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HaumeHoBaHMe TUCUMIIIMHBI Wuoctpanubiii 361K (AHTTIMICKUH SI3BIK)
O0bém qucuumannel, 3E/ak.u. 10/360

COJAEPKAHUE JTUCHOUIIJIMHBI

Pa3pennl Tembl

1 xypc

Paznen 1. ®ouetuka Tema 1.1. ®oHeTHYECKUI U APTUKYIIALIMOHHBII
CTPOH A3BIKA.

Tema 1.2. 3Byku Bo ¢pa3e U B IOTOKE peun
(penykuus, aCCHMUIISALIMS U aIarTalus
3BYKOB).

Tema 1.3. Ynapenue cnoBecHoe u Gppa3oBoe.

Tema 1.4. CunbHbie u ciadbie (HOpPMBI CIIOB.

Tema 1.5. Putm. CBs3b yaapeHus u putMma.

Tema 1.6. MHTOHAIIMOHHBIE MOIEIN
pa3IMYHbIX KOMMYHUKATUBHBIX THUIIOB
MPEJI0KEHU N

Pasnen 2. Jlekcuka Tema 2.1. 1000 c10B ¥ CIIOBOCOUETAHMM 11
PELENTUBHON PEUYCBOM JIEATCILHOCTH.

Tema 2.2. 550 cJ10B ¥ CIIOBOCOYETAHUM IS
MPOAYIIMPOBAHUS PEUH

Pasnen 3. I'pammaruka: Yactu peun u ux Tema 3.1. msa cymectButensHoe: Mmena
COYETAEMOCTh CYILIECTBUTEJIbHBIE HAPULIATEIIBHBIE U
cobctBeHHble. KaTeropus umcna B UMeHax
CyILLIECTBUTENBHBIX. Mcuncisemsle n
HEHCYUCIISIEMBIE UIMEHA CYLIECTBUTEIILHBIE.
O06o3HaueHne TPUHAIICKHOCTH

Tema 3.2. Mecroumenue: Kateropuu nuua,
poJia, UnciIa B MECTOMMEHMSIX. MecTOMMEHUS
JMYHBIE, IPUTSDKATEIbHbIE, BO3BPATHBIE.
MecTtonMeHnust BOpOCUTEIbHBIE U
OTHOCHUTEJIbHbIE. YKa3aTeJIbHble MECTOUMEHHUSI.
Heonpenenennsle u oTpULIaTENbHBIE
MECTOMMEHUS U UX NTPOU3BOJIHBIE

Tema 3.3. Ums npunararensHoe. Hapeuune:
Crernenu cpaBHEHUS UMEH NpUilaraTelbHbIX U
Hapeuuil. CHHTETUYECKUE U aHAJTUTHYECKNE
($hOopMBI CPaBHUTETHLHOM M MPEBOCXOTHON
CTEIEHEN CPaBHEHHUS.

CouyeTaeMOCTh € COI03aMU B CPABHUTEIBHBIX
KOHCTPYKLUSAX (as ... as; not o/as ... as; ...
than)
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Tema 3.4. YUucaurenpnoe: KonnuecTBeHHEBIE U
MOPSIIKOBBIC YUCIIUTEIbHBIC. COUeTaeMOCTh U
yrnoTpeOaeHe KOTYeCTBEHHBIX YHCITUTEIBHBIX
C CYIICCTBUTEIIbHBIMH; ITOPSIKOBBIC
YUCIINTEIbHBIE B HA3BAHUH AT

Tema 3.5. Aptukib: OnpeneneHHbld U
HEONpPEeIeTCHHBIN apTUKIIb. 3HAYUMOE
OTCYTCTBHE apTHKJIS

Tema 3.6. I'naroin: ['pammaTuueckue
KaTeropuu JIMYHBIX Gopm riarona. Kareropus
HakIoHeHus. [loBenuTenbHOe HaKJIOHEHHE.
W3bsBuTenpHOE HakiIoHeHUe. Kareropus
BpPEMEHU: HACTOAIIee, polIe/aiee u Oyaymiee.
Kareropus Buia: o0Imui 1 Mpoa0KEHHBIH
Buzpl. Kareropus «iepdext/ne nephexr
Tewma 3.7. BunoBpemennsie ¢popmbl: Present
Simple/Continuous, Present Perfect/ Perfect
Continuous. YTBepauTenbHas, OTpUIATEIbHAS
u BorpocutesbHas Gopmbl. CriocoObl
obOpazoBaHus (HOPM MPABWIBHBIX U
HETPaBUIBHBIX TJ1arojoB

Tema 3.8. BunoBpemennsie ¢hopmbl: Past
Simple/Continuous, Past Perfect/ Perfect
Continuous. YTBepaurtenpHasi, OTpULIATEIbHAS
Y BONIPOCHUTEbHAS (POPMBI

Tema 3.9. BunoBpemennsie Gpopmsl: Future
Simple/Continuous, Future Perfect/ Perfect
Continuous, Future-in-the- Past.
yTBepI[I/ITeJ'ILHaH, OTpuLAaTCJIIbHAA U
BOIPOCUTENbHAs (POPMBI

Tema 3.10. ®opmbI BbIpakeHuUs: OyIymero
nevictus: Present Simple, Present Continuous,
will Future, be going to

Tema 3.11. Coro3bl 1 pensoru:
CounHHTETbHBIE U TOJYUHUTEIBHBIE COIO3BI U
coro3Hble cnoBa. [Ipennoru BpeMeHu, mecra u
HaIpaBJICHUS

Paszpnen 4. I'pammatuka: [Ipennoxenne Tema 4.1. Buapl npeajioxkeHni:
IToBecTBOBaTEIBHOE
(YTBEpAUTEIbHOE/OTPULIATENILHOE ),
BOIIPOCUTENIBHOE, BOCKIMIATENbHOE. Bonpocsl
06HII/Ie, CIICHUAJIBHBIC, aJIbTCPHATUBHBIC,
pa3feNnTeNnbHbIE
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Tema 4.2. Tunsl npegnoxenuii: [Ipocroe
HEpPacHpOCTPAHEHHOE U PaclpOCTPaHEHHOE.
CrnoxHoe NpennoKeHue: CI0KHOCOUNHEHHOE
U CIIO’KHOIIO{YMHEHHOE.

Tema 4.3. Buapl IpuIaToOuHbIX MPEII0KEHHIH:
JIOTIOJIHUTEIBHOE; OIPECIUTEIbHOE;
00CTOSITENILCTBEHHBIE ITPUIATOYHBIE YCIIOBUS,
BpEeMEHH, MecTa, Npu4KHbl. Coro3HOE U
0€eccol3HOe OAYUHEHNE

Paznen 5. I'pammatuka: Tekct

Tema 5.1. Tunsl TekcTa: MUKPOTEKCT
(cBepx(pa3oBoe eTMHCTBO), MAKPOTEKCT;
TUAIOTMYECKOe/MOHOIOTHUECKOE €TUHCTBO,
MUCHMEHHBIN/YCTHBIA TEKCT

Tema 5.2. TekcToobpazyromime GyHKINH
MIOPSIIKA CJIOB: PACIIONIOKCHHE MTPEITIOKESHUT
KaK aKTyaJi3aTop MOCTYIATEIbHOTO TBUKCHUS
WH(OPMATUBHOTO COJCPKAHUS TEKCTA; COIO3HI,
COO3HBIC CJI0BA U COCUHUTEIIbHBIC (Ppa3bl Kak
MOKA3aTeJIH JIOTHYCCKHUX CBS3CH B MUKPOTEKCTE

Paznen 6. I'pammatuka: 'oBopenue

Tema 6.1. KoOMMyHUKAaTUBHBIE aKThI
MH(OPMATUBHOTO XapaKkTepa ¢
MOHOJIOTUYECKOH U JMaJOrMYeCKON peublo:
yMeHHeE IepeaTh HHPOPMAIHIO0 COOECeTHUKY
U aJIeKBaTHO MOHATH COOOIEHNEe coOeceTHUKa
B IIpeJienax MPOCThIX KOMMYHUKATHBHBIX
aKTOB (Ha MUKpPOYpPOBHE), B TOM YHCIIE
(YHKIIMOHAJIbHBIX KOMMYHUKATUBHBIX aKTOB C
MCIIOJIb30BAaHUEM PEIIIMK-KIIUIIIE PEYEBOTO
ATHKETA

Paznen 7. I'pammaruka: Urenue

Tema 7.1. IloHnMaHue MUCHMEHHOTO
COOOIIIEHUS, UCTIOJIB3YSI PA3JIMUHBIE BUIBI
YTEHHUSI B 3aBUCUMOCTH OT KOHKPETHOMN
KOMMYHUKATUBHOM 3a/1aun

Pa3znen 8. AynupoBanue

Tema 8.1. Bocipustre u 0OCMbICIIEHUE YCTHOTO
CcOo00IIIeHHE MOHOJIOTHYECKOT0 U
JTUATIOTHYECKOTO XapaKTepa B COOTBETCTBUH C
aeirsiMu KOHerTHOFO KOMMYHI/IKaTI/IBHOFO
3aaHNA;

Tema 8.2. ITlounManue 00IIEr0 CMBICIA
YCTHOTO COOOIIEHHS (HOPMAJIbHBIN TeMIT
3By4alledl peuu, BpeMs 3By4aHus — 110 3
MHUHYT, TOJTHOTA IOHUMAaHUs — He Huxe 25 %);

Tema 8.3. JleranbHOE TOHUMAHUE YCTHOTO
COOOIIIEHHUS: KaK OCHOBHOTO COJIEP KAHUS
3ByYalllero TEKCTa, TaK U €ro Aerajueil (Temn
3Bydariei peunt — 140-160 cioB B MUHYTY,
BpeMs 3BydaHus — He Oojiee 2 MUHYT, MOJIHOTA
nonnManus 90 % uadopmaiu, ageKkBaTHOM
3aJIaHHIO );
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Tema 8.4. BorujieHeHHE U IOHUMAaHUE
uH(pOpMalU, OTPaHUYCHHON
KOMMYHUKATHUBHBIM 33JlaHuEM (TeMIT
3By4aieil peun — He Hke 160 -180 cioB B
MUHYTY, BpeMs 3By4aHusi — He Ooyiee 2 MUHYT,
nosnHoTa nonuManus 90% undopmanuu,
aJIeKBaTHOM 3aJJaHUIO);

Paznen 9. IlpeameTHO-IEKCUUECKHUE TEMBI

nauunarowue epynnoi. Headway Pre-
Intermediate:
Tema 9.1. Uudopmarus o cebe U ceMbe

Tema 9.2. Ilcuxollorudaeckue COCTOSHUS,
B3aMMOOTHOIICHUS JTFOACH

Tema 9.3. HoBoCcTH B cpeicTBax MacCOBOM
nH(popMaIuu: Ype3BbIYaTHBIC CUTYAIUH,
HEOOBIUHBIE MOCTYIKH

Tema 9.4. IIpoayKTHI, 310pOBBIN 00pa3 KUIHU

Tema 9.5. Hanexxapl, aMOMIIMK U IIJIaHBI HA
Oynyiee

Tema 9.6. McTopust moBTOpsieTCs, UCTOPHS B
JIUax

npoooicarowue pynnel: Headway
Intermediate
Tema 9.1. Cembst 1 oM

Tema 9.2. M3ydyeHne HHOCTpaHHBIX SI3BIKOB

Tewma 9.3. Pabora u npodeccun

Tema 9.4. HckyccTBO u tuteparypa

Tema 9.5. Bociutanue u co0utoieHne TpaBuil

Tema 9.6. CoxpaHeHHE IIIaHETHI U
UBUIM3AIII

2 Kypc

Pazgen 1. Jlekcuka

Tema 1.1. U3ydyeHne TepMUHOB U JIEKCUUECKUX
€IMHHULL 110 TEMATHKE, CBSI3aHHOM CO
cnenuanbHocTbio «buonorus (IIpoduns
«buomenuiHay)»

Tema 1.2. Mcnoab3oBanue He Menee 900
TEPMHHOJIOTHYECKHUX EIUHUIL U
TepMI/IHO3HeMeHTOB MCOUIIUHCKOI'O 1
OMOJIOTHYECKOro Xapakrepa

Pazgen 2. CnoBooOpazoBanue

Tema 2.1. Knuandeckast TEpMUHOJIOTHS U
Ha3BaHUs 00JIe3HEH.

