ab . WCCIIeIOBATENIbCKUX TOJIEBBIX U
KOMIIBIOTEPHOH ~ 0OPabOTKOH  PE3YIBTATOB | 1150 haronHEX GHONOTHUECKHX
9KCIIEPUMEHTOB; paGot
3HaTh: 6a30BbIe TeopeTHueckue noyoxenust u | [IK-3 — roToBHOCTh NPUMEHSTH
METONl  TOJEBHIX,  J1aGOpaTOpHEIX M | HA  TMPOM3BOACTBE  0asoBbie
HPOU3BOICTBEHHBIX HCCIIeI0BAHU o0menpodeccHoHabHEIe
N 3HAaHUS TEOPUH W METOJOB
COBPEMEHHOU OHOJIOTHH. %
COBPEMEHHOW OHOJIOTHHI
VYMmenus YMmern peuaTh TUNHAYHBIE 3amaun | OIIK 5 — CIIOCOOHOCTH
poeCCHOHATIBHOM AEATSIbHOCTH HA OCHOBE | TPUMCHATH 3HAHMC NPUHOMIIOB
BOCIIPOU3BEIEHUS CTAHNAPTHBIX AIrOpUTMOB, | KICTOTHOH Oprafusainn
OHOJIOTHIECKUX 00BEKTOB,
YmeTh aHAITN3UPOBATh Ppe3yIbTaTHI
5 Omopu3NIECKuX "
Ta00paTOPHBIX IKCIIEPHAMEHTOB. GHOXIMIUECKIX OCHOB,
YmeTh MPUMEHSTD Ha MPAaKTHKE | \eMGpaHHBIX — MPOLECCOB M
COBPCMCHHbBIC METOAbI PICCJ'IGJI[OBaHHfI, MOJICKYJISIPHBIX MEXAHU3MOB
[IPUMEHSIEMbIE B MOJIEKYJISIDHOM I€HETUKU U | KU3HEACATEIbHOCTH
¢buznonorum.
YMmethb HCII0JIb30BaTh 6asoBpie | O[IK 9 —  cmocoOHOCTH
NPEACTABICHUS o 3aKOHOMEPHOCTAX | MCIOJIB30BaTh GasoBble
BOCIPOM3BEJEHMS U HHAUBMAyajbHoro | NPEACTABICHUA 0
3aKOHOMEPHOCTSIX
Pa3BUTHSI OMOJIOTUIECKHX OOBEKTOB.
y BOCIIPOU3BEIEHUS u
METb  HCHONB30BATL  3HAHME  METONOB | yyyinyiva mproro pasBHTHS
TONTy4eHUs M paboThl ¢ SMOPHOHANBHBIMM | GrolOrHUCCKIX 0OBEKTOB,
00BEKTaMH. METOJIbI TIOTYYEeHHsI U PabOThI ¢
VMETh WCIONB30BATh 3HAHUE TEHETHYECKHUX | YMOPHOHAIBLHBIMU OOBEKTAMU
3aKOHOMEPHOCTEH WHIUBUAYAIBHOTO




Pa3BUTHsI OMOIOTUYECKHX OOBEKTOB.

Y™mers HCIIOJI30BaTh J1abopaToOpHOE
obopynoBaHue;

YMmers aHaJIM3UPOBATH PE3yJIbTaThI
11a00paTOPHBIX IKCTIEPUMEHTOB u
HaOJII0ICHUI;

YmMmethb HCIIOJIb30BaTh MPOTPaMMBI
KOMIBIOTEPHON  00pabOTKM  pe3yJIbTaToB
IKCIICPUMCHTOB;

IK-1 - CIIOCOOHOCTB
9KCILTYaTHPOBATh COBPEMEHHYIO
anmapatypy u 0o0opyJoBaHHE
JUISL  BBINIOMHEHHS  HAy4YHO-
UCCJIEIOBATEIbCKUX TIOJIEBBIX U
ma00paTOPHBIX OHOJOTHYECKUX
pabot

YMmeTh MMPUMCHATH OHOJIOTMYECKUE MCTOAbI B
YCJIOBUAX IMPONU3BOJCTBA,
YMeTh UCIOJIB30BaTh TCOPCTUYCCKUEC 3HAHUA

B o0macTh OWONOTHH TpHU OpPTaHWU3AINH
COBPEMEHHOT'O [IPOU3BOACTBA

ITIK-3 — roToBHOCTh NPUMEHSTH
Ha  TIPOM3BOJCTBE  0a30BbIE
oOmenpogeccHoHaIbHEIC
3HaHUS TEOPUM M  METOJOB
COBpPEMEHHOW OHOIIOTHHI

Bnagenn
a1 (HaBBIKH /
OTIBIT
JIeSITEIIbHOCTH)

Bmanets MMOHATHUHHBIM n| OIIK 5 —  CIOCOOHOCTH
TEPMHHOJIOTHYECKUM anmaparom | IPUMCEHATH 3HAHUC IPUHIHIIOB
JUACIIATUTHHEL KJIETOYHOM OpraHu3aIul
OHOJIOTHYECKUX 00BEKTOB,
Brnanets METOAaMHU HCCIIeTOBAHUS
5 5 ounoduznueckux "
MOJIOTHYCCKUX OOBEKTOB HA KICTOUHOM M | oo oo oo o OCHOB,
MOJICKYJIIPHOM YPOBHSIX. MEMOpaHHBIX ~ MPOLECCOB M
MOJICKYIIIPHBIX MEXaHHU3MOB
JKU3HEACATCIILHOCTH
Bnanets MOHSITHHHBIM u | OIIK 9 - CIIOCOOHOCTH
TEPMUHOJIOINYECKUM anmaparom | MCIIOJIB30BaTh 0a3oBbIC
CLIATUTHHEL MPECTaBICHHUS o
3aKOHOMEPHOCTSIX
Brnanets CIOCOOHOCTBIO HCIIOJIH30BaTh
5 BOCIIPOU3BEICHUS i
A30BBIC MPEICTABICHHUS O 3aKOHOMEPHOCTSAX WHMBUIYATHHOTO pasBuTHA
BOCIIPOM3BEAEHUS M MHAMBUIYAIBHOTO | GroOrHUECKIX 00BEKTOB,

pa3BUTHA OHOJIOTHYECKUX OO0BEKTOB JUIA

pemeHus 3a1a4 podecCHOHANBHOMN
JEATETLHOCTH.

Bnagerp  cmocoOHOCTBIO — HCIOJIB30BaTh
METOIbl  MOJyYeHHs W paboTel ¢

SMOPUOHATLHBIMU OOBEKTAMU ISl PEIEHUS
podeCCHOHATBHBIX 3a7a4.
CIOCOOHOCTBIO

Bnanets HCIIOJIB30BaTh

3HaHUA TCHCTHYCCKUX SaKOHOMCpHOCTCﬁ
WHAWBUAYAJIbHOTO PA3BUTUSA OHOJIOTMYECKUX

00BEKTOB.

METO/IbI TIOJIYUCHHUSI U PabOTHI C
SMOPHOHATFHBIMU 00BEKTAMH

BJ'IaZ[eTB HaBbIKaMH pa6OTLI C

000pyI0BaHUEM JIJIsI BBINIOJHECHUS HAYYHO-

MK-1 - CIOCOOHOCTH
9KCILTyaTHPOBATh COBPEMEHHYIO
anmaparypy W 000pymoBaHUE

HCCIIeI0BATEIbCKUX HOJIEBBIX "
JUIi  BBIIIOJIHEHUS ~ HAy4HO-

J1a00paTOPHBIX PaboT.
MCCJIeIOBATEIbCKUX TOJIEBBIX U
mab0opaTOPHBIX OHOJOTHYECKUX
pabot

Bnaners: HaBBIKAMHU npumenenust | [IK-3 — roToBHOCTh MPUMEHSTH

TCOPETUUYCCKUX W TPAKTUICCKUX 3HAaHU B

obactu Ouonoruu Ha COBPEMCHHBIX

MMpoOU3BOACTBAX.

HA  [POM3BOJACTBE  0a30BbIE
o0mienpogeccHOHaIbHEIC
3HAHHUS TEOPHMH U  METOJOB
COBPEMCHHOW OHOJIOTUU




2. Heab 1 MecTO TUCHHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMmMbl

JuctmumHa «CpaBHUTEbHAsE TCHOMUKA» OTHOCHTCSI K BApUATHBHON YacTH, AUCIUTUINHA
0 BBIOODY.

JucnunauHa u3ydaercs Ha 4 Kypce B 7 ceMmecTpe NMpu ouHOM Gopme oOydeHHs ¥ Ha 3
Kypce B 5 ceMecTpe Mpu 0YHO-3a09HOH (popme 00ydeHHsI.

Lenm n3ydeHust qUCIUTUIAHBI:
1. IJenamu ocBoenus xypca «CpaBHHUTEIbHAS TEHOMHKA SIBIISIETCS YCBOCHUE CTYACHTaAMH
COBPEMEHHBIX MPEICTAaBICHUN 00 OCHOBHBIX MPHUHIIMIIAX W HAYYHO-METOJUYECKUX ITOAX0JaX
aHaM3a TeHOMOB JKMBBIX OpraHu3MoB. BocnurarenbHoe 3HaueHue kypca «CpaBHUTEIbHAS
TCHOMHKA» CBSI3aHO C €ro pojbid B (OPMHUPOBAHMM HAYYHO-MATEPUAIUCTHYECKOTO
MHUPOBO33PEHUS, IMO3HABATEIBHON AaKTHBHOCTU CTYAEHTOB, C PAaCCMOTPEHHEM  JTUYECKHUX
aCIIEKTOB  CBSI3aHHBIX C HCCJICIOBAHUSMU T€HOMOB JXKHMBBIX OpPIaHU3MOB W HCIIOJIb30BAaHHEM
JOCTH>KEHUM COBPEMEHHON HAyKHU.

2. 3a0auu Kypca:

- BOCIIUTAHHE y CTYJCHTOB €CTECTBEHHOI'O MHPOBO33PEHHS O CTPYKTYpPE U (PYHKIIMOHHUPOBAHHUSI
JKUBBIX CHUCTEM C IIO3UIINU MOHGKYJIﬂpHO-6I/IOJIOFI/I‘-IGCKI/IX, T'CHCTHUYCCKHUX, MAaTCMaTHYCCKUX
3aKOHOB; (HOPMUPOBAHHE HAYYHO-METOJIOJIOTHUYECKOTO TOX0/1a K MPAKTHUECKON JEATEIIbHOCTH
YeII0BEKa;

- HU3Y4YCHHUC 3aKOHOB HACJICACTBCHHOCTH HW HN3MCHYMUBOCTHU, 0COOCHHOCTEH HacCJICaJ0BaHUA
IMPU3HAKOB HA Pa3JIMYHBIX YPOBHAX OpraHU3alluH KUBBIX CUCTCM,

- U3YUCHHUC KIIACCUYCCKUX U COBPEMCHHBIX MCTO0B UCCIICAOBAHU A CpaBHHTeHBHOﬁ I'CHOMHKA.

Monynb «CpaBHUTENbHAs T€HOMMKA) HPEICTaBIsAeT cO00M OAHY M3 OCHOBOIOJAraroIuX
JUCLUIUIMH B MOJArOoTOBKE Ouosoros. Ilocne u3ydeHHs NaHHOTO MOJIYJsS BBIIYCKHHUK JOJKEH
OBbITH MOATOTOBJIEH K JESATEIbHOCTH MO U3YYEHHIO T€HETHKHM CIOPTA, OCHOBBI 3THOI'€HOMMKH,
TFEHETUKA Pa3BUTHUS.

Jns 3¢ (eKTUBHOrO OCBOEHHUS JAaHHOM JUCLUIUIMHBI HEOOXOJUMBI 3HAaHUS B 00JacTH
€CTeCTBEHHBIX HAayK, a MMEHHO: (HU3UKH (AaTOMHO-MOJEKYJISIPHOE YYEHHE, TepMOJIMHAMHKA,
MEXaHUKa, OINTHKA, 3JEKTPUUYECKHE U HIEKTPOMArHUTHbIE CBOICTBA BEIIECTBA); XHUMHHU
(Heopranuyeckasi, OopraHuyeckasi, aHaJUTU4ecKas, (U3KOJUIOMAHAsA); OPraHWYeCKOW XHMUH,
XUMHUU OHMOJOTMYECKH aKTHBHBIX BELIECTB M KJIETOUHass Ouosorus (CTpyKTypa MU CBOICTBa
OpTraHWYECKUX MOJIEKYJ, OMOCHHTE3 MaKpOMOJEKYJI, OOMEH BEIIECTB); OOTAHHMKH, 300JIOTHH,
KJIETOYHOM OMOIOruu (CTpYKTypa KJIETOK, TKaHEeH, OpraHoB, OpraHn3alus )KUBbIX OPraHU3MOB).

N3ydyeHne AMCUMILIMHBI IPOBOAUTCS B paMKaX OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl
NOJArOTOBKM OakalaBpoB IO HampasieHuto noarotoBku - 06.03.01 buonorus, mpoduis
NOJATOTOBKU «['@HeTHMKa», W HalpaBI€HO Ha TOJArOTOBKY OOy4aroUMXcs K Hay4dHO-
UCCJIEIOBATENbCKON,  HAyYHO-IIPOMU3BOJACTBEHHOM M IPOEKTHOM,  OpPraHM3allMOHHO-
yIpaBJIEHUYECKOM!, MIe1arorn4eckoi 1 HHPOPMAITMOHHO-ONOJIOTHYECKOM JIeATENbHOCTH.