Tema 2.2. Mopdonoruueckuii crnocod
00pa30oBaHMs TEPMUHOB AHTJIOS3BIYHON
MEIUIIMHCKON U OMOJIOTUYECKON
TEPMHHOCUCTEMBI

Pazgen 3. I'pammatuka: Tekcr

Tema 3.1. 'pammaTHueckne KOHCTPYKIUH,
XapaKTepHBbIE I [IepeBO/Ia ayTEHTUUHOM
npodeCCHOHATBLHOM JINTepaTyphbl Ha PYCCKHMA
A3BIK

Paznen 4. I'pammatuka: 'oBopenue

Tema 4.1. 'pammaTHuecKkne HaBBIKHY,
o0ecrneynBaroIue KOMMYHUKALIUIO
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npodecCHOHaTBLHOTO XapakTepa 6e3
VICK2)KEHHSI CMBICJIA [TPU OOIICHUU

Paznen 5. I'pammaruka: Urenue

Tema 5.1. M3Bneuenue nnpopmaiuu u3
3apyOeKHBIX HCTOYHUKOB, HCIIOIB3YS
OCHOBHBIC BH/JIbI YTEHUS; YMEHUE TIepEIaBaTh
COZIepKaHHe MPOYUTAHHOTO UHOS3BIYHOTO
TEKCTa

Pazgen 6. OCHOBBI YCTHOM U MUCHbMEHHOM
KOMMYHHUKAIHH

Tema 6.1. YMenue ObICTPO U TPaMOTHO
MEePEBOAUTH CHECIIUATU3NPOBAHHBIE TEKCTHI C
AHIIMICKOTO S13bIKa HA PYCCKUI U C PYCCKOIO
Ha aHTJIMHACKHIL,

Tema 6.2. cnionp30BaHne OCHOBHBIX
cTpareruii paboThl C ayTEeHTUYHBIMU TEKCTaMU
1poheccuoHaNbHO-OPUEHTUPOBAHHOTO,
npodecCHOHaTbHO-TEXHHYECKOT0, HAYIHOT'O
Xapakrepa

Pazgen 7. Ctunncruka

Tema 7.1. CTpyKTypa U OCHOBBI IOCTPOEHUS
OCHOBHBIX aHPOB MMCHbMEHHBIX U YCTHBIX
TEKCTOB HAYYHO-TTPO(eCCHOHALHOM TeMaTUKU

Pazgen 8. IlpenMeTHO-JIEKCUYECKHE TEMBI

Tewma 8.1. O011ast TEPMUHOIOTHS

Tema 8.2. AnaTomus

Tema 8.3. 'ucromorus

Tema 8.4. ®usuosnorus

Tema 8.5. Kiterounast Onosiorus

Tema 8.6. Muxosorus

Tema 8.7. Anbrojorus

Tema 8.8. OMOpuosorus

Tema 8.9. buorexHosorus

Tema 8.10. Mukpobuonorus

Tema 8.11. 'eneTuxa

Tema 8.12. Teopus sBosIFOLIMH

Tema 8.13. [1aTomorus KieTku

Tema 8.14. I'eneTnueckast HHKEHEPHUS

Tema 8.15. Tunel ucciie10BaHui

HaunmenoBanue AU CHUIIIMHBI

Wnoctpannsiii s3b1k (Hemenkuit sS3b1K)

O0bém qucuumannel, 3E/ax. 4.

10/360

COJAEPKAHUE JUCHOUIIJIMHBI

Paspnennt Tembl
Pazgen 1 Tema 1.1. Andasur
doHeTHKA Tema 1.2. IIpaBuna ureHust
Tema 1.3. Ynapenue
Pa3nen 2 Tema 2.1. I'nmaron
I'pammaruka Tema 2.2. Umsa CyiecTBuTenbHOE

Tema 2.3. IIpocToe npeasioxkeHne

Tema 2.4. MecToumMenune
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Tema 2.5. IIpensiorn

Tema 2.6. UM YUCIUTETBHOE

Tema 2.7. Ims npunarareiabHoe

Tema 2.8. CnoxkHOe TIpe1JIoKEHUE

Paznen 3
Jlekcuka

Tema 3.1. IIpeacraBnenue

Tema 3.2. Mo ceMbs

Tema 3.3. Mos kBapTupa

Tema 3.4. Ena

Tema 3.5. Moii pabo4nii/BEIXOTHON J€HB

Tema 3.6. Xo006u

Tema 3.7. CiopT B KM3HHU JIIOAEH

Tema 3.8. Mos npodeccus

Tema 3.9. HckyccTBO

Tema 3.10. Tpancnopt

Tema 3.11. 3n0poBne

Pa3zngen 4
[TpodeccrnonanbHas KOMMyHHKAITHS

Tema 4.1. buomorus

Tema 4.2. Auatomus

Tema 4.3. 'ucromorus

Tema 4.4. ®usuonorus

Tema 4.5. 3o00morus

Tema 4.6. OMOpuonorus

Tema 4.7. 'eneTnka

Tema 4.8. Mukpo6uosnorus

Tema 4.9. buoxumus

Tema 4.10. BuorexHonorus

Tema 4.11. ITaTomorus KieTku

Tema 4.12. Teopust 3BOIIOIIUN

Tema 4.13. Bupycomnorus

Tema 4.14. I'eneTnueckast HHKEHEPUS

Tema 4.15. Tunsl ucciaenoBaHUH

HaumenoBanue AMCHUILINHEI

Pycckuil sI3pIK KaKk MHOCTPaHHBIN

O0BLEM TUCHHITNHEI

10 3E (360 wac.)

COJAEPKAHUE JTUCIUIIJIMHBI

Pasznenant

Tempbl

Paznen 1. O0yuenue yueOHO-HAYYHOMY OOILCHHIO

Tema 1.1. Pemenuuss u mHpOIyKUUS TEKCTOB O
Omonormuecknx  oObeKTax-mpenMerax  (Oprad,
CUCTEMa OpPTaHOB U T.J.)

Tema 1.2. Peuenmuss ¥ NpOIyKIUS TEKCTOB O
OMOJIOTHUECKUX 00BEKTAX-MHUKPOOPTaHU3MAaX
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Tema 1.3. Pernenmuss u OpOAYKIHS TEKCTOB O
OMOJIOTHUYECKHX TIPOITeccax

Tema 1.4. Penenumsi ¥ mpoaykuusi TEKCTOB 00
HIealbHBIX 00BeKTax (3aKOHBI M 3aKOHOMEPHOCTH,
TEOPHHU, KOHIETLUH U T.1.)

Paznmen 2. OGyuenne yaeOHO-IpOeCCHOHATEHOMY
o0mieHnto (KOMMYHUKaTUBHO-pEUYEBas IIOATOTOBKA
K MIPaKTUKE)

Tema 2.1. VYcrtHOoe y4eOHO-IPOdECCHOHATIBHOE
oOreHne

Tema 2.2. [TuceMenHOE y4eOHO-TIPOECCHOHATBHOE
oO1ieHue U yueOHas JOKyMEHTAITUS

Tema 2.3. MH)OKOMMYHUKAIIMOHHBIE PECYPCHl U
CTpaTeruu y4eOHO-TTpOdecCHOHATBHON
KOMMYHHKAITUH

Paznen 3. O0yuenue HayqHO-IPODECCHOHATHHOMY
OOIIEHHIO

Tema 3.1. Ctpareruu yCTHOTO TUAJOTHYECKOTO H
MOJWIOTHYECKOTO  HayYHO-TIPO(ECCHOHATBHOTO
0o01LIeHNs

Tewma 3.2. [lucekmeHHOE HaydIHO-TIPO(ECCHOHATBHOE
o01eHne

Tema 3.3. ITHHOKOMMYHUKAIIMOHHBIE PECYPCHI U
CTpaTerru Hay4IHO-IPOPECCUOHATLHON
KOMMYHHKAIIUH

HaunmeHoBaHNe TUCHUANINHBI

Pycckuii 3bIK U KyJIbTypa peuu

O0bém qucuumannel, 3E/ak.u.

2172

COJAEPKAHUE JUCHUTIJIMHBI

Pasznenanl

Tembl

1. KynpTypa yueOHO-Hay4yHOTrO U y4eOHO-
MpoeCCHOHAIBHOTO OOIIECHHS

1.1. O0mias xapakTepucTUKa u
crienuduueckue 4epThl HAYYHOTO OOIICHUSI.
1.2. HayuHBIii TEKCT U €ro XapaKTePUCTHKH.
1.3. YuyeOHo-Hay4HAsI peUb KaK
Pa3HOBUIHOCTh HAYYHOU PEUH.

1.4. XKanpb! nrcbMeHHOHN yueOHO-Hay4YHOI
peun.
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2. Kynbprypa npodeccruoHaibHO-eT0BOr0 2.1. IIpodeccronanbHO-/1€10BOE OOIICHNUE:!
oO0IeHus CYIIHOCTb, IPU3HAKN, MHHOBALIMOHHBIC

TEXHOJIOIMH, cpeacTBa. KOMMYyHUKATUBHBIN
MOPTPET U KOMMYHUKATUBHAsI aKMEOrpaMMa
CHELHAINCTA.

2.2. YcTHOe npodeCcCuOHAIBHO-EII0BOE
oOrmieHue: oouiee MOHIATHE, OCHOBHBIE
KOMMYHHUKATHUBHBIE (DOPMBI U UX MPU3HAKH.
2.3. IluceMenHast npodeccroHallbHas peydb
Bpaua.

2.4. 'HHOBAITMOHHEIE
MH(OKOMMYHUKAIIMOHHBIE TEXHOJIOTHH
npo¢eCCHOHATHLHO-KOMMYHHUKATUBHOTO
B3aMMOJICHCTBHS.

2.5. TonepaHTHOE MEKKYIBTYPHOE
npodeccuoHanbHO-1EI0BOE OOIIECHUE:!
OCHOBHBIE PUHIIUIIBI U CTPATETHU

HaumenoBanue qucuumiauibl | Mctopus Poccun
O0bém qucuuniaunbl, 3E/ax.a. | 4/144
COAEP KXAHUE JNCIHUIIJINHBbI

Pa3neJibl Tembl

Pasznen 1. Teopus u Tema 1.1. Uctopus kak Hayka

METOJIOJOTHUSI UCTOPUYECKOU

HayKH.

Paznen 2. Pycy B mepuop Tewma 2.1. JIpeBnsist Pychb

CPEIHEBEKOBBSI. Tema 2.2. ®eopanbHas pa3apoOeHHOCTh U 6opbOa 3a
HE3aBUCUMOCTh
Tema 2.3. OOpa3oBaHue pycCKOT0 €IMHOT0 TOCY1apCcTBa

Pasnen 3. Poccus Ha mopore Tema 3.1. Poccusa B XVI B. MBan ['po3Hblit

HOBOT'O BPEMEHHU U B HOBOE Tema 3.2. CmyTa 1 Bpems nepBbix PoMaHOBBIX

BpeMs. Tema 3.3. Iletp I u ero snoxa

Tema 3.4. Dnoxa JBOPIOBBIX IEPEBOPOTOB

Tema 3.5. Poccuiickast umnepus Bo BTopoii nojgosune X VIII
BEKa

Tema 3.6. Poccus B nepsoii yerBeptu XIX B. [TaBen 1.
Aunexcangp I. OTeuecTBeHHas BOiTHA.

Tema 3.7. Boccranue nexabpuctoB. Dmoxa npaBieHUs
Huxomas 1.

Tema 3.8. Anekcannp 11 u anoxa pegopm

Tema 3.9. Poccuiickast UMIiepus B 3110XY NPaBICHUS
Anekcannpa III

Tema 3.10. OcoOeHHOCTH pa3BUTHS KanuTanu3Ma B Poccun
(mocneusis yeTBepTh XIX B.)

Pa3nen 4. Poccust u CCCP B Tema 4.1. Poccuiickas nmnepus B Hayase XX B. Hukonaii 11
HOBEMIIEE BpEMS. Tewma 4.2. Peomoniuu B Poccun
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Tema 4.3. Buyrpennss nonutuka Coserckoit Poccun u CCCP
B [IPEIBOCHHBII MEPHO/T

Tewma 4.4. CCCP B roast Benukoit OTeduecTBeHHOM BOMHBI
(1941-1945 rr.)

Tema 4.5. ITocneBoennsle roasl. Hauano npasnenus
Xpyuiesa.

Tema 4.6. Otrenens kak ocooblit sTan pazsutus CCCP.
Tema 4.7. CCCP B snoxy JI.U. bpexxnera

Tema 4.8. CCCP B 19851991 rr. Ilepectpoiixka.

Tema 4.9. Pacttag CCCP u cozmauune CHI

Tema 4.10. Poccuiickas @enepanus B 1990-e rr.

Tewma 4.11. Poccuiickas @enepanust B XX B. B.B. [Iytun.
Tema 4.12. Pons PY]JIH xak «msirkoii cuinsl»y B MO

HaunmenoBanue

BesomacHOCTE KU3HEAESITEILHOCTH
JUCIHHUILINHDI

Oobem qucuniauabl | 3 3E (108 yacos)

Kpartkoe coaep:kanue TUCIHNIMHBI

HasBanme  pasgenoB| Kparkoe conepxxanue pas3aesioB (TeM) IMCHHUILINHBI
(TeM) TUCUMILJINHBI

Pazpgen 1. Tema 1.1. Cucrema «HenoBek — cpena 0OOMTaHUS»
Teoperuueckue ocHoBbl | Tema 1.2. Pucku

Tewma 1.3. UpesBblyaiiHbie CUTYaAIlMU IPUPOTHOTO XapaKTepa
Tema 1.4. UpesBbluaiiHble CUTYallu TEXHOT€HHOTO XapaKTepa
Tema 1.5. YrnpaBnenue 6€30MaCHOCTBIO KUZHEACSITETFHOCTU
Tema 1.6. MOHUTOPUHT KaKk OCHOBA yIIpaBJICHUS
0€30MaCHOCTHIO )KU3HEIEATEIbHOCTH YeJIOBEeKa

Pasznen 2. OnacHoct, | Tema 2.1. IIpaBuia nosenenus npu YC npupogHOro xapakrepa
BO3HMKAIOILHC B Tema 2.2. IlpaBuna nosenenust npu YC TeXHOTEHHOTO XapakTepa
TIOBCEHEBHOH JKU3HU Tema 2.3. YC conuanbHOro Xapakrepa

Tewma 2.4. Teppopusm — yrpo3a o01ecTBy

Tema 2.5. BpenHble 3aBUCMMOCTH U MX COLIMATIbHBIE TIOCIIEACTBUS

HaumenoBanue qucuumanabl | Ounocodust
O0bém qucuumnnel, 3E/ak.a.  |3/108
COAEPKXAHUE NINCIHUTIJINHBbI

Paznennbl Tembl
Paszen 1. Xapakrepucruka Tema 1.1. Yro takoe dunocodusn? dunocodcekoe u
dumocodckoro 3HaHUS 0OBIZICHHOE MUPOBO33PEHHE.
Tewma 1.2. Mudonorudyeckoe u peIurno3H0€ MUPOBO33PEHHE.
Pazzen 2. I'paHuIb 3HAHUS H Tewma 2.1. 3nanne u maeane. Gunocodust Cokpara U yueHue
0COOCHHOCTH TTO3HAHUS coucros
NeHCTBUTEILHOCTH Tewma 2.2. O0beKTUBHOE U CyOBEKTUBHOE 3HAHUE

Tema 3.1. ®enomen co3Hanus. [ToHATHE «MCKYCCTBEHHOTO
MHTEIUICKTaY
Tema 3.2. becco3narenbHoe u mpo0ieMa cCaMOIO3HaAHUS

Paznen 3. Co3nanue u
Oecco3natenpHoe. Dunocodekas
AHTPOIIOJIOTUA
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Tewma 4.1. IIpobrnema nepBonavana. [TonsiTue Marepuu u
Paznen 4. Ilpo6aemsl ObITHS U pasBuTHS

OCHOBBI MEIIOBEIECKOTO Tema 4.2. TIpoGiema cBOGO/IbI BOJIM B KOHTEKCTE (haTaan3ma
CYmCCTBOBAHNA U MHJIETEPMUHU3MA

Paznen 5. ®unocodus mopanmu u | Tema 5.1. Mneansl 4yenoBedecKoOi )KU3HU: KHHUKH,
ujiealbl YeJI0BEYECKOM KUZHU SMUKYPEHIIbl U CTOMKHU

Tewma 5.2. Ilonatue Mopanu u mpodiieMa Aron3Ma
Tema 5.3. KaHTHaHCTBO U YTUIIUTAPU3M O MOPATbHBIX
JJIEMMax

Tewma 6.1. IlnatoH u uaes uaeaIbHOTO rOCy1apCTBA.
CoBpeMeHHbIE MOJTUTHYECKUE UCaITb

Tema 6.2. K. Mapkc u uzaest 6eckiaaccoBoro o0IiecTsa.
[TonsiTHE OTUYXKIEHUS

Tema 6.3. Mnes HaripaBlI€HHOCTH UCTOPUYECKOTO PA3BUTHSL.
[ToHsiTHE COIMAILHOTO Mporpecca

Paznen 6. ConnanpHas
bunocodus: nacanb
CIpaBeITMBOTO 00IIEeCTBA

HaumMeHnoBaHnme JMCHUILTHHBI JlaTMHCKHI S3BIK
O0bém qucuumannel, 3E/ax.u. 2[72

COJIEPKAHUE JUCHUITJINHBI
Paznennl Tembl

Tema 1.1. JIaTuHCKOH S3bIK B HAYYHOU
HoMmeHknarype. [IpaBuna uteHus. AngaBur.
['acHble, coracHsie, yiapeHue.

Tema 1.2. O01iue cBeAeHUS O CKIOHEHUHU.
['pamMmmaTrueckue KaTeropuu pojia, majaexa u
yycina. CyniecTBUTEIbHbIE 1 CKIIOHEHUSI.
HecornacoBanHoe onpeneneHue

Tema 1.3. CymecTButenbHbIC 2 CKIIOHEHUS

Tema 1.4. [lpunaratensasle 1 rpynmsl.
CornacoBaHHOE OnpeieICHHE.
Tema 1.5. IlpunararensHsie 2 rpynmsl.

Pazgen 1
AHATOMO-THCTOJOTHYECKAA U 001as
Ouooruyeckasi TEPMHUHOIOTHS

Tema 1.6. Crenenu cpaBHEHUs
npusaraTeabHbIX. OCOOEHHOCTH MX
ynotpeOaeHus: B OMOIOTHUECKON
TEPMHHOJIOTHH.

Tewma 1.7. CymecTBuTenBHBIE 3 COTTTACHOTO
ckJoHeHus. HazBaHus Mplmng

Tema 1.8. CymrectBuTeIbHBIC 3 CMEIIAHHOTO U
3 riacHOro ckioHeHus. Pu3znyecKue,
XUMHUYECKHE U (PU3HOTIOTHYECKHE MTPOLIECCHI
Tema 1.9. CymectBurensHbie 4 1 5 CKIIOHEHUS
Paznen 2 Tema 2.1. JlaTuHCKasg XuMHU4eCKast
XUMHYECKAsT TEPMUHOJIOTHS HOMEHKJIATypa: XMMHUYECKHUE HIEMEHTHI,
OKCHJIbI, KHCIIOTBI
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Tema 2.2. JlaTuHCKasA XUMHUYECKA
HOMEHKJIaTypa: COJIH, YTJIEBOIOPO/IbI,
paauKabl, CIIUPTHI

Paznen 3
buonornueckas HOMEHKIATypa

Tema 3.1. TakcOHOMUYECKHE KATETOPUU
OuosIorn4ecKoi kaccupukanuu.
YHUHOMUHAJIbHBIE U OUHOMHHAJILHBIE
Ha3BaHus. [ pedeckue u JaTUHCKHUE TyOIeThl B
tepMmuHoioruu. CioBooOpa3oBaHue:
OCHOBOCJIO)KECHHE

Tema 3.2. Jlatunckas 60oTaHndeckas
HoMmeHknarypa. CiroBooOpa3oBaHue:
JATUHCKHE U rpedeckue cyphukco

Tema 3.3. Homenkiatypa rpu6oB u
Bojiopociied. [lopsaaKkoBbIE YUCTUTEIbHBIE.
CnoBoobOpa3zoBaHue: JTATUHCKHUE U TPEUYECKHE
MPUCTABKU. UNCITUTEIBHBIC-IPUCTABKU
Tewma 3.4. JlaTuHCKas 300J10rH4eCKas
HOMEHKJIaTypa: MO3BOHOYHBIE,
0ecrno3BoHOUHEKIE. [IpaBrita abOpeBuauy B
OMOJIOTUYECKON HOMEHKJIIATYype.

Tema 3.5. CtpoeHue KIETKU, TKAHEH:
OCHOBHBIC TSPMUHBI

Tema 3.6. O600111€HNE TOTYYEHHBIX 3HAHUM.
JlonomHUTEBHBIE YITPAOKHEHUSI.

Tema 3.7. IlonrotoBka k 3a4ery

HaunmeHnoBanue JMCUUILINHBI

Briciias maTemaTuka

O0bém qucuuniannel, 3E/ak.u.

3/108

COAEPKAHUE JNCHUITJIMHBI

Pasznenant

Tembl

Paznen 1. IloBTOopenue 6a30BbIX
CBEJICHUI U3 IIKOJBHOIO Kypca
anreOpsl.