Jlnis OCBOGHMS JUCLMIUIMHBI HEOOXOAMMBI KOMIIETEHLIMH, C(OPMHUPOBAHHBIE B pPaMKax
U3YYEHHUs CIEAYIOUMX JUCUUIUIMH: (QU3UKa, OpraHuYecKkas XuMus, OOTaHUKa, 300JI0THf,
KJIETOYHasi OMOJIOTHUS], TEHETUKA U CeNEKIIUS.

3. Conep:xanue padoyeii nporpaMmmsl (00beM IMCHUIIMHBI, THIIBI H BUABI Y4eOHbIX
3aHATHH, y4eOHO-MeTOANYeCKOoe o0ecredeHne CAaMOCTOSITeILHOI PadoThl 00y4aKOIIHXCs)

Coneprxanne paboueit mporpammsl peacTasiaeHo B [Ipmmoxenun Ne 1.



4. @OoHJ OLIEHOYHBIX CPEACTB MO JUCHUILIIUHE

4.1. IlepeyeHb KOMIIETEHUMIA C YKa3aHUEM 3TANOB UX ()OPMHUPOBAHUS B NpoLecce
0CBOEHUs1 00pa3oBaTeIbHOM MporpaMmmbl. OnucaHue Moka3aTeJieil U KpUTepHeB
OlleHMBAHHS KOMIIETEHIMI HA PA3JIMYHBIX 3Tanax ux GopMHPOBaAHMS, ONMCAHNE LIKAJ

OlICHUBAaHUA
Kon u ¢opmymupoBka kommereHimu OIIK 5 — cnocoOHOCTh NPUMEHSTH 3HAHHE
IIPUHIIUIIOB KJIETOYHOH OpraHu3annuun OHOJIOTMYECKHUX O6’BCKTOB, 6HO(1)I/ISI/I‘I€CKI/IX u
OMOXUMHUYECKUX OCHOB, MCM6paHHBIX IIponeCcCcoOB u MOJICKYJIAPHBIX MEXaHU3MOB
KU3HEACATCIIBHOCTHU
Oran [Imarupyemble pe3yabTaThl
(YpoBeHb) o0ydeHus
OCBOCHHUS (ToKazarenyu JOCTHKEHUS «He 3aureHO» «3a4TeHO»
KOMIIETEeH 3aJJaHHOTO YPOBHSI OCBOEHHUS
aviizt KOMITETEHITHI)
BocnpouzBonuts 51 00wsicHsATh | He 3Haer yueOHbII MaTtepuan | JleMOHCTpHpPYET  YBEpEHHOE
yueOHBIII Marepuanm ¢ TpeOyemMod | ¢ TpeOyeMoil  CTeNeHblo | 3HaHWE y4eOHOTro Marepuaia
CTEIEHbK) HAYYHOM TOYHOCTM U | Hay4yHOH TOYHOCTH u| c TpedyeMol  CTENEHBIO
MOJTHOTHI MOJTHOTHI Hay4IHOMI TOYHOCTH u
3HaTh TIPUAHITHIIBL kierouHoit | He 3HAeT TIPUHITUIIE] | TTOTHOTHI
OpTaHU3aAIIH OHMOJIOTHYECKUX | KICTOYHOU opraHmzamuu | JleMOHCTpHpPYET  YBepeHHOE
00BEKTOB. OHMOIOTHYEeCKUX 0OBEKTOB. 3HaHUE MIPUHITUTIOB
3HaTh TpUHOUIE Omodpmsmdeckux u | He 3HAeT MIPUHIUIEL | KICTOYHOH OpraHU3aIIH
OMOXUMHUYECKUX OCHOB, MEMOpPAHHBIX | OHO(PH3NIECKUX 1 | OHONOTHYECKUX OOBEKTOB.
[epBerii TIPOIIECCOB u MOJICKYJISIPHBIX | OMOXMMHYECKIX OCHOB, | JleMOHCTpHpYET YBEepeHHOE
3Tal MEXaHU3MOB KHU3HEESITEIbHOCTH. MeMOpaHHBIX IPOLECCOB W | 3HAHHE MIPUHIUIIOB
(ypoBenb) | 3HatThb COBpPEMEHHBIE METOJBI | MOJICKYJISIDHBIX MEXaHH3MOB | OHMO(H3HUCCKUX u
UCCIICIOBAaHUH,  TIPUMEHsSEeMble B | XU3HEACSATEIHHOCTH. OHOXHMHUYECKUX OCHOB,
MOJICKYJISIPHOM TeHEeTUKU u | He  3Haer  coBpeMeHHbIE | MEMOpaHHBIX MPOLIECCOB U
¢dusronorun METOIbI HCCIICIOBaHUH, | MOJIEKYJIIPDHBIX MEXaHH3MOB
TIpUMEHIEMEIC B | JKH3HEICATEIHHOCTH.
MOJICKYJISIPHOW TEHETHKH U | JIeMOHCTpUpyeT  yBepeHHOe
(huznomoruy. Jormyckaer | 3HaHHE COBpPEMEHHBIX
rpyObIe OMHOKH. METOZIOB HCCIICIOBaHHH,
MpUMEHSICMEIC B
MOJICKYJISIPHOW TEHETHKH U
¢busnonorun
YMeTs pematb TUINHWYHBIE —3a/ayud -He ymeer pemwarh tMnuvHbe | - [Tonnmaer u ymeer pemath
Po(hecCHOHANBHON eATeNbHOCTH Ha | 331a4d  NpodeccHoHanbHOi | THIMYHBIC 3afadn
OCHOBE BOCMIPON3BE/IcHHs | ACATENBHOCTH — Ha  OcHoBe | TPOGdeccHoRanbHoH
CTaHJIAPTHBIX AJITOPUTMOB. BOCIPOM3BE/ICHNUA ACATCIBHOCTH  Ha  OCHOBC
YMeTp  aHanM3MpOBaTh  Pe3ynbTaThl | CTAHIAPTHBIX AITOPUTMOB. BOCIIPOM3BCACHHA
71a00paTOPHBIX IKCIIEPUMEHTOB. -He ymeer amammsupoBath | CTaHAAPTHLIX AITOPUTMOB.
Bropoii VMeTh TpUMEHATh Ha TpaKTHKe | PE3YJIbTaThl  J1aGOPaTOPHBIX -[onnmaet " ymeer
JTan COBPEMEHHBIE METOJbl UCCIECJOBAHUM, | SKCIIEPUMEHTOB. AHAJIN3UPOBATE  PE3YJIbTATHI
(ypoBeHb) | NMPUMEHsAEMblE B MOJICKYJSIPHOH | -He ymeeT mnpHMeHATh Ha | J1a0OPATOPHBIX
TCHCTHKH ¥ (pU3HOIIOTHH MPaKTHUKE COBPEMEHHBIE | KCIIEPUMEHTOB.
METO/IbI HUCCIIEIOBAHUM, | -[[oHMMAaeT " yMeer
NPUMCHACMBIC B | mpUMeHATh HAa  MPAKTHUKE
MOJICKYJISIDHOW T€HCTHKH H | cOBpEMEHHBIE METObI
¢usmonoruy. HomyckaeT | yccnenosanuii,
rpy6Gblie OMKOKH. MIPUMEHSIEMbIE B
MOJIEKYJISIPHOM TEHETUKH U
¢busnoIoruy.




Tperuii
JTan
(YpoBeHb)

Bnanets MOHATHHHBIM u
TEPMHUHOJIOTMUECKUM arnmnapaTrom
JHUCIUILIINHEL

Bnagers MetomamMu  mcciaenoBaHUN
OHOJIOrHYECKUX 00BEKTOB Ha
KJIETOYHOM U MOJIEKYJIIPHOM YPOBHSIX.

He Bnameer HOHSATHHHBIM H
TEPMUHOJIOTHYCCKUM
amnmapaToM JUCIHIUIAHBL

He BlaeCT METOAaMHK
HCCJeIOBaHUMI
OHOJIOTHYECKUX OOBEKTOB Ha
KJIETOYHOM H MOJICKYIISIPHOM
ypoBHsix Jlomyckaer TpyObIe
OIIINOKH.

Bmaneer u gemoHCTpuUpyeT
CaMOCTOSITEIbHOE
MPUMEHEHHE MOHITUHHOIO U
TEPMHUHOJIOTHUYECKOTO
anmapara JUCHUILIUHBL.
Brnageer u neMoHCTpupyeT

CaMOCTOSITENILHOE
IpUMEHEHUE METOIOB
HCCIIeIOBaHUHN

OMOJOTHYECKHUX MOJIEKYJT

00BEKTOB Ha KJIETOYHOM U
MOJICKYJISIPHOM YPOBHSIX

OIIK 9 — cmocoOHOCTh HCHOJIL30BAaTh 0a30BhLIE NpEaACTaBICHNUA O 3aKOHOMEPHOCTAX

BOCIIPOMU3BCACHUA W HHIUBHAYAJIBHOI'O Pa3BUTHUA OHOJIOTHYECKHUX O6’beKTOB, METO/bI
MOJTy4eHUS U padOThI ¢ YMOPUOHATILHBIMA 00BEKTAMHU

Oran [Inanupyemsle pe3yabTaThl
(YpoBeHb) o0y4ueHus
OCBOCHHSA (ToxazaTenu TOCTHKEHUS «He 3auteHO» «3adTeHO
KOMIIETEH 3aJIJaHHOTO YPOBHSI OCBOCHHS

Janzeyt KOMIICTCHITHH)

JleMOHCTpHpYeT  yBEpeHHOE
3HaTh 3akoOHOMepHOcTH | He 3HaeT 3akoHOMEpPHOCTH | 3HaHHE 3aKOHOMEPHOCTEH
BOCIIPOM3BEACHUS U | BOCHPOM3BEICHUS U | BOCIIPOHU3BEACHUS u
HHIUBUAYATLHOTO pa3sBUTHS | WHAUBUAYAJILHOTO PAa3BUTHS | WHIMBHIYaTbHOTO Pa3BUTHUSA
61osIOrN4YecKUX 00BEKTOB. OHMONIOrMYEeCKUX OOBEKTOB. OHMOJIOrMYEeCKUX OOBEKTOB.

IlepBoiii 3HaTh METOJIBI MOJIy4eHUs U paboTel ¢ | He 3HaeT Meronabl momyueHus | JIeMOHCTpUpYET  yBEpeHHOE
aTan IMOPHOHAILHBIMU 00BEKTAMH. 1 pabOTHI ¢ SMOPHOHAIBHBIMU | 3HAHHE METOJ0Aa MOJyUCHHS U
(ypoBenn) | 3Hathb MOJIEKYJISIPHO-TCHETHUECKUE | OOBEKTaMH. paboTBl ¢ 3MOpPHOHANEHBIMU
OCHOBBHl HHIWBHIYaJbHOTO pa3BuTHi | He  3HaeT  MONEKYIApHO- | OOBEKTaMH.
OHMOIIOTHIECKUX 0OBEKTOB. TCHETUICCKUE OCHOBHI | JIeMOHCTpPHPYET  yBEpPEHHOE
WHAWBUAYAIFHOTO PpAa3BUTHUS | 3HAHHE MOJIEKYJISIPHO-
OMOIOTHYECKHX ~ OOBEKTOB.. | TEHETUICCKHUX OCHOB
JoryckaeT rpyOble OIIHOKH. WHIWBUIYAIEHOTO  Pa3BUTHUS
OMOJIOTUYECKIX 00BEKTOB
-He ymeer wucmonesoparp | -  lloHMMaer u  ymeer
Ymerpb UCIIONIb30BaTh 0a30BEIC GasoBbie mpeiCTaBiCHWs O | HCTIOTb30BATH 6a30BbIE
NPE/ICTABICHUSI O 3aKOHOMEPHOCTSX
BOCIIPOM3BE/ICHUS ¥ UHIUBUIYATHLHOTO 3aKOHOMCEPHOCTAX HpeACTARICEIA ©
Pa3sBUTHS GHOIOTHIECKUX OOBEKTOB. BOCIPOM3BE/ICHNA u | 3AKOHOMCPHOCTAX
VMeTh HCIOJIB30BATh 3HAHWE METOJI0B | MHAMBHAYalbHOTO — pasBuTus | BOCIPOHSBCICHHA 1
MOJTy4eHUs u paboTh C | OMOJOTHYEeCKHX OOBEKTOB. MHANBUAYAIbHOTO  Pa3BUTHA
SMOPHOHAILHBIMU O0BEKTAMH. -He ymeer wmcrmone3oBaTh | OMONOIMYECKHX OOBEKTOB.
Bropoii Ymeth WCII0JIH30BAaTh SHAHHE | syauye MeTOZIOB MOTydeHNs H | - [loHnMMaeT W  yMmeeT
JTar TCHETHIECKUX 3aKOHOMEPHOCTEH paboThl ¢ SMOpHOHATbHbIMH | HCTIOJB30BATE e —
(YpoBeHB) | MHIOWBHIYaTHHOTO pa3BUTHA o6 BeKTAMM METOJOB TIOMyeHHS B PaGOTEL
OHMOIOTHYIECKAX OOBEKTOB. :
-He ymeer wucnonb3oBaTh | € OMOPHOHAIILHBIMH
3HaHUE TCHETHYCCKUX | OOBEKTaMH.
3aKOHOMEPHOCTEH - IloHumaer u  ymeer
WHIMBUAYAJIBHOTO  PAa3sBUTHA | pcrionb30BaTh 3HaHUE
OHOJIOTHYECKUX OOBCKTOB. | reHEeTHYECKHIX
JIOHchaeT prGBIe OIIHOKHU. 3aKOHOMepHOCTeﬁ
HHAWBUAYAIbHOTO Pa3BHUTHUS

OHMOJIOTHYECKNX 00BEKTOB




Tperuit
JTan
(YpoBeHb)

Bnanets HOHSATUHHBIM "
TEPMUHOJIOTHYCCKIM amnmapaTom
IHACLUIIINHBL

Brnagers criocoOHOCTBIO UCIIONB30BATh
0a3oBEIE MIPEICTABICHHUS 0
3aKOHOMEPHOCTSX BOCIIPOU3BEICHUS U
WHIUBUAYATEHOTO pa3BUTHSA
OMOJIOTHYECKUX 00BEKTOB TS
pemeHns 3amad  TPoQecCHOHATBHON
JIESITEILHOCTH.