Tema 1.1. Kakue OwiBatorT umcna? — YwcnoBas och, MOIYINb
yuciaa — [IpeoOpazoBanust 4ncioBbeIX ApoOeit — Yucnossle,
OykBeHHbIE, anreOpanueckue BblpaxeHus — [IpeoOpa3oBanus
anreOpanyecKrX BhIpasKeHU

Tema 1.2. IIpouenTsl, MaccoBas KoHIEHTpanus — [Ipormopums —
Jlorapugm.

Paznen 2. Jluneiinas anreopa.

Tema 2.1. JlekapToBa cucrema KoopauHar. Pemenne cucreMsl
IByX JuHEWHbIX ypaBHeHud (CJIY) aHamuTMueckuMm H
rpaduuecKkuM MeTojaMu

Tema 2.2. Bekropel n marpuusl. Pemenne CJIY metonom
I'aycca-XXopnana

Tema 2.3. JluneiiHas 3aBUCHUMOCTb ypaBHeHUH. OOmee u
yacTHoe pemienue CJIY

Tema 2.4. YMHOKEHNE BEKTOPOB M MATPHIL

Tema 2.5. OHpeIICJ'II/ITCJ'IB U COOCTBEHHBIC 3HAUCHUS MaTpulbl

Paznen 3. luddepenmmansHoe
WCYHCIICHUE.

Tema 3.1. dyHK1IMY U UX rpadUKu

Tema 3.2. OcHoBBI UG (hepeHIInaIbHOTO UCUUCIICHUS. AHATN3
rpaMKOB C TOMOIIBIO MPOU3BOAHBIX
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Tema  3.2. OCHOBBI ~ MHTETPAJIBHOTO  HCYMCICHUS.
Huddepennmanbupie ypaBHenus (YY) c¢ pasmensrommmucs
MIEPEMEHHBIMU

BBezenue B KJI€TOYHYIO
OHOJIOTHUIO

HaumenoBanue

Knerounas Guonorus
T CITUILINHbBI
O0BEéM TUCHHUIIIHHBI, 3/108
3E/aK.u.

COJEPKAHUE JUCIHUITJINHBbI

Pasznenanl Tembl
Paznen 1 Tema 1.1. Ilpenmer u 3a1aun KJI1€TOUHOM OHMOJIOTUN

Tema 1.2. CoBpeMeHHBIE METOABI UCCIEA0BAHNS CTPYKTYPHI U
(GyHKINUH KOMITOHEHTOB KJIETKH

KiteTouHbINi UK 1
JeJIeHNe KIETKHA

Paznen 2 Tema 2.1. Opranu3anus KJIeTOK B TKaHU. Pa3znnynbie peHoTUrrs:
DEeHOTHUIIBI KIIETOK YeThIpeX OCHOBHBIX TKaHEH.
MJIEKONUTAIOIIUX
Pazpnen 3 Tema 3.1. Ctpoenne u cOopka memOpaH. benkoBo-nmunuaHas
Crpoenue u Mo3auka. Crienuanusanus MeMOpaH.
(GyHKIHMOHAIbHBIE Tewma 3.2. MexaHu3Mbl TpaHCMEMOpPAaHHOM TIEpeIaun CUTHAJIA.
KOMITOHEHTBI KJIE€TOYHbIX
MeMOpaH
Paznen 4 Tewma 4.1. Knetounoe siapo. CTpykTypa U yIbTpaCTPyKTypa
CrpykTypa M (YHKIMH | KIETOYHOTO sJIpa
BHYTPUKJICTOTHBIX Tema 4.2. MeMOpaHHbBIe OpraHeIuIbI
Oprasesul

Tema 4.3. HemeMOpaHHbIe OpraHesibl

Tewma 4.4. Opraneinsl ¥ BE3UKYISIPHBIN TPaHCIOPT
Pasnen 5 Tema 5.1. OcHOBHBIE MEXAHU3MEI JIEJIECHUS KJIIETOK. MUTO3.

ITaTtonorus murto3a

KnerouHble KOHTaKThI.

Pa3nen 6 Tema 6.1. KOMIIOHEHTHI IUTOCKEIETA: MUKPOTPYOOUKH, aKTHHOBBIE

[urockener ¢unameHTsl (MUKPODUIAMEHTHI), IPOMEXYTOUHBIE (DUITAMEHTHI.
PecHuukn, )KryTuku

Paznen 7 Tema 7.1. MexkieTouHble COEIUHEHUS U Tepefadya MHGOpMaIUU.

Buabl KOHTaKTOB.

Tewma 7.2. BHeknerounslii Mmatpukc. Knerounas aaresus u nepeaaua
CUTHAJA.

Tema 7.3. MoJiekynsipHble MEXaHU3MBI TIEpEJaYl CUTHAIA

Pasnen 8
[IporpammupoBaHHas
KJIETOYHAs Tu0elb

Tema 8.1. Anonros. Ilatonorus ki1eTo4Horo AeneHus, Kak UHAYKTOP
anonTo3a. Hekpo3. Crapenue kineTku
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HanmenoBanue JMCUUILIMHBI

O6ma;1 1 HCOPraHUWYCCKasd XUMUs

O60bém qucuumInnbl, 3E/ak. 4.

41144

COJAEPKAHUE JUCHOUIIJIMHBI

Pa3peinl

Tembl

Pa3znen 1. PacTBophl: paBHOBECHS
B BOJHBIX pacTBOpax

Tema 1.1. PacTBOpbI HEANEKTPOIUTOB, KOJUTUTATUBHBIE
CBOMCTBA

Tema 1.2. loHHbIE paBHOBECHS B pacTBOPAX 3JIEKTPOJIUTOB

Tema 1.3. 'uaponus. [IpousBenenne pacTBOPUMOCTH

Tema 1.4. OKUCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUHI

Paznen 2. Ctpoenue aToMoB

Tema 2.1. OcHOBHbBIE OHATHS KBAHTOBO-MEXaHUYECKOTO
MOAXO0/a K OMMCAHUIO AJIEKTPOHHON CTPYKTYPBI aTOMa

Tema 2.2. [lepuonuueckuii 3akoH. [lepuonnyeckas cucrema
anemeHToB (I1CD)

Paznen 3. KoopnunaimonHeie
COEIMHEHUSI

Tema 3.1. Koopaunaunonnas teopust A. Bepuepa

Tema 3.2. PaBHOBeCHS B BOJHBIX PacTBOpax
KOODPJMHAIIMOHHBIX COCIMHEHUI

Paznen 4. Xumus s- u p-
3JIEMEHTOB

Tema 4.1. Bogopo, Boja IepoKCHI BOJIOPOIa

Tema 4.2. Dnements |A (1) rpynmst [ICD. S-metanib B
OMOJIOTHYECKUX CUCTEMAX

Tema 4.3. Xumus p-anemenToB opranoreoB [VA — VIA (14-
16) rpynn

Tema 4.4. XuMust TaJIOTEHOB U UX POJIb B OMOXMMHYECKHIX
nporeccax

Paszngen 5. Xumug d-anemenToB

Tema 5.1. Xumusg OMOJIOTUYECKHA aKTUBHBIX d-2JIEMEHTOB

Tema 5.2. KoopiuHaloHHble coeTuHeHNs d-21eMEHTOB

HaumeHoBaHNe TUCHUIIINHBI

AHaToMUA YeJIOBEKA

O0bém qucuunmianHbl, 3E/ax.4.

4/144

COJAEPKAHUME JUCHUIIJIMHBI

Pasgennl

Tembl

1. Bsenenue B aHATOMHIO

Tema 1.1. Ilpenmer u ucropust aHaTOMUHU

2. Awnaromus teia

Tema 2.1.Ckener u coeMHEeHUs TYJIOBUIIA

Tema 2.2. Koctd 1 coeTMHEHUI KOHEYHOCTEN

Tewma 2.3. KocTu u coeluHeHUs yepena

Tema 2.4. MpIlieunas cucreMa

3. CrurauxHoJjorus

Tema 3.1. HI/IH_[eBapI/ITCHLHaH n AbIXaTClIbHas1 CUCTCMbI

Tema 3.2. ModeBas U oj10Bast CUCTEMBI

Tema 3.3 DHIOOKpHUHHBIE KEJE3bI

CepneuHo-cocyaucras u
TuMQOUIHAS CUCTEMBI

Tema 4.1. Cepauie u aprepualibHasi CUCTEMa

Tema 4.2. Beno3uas cucrema

Tema 4.3. Jlum¢pouniHas cuctema

4. HepsHas cucteMa 1 OpraHbl
YYBCTB

Tema 5.1. LlenTpanbHast HEpBHAs cUCTEMA

Tema 5.2. Ilepucdepruyeckast HepBHas ccTEMa

Tema 5.3. ABTOHOMHBIN OTJI€]T HEPBHOM CUCTEMBI

Tema 5.4 Opranbl UyBCTB
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HanMeHOBaHMe TUCHUILIMHBI | Du3nka
O0BEM IMCHHMILIHHEI, 3/108
3E/ak.4
COAEP KAHUE NINCIHUIIJINHBbI
Pa3nennl Tembl
Pazmen 1 [ToctynarenbHO€ ¥ BpamlaTe€IbHOE JIBHKEHHUS. 3aKOHBI

coxpaHeHus. Meroauka oOpabOTKH Pe3ylIbTaTOB M3MEPEHUH.
[IpssMble W KOCBEHHBIE HM3MepeHHUs. Teopusi omuOOK. Bumpl
omunOOK: TpyObIe, CHCTEeMAaTHYECKUE, CITy9aliHbIe; aOCOTIOTHBIE,
OTHOCHUTEJIbHBIE.

Pasnen 2
Kosne6auus u BOJIHEI.

["apmonnueckue KoJeOaHusl.
B3aMO/ICHICTBUE. Yckopenue
HesecoMmocTb. Buabl ¥ THITEI BOJIH.

I'paButanmonHoe
CBOOOJHOIO  MaJEHUs.

Paznen 3
[ToBepxHOCTHBIE SIBICHUSA B
JKUIKOCTH.

BHyTpeHnHee naBieHHe U TOBEPXHOCTHOE HATSHKEHUE B
xunkoct. Anddysus. Ocmoc. CmaunBanue. Kanwspaeie
SIBJICHHUS.

I/IOHI/BI/IPYIOH_II/IC H3JTyUYCHUA.

Paznen 4 VY nenbHas TENIOEMKOCTb BELLIECTBA U MOJISIPHAs! TEINIOEMKOCTb

OcHoBBI rasa. BHyTpeHHsIs DHeprus ra3a v OHATHE YUCIIA CTEICHEN

TEPMOJIMHAMUKH. cB00OO1b1. PaboTa ra3a B paznuuHbix usornpoieccax. [lepoe
HA4aJI0 TEPMOJUHAMMKY U €0 BUJI AJIs1 U30IIPOLIECCOB.
Ypaaenune Maiiepa. AnuabaTudeckuii mpoiecc.

Pasznen 5 DJEKTPUUECKOE B3aUMOIECHUCTBUE U 3apsill. DIEKTPUUECKOE

DnexTpocTaThKa U II0JIE U €r0 XapakTepucTUku. [10CTOSHHBIN U IEpEMEHHBIN

ONEeKTPOMarHeTusM. NIEKTPUYECKUE TOKU. MarHuTHOE MOJIE U €T0
XapaKTepUCTHKU. SIBJIEHME AIEKTPOMarHuTHOM UHYKIIUH.
[IIkaJia 3JIEKTPOMArHUTHBIX BOJH M HCTOYHUKH 3TUX BOJIH.

Pa3nen 6 I'eomerpuueckas ontuka. arepdepenums u nuppaxuus

OnTuka ceera. ucnepcus. [lonspuzanus ceera. Buemnui
dororddekr.

Paznen 7 PeHTreHoBckoe n3inydeHue: npupoja, CBOMCTBA,

pa3sHOBUAHOCTU. PagnoakTuBHbIE U3IIydeHUs. [eTeKTupoBanue
Y JO3UMETPUSI HOHU3UPYIOIINX U3JTYy4eHUH.

Pazgen 8
duzuka yenoseka u
MeaunuHckass Ousuka

Crpoenune atoma. S nepusie cunsl. M3oTonsl. EctecTBeHHast
pasnoaKkTUBHOCTD. JleeKT Macchl ¥ SHEPTHUs CBA3H sipa.
Snepnas >Heprus.

HaumenoBanue AUCHUITIIMHBI

30010rHs OECTIO3BOHOYHBIX

O0bém qucuuminebl, 3E/ak 4.

4/144

COJAEPKAHUME JUCHUIIJIMHBI

Pasgennl

Tembl

Pazgen 1. Bmenenue. 3oonorus
Kak Hayka U €€ MeCTO Cpelau
Ipyrux OWOJIOTMYECKHX HayK.
OcHOBBI HOMEHKJIaTypbI 5
CUCTCMATUKHU ) KUBOTHBIX.

Tema 1.1. PazHo0oOpa3ue ;kMBOTO MHUpa M €ro pacrpeiesIeHUe 1Mo
TakcoHaM. buosornueckas HOMEHKJIAaTypa M CHCTEMaTHKa
JKNUBOTHBIX.
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Paznpen 2.  OpHOKIIETOYHBIE
reTepPOTPOdHI. OcobGenHocTH
cTpoeHus. JKU3HCHHBIE [IUKITBL.

Tema 2.1. Ilpoucxoxxnenue, (uiaoreHus u OHOIOTHYECKAs
paguanus  OJHOKJETOYHBIX  TeTepoTpodoB.  [IpuHIIUIBI
COBPEMEHHOM CUCTEMATUKU. BapraHThl J)KU3HEHHBIX LIMKJIOB.

Tema 2.2. Tun Tetramastigota; Discicristata. Ocobennoctu

CTPOCHUA u KU3HCHHBIX IIUKJIOB. Hapa?)I/ITI/ILIeCKI/Ie
IPE/ICTABUTEIH.
Tema 2.3. Tun Alveolata. OcoGeHHocTH CTpoeHHS U

JKU3HCHHBIX THUKJIIOB. HapaSI/ITI/I‘IeCKI/Ie IpCACTaBUTCIIN.

Tema 2.4. Tunm Amoebozoa; Opisthokonta. Ocobennoctu

Paszgmen 3. MHOIOKJIETOYHBIE
JKHBOTHBIE. [puHIMIIBL
CHUCTEMATUKA MHOTOKJIETOYHBIX.
Hacrosiimye MHOTOKJIETOYHBIE H
JIBYCTOPOHHECUMMETPHUIHBIC

CTpOEHMS M  JKM3HEHHBIX  1uKjIoB. [lapasutuueckue
IPEJCTABUTEINH.

Tema  3.1.  MHorokineTrouHsle  XuBOTHbIe.  IlepBbie
MHOTOKJICTOYHBIE. Hacrosmue MHOTOKJIETOYHBIE.

PaguansHocummerpuynble. OCOOEHHOCTU CTPOEHUS, Pa3BUTHS
U CUCTEMaTUKH.

Tema  3.2.  JIByCTOPOHHECUMMETPUYHBIE  KUBOTHBIE:
OCOOCHHOCTH CTPOCHHUS M CHCTEMAaTHKH. [LIOCKHMEe dYepBH.
OcoOEHHOCTH ~ JKM3HEHHBIX  IIMKJIOB  MApa3sUTHUYECKUX
IIPE/ICTaBUTEIICH.

Tema 3.3. CxuzouenbHble yepBu. OCOOEHHOCTH CTPOEHUS U

cucreMatuku. [lpencraButrenu mnapasutopayHbl W HUX
KUBOTHBIC. [[epBUYHOPOTHIC U X
amantuBHas paguaiys. [lomoctu AKHBHCHTBIC HHIVIBL.
) Tema 3.4. Ilenomuueckue kuBoTHbie. Annelida u
Tena: [EJIOMHYECKHE U
Panarthropoda. MsuorooGpasue YJICHUCTOHOTHX.
aIeJIOMHYCCKUE .
[TaykooOpa3Hble KaK BO3OYIMTENN M IEPEHOCYUKH OOJIe3HEH.
MHOTOKJIETOYHBIE. :
Tema 3.5. Muoroo6pasue Tracheata: moarunsr Myriapoda u
Hexapoda. Kiacc Insecta: ocoOeHHOCTH CTPOCHUS U Pa3BUTHSL.
Tema 3.6. OcoOeHHOCTH, CHCTEMaTHKa U CpaBHHUTEIbHBIN
aHaJu3 CTpOoeHUs npeacTasurenci tuna Mollusca.
HaumeHnoBanue MHKOIOTHS 1 aTbTrOJIOTHS
AU CHUTIIMHBI

O0bEM JUCHUILIHHBI,
3E/ak.u
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COJAEPKAHUME JUCHUIIJIMHBI

Paznennl

Tembl

Pa3zpen 1
BBeaenie B MUKOJIOTHIO
U AT OJIOTHIO

Tema 1.1. Kpatkas xapakrepuctiuka 00beKTOB MUKOJIOTUU 1
anprojoruu. [onsarue o tannome. OO1IMe YepThl CTpoeHUs. MecTo
00BEKTOB MUKOJIOTHH M aJIbIOJIOTUU B CUCTEME OPraHUYECKOro MUupa
(IPUHILIMITEI COBPEMEHHOTO JieNieHus Ha apcTBa). OCHOBHbBIE
TpYNIBI U UX KpaTKas XxapakTepucTtuka Pacnipenenenrne o0beKToB
MUKOJIOTHH U ajbroyioruu mno rpymmnam Prokaryota u Eukaryota.
3Ha4YeHUE B KPYrOBOPOTE BEIIECTB B IPUPOE U MIPAKTUYECKOU
JEATENBHOCTH YEJI0BEKA.

Paznen 2
Bogopocnu. O6mmas
XapaKTepPUCTHKA.

Tema 2.1. OCHOBHBIE TUIIBI TAJITIOMOB M MX MPEJICTABIECHHOCTD B
Pa3HBIX OTHEaX BOAOPOCIE. Bo3MOXxkHas 3BOIIONNS TAJLIOMOB.
CrpoeHnne BogopocieBoi KIETKH (KJIETOYHbIE TOKPOBBI, IIACTUBI,
MUTOXOHJIPUH, SIApA U IPYTUE OpraHelIbl KIETKH).
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Tema 2.2. Muto3 u uutokunes. [lurmeHTs Bogopociei, ux poib B
aJanTanusx K oKpykarouei cpene u B cuctematuke. CTpoeHue
(BHEIIHMH BUJI M TOHKAsI CTPYKTYypa) XJIOpPOIIacTOB
(xpomaTodopoB) Bogopociei. PasMHoXeHHE BOIOPOCTIEH:
BereTaTuBHOE, Oecnonoe u mosioBoe. L{ukisl pazutus. CmeHa
anepHbIX (a3 u reHepanuii. ['armio6MoHTHBIE, TUIITIOOMOHTHEIE U
rario-AUII00MOHTHBIE IUKJIIBI Pa3BUTHUS BoJOpocield. MecTo
Meii03a B )KU3HEHHOM IIMKJIe: raMeTHYecKas, 3MrOTUYecKas u
coMarnueckas penykuus. becnonbie nukibl. L{ukibl pa3BuTus C
n3oMopdHOI 1 rerepoMopdHON cCMeHO# TeHepanui. [IByx- u
Tpex(azHble )KU3HEHHBIE IIUKIIBI Y BOJIOPOCIIEH.

Tema 2.3. PacnipocTpaHeHre BOJOPOCIEH B IPUPOJIE U
pacnpezeneHue ux B Bogoemax. OTHoIIeHHE BOJOpociel K
cBeToBBIM J1y4aMm. [IpecHOBOHBIE M MOpCKUE Boopociu. [lnankTon
u 6eHToc. OCOOEHHOCTH CTPOCHHUS B CBSI3U C 00Pa30M KH3HH.

Tema 2.4. DUTONIAHKTOH MOPCKOM M IPECHOBOIHBINA. XapaKTEepHbIE
IIPUCIIOCOOUTENbHBIE YEPTHI B CTPOCHUH IIJIAHKTOHHBIX BOAOPOCIEH.
@DUTOIIAHKTOH U €r0 poiib B IpUpo/ie. 3HaueHHne (PUTOIIAHKTOHA B
JKU3HU BOJIOEMOB U PBIOHOM XO03siiicTBe. Bogopocian BHEBOIHBIX
MeCTOOOUTaHMH (ITOYBEHHBIC, a3pOPUITbHBIC, TUTOPUITHHBIC).
CumOHMOTHYECKHE BOJIOPOCTU. 3HAUYEHNE BOJOPOCIIECH B MPUPOJIE U
HApOIHOM XO3sIiiCTBE

Pa3znen 3 Tema 3.1. Otnen OBrienossie Bogopociu (Euglenophyta). O6mas

Bomopocmu. xapakrepuctuka oraena. CTpoeHHe TalIoMa, IUTMEHTHI, 3aIlacHbIe

Cucremartuka. BEIIECTBA, Pa3MHOXKEHHUE, pACIIPOCTPaHEeHHE U HKOIOTHs. OCHOBHBIE
MIPEICTABUTEIIH.

Otnen Junopurossie Bogopocau (Dinophyta). Obmas
XapakTepucTuka otzena. CTpoeHue TaluioMa, TUTMEHTHI, 3allacHbIe
BEIIECTBA, PA3MHOXKEHHUE, paclpocTpaHeHue 1 sKosiorusi. OCHOBHBIE
NIPEICTaBUTEIH.

Tema 3.2. Ornen Oxpodurosie Bogopocau (Ochrophyta). Obmas
XapaKTEePHUCTHKA, CTPOCHUE TAIJIOMa, MTUTMEHTHI, 3allaCHbIC
BEIIECTBA, pa3MHOXKEHHUE, PACTIPOCTPAHEHUE U dKoJoTHA. Jlenenne
Ha KJIACCHI.

Kiacc 3onotucteie Bogopociu (Chrysophyceae). Obmas
XapaKTEePHUCTHKA, CTPOCHUE TAIJIOMa, TUTMEHTBHI, 3allaCHBIC
BEIIECTBa, PA3MHOKEHHUE, PAacIpOCTpaHeHue u HKOJIOTHsI. OCHOBHBIC
npencraBurenu. Kinace Cunypossie Bogopocnu (Synurophyceae)
OO0mas XxapakTepUCTHKA, CTPOCHHUE TAJIJIOMa, ITMTMEHTEHI, 3aITacHbIC
BEIIIECTBA, PAa3MHOXKEHHUE, pacCpOCTpaHEeHUE U IKOIOoTHs. OCHOBHbIE
MIPEICTABUTEIIH.