Biagers crmocoOHOCTBIO MCITOIB30BAThH
METOABl TONYy4YeHHS © paboTHl ¢
SMOPUOHANILHBIMU ~ OOBEKTAMH IS
peleHus npogecCUOHAIbHBIX 3a/ad.
Brnagers criocoOHOCTBIO UCIIOIB30BATh
3HAHUS T€HETUYECKUX
3aKOHOMEPHOCTEH  WHAMBUIYATLHOTO
pa3BUTHS OMOJIOTUYECKUX OOBEKTOB.

He Bmameer MOHATUMHBIM U
TEPMUHOJIOTHYCCKUM
amnmapaToM JUCIHIUIAHBL

He Bmageer cmocoOHOCTHIO

HCIIOIb30BAaTh 0a3oBEIE
MPeJICTaBICHUS o
3aKOHOMEPHOCTSX
BOCITPOM3BEICHUS u
MHIUBHIYAIbHOTO  pPa3BUTHUS
OMOJIOTUYECKAX OOBEKTOB IS
petieHust 3a7a4
npodeccHoHaTBHOM
JIEATEILHOCTH.

He Bmageer cmocoOHOCTHIO
HCIIO/Ib30BAaTh METO/BI
MONy4YeHUss U paboThl €

SMOPHOHAIBHBIMU O00BEKTAMU
I peleHust
npodeccHoHaIbHBIX 3a1a4.

He Bmameer crocoOHOCTBIO

HCIIONB30BATh 3HAHUS
FeHETUYECKHUX
3aKOHOMEPHOCTEN
MHIUBHUIYAILHOTO  Pa3BUTHUS
OHMOJIOTHYECKUX 00BEKTOB.

JlomyckaeT rpyOble OIHOKH.

Bnageer u gemoHcTpupyer
CaMOCTOSTENIbHOE
IPUMEHEHNUE TOHSATUHHOIO U
TEPMUHOJIOTMYECKOTO
anmapara AUCLHUIUTUHEL.
Bnaneer u geMmoHcTpupyeT

CaMOCTOSTEIILHOE
MIpUMEHEHNE CIOCOOHOCTH
HCTIONB30BaTh 6a30BEIC
Mpe/ICTaBICHUS 0
3aKOHOMEPHOCTSIX
BOCITPOM3BEICHUS u
WH/IUBUIYAIEHOTO  PA3BUTHUS
OHMOJIOTHYECKUX OOBEKTOB JIJIS
peleHus 3a1au
npodheCCUOHATBHOM
JIESITETbHOCTH.

Bnameer u gemoHcTpHpyeT
CaMOCTOSTEIILHOE
MPUMEHEHHE CIOCOOHOCTH
HCIIOJIb30BATh METOJIbI
nojxydeHuss ©  paboOThl €

SMOPHOHATFHBIMH O00BEKTaMHU
TSt pelIeHus
npodeccHoHaNBHBIX 3a/1a4.

Bunageer u neMoHCTpUpyeT

CaMOCTOSITEIIEHOE
NpUMEHEeHHE CIIOCOOHOCTH
HCIIONIb30BaTh 3HAHUSI
TEHETHYCCKHX
3aKOHOMEPHOCTEH
UHANBUAYAIBHOTO  Pa3BUTHSI

OMOJOTHYECKUX OOBEKTOB.

I1K-1 — cnocoOHOCTh KCIUTYaTHPOBAaTh COBPEMEHHYIO anaparypy U 000pyAoBaHUE s

BBITIOJIHEHHS] HAYYHO-MCCIIEIOBATEIHCKUX TOJIEBBIX U JIAOOPATOPHBIX OMOJIOTUYECKHUX PaboT

Oran [Inanupyemsle pe3yabTaThl
(YpoBeHb) o0y4ueHHs
OCBOCHUS (TTOKa3aTenu JOCTHKEHUS «He 3aureHo» «3a4TeHo»
KOMITETEeH 3aJ]aHHOTO YPOBHS OCBOCHUS
LUK KOMITCTEHIINH)
€MOHCTPUPYET BEPEHHOE
3HaTh OCHOBHOe oOopyaoBanue s | He 3HaeT OCHOBHOE A PHpY! ybep
3HaHHUe OCHOBHOTO
BBITIOJTHEHHST Hay4YHO- | 000pyIOBaHME JUTS
obopynoBaHus JUTSt
UCCIIEIOBATENIbCKUX  TOJIEBBIX W | BBINOJIHEHHS HAydHO- | o ernis HAVIHO
IlepBoiii nabopaTopHbIX paboT. HCCIEN0BATENbCKUX TOJIEBBIX y
. HCCIIEAOBATEIILCKUX TIOJIEBBIX
JTan 3HaTh MeETOIBl MaTeMaThdeckoili u | u jabopaTopHeix pabot. He
N n  nabopaTopHbBIX  paboT.
(YpoBeHB) | KOMIBIOTEPHON 00paboTku | 3HAaeT METOJI0B
. VYBepeHHO  NpuUMEHseT Ha
PE3yJIbTaTOB HKCIIEPUMEHTOB. MaTeMaTHYeCcKOi "
. MPaKTHKE METO/IBI
KOMITBIOTEpHOH  00paboTkn .
MaTeMaTHYeCKOi "
pe3yIabTaTOB 3KCIEPUMEHTOB. .
KOMITBIOTEpHOH  00paboTkn

Jormyckaet rpyOble OITNOKH.

PE3YJIbTATOB OKCIICPUMCHTOB.




YMerh ucnonb30BaTh JabopatopHoe | He  ymeer  ucmosbs3oBath | [Tonmmaer u ymeer
o0opynoBaHHUE; nabopaTopHoe 9KCILTYaTHPOBAaTh
YMeTh  aHaNM3UpPOBATH pE3yJbTaThl | 00OpYHOBaHUE; naboparopHoe
JTa0OpaTOpHBIX  JKcrepuMeHTOoB U | He  ymeer aHanmsupoBath | 00OpymoBaHUE;
Bropoii HaOJIOCHUI; pesynbTaTthl  JlabopatopHbeix | [loHnmaer  u yMmeeT
ram Ymets HCTIONB30BATE  NPOrPAMMBL | SKCIEPHMEHTOB U | aHaNM3UpOBaTh  PE3yJbTATHI
(ypoBeH) KOMIBIOTEPHOI 00paboTKK | HAOIOACHUH; 1ab0paTOPHBIX
PE3yJIBbTATOB SKCIIEPUMEHTOB. He ymeer wucnonb30BaTh | 3KCHEPHMEHTOB "
MpOTPaMMBI  KOMIBIOTEPHOH | HaOIOJCHUN;
00paboTkn pesynsratoB | [lormMmaer u ymeer
9KCTIEPUMEHTOB. UCTIONB30BaTh  MPOTPAMMBI
JormyckaeT rpyObie OIIMOKH. KOMIBIOTEpHOIT ~ 00paboTKu
pe3yIbTaTOB SKCIEPUMEHTOB.
Brmagers  HaBelkamm  pabotel ¢ | He Bmameer moHsTHitHEIM W | Bmageer u  meMoHCTpHpyeT
0o0OpyOBaHHEM Uil BBINOJHEHUS | TEPMHHOJIOTUYECKUM CaMOCTOSATENIbHOE
Tperuit HAy4YHO-MCCJIEJIOBATENIbCKUX IIOJNEBBIX | ammapaToM JUCLUIUIMHBL NPUMEHEHNE HaBBIKOB PabOTHI
yram 1 1a00paTOpHBIX paboT. He BIIaJieeT HaBBIKAMHU | C 00opyioBaHUEM IS
paboThI ¢ 000pYIOBaHUEM JUISl | BBIIOJIHEHUS Hay4HO-
(YpoBeHb)

BBITIOJTHEHHS Hay4HO-
HCCIICIOBATENNBCKUX IIOJIEBBIX
U 1a0OpaTopHBIX  padoT.
JormyckaeT rpyOble OIIHOKH.

HCCIIEIOBATEIbCKUX TMOJEBBIX
1 1a0OpaTOPHBIX PaboOT.

[IK-3 — roTOBHOCTH MPUMEHATh Ha MPOU3BOJACTBE 0a3zoBbie 0OMIeNpodecCHOHaTbHbIC

3HAaHUA TCOPHUU U MCTOOOB COBpeMeHHOﬁ Oouooruu

Oran [Inanupyemsle pe3yabTaThl
(YpoBeHb) o0y4ueHus
OCBOCHHSA (ToxazaTenu TOCTHKEHUS «He 3auteHO» «3adTeHO»
KOMIIETEH 3aJIJaHHOTO YPOBHSI OCBOCHHS
Janzeyt KOMITCTCHITHH)
He 3HAET 6a3oBbic | JleMOHCTpHpPYET  YBEpEHHOE
3HaTh 6a3oBbIe TEOPETHYECKHE | TEOPETUUECKHE MOJOKEHHUS W | 3HAHHUE 0a30BBIX
[epBsrit MOJIOKEHHUST W METOJBl  TOJIEBBIX, | METOJIBI TOJIEBBIX, | TEOPETUYECKUX IMOJIONKEHUH U
3Tl J1a00paTOPHBIX M THPOU3BOJCTBEHHBIX | J1AOOPAaTOPHBIX U | METOJIOB THOJIEBBIX,
(YpoBeHB) | mWccieqoBaHU COBPEMCHHOH | MPOU3BOJICTBECHHBIX 1mabopaTOPHBIX "
omosrorumn HCCIICIOBAaHUN COBPEMEHHOH | MPOM3BOACTBEHHBIX
omonoruu. Jlomyckaer rpyOble | HCCIIeJOBaHUI COBPEMEHHON
OIIMOKH. Omosrorun
YMmeTp mnpuMeHsATh Omonormueckue | He yMmeer npuMeHATh | -  [loHMMaeT w©  ymeer
METO/Ibl B YCJIOBUSIX MPOU3BOICTBA; OMoNIOrMYecKue METOJbl B | NMPUMEHSATh  OHOJOTHYECKHE
Bropoii YMeTh HUCIIONb30BaTh TEOPETHUUECKHE | YCIOBHUSX MPOU3BOICTBA; METOJIbI B YCIIOBHSIX
ran 3HaHusg B oOnactu Ouosormu npu | He  ymeer  ucmonb30BaTh | MPOU3BOJICTBA;
(ypoBeHb) OpraHu3aIu COBPEMEHHOI0 | TeopeTHueckue 3HaHus B | [loHumaer u yMeer
MIPOM3BOJICTBA. obmacTh  OMOJIOTMH  TIPU | HCIIOJIb30BaTh TEOPETUUECKHE
OpraHu3aI[ii COBPEMEHHOIO | 3HAaHUSA B 00JacTH OHOJIOrHU
MIPOU3BOJICTBA. npu OpraHU3aIUH
JormyckaeT rpyOble OIIHOKH. COBPEMEHHOTO TIPOM3BOJICTBA.
Brnagers: HaBeikamMum — mpumeHeHus | He BIIAJICCT HaBbIKaMK | Biageer u  memoHcTpupyer
TEOPETHYECKUX W TPAKTUYECKUX | PEIIeHUs NPUMEHEHHS | CaMOCTOSITEIbHOE
Tpernit | 3HaHmii B oOsacTh OHONOTMM Ha | TEOPETHYECKUX U | IpUMEHEHHE HaBBIKOB
JTan COBPEMEHHBIX POMU3BOJICTBAX. NPaKTHYECKUX  3HAHUM B | IPUMEHEHHS TEOPETHYECKUX
(ypoBeHb) obmacTu Ononoruu Ha | © TIPaKTUYECKUX 3HAHWUH B
COBPEMEHHBIX obmacTu OMoIoTUHI Ha
npou3BojcTBax.  Jlomyckaer | COBpeMEHHBIX
rpyOsIe ommoKy. IIPOU3BOJCTBAX.
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KpI/ITepI/IﬂMI/I OLICHUBAaHUA SBJIAIOTCS 6aJ'IJ'IBI, KOTOPBIC BBICTABJIAIOTCA IMPEIIOAaBaTCICM

3a BUIBl JIEATEIBHOCTU (OIICHOYHBIE CpPEACTBA) IO HMTOTaM HM3y4YeHHS MOJIyJeH (pa3menoB
JMCIIUITINHEL), TEPEUYNCIICHHBIX B PEHTHHT-TUIaHe AUCIUIUIMHBI (JUIA 3a4eTa: TeKyIIHi KOHTPOIIb
— MakcuMyM 50 6ayuioB; pyOeKHBIH KOHTPOJIb — MaKCUMYM 50 6ajlioB, MOOIMIPUTEIHHBIC OAIIIBI
— Makcumym 10).

IIIxasnel olleHUBaHUL:

JUIs 3a4eTa:
3ayteHo — oT 60 10 110 peliTHHroBbIX 6ayuToB (BKItOYas 10 MOOMIPHUTETHHBIX OATUIOB),
He 3a4TeHO — OT 0 10 59 peHTHHTOBBIX 0OAIIOB).

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUSI HJIM HHbIE MAaTepHaJIbl, He00X0MMbIe 1151 OLEHKHU

3HaHHﬁ, yMeHHﬁ, HaBBIKOB U ONILITA A€ATC/IBbHOCTH, XaPAKTEPUIYIOIIHUX ITAIIbI

(popMupoBaHusi KOMIEeTEeHIMI B Mpolecce OCBOCHUS 00pa30BaTeIbLHOI MPOrpaMMbl.
MeToanueckue MaTepuaJibl, onpeaesiomme Npoueaypbl OlleHUBAHUSA 3HAHUN, yMEeHUH,
HABBIKOB M ONBITA /1eSITeIbHOCTH, XapAKTePU3YIOLIUX 3Tanbl (JOPMHUPOBAHUS

KOMIIeTeHIIii
Orarsl PesynbraTel 00y4eHus Komnerenmus OueHOYHBIE CpelCTBA
OCBOCH
us
BocnpomBogute u  00bscHAT yueOHBd | OIIK 5 —  cnocoOHOCTh | HAMBHYaNbHEIH,
MaTepual ¢ TpeOyeMOH CTeNeHbI0 HAyYHOH | IPUMEHSTH 3HaHUE | TPYNIIOBOU ompoc
TOYHOCTH M ITOJIHOTHI TIPUHITUTIOB KIETOYHOH | (KOJUIOKBHYM 1);
3HaTh TPUHLUIBL KIETOYHOW OpTraHM3allid | OpTaHu3aldd OHOJOTHYECKHUX | TECTHPOBAHHE,
6HoIOTHYeCKUX 00BEKTOB. 00beKTOB, OMO(U3NYECKHX W | KOHTposibHas pabota Nel
3HaTh  NPUHLUUNBI  OMOPU3MYECKUX M | OMOXMMHUYECKUX OCHOB,
OHMOXMMHYECKUX OCHOB, MEMOpaHHBIX | MEMOPaHHBIX IIPOILIECCOB |
MPOLIECCOB U MOJIEKYJSIPHBIX MEXaHHU3MOB | MOJIEKYJSPHBIX MEXaHHU3MOB
JKA3HEACATCILHOCTH. JKA3HEACATCIIBHOCTH
3HaTh COBPEMECHHBIC METOMABI HCCIICIOBAHUIA,
MpUMEHIEMBIC B MOJICKYIISIPHOH TE€HETHKH U
(uznonornu
3HaTh 3akoHOMepHOCTH BocmpomsBenmeHus u | OIIK 9 -  cmocoOHOCTh | MHIMBUAYaIBHBIN,
WHIUBUAYAIEHOTO Pa3BUTHA OMOJIOTHYECKHX | MCIIONB30BATh 0a30BBIC | TPYIIIOBOI ompoc
00BEKTOB. MpeJCTaBICHUS 0 | (KOJUTOKBHYM 2);
3HaTh METONBI TOJY4YeHHS M paboThl C | 3aKOHOMEPHOCTSIX TECTUPOBAHUE;
1-i1 SMOPHOHATIEHBIMU OOBEKTaMH. BOCIIPOU3BECHUS U | KOHTpoJsibHas paboTa Ne2
yran 3HaTh MOJIEKYJSIPHO-TEHETHUYECKHE OCHOBBI | MHIWBUIYaTbHOTO  Pa3BUTHS
WHIVBUAYATBHOTO Pa3BUTHSI OMOJOTUYECKUX | OMOJIOTMYECKUX 00BEKTOB,
3uanng | OOPEKTOB. METOJIbI TIOTYYEeHHsI M pabOoThI
c SMOpPUOHAILHBIMU
00BEKTAMU
3HaTH OCHOBHOE o0opymoBaHue s | TIK-1 - crocoOHOCTh | VHAMBHYa bHEIH,
BEITIOJTHEHUST HAYYHO- HCCIICAOBATEIBCKUX | IKCILTyaTHPOBAThH TpYIIITOBOH ompoc
MIOJIEBBIX U JTAOOPaTOPHBIX PadoT. COBPEMCHHYIO ammapaTypy H | (KOJJIOKBHYM 3)
3HaTh METO/IbI MaTeMaTHYeCKOMH 1 | obopymoBaHUe st | mabopaTopHble  pabOTHI,
KOMIIBIOTEPHOI ~ 00pabOTKM  pe3yNbTaTOB | BBITOIHCHUS HAy4YHO- | TMPaKTHYECKOe  3a/IaHuc;
SKCIICPUMEHTOB. HCCIIEIOBATEeIhCKUX IOJICBBIX | pabodas TeTpaigsb
u nmabopaTOPHBIX
Omonornyeckux pador
3HaTh: 6a30BbIC TeOpeTHUecKue mojoxkenus u | [TK-3 — TOTOBHOCTh | MIHIWBUyanbHBIA OMpPOC,

METONIBI  TIOJIEBBIX,
MIPOU3BOJCTBEHHBIX
COBPEMCHHOW OHOIIOTHH.

nabopaTopHbIX U
HCCJIETOBAHUH

IIPUMEHATh Ha TNPOU3BOJCTBE
0a3oBEIC
o0rIenpogeccHOHaIbHEIC
3HAHUS TEOPHH W METOJOB
COBPEMEHHOU OHOIOTHH

nmabopaTopHbIe
pabouast TeTpaib

paboTsr;

11




Ymets pemats TUINYHBIC 3aJa4un
npodecCHOHANBHOM JESATENEHOCTH Ha OCHOBE
BOCIIPOU3BEICHUS CTAHAAPTHBIX AITOPUTMOB.
Ymets aHaAJIN3UPOBATh Ppe3yibTaThl
J1a00PaTOPHBIX IKCIIEPUMEHTOB.

VYMeTh NpUMEHSTh Ha MPaKTHKE COBPEMEHHBIE

OIIK 5 — cmocoOHOCTH
MPUMEHSTh 3HAHHUE
MPHUHIUIIOB KJIETOYHOMI

OpraHu3any OWOJOTHYECKHX
00beKTOB, OHO(U3NYECKUX U
OMOXMMUYECKUX OCHOB,

WnnuBuayanbHbIN,

rpynnoBoi 0I1poc;
MUCBMCHHBIC OTBETHl Ha
BOIPOCHI;  J1abOpaTOpHBIE
paboThI; pabouas TeTpab

METOJBI UCCICIOBAaHHUN, MPUMCHSICMbIC B | MEMOpPaHHBIX TMPOIECCOB U
MOJICKYJISIPHOM TeHETHKH U (PU3UOIIOTHH. MOJICKYJISIPHBIX ~ MEXaHHU3MOB
JKU3HENIEATEITLHOCTH
YMeTh HCIIOJIb30BaTh 6azoBeie | OIIK 9 — cmocobOHOCTE | MIHOMBHUITYaTHHBIH,
TIPEICTaBICHUS 0 3aKOHOMEPHOCTSAX | HCIIOIB30BATh 0a30BBIEC | TPYIIIOBOI ompoc;
BOCTIPOM3BEICHAS W HMHINBHIYaJbHOTO | TPEACTABICHUS 0 | MMCHPMEHHBIE OTBETHl Ha
Pa3BUTHA OMOIIOTHIECKUX 0OBEKTOB. 3aKOHOMEPHOCTSX BOTIPOCHI, JabopaTOpHEIE
YMeTp HUCHOJB30BaTh 3HAHUE  METOJOB | BOCTIPOU3BEACHUS U | paboThl; paboyas TeTpaab
. MOJYYCHUS W PabOThl ¢ IMOPHOHAIBHBIMH | HHIUBHIYaJbHOTO Pa3BUTHUS
2 00BEKTaMHU. OHOJIOTHYIECKUX 00BEKTOB,
STan YMeTh UCHONB30BaTh 3HAHWE TEHETUYECKUX | METOAbl MOJyueHUs U paboThl
3aKOHOMEpHOCTEH WHIUBUAYAIBHOTO | C 3MOPUOHAEHBIMHU
YMEHU | pasputis GHOTOrHYECKHIX 0OBEKTOB. 00beKTaMu
i YmMmets HCIO0JIb30BaTh nabopatopuoe | IIK-1 - CcrocoOHOCTh | HAMBHUIYaTbHBIH,
o0opynoBaHue; 9KCILTYaTHPOBATh TPYIIIIOBOH oTpoc;
Ymerpb aHAITN3UPOBATh pe3yIbTaThl | COBPEMEHHYIO ammapaTypy U | JlabopaTopHble  paboTEHI;
mabopaTOPHBIX AKCIICPUMECHTOB 1 | obopymoBaHUe st | pabouas TeTpaab
HaOJFOICHUIA, BBITIOJTHEHHS HAyJHO-
Ymetpb HCTIOJH30BaTh MIPOTPaMMEBI | HCCIIEIOBATEIECKAX TIOJEBHIX
KOMIIBPIOTEPHOIT ~ 00pabOTKM  pe3ynbTaTtoB | U ma00paTOPHBIX
9KCIIEPUMEHTOB. OHMOJIOTHYECKUX PadoT
YMmeTh npuMeHsTh Ouonornueckue meronasl B | I1IK-3 - TOTOBHOCTh | MHAMBHUyaNnbHBIM OMpPOC;
YCIIOBUSX IPOU3BOJICTBA; MPUMEHSITh Ha IPOU3BOJCTBE | JTAOOpAaTOpPHBIE  PabOTHI,
YMeTh HCIIONIb30BaTh TEOPETUYECKUE 3HaHUS | 6a30BbIe pabouas TeTpaib,
B obmactu OWONOrMU TpH oOpraHuzanuu | obuenpodeccuoHaabHbIC cobeceioBaHme
COBPEMCHHOTO TIPOM3BOJICTBA. 3HaHUS TEOPUH M METOIOB
COBpPEMCHHOW OMOIOTHH
Bnagers nousTHitHEIM U TepMuHOIOTHYeckuM | OITK 5 —  cmocoGHOCTh | HAMBHUIYaTBHBIH,
amnmapaToM TUCIHTUIAHBL TIPUMEHSTH 3HaHUE | TPYNIIIOBOU oTpoc;
Branets METOAaMU WCCIICIOBAaHUN | TIPUHITUIIOB KIETOYHOH | mabopaTopHbie  paboTEHI,
OMOJOTHYeCKX OOBEKTOB HA KIETOYHOM U | OpraHu3allid OHMOJOTHYECKHUX | pabodas TeTpajs.
MOJIEKYJISIPHOM YPOBHSIX. 00BEKTOB, OHOMU3UYECKUX U
OMOXMMHYECKHUX OCHOB,
MEeMOpaHHBIX TPOLIECCOB U
MOJIEKYJISIPHBIX ~ MEXaHH3MOB
KHU3HEACSI TEILHOCTH
Brnanets nonsatuitaeiM u TepmuHoioruueckum | OIIK 9 —  cmocoGHOocTh | UHAMBUAYANBHBIH,

3.t ammapaToM TUCIHTUTAHBL HCTIOJIB30BaTh 0a30BBIC | TPYIIIOBOI oTpoc;
Sl Bnanets CIOCOOHOCTHIO WCTIONB30BaTh | MPEICTABICHUS o | mabopaTopHbie  pabOTHI,
0a30BbIC TPEACTABICHUS O 3aKOHOMEPHOCTSAX | 3aKOHOMEPHOCTSIX pabodas TeTpajp.

Brager BOCTIPOM3BEJICHAS W HMHIWBHIYaJIbHOTO | BOCHPOHM3BEICHHS u

N pa3BUTHA OWOJIOTHYECKAX OOBEKTOB IS | MHIUBUAYAJIBHOTO  Pa3BUTHSA

o | PELCHHA 3az1a4y npodeccHOHATIbHON | OMOTOTHYECKUX 00BEKTOB,

AN JIeSTETHHOCTH. METOJIbI TIOTYYEHHsI U pabOThI
Bnanets CIOCOOHOCTBIO UCTIONIB30BATh | C SMOpPHOHAIILHBIMU
METO/IbI MOJTy4EeHUs u paboThI ¢ | oObekTaMu
SMOPHUOHATLHBIMA OOBEKTAMH JJISl PEIICHUs
npodeccHoHaNIbHBIX 3a1a4.
Bnanets CHOCOOHOCTHIO HCIOJIb30BaTh
3HaHHUA TE€HETUUYECKUX  3aKOHOMEpPHOCTEH
WHIUBUAYAILHOTO Pa3BUTHSA OHOIOTHYECKUAX
00BEKTOB.
Bnanets HaBBIKAMU padoThI c | [IK-1 - crocoOHOCTh | HAMBHYaNbHBIH,
000pyJOBaHUEM [UIS BHIIOJHEHHUS HAYYHO- | 3KCIUTYyaTHPOBATh rpynnoBoi 0Ipoc;
HCCIIEIOBATEIbCKUX IOJIEBBIX U | COBPEMEHHYIO amlmaparypy u | JabopaTtopHble  PabOTHI;
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abopaTopHBIX PaboT. obopymnoBaHue s | 3amada; padodasi TeTpab.