Knacc XKenrozenensie Bogopocnu (Xanthophyceae,
Tribophyceaeae). O6mas xapakTeprucTuka, CTpOCHUE TalJIoMa,
IMUTMEHTHI, 3allaCHbIE BEIECTBA, Pa3MHOXKEHHE, PACIPOCTPAHEHHUE U
skosorusi. OCHOBHBIE TPEACTABUTEIH.

Knacc luaromossie (Diatomophyceae, Bacillariophyceae). Obmas
XapaKTEePUCTUKA, CTPOCHUE TaJUIOMa, TUTMEHTHI, 3aIIaCHBIC
BEIIECTBA, PA3MHOXKEHUE, PACTIPOCTPAHEHUE U IKOJIOTHS.
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OcobOeHHOCTH CTpOCHHUSI KJIeTKH. [[Brokenue. JlejeHne Ha rpyIbL.
OCHOBHBIE ITPEICTABUTEIH.

Knacc bypsie Bonopociu (Phacophyceae, Fucophyceae). O6mas
XapaKTEePUCTUKA, CTPOCHUE TAJUIOMa, TUTMEHTBI, 3aIIaCHBIC
BEILIECTBA, PA3MHOXCHHUE, PACTIPOCTPAHECHHE U SKOJIOTHSL.

Tema 3.3. Otnen 3enensie Bogopociu (Chlorophyta). O6rmmas
XapaKTEePHUCTUKA OTJela, CTPOCHUE TaJUIOMa, TUTMEHTHI, 3allaCHbIE
BEILIECTBA, PAa3MHOXCHUE, PACIpOCTPaHEHHUE U dKoorus. [leneHue
Ha Kiaccel. Kimacc CoOCTBEHHO 3elieHbIe BOJIOPOCIU
(Chlorophyceae). Obmias xapakTepucTHKa, AeJICHUE Ha TTOPSIKH.
OCHOBHBIE ITPEICTABUTEIH.

Knacc Tpebykcuessie (Trebouxiophyceae). O0mas xapakTepucTuka
kiacca. PazMHokeHue, pactipocTpanenue u skosorus. Kimace
YasoBeie (Ulvophyceae). O0mias xapakTeprCTHKA, JIeJICHUE HA
nopsiiki. OCHOBHBIE NTPE/ICTABUTEIH.

Tema 3.4. Otnen Xapossie Bomopociu (Charophyta). O6mas
XapakTepucTtka otaena. [lenenue Ha kinaccol. Kitace 3urHemMoBbie
(Zygnematophyceae). O0miast xapakTepuCTHKa, 0COOCHHOCTH
MOJIOBOTO TIpoIlecca, JIeJeHue Ha mopsaaku. OCHOBHBIC
npencraBurenu. Kitace Xapossie (Charophyceae). O6rmmast
XapaKTEPUCTHKA, YEPThI BRICOKON OPTaHU3allii B CTPOCHUH U
Pa3MHOXKCHHUH. OCHOBHBIE MMpCACTaBUTCIIN.

Tema 3.5. Otnen Cunesenenbie Bogopociau win l{nanoGakrepun
(Cyanophyta, Cyanobacteria). XapakTepHbIe YepThl CTPOCHHS KIETKH.
OO0mias xapakTEepUCTHKA, CTPOCHHE TaJJIOMa, MUTMEHTHI, 3aracHbIe
BEIIECTBa, Pa3MHOXKEHHUE, PaclpOCTpaHeHne U dKonorus. OCHOBHBIE

MIPEICTaBUTEIH.
Pasnen 4 Tema 4.1. PactipocTpaneHue B IpUpo/e, canpoTpoHbIE,
['pulOsb1, comMunEeTHI, rapa3uTHBIC U CUMOMOTHYECKHE POopMBI. 3HaueHHEe TPUOOB B
CIIN3EBUKH, KpYrOBOPOTE BEIIECTB M X HAPOJAHOXO35HCTBEHHOE 3HAUECHUE
1a3M01IM0GOPUIBL. (TTOJIOKUTENTEHOE ¥ OTPUIIATETBFHOE: TIOIOPOIUE TOYBBI,

OOm1ast XxapakTepUCTHKA. [MHPEKIIMOHHbIE 00JIE3HU PpacTeHUH U )KUBOTHBIX, OPOUIIBHBIE U
NpyTrye MpoLEecChl).

Pasznen 5 Tema 5.1. Otnen Oomukora (Oomycota), Kinacc Oomuiietst
Oomunetsl, cnuzeBuku U (Oomycetes). Obmas xapakrepuctuka. O6pas xxu3Hu. OcodeHHOCTH
T1a3MOANO(DOPHIBI. 0ecIoJI0ro U MOJIOBOTO Pa3MHOXKEHUS. [leneHre Ha MOpsIKy.
Cucremaruka. [IpakTHYeCcKHU BaXKHBIE NIPEICTABUTEIH.

Muxkcomurietsl (Myxomycota). O6mas xapakrepuctuka. CTpoeHue
BETCTATUBHOI'O TCJIA, OPraHOB CIIOPOHOIICHUA. PaBMHO)KeHI/Ie,
pacnpocTtpaneHue u skonorus. [IpeacraBurenm.

[Tnasmoanodopuasl (Plasmodiophoromycota). O6mas
XapaKTepuCTHKa. Pa3MHOKeHHUE, pacipocTpaHeHUe, 00pa3 KU3HU U
MpaKTUIecKoe 3HaYeHue. [IpencraBuTeny.
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Pa3nen 6 Tema 6.1. Otnenst Chytridiomycota, Zygomycota. O0rias
I'pubbl. CucTtemMaTHKa.  [XapaKTEPUCTUKA TPYIIbL. XapaKTEPHbIC YePThl OPraHU3aIUH,
OCHOBHBIE OCOOEHHOCTH. HpI/IHI_[I/IHBI ACJICHUS Ha OTACIIbI U UX O6H.[a§1
XapaKTEePUCTHKA.

Otnen Xutpuanomukora (Chytridiomycota). O6mas
XapaKTEePUCTHKA.

Tema 6.2. Otnen 3uromukora (Zygomycota). O0ias
XapaKTEPUCTHKA, XapaKTEPHBIC YEPThI OECIIOIOTO U TI0JIOBOTO
pa3MHOKEHUS. BO3MOKHBIE ITyTH 3BOJIOIUN OECIIOIOTO
Pa3MHOXCHHUS B CBSI3U C MIPHUCIIOCOOJICHUEM K HA3eMHOMY 00pasy
KU3HU. ['oMoTammu3m u rerepotauiuiM. CanporpodHsle, mapa3uTHbIC
1 CHMOMOTHYECKHE 3UTOMHIICThI. OCHOBHBIC IPE/ICTABUTEIH.

Tema 6.3. Otnen Ackomukora uiu Cymyarbie rpuobl
(Ascomycota). O01as XxapakTepuCTUKa, XapaKTePHbIE YePThI
OpraHMU3aIiH, [T0JIOBOrO MPOIEcca U CyMYaTOro CIIOPOHOLIEHHUS.
CTpoeHue III0A0BBIX TE U UX BO3MOXKHAs 3BOJIOLM. OCOOEHHOCTH
0ecr1010ro CHOPOHOLIEHUS U €r0 MECTO B IIUKJIE pa3Butus. [lonstue o
HECOBEPILLIEHHBIX I'PUOaX KaK O COBOKYIHOCTH KOHUUAIBHBIX CTalUuN
(anamop@d) cymuarbix rpuboB. CMeHa siepHbIX (as.

Jlenenne Ha mogotaensl. [logornen TadppuHOMHUIIETHI,
(Taphrinomycotina). Knacc Tappunomuners! (Taphrinomycetes).
OOmas xapakrepuctika. O6pa3 )KU3HHU, XapakTep MapasuTU3Ma.
CwmeHa saepHbIX (a3. OCHOBHBIE IPEICTABUTEIH.

[Momotnen Caxapomuiietsl (Saccharomycotina), Kimace
CaxapomurieTsl (Saccharomycetes). O011ast XxapakTepUCTHKa.
JIposxxu, X Mopdoiorus u oopas xu3Hu. CMeHa aepHbIX (a3s.
[IpakTiueckoe 3HaueHHe apoxckeid. OCHOBHBIE MPEACTABUTEIH.

[Tomotnen Ackomuiietsl (Ascomycotina, Pezizomycotina). O6mas
xapaktepucTuka. [Tpuniun nenenus Ha kinaccel. Kimace
OBpouuomulieTs! (Eurotiomycetes). OOmias xapakTepucTHKa.
OcHosHuble npeactasutenu. Kinacec CopaapuoMuiieTsl
(Sordariomycetes). O0miast xapakTepucTika kinacca. OCHOBHbIE
MOPSAJIKU U UX KpaTkas xapakrepuctuka. Knacc [lesnszomunerst
(Pezizomycetes), O6mas xapakrepuctuka. OCHOBHbIE
npeactasutenu. Kiacc Jleormomunetst (Leotiomycetes). O6mras
xapakTepucTtuka. OcHOBHBIE TpeacTaBuTenu. Kinace Dpusudpomuners
(Erysiphomycetes). Oo6ras xapaktepuctuka. OCHOBHbIC
[PEICTaBUTEIH.
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Tema 6.4. Otnen Basidiomycota. Obmas xapakTepucTuka.
XapakTepHble YePThl OpraHu3anu. Mureanii nepBUYHbIA U
BTOpUYHBIN. ['oMosorus 6a3uanu u cyMku. Pa3Hble IpUHIUIIBL
KJ1accU(pUKaluu 0a3uaui U UX CBA3b C CUCTEMATUKOM
O0azuauomuiieToB. [lenenue Ha momotaensl. [logoraen
[Tyxkunanomuiiets! (Pucciniomycotina). Knacc Tenmnomurnerst,
[TykunanomuneTsl, uan Ypeauauomunets (Teliomycetes,
Pucciniomycetes, Urediniomycetes), mop. P>xaBunnnsie (Pucciniales,
Uredinales). O6mias xapakrepuctuka. Hanbonee BakHbIe
3a00JIeBaHUs KYJIbTYPHBIX PACTCHUI, BI3bIBAEMbIC PKABUMHHBIMU
rpubamu. OCHOBHBIC MTPEICTABUTEIIH.

[Togotnen Ycromunersl, win Y crunaruaomurieTsl (Ustomycotina,
Ustilaginomycotina). Kiacc YcroMuneTsl, wim Y CTHIarHHOMUTETHI
(Ustomycetes, Ustilaginomycetes), mop. ['onosuéssie (Ustilaginales).
OO61mmas xapakrepuctuka. opMbl Mapa3uTU3Ma U CIIOCOOBI HHPEKITUU
XJIEOHBIX 3]1AKOB Pa3HBIMH BHJIaMU TOJI0BHEBBIX. [1010BOI Mpotiecc u
SIISPHBIN ITUKJ. XO03IHCTBEHHOE 3HAUCHUE TOJIOBHU M CIIOCOOBI
00pbObI ¢ Hel. OCHOBHBIE MPEACTABUTEIH.