3HaHUS TEOPHH M METOMIOB | TETpalp.
COBPEMEHHOH OHOJIOTHHI

BBITIOJTHEHHS Hay4HO-

HCCIIEIOBATEIbCKUX IOJEBBIX

u 71a00paTOPHBIX

Ouosoruyeckux padbor
Bnanets HaBbIKaMHU npumenenus | [1K-3 - TOTOBHOCTB | [IMCbMEHHbIE OTBETHI Ha
TEOPETHYECKUX W IPAaKTHYECKHX 3HAHWH B | IPUMEHSATh HA NPOW3BOJCTBE | BONPOCH; YCTHBIH OHpOC
obmacth  OMOJIOTMM  HAa  COBPEMEHHBIX | 0a30BbIE nabopatopHele  paboTHI;
MIPOM3BOJICTBAX. oOrmernpogeccHoHaIbHEIC cobecenmoBanne; pabodas

4.3. PediTHHI-IIJIaH AU CHUIIINHBI

Peitunr—1man JAUCHUIUIMHEBI ITPEACTABJICH B ITPUJIIOXKCHUHN 2.

OcBoeHME NUCLUHUILUIMHBI IPOBOJUTCS B XOZAE JIEKIUOHHOTO Kypca, MPaKTHYECKUX
3aHSTUN U BHEAYJUTOPHOU CaMOCTOSITENIbHON padOThI CTYI€HTOB.

BreaynutopHas camocTosiTenbHast paboTa OCyIIECTBIISIETCS B CIEAYIONNX (hopMax:

1. moxroroBka Kk JabOpaTOpHBIM paboTaM M 3alIuTaM J1abopaToOpHBIX padoT;

2. CaMOCTOSITCIILHOC HW3YYCHHUE TEOPETHUECKOr0 MaTepuayiia IpH  IOATOTOBKE K
KOHTPOJIbHBIM pab0TaM, TECTUPOBAHHIO U KOJUIOKBUYMAM.

3. TOAroTOBKAa K UTOTOBOMY KOHTPOJIIO.

CamocrodrenbHyl0  pa0OTy M0 JUCHMIUIMHE CIEAyeT HauyuHaTh Cpaszy Iocie
YCTaHOBOYHOM jeKuuu. s paboTel HEOOXOAMMO 03HAKOMUTBHCS C YYEOHBIM IIJIAHOM TPYIIIBI U
YCTQHOBUTH, KaKO€ KOJIMYECTBO YaCOB OTBEIEHO YyYEOHBIM IUIAHOM B IIEJIOM Ha HM3y4eHHE Ha
U3y4yeHHE AUCLUUIUIMHBI, Ha ayJAUTOPHYIO paboTy, Ha MNPaKTHYECKUE U CAMOCTOSTEIbHbIE
3aHSTHSL.

Bonpocs! U151 NOATOTOBKH K KOJUIOKBUYMY 1
CpaBHuTENbHAs TEHOMUKA — HAIIPABJICHUE TEHOMUKH.
ey u 3a1a4n CpaBHUTENBHOW T€HOMUKH.
OcHOBHBIE MOJOKEHUS KIAaCCUYECKON reHeTHKU.
Bxrnaa reHeTHKM MUKPOOPraHU3MOB.
[TocTynmaTel MOJIEKYIAPHOU T'€HETHUKH.
Meroas! TeHHOM MHKEHEPUH IIEPBOTO ITOKOJICHMUS.
TpaHCKpUNITOMHUKA — HAIIPABJIICHUE T€HOMUKH.
[IporeoMuka — HanpaBJIEHUE TEHOMUKH.
Meroas! 1 TOAXOABI CPABHUTEILHON T'€HOMUKH.

© N WNRE

Bonpocs! 1U1s1 NOATOTOBKHU K KOJVIOKBUYMY 2

Opranu3zanusi reHoMa IPOKapHOT.
Opranu3zaiys reHoMa 3yKapuoTHUYECKOT0 OpraHu3Ma.
Opranu3zaiys reHoMa BUPYCOB.

LN

Peanuzamus nadopmarm renoma.
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IIpsiMas reneTuka.
OOpatHas TeHeTHKa — COBPEMEHHOE HAIIPABJICHHE T€HETHKH.
@DyHKIMOHAIbHAS AaHHOTALAS T€HOB.

© N o o

(DYHKI_[I/IOHaJ'II)Haﬂ aHHOTalusg rCHOMOB.

BOHpOCLI AJIA MOATOTOBKHU K KOJVIOKBUYMY 3

Nnentudukanus reHoB.
I'enHBIC OHTOIOTHH.
Optonoru.

[Tapanormu.

Kcenomorn
Ko-mokanuzanus.
duneTndecKue naTTePHEI.
TacoBaHue JOMEHOB.

© o N R WDNRE

Ko-perymsnus.

-
©

Hponcxomz[eHHe M 3BOJIIOIIMA I'CHOB.

IIpn ounoii ¢opme o0O0ydYeHHs 3aIMHUTA KAKIOT0 KOJUIOKBHYMAa OLIEHHMBAETCS
MakcuMajiabHo B 10 0aJ10B.
- 10 GanoB BBICTABISAETCS CTYIEHTY, €CIM TMOJHOCTHIO TOJTOTOBWIICS KO BCEM BOIPOCaM
KOJIJ'IOKBI/IYMa 1 OTBCTHUJI HA JOIIOJTHUTCIIBHBIC BOHpOCBI.

- 9-6 OayyIOB BBICTABISIETCS CTYAEHTY, €CIH IOJIHOCTBIO MOJATOTOBWIICS KO BCEM BOIPOCAM
KOJUIOKBUYMa U OTBETWUJI Ha JOMOJHHUTEIbHBIE BOMpOCHl. [Ipu oTBeTe Ha BOIPOCHI JOMYCKAeT
HerpyObie OIMOKU U HETOYHOCTH.

- 5-3 GayyI0B BBICTABIISIETCSI CTYJEHTY, €CIM TMOJATOTOBHIICSA KO BCEM BOIPOCAM KOJUIOKBHUYMA.
[Tpu oTBeTe Ha BOMPOCHI AOMYCKAET OIMIMOKHA U HETOYHOCTH.

- 0-2 GaymoB BBICTABIISIETCS CTYACHTY, €clii He TOTOB K BOMpocaM KOJUTOKBUYMa M HE OTBETHII
Ha JIONIOJIHUTENIBHBIE BOIIPOCHI.

IIpu o4Ho-3204HOM (popme 00yUeHHA 3aIMTA KAXKIOT0 KOJNJIOKBHYMa OLICHUBACTCS
cae1yoIuM o0pa3om:
- OneHKa «OTJIIMYHO» BBICTABJISAETCS CTYINEHTY, €CJIHM IOJHOCTBIO TMOATOTOBHWIICA KO BCEM
BOIIPOCaM KOJUIOKBHUYMA U OTBETHJI HAa JOITOJHUTCIIBHBIC BOIIPOCHI.

- OlleHKa «XOpOIIO» BBICTABJISETCS CTYIEHTY, €CJIM TIOJHOCTBIO TOJATOTOBUJICS KO BCEM
BOIIPOCAM KOJUIOKBUYMa M OTBETHJI Ha JIONMOJIHUTENbHbIE BONpochl. [Ipn oTBeTe Ha BOMPOCHI
JIOTTyCKaeT HerpyObie OMMUOKN U HETOYHOCTH.

- OIIGHKa «KYHOBJICTBOPUTCIBHO» BBICTABIACTCA CTYACHTY, €CJIM MNOATIOTOBHJICA KO BCEM
BOIIPpOCaM KOJUIOKBHUYMaA. HpI/I OTBCTEC HA BOIIPOCHI AOITYCKACT OIIMOKH ¥ HETOYHOCTH.

- OHCHKa CHCYHOBJICTBOPUTCIIBHO» BBICTABJISICTCA CTYACHTY, €CJIM HE TOTOB K BOIPOCaAM
KOJUIOKBHUYMA U HE OTBETUJI HA JOIMOJTHUTCIBHBIC BOIIPOCHI.

Ilepeyennb BOnpocoB I NOATOTOBKH K KOHTPOJILHOM padore 1

[IpoucxoxaeHre u 3BOJIOIUSA T€HOMOB.
OTHOTr€HOMHKA.

MeTareHomMuka.

['eHbI 1 TEHOMBI - 1EpEBBAL.

Hobde

14



S) 3azaya coryacoBaHMsl IEPEBBEB.

6 AnbTepHaTUBHBIE OAXO/b! K UACHTHU(PHUKALIMY TOPU30HTAIBHBIX IEPEHOCOB.
7. ['eHOMHBIE TTIEpECTAHOBKH.

8 [TomHOreHOMHBIE TYIUIMKALUN

9 I'enomHas MenuuHAa.

10.  dapmakoreHOMHKA.

11. CynebHas menuuuHa.

Hepeqenb BOIIPOCOB IUIA IOATOTOBKH K KOHTpOJ’ILHOﬁ paﬁoTe 2

DONHUAEMHOIOTHYECKasi MUKPOOHOJIOTHS.
MuHHUMAaIEHBIN T€HOM, HEOOXOIUMBIN JJIs KHU3HMU.
DBOJIOLMS YKAPUOTUYECKOTO T€HOMA.

['enHbIe QYTUIMKALIMY U «TaCYIOLIHAECS» IK30HbI.
MynbTUT€HHBIE CEMENCTBA.

STR- mapkepsr.

DuUIOreHeTUYECKuE JpeBa.

ITousTHE O TaIIOTHIIE.

©oN s WNRE

[TporcxoXkaeHHE U MUTPAITHS YeIOBEKa.
10. Pacmpoctpanenue HHQEKIIHA.

IIpu ounoii dopme oO0ydeHHs1 3alUTAa KAXKI0OH KOHTPOJBHOH PadOThI OLEHMBAETCH
MaKcuMaJjbHO B 10 0anoB.
- 10 GammoB BBICTAaBISETCS CTYINCHTY, €CIM BEPHO OTBETHJ HAa BCE BOIPOCHI KOHTPOJIHHOM
paboTHI.
- 9-6 6ayuI0B BBICTABIIAETCS CTYAEHTY, €CJIM OTBETHJI Ha BCE BOMPOCHI KOHTPOJIBHOW PabOTHI.
[Tpu oTBeTe Ha BOMPOCHI AOMYCKAET HErpyObIe OMMOKH U HETOYHOCTH.
- 5-3 GayI0B BBICTABIISETCS CTYACHTY, €CIIM OTBETHJI Ha Oosee ueM 50% BOIPOCOB KOHTPOJIbHOM
pabotsl. [Ipu oTBeTE Ha BONPOCHI AOMYCKAET OMMUOKHA U HETOYHOCTH.

- 0-2 OannoB BBICTABIsAETCS CTYIEHTY, €ClIM OTBeTW1 Ha MeHee uyeM 50% Bompocos
KOHTpPOJIbHOM paboThl. [Ipy oTBETE Ha BOMPOCH JOMYCKAET OLIMOKU M HETOUHOCTH.

IIpu ouHo-3204HOIN (opMe 00yUeHHS 3AIUTA KAXKI0H KOHTPOJILHOI padoThl OLIEeHHBAETCS
CJIeAYIOIUM 00pa3om:

- OIICHKa «OTJIMYHO» BBICTABJISICTCA CTYACHTY, C€CJIM BEPHO OTBCTUJI Ha BCC BOIIPOCHI
KOHTPOJIbHOM paboTHl.

- OneHka «XOpOIO» BBICTABIISIETCA CTYAEHTY, €CIM OTBETHJI HA BCE BONPOCHI KOHTPOJIBHOM
paboTsl. [Ipu oTBETE Ha BOIPOCHI JOMYCKAET HErPyOble OLTMOKU 1 HETOYHOCTH.

- O1eHKa «yJOBJIETBOPUTEIBLHO» BBICTABISETCA CTYIEHTY, €ClIM OTBeTWs Ha Oosee ueM 50%
BOIPOCOB KOHTPOJIbHOM paboThl. [Ipn oTBeTe Ha BONMPOCH! AOMYCKAaeT OMMUOKHA U HETOYHOCTH.

- OLeHKa «HEYAOBJIETBOPUTEIBHOY» BBICTABIISIETCS CTYACHTY, €CIIM OTBETHJI HAa MEHEE 4eM
50% BOMpPOCOB KOHTPOJIBHOW paboTel. [Ipm oOTBEeTEe Ha BOMPOCHI JOMYCKAeT OIIMOKU U
HETOYHOCTHU

N3ydenue kaxaoro paszaena (MOAysl) AUCHMILIAHBI 3aBEpIIAETCS pyOEKHBIM KOHTPOJIEM B
BUJe TecTHpOoBaHus. KonudecTBO 3amaHMii B TECTE€ KpaTHO YHUCIY KOMIIETEHIUH,
dopMHUpyeMBIX B XOJ€ HW3YyYeHHMs JUCHMIUIMHBI (KpatHO msiTH). Ha oneHky cTeneHu
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c(OPMHPOBAHHOCTH KAXKAOH KOMIIETEHIIMU MPH pyOeKHOM KOHTpOJE OTBOIUTCS He MeHee 10

BOIIPOCOB TecTa. YMCIIO MpaBWIBHBIX OTBETOB OT 45 10 59% COOTBETCTBYET HA4YaIbHOMY

(moporoBoMy) ypoBHIO OBJIaJieHUs] KomneTeHuuei, ot 60 1o 80 % - 6a3oBoMy ypoBHIO, 0T 81 10
100 % - moBbIIEHHOMY (TTPOJIBUHYTOMY) YPOBHIO C(HOPMHPOBAHHOCTH KOMITCTCHIIHH.

WO oT®NaO T P

[Tpumep pyOeKHOTO TecTa MO AUCIUIITUHE
«CpaBHUTe/IbHAsA TCHOMUKA)

[Tox TepmuHOM "0OpaTHast reHETUKA" MOHUMAIOT CIIEIYIOIINE MAaHUITYJISIIIUA
JIHK - PHK - Genok - monudukamnms 0enka - KiIeTka

6enok - PHK - JIHK - moguduxanus JIHK - kmerka

PHK - mogudukanus PHK - JIHK - 6emox

kierka - JIHK - PHK - 6enok - monudukanus 6enka

TpaHcreHHbIE OpraHU3MBI MTOTYYAIOT ITyTEM BBOJA YYKEPOIHOTO T'eHA B
COMAaTHUYECKYIO KIETKY

SANIEKIIETKY

CIIEPMAaTO30H /T

MHUTOXOHJIPHH

["ox, kor/1a BriepBbIC MTOKA3aHA POJIh HYKJICMHOBBIX KUCIIOT B IepeIaue HaCIeACTBCHHON

uHpopmanuu

1940

. 1944

1953

. 1957
. 'on, korna 6b1a coznana Mozens ABoitHol cnupanu JJHK

1940
1944

. 1953

. 1957

. B xauecTBe BeKTOpa AJI BBEEHUS Uy>KOT'O T'€HA B )KUBOTHYIO KJIIETKY UCIIOJIB3YIOT
. TIJIa3MUJIbl arpoOakTepuit

. TUTa3MUIbI OaKTepuil

a
b
C
d
4
(5]
f.
g
h
5
a
b
¢. JHK xmoporuiactoB 1 MUTOXOHAPHIA
d.
(5]
6
a
b
C
d
7
a
b
C
d
8

BUPOU/JIBI

. Bupyc SV-40

. B cocraB BekTOpa Ha OCHOBE BHpYCa BXOJAT MOCIIEN0BATEIILHOCTH, OTBEYAOIINE 32
. CIIOCOOHOCTH K Iepeaye B KJIETKY X0391Ha

. CLIOCOOHOCTH K aMIUTA(DUKAITHH

. MapKEpHBIN IPU3HAK

. BCE MEPEUYHCIECHHBIE MTOCIEA0BATENBHOCTU

. B ocHoBe ucnonb3oBannsa JJHK MuToxonapuii 1 XJIOPOIJIaCTOB B KAYECTBE BEKTOPA JIEKUT
. KombIieoOpasHas popma

. 00BeM

. HaJIM4KMe TOMOJIOTMYHBIX YYaCTKOB C SI€PHBIM T€HOMOM

. BEPHBI BCE YTBEP)KJICHUS

Tpancno3oHb! UMEIOT GOpMY
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IIPSIMOJIMHEMHYIO

KOJIBIIEBYIO

PecTpukiioHHbIe KapThl MO3BOJISIOT OMPENETUTh
MOJIHYIO HYKJICOTUTHYIO TTOCIIEI0BATEIbHOCTD
creneHs romosioruu yyactkos JJHK

HapyIlIeHHus B paboTe reHa

CTPYKTYpY I'€Ha
10. ToJIBKO U1 9YKapUOTUYECKOM KIIETKM XapaKTepHO HAIMYUE

o 0o oo

a. aTTeHyaTopa
b. mocnenoBarensHocTH Illaiina-/lansHapHo
C. MOAyJATOpa
11.  TonbKo /i 3yKapUOTHYECKOHN KIJIETKU XapaKTEPHO HATUUKE
a. aTTeHyaTopa
b. mpomoTtopa
C. yCUIMTEeIs
12.  Tlpwu Tpancdeknnn TUrHpOBaHNE MAPKEPHOTO MPU3HAKA C BBOJUMBIM I'CHOM
a. 00s3aTenpHO
b. HeoOs3aTenbHO
13.  Pemnumupyet pubOCOMHBIE T€HBI IPOMOTOP
a. Pol
b. Pol Il
c. Pol 11l
14.  Pemnunupyert cTpyKTypHbIE I'€Hbl O€IKOB IPOMOTOP
a. Pol |
b. Pol Il
c. Pol 1l
15.  Pemnmumupyet rensl, koaupyomue Hebonbmue PHK npomoTop
a. Pol
b. Pol Il
c. Pol 11l
16.'eHoM opraHHW30BaH 10 MPUHIIAITY OTIEPOHHON CUCTEMBI Y:
a.  BUPYCOB
b.  Oakrepuit
c 3yKapuoT
d BCEX KUBBIX OPTaHU3MOB
7. 'eHOM OpraHM30BaH MO MPUHILIUITY Y3K30HHO-UHTPOHHOU CTPYKTYPHI Y:
a. BHPYCOB
b. OGakrepwuii
C. DYyKapuor
d.  Bcex JKMBBIX OPraHU3MOB
8. [IpomoTop — ...
. CaliT /Ui B3aUMOJEHCTBUS C OEIKOM PETnpeccopoM
. CalT OKOHYaHUS TPAHCKPHUIIIUN
. CaiiT Hayaja TPaHCKPUIIIUU
9. Onepatop — ...
a. callT nys B3aMMOJEWUCTBUSA ¢ OETKOM perpeccopoM

1
a
b
c
1
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b. cailiT okoHYaHUS TPAHCKPUTIIIUH
C. calT Hayaja TPaAaHCKPUIIUU
20. Tepmunatop — ...
a. CcaiiT /i B3aUMOJEICTBUS C OEIIKOM PEernpeccopoM
b. caliT oKOHYAHHS TPAHCKPHITIIUH
C. CalT HayaJla TPAaHCKPUIILUH

Kpurepun oueHku 111 04HO# GopMbI 00yUeHM S :
- 10 6anyoB BBICTABISETCA CTYACHTY, €CIIM BEPHO OTBETUII HA BCE BOTPOCHI pyOEKHOTO TECTA.

- 9-6 Ga;IOB BBHICTAaBIIETCS CTYAEHTY, €CIIM OTBETWJI HA BCE BOIPOCHI pyOexHoro tecta. Ilpu
OTBETE Ha BOINPOCHI JOITyCKAET HErpyOble OIMOKH U HETOUHOCTH.

- 5-3 OayI0B BHICTABIIAETCS CTYAEHTY, €CJIM OTBETHJI HE Ha BCe BOMPOCH pyOexHoro tecta. [Ipu
OTBETE Ha BOMPOCHI JOMYCKACT OIMIMOKH.

- 0-2 GamnoB BbICTaBIsIeTCS CTyIEHTY, ecnu He oTBeTmsn BepHO Oosiee 4yeMm, Ha TOJOBUHY
BOIIPOCOB TECTA.

Kpurepun oneHKH 111 04HO-32049HOH GOPMBI 00yYeHHs

- OLeHKa «OTIMYHOY BBICTABIISIETCS CTY/ICHTY, €CJIM BEPHO OTBETHJI Ha BCE BOIPOCHI pyOEKHOTO
TeCTa.

- OLieHKa «XOpOII0» BBICTABIISIETCS CTYJEHTY, €CJIM OTBETHJI HA BCE BONPOCH! pyOeKHOT0 TecTa.
[Tpu oTBeTE Ha BOMPOCHI AOMYCKAET HETPyOble OMMOKH U HETOYHOCTH.

- OHGHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, €CJIM OTBCTHJI HC Ha BCC BOIPOCHI
py6e>1<Horo TECTA. HpI/I OTBCTC HA BOIIPOCHI JOIMYCKACT OIIINOKH.

- OI_[eHKa CHCYHOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYACHTY, €CJIIM OH HC OTBCTHUII BEPHO Oouee
YCM, Ha ITOJIOBHHY BOIIPOCOB TCCTA.

@opMoif MPOMEKYTOUHON aTrTecTauu Mo AucuuimiuHe «CpaBHUTENbHAS TE€HOMUKA
SIBIISICTCS 3a4em.

Pe3ynbTathl OlleHKH TEOPETHUECKUX 3HAHUN OLIEHUBAIOTCS MO CIEAYIOUM KPUTEPHUSIM:

3auTeHo - oT 60 10 110 6annos (Bkitouas 10 MOOMIPUTENBHBIX 0ANIOB),

He 3auTeHo — oT 0 10 59 6anmnos.

IIpumepHbIe Bonpockl K 3a4eTy No AucuuninHe «CpaBHUTe/IbHAsi TEHOMHKA»
1. BBeneHue B CpaBHUTEIbHYIO T€HOMUKY.

N

MeToasl ¥ MOAXO0ABI CpaBHHTeHLHOﬁ TCHOMMKMU.

w

MecTo CpaBHUTENHHOW I'€HOMHKH B COBPEMEHHOM OHMOIOIrWH, enu (hyHKIHMOHAIBHON
AQHHOTAIlUM TE€HOMOB.

ConeprxaHue U OpraHu3alys FeHOMHON MH(OpMAaIIH.

Peanmzanus naopmanum reioma.

OOpaTHas reHeTuka (OT reHa — K IPU3HAKY).

No ab

CpaBHHTENBHBIE HWCCIIEOBAHUS COICPKAHWS W OpPTaHU3aIllMl TeHOMOB pa3HBIX

OpPTaHU3MOB.

8. dyHKIMOHANBHAS ~AHHOTAMSA TEHOMOB II0 TOMOJOTHH M C  HCIOJIb30BaHHEM
CTPYKTYPHBIX OCOOCHHOCTEH.

9. OyHKIMU T'€HOB, Kiaccu(uKaus.

10. I'eHHBIEC OHTOJIOTHH.

11. CpaBuenue nocnenoBatensHocTeil. Opronoru. [lapanoru. Kcenonoru.
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12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

CpaBHHTeHLHO-FeHOMHBIe noaxodbl OJIsd q)yHKHHOHaHLHOfI AHHOTAalluH.

Hcnons3oBanne CPaBHUTCIBbHO-I'CHOMHBIX ITOAXOJO0B: KO-JIOKAJIMW3alluAi, q)HHeTI/I‘IGCKI/Ie

NaTTEPHbI, TACOBAHHE JJOMEHOB, KO-PETYJIALMSL.
[TpoucxosxaeHne 1 BOJOLUS T€HOB U T€HOMOB.
OTHOreHOMHKA U METareHOMHUKa

Craryc resa B reHOME.

['eHbI 1 TEHOMBI - JiepeBbsl. 3a/iaya COIrJIaCOBaHUS IEPEBBEB.

AJIbTepHaTI/IBHBIe nIoaxoahbl K I/II[GHTI/I(bI/IKaL[I/II/I TOPHU30OHTAJILHBIX IEPCHOCOB.

I'enomHbIe niepecTaHOBKH. [[0JITHOr€eHOMHBIE TYTUTUKALUY.
I'eHomHas meumHa M (hapMaKOTE€HOMUKA.

CynebHast MEAUITMHA U YTTUAECMHUOJIOTHYECKass MUKPOOHOJIOTHS.
MuHHUMAaIEHBIN T€HOM, HEOOXOIUMBIN JJIs KHU3HHU.
[IpoucxoxaeHue u 3BOJIONHUA SYKAPUOTHYECKOIO0 T€HOMA.

['eHHBIE QyTUIMKALMKU U «TaCyKOLIMECs» S3K30Hbl. MyJIbTUT€HHBIE CEMENCTBA.

STR- mapkepsl. DuoreHeTHUECKUE IPEBA.
IlonsiTHE O ramuoTHILe.

[TpoucxoxaeHue u MUTpalus yeioBeKa.
Pacnipocrpanenue nHpexuuii.