[Tonotaen ArapukoMuLeTsl, Wid bazuanomMuueTs
(Agaricomycotina, Basidiomycotina). Kimacc ArapukoMUIIeThI, WIH
basumnomunersl (Agaricomycetes, Basidiomycetes). O6mas
XapakTtepucTuka. /lenenve Ha MOPHOIOTUYECKUE TPYIIIIHI.
Adunnodopounnsie, arapuKoOuIHbIE U TaCTEPOUIHbIC
6asuanomuneTsl. O0mas xapakrepuctuka. CTpoeHUe TI0A0BIX TE
U paccenBanue crop. OCHOBHBIE MPEICTABUTEIH.

Pazgen 7 Tema 7.1. Mopdornornyeckoe 1 aHAaTOMHYECKOE CTPOCHHUE TAJIJIOMA.
JIvmaiiHuKH Cucremaruieckoe MoJjio’keHHe BOA0pociieil U rpuOoB B UIIAHUKAX.
(JIMXeHU3UPOBAaHHBIE B3anmooTHOLIEHHS] KOMIIOHEHTOB JHUIIAaiHUKOB. CIIoCOOBI

IpUOBI). pa3MHOKeHUs. PoJib B IpUpo/ie M MPAKTUYECKON JEATEIBHOCTH
XapaKkTepucTUKU U yenoBeka. O011as XxapakTepycTUKa rpynisl. buoxumuueckue u
CHUCTEMATHKA. MoOpGOJIOrHUeCcKUe MPU3HAKH, CBUAETENbCTBYIONINE 00

000COOJIEHHOCTH 3TOM IrpynIbl OT APYTUX TPUOOB.

HaumeHnoBaHue AucuMIUIMHBL | Briciime pacteHus
O0bém aucuumannbl, 3E/ax.u.  |4/144
COJAEPKAHUE JUCIHHUIIJINHBI

Paspnennl Tembl
Pazpgen 1 Tema 1.1. OcHOBHBIE MOHATHUSA U OIIpeAeTIeHUS OOTAaHUKH.
BBenenne Paznensl u 3a1aun GOTAaHUKH; HANIPaBJIECHUS, METOABI U

OCHOBHBI€ MOHATHS OOTaHUKH.

Tema 1.2. O0mas xapakTepuCTHKa BBICIIUX PACTEHUH.
OcHOBHBIE 0COOEHHOCTH BBICIIUX PACTEHHH, YEPTHI CXO/CTBA
¥ OTJIMYMIA OT HU3MIKX; OMOJOTMYECKOE 3HAUEHUE BBICIIINX
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pacTeHui B MIPUPO/IE U )KU3HU YEJIOBEKA; OXpaHa
pPacTUTEIHLHOTO MHPA.

Paznen 2 Tema 2.1. Knetka - OCHOBHas CTPYKTYpHasi U

AHaToMus pacTeHUM (GyHKIIMOHATBHAS SIMHUIA PACTUTEIILHOTO OPTaHU3MA.
CtpoeHue pacTUTENbHON KIETKH; OTINYUTEIbHBIC TPU3HAKU
pPacTUTENFHON KIJIETKH; MIPOAYKTHl OOMEHA U 3aIacarole
BEIIIECTBA B PACTUTEIBHOM KIIETKE.

Tema 2.2. PacTuTenbHbIC TKaHU.

[ToHsATHE O PACTUTENBHBIX TKAHSX; KIACCU(PUKAIMS TKaHEH;
XapaKTepHble 0COOCHHOCTU CTPOCHHS U (DYHKIIMOHUPOBAHUS
MEPUCTEMATUYECKUX, TOKPOBHBIX, MEXAaHUYECKUX,
MIPOBOJIAIINX, BBIJICJTUTENbHBIX, OCHOBHBIX TKaHEH.

Tema 2.3. AHaTOMUS BEr€TaTUBHBIX OPIaHOB PACTEHUM:
KOpHs1, cTe0Is, TucTa. [lepBudHOE U BTOPHYHOE CTPOCHUE
KOpHsl. TUTIBI CTpOEHUS cTe0IIei U TUCThEB OHOAOIBHBIX U
JIBYZOJIbHBIX PACTEHUM.

Paznen 3 Tema 3.1. Kopenb: nonstue, ctpoeHue u pyHkuuu. Tumsl
Mopdonorus pacteHuit KOPHEBBIX CHCTEM I10 (pOpME M MIPOUCXOKICHHIO.
Metamopdu3upoBaHHbIE KOPHHU.

Tewma 3.2. IToGer. Tunsl moderos; mopdosorus nmodera
(Y3761, MEXKIOY3JIHS); CTPOCHUE, THUITBI U 3HAYCHHE TTOYCK;
THUIIBI BETBIIEHUS; MeTaMopdo3bl modera.

Tewma 3.3. Jlucr.

Crtpoenue u GyHKIMH JIUCTA; KIacCU(PUKAIUS JTUCTHEB; THUIIBI
JKUJIKOBAHMSI JIMCTA; POJjb (OTOCHMHTE3a W TPAHCIUpAINH B
JKU3HU PACTEHUH; 3HaYEHUE JINCTONaAa; MeTaMop(d 036l JIUCTA.

Paznen 4 Tema 4.1. Ilonarue o Buze y pacTeHUl; GpUIoreHeTuuecKue
CucremaTtka pacTeHuin CHCTEMBI PACTUTEIHLHOI'0 MUPA; CUCTEMa OOTaHUMYECKUX
TaKCOHOMMYECKUX KaTETOpUH.

Tema 4.2. Briciue ciopoBble pacteHus. OTaenbl
MOXOBUHBIE, [NIAYHOBUIHBIE, XBOLIEBUIHBIE,
MaOPOTHUKOBHJIHBIE: 0011asi XapaKTepUCTHKA, CTPOSHUE U
YKU3HEHHBIHN [IUKJ, OMOJIOTHYECKOEe U MPAKTUYECKOE
3HaYeHHE MPEACTaBUTENCH OTAEINOB.

Tema 4.3. Cemennsie pacteHusi. OTAeN roloCEMEHHBIE.
Oco0eHHOCTH CTPOEHUS BETr€TaTUBHBIX U T€HEPaTUBHbBIX
OpraHoOB; LIUKJI PAa3BUTHS; pa3HOOOpa3ue U KiaccuuKarus
rOJIOCEMEHHBIX; 3HAYE€HUE T0JIOCEMEHHBIX.

Tema 4.4. OTaen NOKPHITOCEMEHHBIE.

XapakTepHbIE IPU3HAKH ITOKPBITOCEMEHHBIX PACTEHMIA;
pa3sHooOpa3ue MOKPHITOCEMEHHBIX; OTIIMUUTEIIbHBIC
MIPU3HAKU OJTHOJIOJIBHBIX U ABYJOJIBHBIX PACTEHUM;
XapaKTepUCTHKA OCHOBHBIX CEMENCTB U UX 3HAUCHUE
(JIFOTUKOBBIE, PO30BHIE, 000OBBIE, CEIbACPECHHBIC
(30HTHYHBIE), KalyCTHBIE (KPECTOIBETHBIE), TACIEHOBBIE,
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acTpoBbI€ (CIOXKHOIBETHBIE), TUICHHBIC, MATIUKOBBIC
(31M1aKOBBI€) U Jp.); OCHOBHBIE MTPEJICTABUTEIN CEMEHCTB.
Omnpenenenue pacTeHUs 110 OIPEIETUTEISM.

Pa3znen 5 Tema 5.1. Apean, npoucxoxaeHUE U JUHAMUKA apeajioB;
['eorpadus pactenuit pacceyieHre pacTeHUM.

Tema 5.2. PacTuTtenbHbIe COOOIIECTBA, X OCHOBHBIE
npu3Haku. BunoBoe pasHoobpasue. buomacca. Obunue.
Crenenb foMuHUpOBaHus. JKU3HEHHOCTh BUJIOB.
[TpocTpancTBeHHAs CTPYKTYpa GUTOIEHO030B. CyKIIeCCHH.
3HaueHue PUTOLEHO30B B HAKOIIJICHUH OPraHUYECKUX
BEIIICCTB U YHEPTUU U MPEBPALICHUSIX BEIIECTBA H SHEPTUU B
o01eit cucreme OMOreoleHo3a.

Tema 5.3. OCHOBHBIE TUIIBI PACTUTEIBHOCTH.
Knaccudukanus THIOB U KjaccoB GopManuii
PaCTHTEIHLHOCTH; OCHOBHBIC THITBI, OMOJIOTUICCKHEC
O0COOCHHOCTH U XO3SUCTBEHHOE 3HAaYCHHE PACTCHUN
OCHOBHBIX TUIIOB PAaCTHTEILHOCTH (TYHIpa, XBOMHEIE Jieca,
6o0Ta, JIyra, CTenu u Aap.).

Paznen 6 Tema 6.1. PacTenue u cpena.

DKOJIOTHUS pacTEeHUH [TonsTue 00 skoTome M OHoOTOMNE; KiIacCUpUKaus (aKTOPhI
CpeIbl;  3aKOHOMEPHOCTH  JCWCTBHS  JKOJOTHYECKUX
(hakTOpOB.

Tema 6.2. Abuotnueckue GpakTopbl, UX KOMIUIEKCHOE
BJIMSIHUE HA pacTeHusd. (KIMMaTu4yecKue, sqadudeckue,
oporpadudeckue pakTopsbl, CBET, TEMIEPaTypa, BIAKHOCTB).
Tema 6.3. buonornueckue ¢pakTopbl U UX 3HAUEHUE B )KU3HU
Y PacIpOCTPaHEHNHN pacTeHui. THUIbI B3aMMOOTHOLIEHUH 1
B3aMMOBJIUSHUS PACTEHUH (KOHKYPEHIIMsI, CHMOHO3,
QJIJIENIONAaTHUs U Jp.); pOib PUOOB, MUKPOOPTaHU3MOB U
JKUBOTHBIX B )KU3HU PACTEHUM.

Tema 6.4. XKuznenuole popMbl pacTeHHIA.

CucreMbl )KU3HEHHBIX (HOpM, IKOJIOTUYECKas U
(UTOLEHOTHYECKAs CYIIHOCTh )KMU3HEHHBIX (pOpM pacTeHHH.

HaumeHoBaHune

T'ucronorus
JTUCIHUIIINHBI
O0bEM JUCIHUILIHHBI, 3/108
3E/ak.u4.

COAEP KAHUE IUCIHUIIJINHBI
Pa3gennl Tembl
Paznen 1 Tema 1.1. IIpeamer u 3aga4u THCTOJIOTUH.

Beenenue B ruCTOJIOTHIO.

Tema 1.2. KpaTkas xapakTepucTuKa METOJOB THCTOJIOTHYECKHUX
uccienoBanuil. ['mcronornueckas TEXHUKA.

Paznen 2 Tema 2.1. Onpenenenue NOHATUSA «TKaHb». CTPYKTYpPHO-
OO01u1e MpUHLIUIIBI (GyHKIMOHATBHBIE 3JIeMEHTHI TKaHel. KieTku u HekeTouHble
OpraHu3alyy TKaHEe! CTPYKTYPBL.
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Pasnen 3
OnurennanbHble TKAaHU

Tewma 3.1. Buapl anutenueB: MOKPOBHBIE, KEJIE3UCThIE, CCHCOPHBIE.
Mopdonorudeckas KiaccupUKaIUs OJMUTEINEB W CTPOSHUE
pasnanHx BHUJIOB.

Tewma 3.2. JKenessl: cTpoeHre U THCTO(DHU3NOJIOTHS.