19



5. YueOHo-MeToAMUYECKOE U HH(POPMALIMOHHOE 00ecneyeHue JUCIIUIIMHBI

5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEPaTypPbl, HEOOXOAUMOM IS
OCBOEHHUS TUCUMUILINHBI

OcHoBHas iuTepaTypa:

MenuiuHckas OMoJIOTHs M 00111ast TeHeTHKa [ DneKTpoHHBIH pecype] : Yueonuk / P. I'. 3asiy
[u Ip.] — MuHck : Bricmias 1IKOJIa, 2012 — 496 C.
URL:http://biblioclub.ru/index.php?page=book&id=144379&sr=1
KypuanoB, H.A. 'eHeTHKa yenoBeka ¢ OCHOBaMH OOIIEH TeHETHKH [ DIEKTPOHHBIN pecypc] /
H.A. KypuanoB .— 2-¢ usn., nepepad. u gon. — Cankr-Ilerepoypr : CnenJlur, 2009 .—
192 c. URL:http://biblioclub.ru/index.php?page=book&id=105726

JlonoiHUTeILHAS JTUTEpPaTypa:

. I'enernka m cenexkuus [DNEKTPOHHBIA pecypc]| : MeToauuecKkue ykazanus / bamkupckuit
rocyapcTBeHHbI yHuBepcuter; coct. P.P. Bamue .— VY¢da : PUL[ bamlV, 2009
URL :https://elib.bashedu.ru/dl/corp/Valiev_coct_Genetika i selekciya_Met.uk_2009.pdf

. OCHOBBI TEHETUKH 4YelloBeKa [DNeKTpoHHBIH pecypc]| : yueb. mocobue / baml'V; J. /.
Hanpipmvza [n ap.] — Yoa : PULL baml'V, 2014
URL :https://elib.bashedu.ru/dl/read/NadyrshinaOsnovyGenetiki.pdf

Kumynes, U.®D. Obmas u MONEKyIsipHAs TeHETHKA [ DIeKTpoHHbIH pecype] / Kumynes U.
®. — Hoocubupck: Cubupckoe yHHBepcuTeTcKoe u3narenbctBo, 2007 .— 480c.
URL:http://www.biblioclub.ru/book/57409/

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTU «AHTepHET»
U MPOrPaMMHOI0 odecneyeHnsi, HeOOXOAMMBIX IJIs1 OCBOEHUSI I CHUIIIMHBI

http://www.ncbi.nlm.nih.gov/

http://www.rcsb.org/pdb/home/home.do

http://www.uniprot.org/
https://www.nlm.nih.gov/bsd/pmresources.html-MedLine

ht tp://www.cellbio.com/

Onementsl. CallT HOBocTel GyHIaMeHTanbHOM Hayku: http://elementy.ru/news
http://www.libedu.ru/l_d/chencovyu_s /vvedenie v_kletochnuyu biologiyu.html
8. http://www.biotechnolog.ru

9. https://www.scopus.com

10. https://apps.webofknowledge.com

NoakowdE
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6.MaTtepuanbHO-TexHU4YecKasi 0a3a, He0OX0AUMAasI /ISl OCYLEeCTBICHHSA

00pa30BaTeIbHOIO MpoIecca Mo TUCHUIIIHHE

HaumeHnoBanue
cnenHaJbHbIX* MOMeIeH il
M NOMeIeHUH 1J1s

OcCHaLEeHHOCTD CIIeNHAJIBHBIX
NOMEIIeHUH ¥ MoMeleHUu i 115
CaMOCTOSITEIbHOI PadoThI

IlepeyeHsb JIMLEH3UOHHOTO
NPOrPaMMHOI0 o0ecneyeHms.
PexBHM3UTHI NOATBEPKIAIOLIETO

CaMOCTOSATENILHO PadoThI JAOKYMEHTA
1 2 3
1. ydeGHas ayauTopus Aynuropus Ne 232 1. Windows 8 Russian.
JJIsl  TPOBEIEHUS] 3aHATHI VyeOunas Me0eb, nmocka, | Windows Professional 8 Russian
JIEKIHOHHOT'0 THOA: | MyJbTUMEHA-IpoekTopPanasonicPT- Upgrade. Jlorosop Ne 104 ot
Aynutopus  Ne232(yueOubiit | LB78VE, skpan nactenusiii ClassicNorma | 17.06.2013 I.
kKopnyc Ouodaka), ayauropus | 244*183. JluuensunbeccpoyHbie
Ne332  (yueOHBINT  KopmyC Aynutopus Ne 332
6uodaka). Vuebnas Me0eb, JIOCKa, 2. Microsoft Office Standard

2. ydeOHasi ayauTOpHs

JAJIs  TPOBeJEeHUs] 3aHATHI
CEeMHHAPCKOro THIA:
ayIUTOpUs Ne227
Jla6opatopust  [1L[P-ananuza

(yueOHbIii kopryc Ouodaxa).

3.yueOHass  ayauTopus
JJ1s1 IPOBeJIEHUsI TPYNIOBBIX
u WHIUBHUIY ATBHBIX
KOHCYJIbTAUUii:  ayauTOpUs
Ne319JTabopartopust
UT(yaebusrit
ouodaxa),
Ne231JIabopartopust
UT(yuebHslit KopILyc
ouodaka), aymutopus Nel30
(yueOHsIit kopITyCc Onodaxa).

KOpIyc
ayIUTOPHS

4. y4yeOHasi ayauToOpus
ANSl TeKylIero KOHTPOJsS H
NPOMEKYTOUYHOMI
aTTecTaluu:
Ne319JTaboparopust
UT(yaebOHsrit KOpITyC
ouodaka), aymuropms Ne231
JlabopaTopus WT(yaebnsrit
koprnyc Ouodaka), ayauropus
Nel30  (yuebHbBII  KOpITyC
ouodaka).

ayauTOpHus

5.  noMemeHus I
CAMOCTOAITEJIbHONH  padoThI:
YUTATBGHBIA 3a1 Nel, (TJaBHBIN
Kopiryc), aymuropust Ne 428
(yueOnslii kopiyc Onodaxa).

MyJIbTHMeHa-poekTopPanasonicPT-
LB78VE, skpan Hactennsiii ClassicNorma
244*183.
Aynuropus Ne 227
Jladoparopus IIP-ananuza

JlabopaTopHass MeOesib,  BBITSKHOM
mkad), TeabIOKYMEHTHPYIOIAs CcHcTeMa
Quantum-ST4-1000/26MX, JIHK-
Ammudukatop ABI  GeneAmp 2720
Thermal Cycler ¢ antoM. TepMoOIOKOM Ha
96 mpobupok, ueHtpudyra Eppendorf
5804R ¢ oxjaxJIcHHEM, TepMOCTaT
sxuakoctHo# (Oanst) , GFL-1041, aBTokiaB
napoBoi Tuttnauer mogenu 2540MK,
Kamepa anekTpodoperyeckas
ropm3oHTanbHas (2 mrt), Becel SPS2001F,
Ohaus; asr.mumetka 0,5-5 wMxin  Black
MHUKpPOHaKOHeUHHK, Thermo. aBT. nmunerka
10-100 mxa Black Thermo, aBT.mumeTtka 1-
10 ma Jlaiit Thermo, aBt. mumetka 100-
1000 mxi Black Thermo, ITI[P-60oxc BAB-
MIIP-1 (2 wr), MEHA-TICHTpU(YTa-BOPTEKC
"Micro-spin”  FV-2400; neHtpudyra
Eppendorf MiniSpin Plus UL
Mukpomnpodupok 1,5/2,0 M, 12 mecr, mo
14500 o6/munH, [HK-ammmdukatop B
peammsHOM BpemeHn BioRad CFX96 Real
Touch System.

Aynutopusi Ne 130
YyeOHast mebenb, J0cka MapKepHas,
9KpaH HACTEHHBIH, MYJIbTUME/IHa-
npoextop EPSONEB-X8, xommbioTep-
moHoOJI0k LenovoC200Atom, M®Y HP
Laser JetM 1120, mukpockon MUKME]I-5
(12 ).
Aynuropus Ne 319
JlaGopaTopust UT
Yuebnas MeOenb, JIOCKa,
MIEPCOHATBHBI KOMIIBIOTED B KOMIIJICKTE
Nel iRU Corp — 15 m.
Ayautopust Ne 231
JlaGopatopust UT
YyebHast Mebenb, [OCKa, DJKpaH
Oenblif, TEepCOHANbHBIH KOMIBIOTEp B
kommiekte HPAIO  207CQ 100 eu
MoHOOJIOK (12 m1T.)

2013 Russian. Torosop Ne 114 ot

12.11.2014 T. JInensun
OeccpodHbIe

3. IIporpammHoe
obecreueHue Moodle.
OdunuanbHeli  OpPUTUHAIBHBINA

AHTJIMHACKUN TEKCT JIMLIEH3UU JIIS
CHCTEMBI Moodle,

http://www.gnu.org/licenses

/gpl.html
IlepeBon  nuueH3UM A7
CHCTEMBI Moodle,

http://rusgpl.ru/rusgpl.pdf
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YuransHslii 321 Nel
VYuebnas  mebenb, y4eOHBIH U
CrpaBOYHbIl  (HOHA,  HEOrpaHHYCHHBIN
KPYIJIOCYTOYHBIH JOCTYN K DJIEKTPOHHBIM
oubnmoreunsiM cucremam (OBC) u B/,
CTEHI MO IOXapHOHW  0e30MacHOCTH,
MOHOOJIOKH cTanmoHapHele — 5 mrt, MOY
(mpunTep, ckamep, komup) - 1 mr. Wi-Fi
JOCTYH JJIsl MOOWIIBHBIX YCTPOMCTB.
Aynutopusi Ne 428
Yuebnas MeOenb, JIOCKa,
MYJIBTHMEIHA-TIPOCKTOP
InFocusIN119HDx, noyrtoyk Lenovo 550,
skpaH HacTeHHbII ClassicNorma 200*200,
MOHOOJIOKH CTallMOHApPHBIE - 2 IIT.
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MHWHOBPHAYKH POCCHUHN
®I'bOY BO «bAHIKUPCKUN TOCY JAPCTBEHHBIT YHUBEPCUTET»
BUOJIOTMYECKNHN ®AKVYIIBTET

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI
aucuuIuiiHbel CpaBHUTEIbHAS TEHOMUKA HA [ CEMECTP

(HaMMeHOBaHUE AUCITUTLIHHBI)

OYHas
(dhopma o0ydeHust
Bua pabotbl O0beM JUCHUILIMHBI

O6mas tpynoemkocts nuctmiminael (3ET / gyacon) 2[72
Y4eOHBIX 4acoB Ha KOHTAKTHYIO PaboTYy C MPenojaBaTelieM:

Jlexkmit 14

NPaKTHYECKNX/ CEMUHAPCKUX

JlabopaTopHbIX 28

Ipyrux (TpynmoBas, MHAWBHAYaJIbHAS KOHCYNBTAlWS M WHBIE BHABI Y4eOHOU

0.2
JeSITeIbHOCTH, TIPeIycMaTpUBalore padoTy o0ydaromuxcs ¢ npernoaasatenem) (OKP)

Y4eOHBIX YaCOB Ha CAMOCTOSTEIbHYIO paboTy obyuaromuxcs (CP) 29.8

VY4eOHBIX 4YacoB Ha NOATOTOBKY K 9K3aMeHy/3auery/nuddepeHunpoBaHHOMY

3auety (KoHTpoin)

®dopma(bl) KOHTPOJIS:

3aueT [/ ceMmecTp
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No DopmMa KOHTPOJIS
n/n CaMOCTOSITEJILHOM
3aganus no
®opMa u3y4YeHUSI MAaTEPUAJIOB: . padoThI CTYACHTOB
€caMOCTOSITEJILHOM
JIEKIIMH, IPAKTHYE€CKHUE 3aHATHS, OcHoBHas n paGore (KOJUIOKBHYMBI,
ceMHHAPCKHe 3aHATHS, JIa0opaToOpHbIe JAOIOJTHUTEJIbHASK CTYIeHTOB ¢ KOHTPOJIbHbIE
padoTsl, caMocTOosITeIbHAsA padoTa u JuTeparypa, KAZAHHEM paborsl,
TPYAOEMKOCTh (B qacax) PeKoMeHayemas y KOMINIbIOTEPHbIC
JINTepaTypsbl,
CcTyAeHTaM TeCThbl U
HOMEpOB 3a1a4
(HoMepa U3 cnucKa) T.IL)
Tema u conep:xanue
JK IP/CEM JIP Cp
2 b 6 7 8 9 10
BBenenne B CpaBHHUTEIbHYI) TE€HOMHKY. OcHoBHast
0O0630p METO/JOB W TMOAXOJOB CPaBHUTEIHHOU nuTepaTypa: IToaroroBka k
TEHOMUKH, €€ MECTO B COBPEMEHHOI 1 3 3 1,2 KOJUIOKBUYMY
ouosioruy, nenu GyHKIMOHATBLHONH aHHOTAIUH JomnonaurenpHast OcHoBHast [IpoBenenue
TE€HOMOB. JuTepaTypa: JUTepaTypa: KOJUIOKBUYyMa
1-3 JlonoHUTEIbHAS
2 CoxepxaHue W  OpraHu3alMss T€HOMHOM OcHOBHas ITonroroBka k
uHpopmanmu.  Peammsamus — wmHpOpManuu mureparypa: 1,2 TECTy [IpoBenenue
reaoma. OOparHas TeHeTHKa (OT TeHa — K 1 3 3 HononuurensHast OcHoBHas KOJUIOKBHYMa
npu3Haky). CpaBHUTENBHBIE UCCIIEOBAHUS JuTeparypa: IuTeparypa:
CoJiep)KaHUsl M OpTraHU3alMid TEHOMOB Pa3HBIX 1-3 JononautensHas
OpTaHU3MOB.
3 |DyHKUMOHAJBHAS AHHOTAIUS T[CHOMOB 11O OcHoBHast
TOMOJIOTHH U C UCIOJIb30BaHUEM mureparypa: 1,2 IToaroroBka k
CTPYKTYPHBIX OCOOcHHOCTeH. DYHKINN TeHOB, 3 HononuurensHast TECTy
KIIaCCU(DUKAITHS. I'ennslie OHTOJIOTHH. 2 4 JuTeparypa:
Crpykrypa wuepapxuu: cetb. CpaBHeHHE 1-3 OcHoBHast TectupoBanue
nocnegosarenabHocTed. Oprosioru. Ilapanoru. JUTeparypa:
Kcenomnoru. JlonosiHuTENBEHAS




CpaBHHUTENEHO-TCHOMHBIC TTOJIXOMBI JUIS OcHoBHas IToaroroBka k

(yHKIMOHATBHON aHHOTAIWH. Vcmonp3oBaHme nureparypa: 1,2 TEeCTy 1o Teme 4 TectupoBanue
CPaBHUTEIBHO-TEHOMHBIX  IMOJIXOMOB: KO- 2 4 JononHurensHas OcHoBHas
JIOKaIU3anus, ¢uneTndeckue HNaTTEPHBI, JIuTeparypa: IUTEpaTypa:
TaCOBaHUE JOMEHOB, KO-PETYJIIAIMS. 1-3 JlononHurensHas

IIpoucxoxneHue U SBOJIIOLUS ~ TEHOB, OcHoBHas IToaroroBka k

TEeHOMOB, OpraHU3MOB STHOT€HOMUKA, aureparypa: 1,2 TEeCTy 10 TeMe 5

MeTareHoMuka U ap. CraTyc reHa B T€HOMeE. JlononHurtensHas OcHoBHas TectupoBanue
Iersr w TeHOMBI - JepeBbsa. 3amada mureparypa: 1-3 JIUTEpaTypa:

COTJIACOBAaHUS JI€PEBbEB. ANBTEPHATHBHEIE 2 4 JlononHuTenbHasA

MOAXOABI K MICHTU(PUKAIINHA TOPU30HTAIBHBIX

HNEPEHOCOB. I'enomHEIE MEPECTAaHOBKH.

ITomHOreHOMHBIE NYIIMKAUU

leHomHass MeauiuHa, (apMaKOreHOMHKa, OcHoBHas

cyaeOHasi MeIULMHA, SIUAEMHOJIOTHYECKas aurteparypa: 1,2 IToxroroBka k TectupoBanue
MHUKpPOOHOJIOTHS U Jp. MUHUMAIIBHBII TEHOM, JononuurensHast TEeCTy 1o TeMe 6

HEOOXOMUMBIN Ui Ku3HU. [IporcxoxaeHue 2 4 nmuteparypa: 1-3

Y 3BOJIIOLIUSA 3YKapHOTHYECKOTO TeHOMa.

I'eHHple pymmukamMM ¥ «TacCyHOIIUECS OcHoBHas

9K30Hbl. MynbTurennsle cemeiicrea. STR- mureparypa: 1,2 IToaroroBka k

MapKephl. DUIOreHeTHUECKUE JpeBa. JononHurensHas TECTy 1O TeMe 7 TectupoBanue
Tlonarue o rammotune. Ilpoucxoxnenue u 2 4 nguteparypa: 1-3

MUTpaIus YyeJoBeKa. Pacnpocrtpanenue

UHQEKITHH.

OnuaeMHOIOTHYeCKast MHUKPOOHOJIOTHSL. OcHoBHas IToaroroBka k YcTHbI onpoc.
MuHUMaNbHBIA TE€HOM, HEOOXOIMMBINH ISt mureparypa: 1,2 3aIUTe 3amura
xku3HU.  [lpowcxoxnaeHne W 3BOMIOLUA JononHurensHas n1abopaTopHOH nabopaTopHOit
JYKapHUOTHIECKOTO TeHOMa. I'ennbie mureparypa: 1-3 padoTsI paboTet
OYIUIMKAUUM M «TAacyIOIIHMECSD»  DK30HBI. 2 3.8

MynbTturenssle cemeilictBa. STR- Mapkepsl.

O®wiorenernueckue  apesa.  Ilonatue o

ramotune. [IpoucxoxaeHne W MUTpanus

yenoBeka. Pactipoctpanenne HHPEKITHH.

Bcero yacos: 14 28 29.8

25



MHWHOBPHAYKH POCCHHN
®I'bOY BO «bAIIKUPCKUN T'OCYJAPCTBEHHBIT YHUBEPCUTET»
BUOJIOTMYECKNHN ®AKVYIIBTET

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

muctuiuinHel CpaBHUTEIbHASI TEHOMUKA Ha 5 cemecTp
(HauMEeHOBaHWE JUCITUTIIIMHBI)
O0YHO-3a04HAas

(dhopma oOydeHust
Bua padotsl O0BbeM JUCHHIIINHBI

O6m1ast Tpymoemkocts qucnuiuiuHH (3ET / gacoB) 2172
Y4eOHBIX YaCOB Ha KOHTAKTHYIO Pa0OTy C IPeTogaBaTeleM:

JIEKIIAHA 8

MIPAaKTHYECKUX/ CEMUHAPCKUX

71a00paTOPHBIX 10

JIpyrux (IpynroBas, WHIMBHAYyallbHAsE KOHCYJIbTAlUsl M WHBIC BHUJIBI y4eOHOM
JIeSATeHHOCTH, TIPeIycMaTpUBatoIre padoTy oOydaromuxcs ¢ npernogaBateneM) (OKP) 0.2

Y4eOHBIX YacOB HA CAMOCTOSTEIbHYIO paboTy oOyuaromxcs (CP) 53.8

Y4eOHBIX YacoB Ha MOATOTOBKY K OJK3aMeHy/3adery/nn¢¢depeHInpOoBaHHOMY

3auety (KoHTpOs)

®dopma(bl) KOHTPOJIS:

3a4eT __ 5 ceMecTp




Ne ®opma
n/ KOHTPOJIA
o CaMOCTOSATEIbHO
®opMa H3ydeHusi MATEPUAJIOB: 3ananus no i paboThI
JeKIHH, TPAKTHYEeCKHE 3aHATHS, OcHoBHas U caM?,CTogTeﬂbHO CTYACHTOB
ceMHMHAapcKHe 3aHATHSA, JIa0opaTOpHbIe JAOMOJTHUTEIbHAs CTI;E:H;):: ¢ (KOJLUIOKBUYMBI,
padoThI, caMOCTOSITe/IbHASA PadoTa 1 JmTeparypa, yKazannem KOHTPOIRHEIC
TPYAOEMKOCTh (B 4acax) PeKoMeHayeMasn Pr— paborsl,
CTYCHTaM > KOMIIBIOTEPHBIE
(HOoMepa U3 CHMCKa) HOMEpOB 3anatt TECTHI U
Tema u conep:xxanue T.1)
JK IIP/CEM JIP CP
2 3 4 5 6 7 8 9
BBeznenne B cpaBHUTENBbHYIO TeHOMHKY. O030p OcHoBHas uTeparypa: IoxaroroBka
METOJOB ¥  MOAXOJOB  CPAaBHUTEIBHOU 1,2 KOJIJIOKBHYMY
TeHOMHKH, €€ MECTO B COBPEMEHHOH Onoiornmy, JononHurensHas OcHoBHas IIpoBenenne
LeNu ! ! 6 nureparypa: 1-3 JauTeparypa: KOJUIOKBHYMa
(YHKIIMOHAIBHOW aHHOTALMK T€HOMOB. JlononHuTEIbHAS
2 | Cojgepxanue M OpraHu3aluss  TeHOMHOMU OcHOBHas UTEpaTypa: ITonroroBka
nHpopmanuu. Peanmsanus nHpOpMaIu reHOMA. 1,2 TECTY
OOparHas reHeTHka (OT TeHa — K IIPHU3HAKY). 1 1 6 JononHurensHas OcHoBHas IIpoBenenne
CpaBHUTENBHBIE HCCIEIOBAHUS COAEPKAHUSA U nureparypa: 1-3 auTeparypa: KOJIJIOKBHyMa
OpraHu3aly TeHOMOB Pa3HbIX OPTaHM3MOB. JononHurensHas
3 |dyHKkuMOHaNbHASs ~ AHHOTAIMS TEHOMOB IO OcHOBHas UTEpaTypa: ITonroroBka
TOMOJIOTHH ¥ C UCTIOIb30BaHUEM 1,2 TeCTy
CTPYKTYPHBIX oOCOOeHHOcTel. (DYHKIMH TEHOB, JononuurensHast OcHoBHas TectupoBanue
knaccupukanus. ['ennsie onTogorud. CTpykTypa 1 1 6 nguteparypa: 1-3 JaUTEeparypa:
HepapXuu: CeTb. CpaBHeHue JlononHuTEIbHAS
nocnenosarensHoctelt.  Oprtonoru. [lapanoru.
Kcenonoru.
4 | CpaBHUTEIEHO-TEHOMHEIE MOJIXO/BI Juis OcHoBHas uTeparypa: IoxroroBka
(GyHKIMOHANEHONH aHHOTanuu. Vcmonb3oBaHue 1,2 TEeCTy 1o TeMe 4 TectupoBanue
CpPaBHUTENILHO-TEHOMHBIX MOJXOO0B: KO- 1 1 7 JononHuurensHas OcHoBHas
JIOKATIM3anus, ¢bureTHaecKue MIaTTEPHEI, nureparypa: 1-3 JuTeparypa:
TacOBaHHUE IOMEHOB, KO-PETYJISII. JomonauTenpHAs




HpOI/ICXO)K,Z[eHI/IC H 3BOJIOIUA T'€CHOB, TCHOMOB,

OcHOBHas JIUTEpaTypa:

ITonroroBska x

OpPTaHU3MOB 3THOT€HOMHKA, METar€HOMHKAa H 1,2 TECTy 1O TeMe 5

np. Cratyc reHa B reHoMme. ['€HBI U TEHOMEI - JononuurensHast OcHoBHas TectupoBaHue
JepeBbs. 3ajada  COTJIACOBAaHHSA JCPEBBCB. 7 mureparypa: 1-3 JIUTEpaTypa:

AJNbTEepHATUBHBIE ITOAXO/ABI K HACHTH(OUKAIUU JononxurensHast

TOPU30HTAJIBHBIX MIEPEHOCOB. I'enomubIe

nepecTaHoBKH. [10JIHOT€HOMHBIE TYIUTUKAIUU

l'enomnHass  meauuuHa,  (hapMaKOreHOMHKA, OcHOBHas JUTEpaTypa:

cyneOHas MeAWIMHA, SMHUAESMHOJIOTHICCKAS 1,2 IToaroroBka k TectupoBanue
MHUKpOOHONIOTHS U Ip. MUHUMANbHBIA TEHOM, JononuurensHast TEeCTy 10 TeMe 6

HEOOXOMUMBIN I XKU3HH. lIporcxokaeHne u ! mureparypa: 1-3

SBOJTIOLHUS 9YKAPUOTHIECKOTO TEHOMA.

['eHHBIE TYTUIMKAIMU U «TacYIOIIUECs SK30HBL. OcHOBHas UTeparypa:

MynsTurensnsle cemeiictBa. STR- mapkepsl. 1,2 IToaroroBka k

dunoreHeTuyecKue  JIpeBa. Ilonatue o JononHurenpHas TecTy 1o Teme 7 TectupoBanue
ramuiotune.  IIpoucxokaeHue U Murpauus 8 nureparypa: 1-3

yenoBeka. PacnpocTpanenue HHOEKIU.

ONHUIEeMAOTIOT HIECKast MHUKPOOHOJIOTHS. OcHOBHas JUTEpaTYypa: IToaroroBka x YcTHIH onpoc.
MuHUMaJIBHBIE TE€HOM, HEOOXOMUMBIA IS 1,2 3aIUTe 3amura
xm3HU.  [IpoMcxokaeHHe W DBOMIOLUS JononaurensHast nabopaTopHOU nabopaTopHO#
9YKapHOTHYECKOTO reHoMa. I'ennsle nureparypa: 1-3 paboThI paboTsl
OYIUIMKAlUM WU «TAaCyIOIIMECS»  JK30HBI. 6.8

Myneturennsle cemeiictBa. STR- Mapkepsl.
dunoreHeTuyecKue  JIpeBa. Ilonatue o
rariotune.  IIpoucxoxaenue U MUrpanus
genoBeka. PacripocTpanenne nH(EKIHH.

Bcero uacos:

10

53.8
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Hanpasnenue buonorus

PeliTUHI-IJIaH TUCHUILINHBI
CpaBHHUTe/IbHAsI TEHOMHUKA

Kypc 4, cemectp 7 mipu ouHOU Popme 00ydeHHS,
Kypc 3, ceMecTp 5 Ipu 04HO-3a049HOU (popme oOydeHwUs,

Ilpunoscenue 2.

Buner yaeOHON AeATeIBHOCTH
CTYJICHTOB

bamnn 3a
KOHKpPETHOE
3aJaHue

Yuciro 3agaHnid

Bamnsr

3a CEMECTp MuHuMaTbHBIN

MaxkcuManbHBIA

Moayas 1 MeToabl M NOAX0Abl CPABHUTEILHOI TeHOMUKH

Texkymmii KOHTPOJIb

1. JlabopatopHas padoTta 1 5 1 0 5
2.Koutponbhas padora 1 5 1 0 5
3. Komnoksuym 1 5 1 0 5
Py6e:xublii KOHTPOJIb (TecT 1) 10
Monayas 2 Coaep:xkanue 1 Opranu3anus reHOMHOI MHpopManun
Tekymuii KOHTPOJIb
1. JlabopatopHas paboTa 2 5 1 0 5
2. KonTponbHas pabora 2 5 1 0 5
3. KommokBuywm 2 5 1 0 5
Py0e:xHblii KOHTPOJIb 20
Moayas 3 IIpoucxo:kaenue U 3BOJIONUA T€eHOMOB
Tekymuii KOHTPOJIb
1. JlabopaTtopHas pabota 3 10 1 0 10
2. Komnmoksuym 3 10 1 0 10
Py6e:xublii KOHTPOJIb (TeCT 3) 20
HoompureabHbIe 6AJLIBI
1. AkTuBHas paboTa npu - - - 5
NPOBEJICHUH JTaOOPaTOPHBIX paboT
3. BeInonHeHHE HHAUBUYAITBHOTO - - - 5
3aJaHus
HocemaemocTs (0a/U1bI BBIYUTAKTCS U3 001eil CyMMbI HA0paHHBIX 0AJJIOB)
1.I1ocelenme JEKIIMOHHBIX 3aHATHAI - - 6 0
2. llocemenne MpakKTHYECKUX - - -10 0
3aHATUN
IIpomexyTouHas aTrecTanus
3auer - 1 0 100
Bcero 110
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