Paznen 4
Kposb, mumpa

Tema 4.1. KpoBb: GpopmeHHBIE 251IeMeHTHI KpoBH. ['eMorpamMma
kpoBu. JleiikorurapHas ¢hopmyna kpoBu. Jlumda u ee
oOpa3oBaHmHe.

COG,I[I/IHI/ITGJ'IBHBIC TKaHHU

Paznen 5 Tema 5.1. KpoBeTBOpeHue B 5SMOPHOHATBHOM U

I'emounrTonon3 nocTaMOpHoHaIbHOM nepuojax. OOmye 3aKOHOMEPHOCTH

(KpoBETBOpEHHUE) pa3BuTHs (POPMEHHBIX IEMEHTOB KpOBU. CTBOJIOBBIE KIETKH
KPOBH.

Paznen 6 Tema 6.1. BoJOKHHCTBIE COEIMHUTENbHBIE TKAHWU: pbIXJAA MU

TUTOTHASI BOJIOKHUCTAS COCIMHUTEbHAS TKaHb. CyXOKUIINS, CBSA3KH,
dacum.

Tema 6.2. CoequHUTENBHBIE TKAHUA CO CIIEIMAIBHBIMU CBOUCTBAMU:
KUPOBAsi, PETUKYIISIPHAS, CIIU3UCTAsI U TIATMEHTHAsI.

Tema 6.3. CkeneTHble COEUHUTENbHbBIE TKAHU. XPSIIEBbIE TKAHU:
o011IMe CTPYKTYypHO-(DyHKIIMOHAIBHBIE CBOMCTBA, KIacCH(PUKALIMSL.

Tema 6.4. CkeneTHble COeOUHUTENbHBIE TKaHU. KOCTHBIE TKaHU:
o0IIMe TPHUHIMIBI CTPYKTYPHO-()YHKITMOHAILHOW OpraHU3aIuy.
I'pyOoBONIOKHUCTAS ¥ IJIACTHHYATAs! KOCTHASI TKAaHb.

Paznen 7
MeElieyHbIe TKAaHU

Tema 7.1. OOmas wmopdodyHKIIMOHAIBHAS XapaKTEPUCTHKA W
KkiaccuuKalys MBIIIEYHBIX TKaHel. [ Taakas MplleuHas TKaHb.

Tema 7.2. CkeneTHast MbllIeUHas! TKAHb: THCTOTE€HE3 U
(GyHKIIMOHATIBbHAs MOP(OJIOTHS.

Tema 7.3. Cepneunas MbllIeUHasl TKaHb: TUCTOT€HE3 U
(yHKIIMOHATBbHAs MOP(OJIOTHS.

Paznen 8
HepsHas Tkanb

Tewma 8.1. O6mas mophodyHKIIMOHATBEHAS XapaKTEPUCTHKA U
TUCTOre€HE3 HEPBHOU TKaHU. HelpoHbl, HEUPOTIUs, HEPBHBIE
BOJIOKHA, HEPBHBIE OKOHYAHUSI.

HaumenoBanue AUCHUITIIMHBI

300J10TUs TO3BOHOYHBIX

O0bém qucuuminebl, 3E/ak 4.

4/144

COILEPXKAHME JNCIUITJINHBI

Paszneanl

Tembl

Paznen 1.

ITomyxopaoBele.

Bsenenue. | Tema 1.1.
[I{yrmaneuessie. BroppuHOpoThIE. | BTOPUYHOPOTBIE M UX XapaKTEPHUCTHKA.
Nrnokoxue. |MOIyXOpAOBBIE.
XapaKkTepUCTUKA XOPIOBBIX.

[lymansuessie Hu IIETUHKOYEIIOCTHEIE.
Urnokoxue wu
OcobenHoCcTH CTPOECHUSA XOPAOBBIX.

MHmuoroo6pa3ue tuna Xopaossle. [IponcxoxaeHre XopAaoBbIX.

Pa3nen 2. I1o3BOHOYHEIE.
becuentoctHBIC U
YETFOCTHOPOTHIE. PHIOBI

Tema 2.1. [To3BoHOUYHBIE. XapaKTepHbIC TPU3HAKHU, (PUIOTCHHUS,
MHOT000pa3ue U CUCTEMaTHKA.

Tema 2.2. OOmas XapakTepucTUKa OECUENIOCTHBIX U
YeNOCTHOPOTHIX. OCOOEHHOCTH CTPOEHMSI  XPSIIEBBIX U
KOCTHBIX pbI0. CHcTeMaTHKa 1 MHOrooOpasue poIo.
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Paznen 3. OcobennocTu
CTPOCHHUS U Pa3BUTHUS
COMAaTHYECKUX CHCTEM
Pa3JINYHBIX TO3BOHOYHBIX.
OCOOEHHOCTH CTPOCHHS
aM(puOmii 1 penTUIni.

Tema 3.1. CpaBHUTENBHBII aHATIU3 aHATOMO-
(U3HOIOTMYECKHUX U SKOJIOTHYECKUX 0COOCHHOCTEH penTHIINi
u ampuomii.

Tema 3.2. OcoOEHHOCTH CTPOCHHUS U OMOJIOTHH
MpeACTaBUTENCH KJIaCCOB 3€MHOBOIHBIC U
[Ipecmbikaronimecs.

Paznen 4. OcobennocTH
CTPOCHUS U Pa3BUTHUS
BUCHCPATIbHBIX CUCTCM
Pa3IMYHBIX T03BOHOYHBIX.
OCOOGEHHOCTH CTPOSHHSI ITULT U
MJICKOITMTAFOIIHX.

Tema 4.1. CpaBHUTENBHBII aHATIU3 aHATOMO-
(U3MOJOTMYECKUX U 3KOJIOTMYECKHX 0COOEHHOCTEH NTHLL U
MJIEKONUTAIOIINX.

Tema 4.2. OcoOGeHHOCTH CTPOEHUS U OUOJIOTHH
npeacraBuresnen kiaccos IItunel 1 Mitekonuraromue.

Pasgen 5. Ocobennoctu
CTPOEHUS U Pa3BUTHUS
MHTETrPUPYIOIIHUX CUCTEM
pa3IMYHbIX TO3BOHOYHBIX.

Tema 5.1. CpaBHUTENbHO-AaHATOMUYECKUN aHAIU3 CTPOCHUS
HEPBHOM CHCTEMBI, OPT'aHOB YYBCTB U CEPJCYHO-COCYANUCTOM
CHCTEMBI TIO3BOHOYHBIX.

HaunmeHoBanue [IpaBoBeneHue
JTUCIHTIINHBI
O0BEM IUCHUILINHEL, 2/72
3E/ak.u
COAEP KXAHUE NIUCIHUIIJINHBbI
Pa3nennl TeMbl

Paznen 1. BBeneunue B
TEOPHIO IIpaBa.

1.1. TlonsiTie 1 mpu3Haku npasa. [IpaBo B cucTemMe COlMATIbHBIX

HOPMIO

1.2. Wcrounukun u npuHnunsl npaBa. Hopma mpaBa u ee
CTPYKTYpA.

1.3. IlpaBoBble  OTHOIIEHHWSA: TOHITHE W  TNPHU3HAKHU.
IOpunnueckue ¢axtel. IlpaBoHapymieHue U IOpUIUYEcKas
OTBETCTBEHHOCTb.

1.4. IlpaBoTBOpuecTBO: MOHATHE M BUIbL. CHcTeMaTH3alMA
npaBa.

1.5. Cuctema npaBa. HanmoHanbHOE U MEXIyHApOIHOE MIPABO.
1.6. IlpaBa u cBoOoabl uenoBeka. Kiaccupukauus mpas
YeJIOBEKA.

Pasznen 2. Beengenue B
TEOPHIO TOCYAAPCTBA.

2.1. Ilpoucxoxnenune rocynapctsa. lloHsTne W mnpu3HAKH
rocyJapcTBa.

2.2. ®yHKIMH U MEXAHU3M rOCyAapCTBa.

2.3. ®@opma rocymapcTtBa: ¢opma mpaBieHHs, Gdopma

rOCYJIapCTBEHHOT'O YCTPOMCTBA, MOJUTHYECKUIN PEKUM.

Pazzen 3. OcHOBEI
KOHCTI/ITyI_[I/IOHHOFO HpaBa.

3.1. TloHsATME KOHCTUTYLIMOHHOTO IIpaBa KakK OTpaciid Ipasa.
[IpenMer 1 MeTOA KOHCTUTYLIMOHHOTO TMPaBa.

3.2. McTOYHNKHM KOHCTUTYLIMOHHOI'O IIpaBa.

3.3. OCHOBHBIE HHCTUTYThI KOHCTUTYIIHOHHOT'O ITpaBa.

Pasnen 4. OcHOBEI
aIMUHUCTPATUBHOTO TIpaBa.

4.1. IlonsiTHE aIMUHUCTPATUBHOIO IIpaBa Kak OTPAciH IpaBa.
[IpenMer u MeTOA aIMUHUCTPATUBHOTO MPaBa.

4.2. IcTOYHMKY aAMUHUACTPATUBHOIO IIPABa.

4.3. OCHOBHbBIC UHCTUTYThI AJIMUHUCTPATUBHOTIO MpaBa.
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4.4. TlonsTMe agMUHHCTPATUBHOIO IIPAaBOHAPYLIEHUS U
aJIMMHHCTPATUBHONW OTBETCTBEHHOCTH.

Pa3znen 5. OcHoBbI 5.1. IlonsTHE rpa)1aHCKOro IpaBa Kak oTpaciu npasa. [lpenqmer
IPa)/IaHCKOIo MpaBa. Y METO/J] TPaXKIaHCKOTO TpaBa.

5.2. McTOYHUKY Ipa’kJaHCKOTO IIpaBa.

5.3. OCHOBHBIE UHCTUTYTHI TPAXKIAHCKOTO MpaBa.

5.4. TDpaxnmanckoe  mnpaBooTHouieHue. Duzuyeckue U
IOpUANYECKHE JIUIA KaK CYObEeKThI I'Pa)/IaHCKOIO MpaBa.

5.5. IlonsiTHe U cofepkaHue nmpaBa COOCTBEHHOCTH.

5.6. Ilonstue rpaxaaHcKo-paBoBOM caenku. llonstue wu
CoJIep’KaHue IpakJaHCKO-IIPaBOBOrO JI0TOBOPA.

5.7. Tlonsitue W BUABI 00s3aTENBCTB. | pakaaHCKO-TIpaBOBas

OTBETCTBEHHOCT.
Pa3znen 6. OcHOBBI 6.1. [TonsiTHe YroJoBHOTO MpaBa Kak oTpaciu npasa. [Ipeamer u
YTOJIOBHOTO MpaBa. METO/I yrOJIOBHOTO ITpaBa.

6.2. HWctouHuku yronoBHoro mpaBa. OCHOBHBIE HHCTUTYThI
YTOJIOBHOTO IIPaBa.

6.3. IlonsTue, npu3HaK U COCTAB NPECTYIICHUS.

6.4. [lonsitue yromoBHOW OTBEeTCTBEHHOCTU. [loHsTHE W BHIBI
YTrOJIOBHBIX HAaKa3aHUMU.

Paznen 7. OcHoBsl TpynoBoro | 7.1. Ilondarue TpynoBoro nmpasa Kak oTpaciu npasa. [Ipenmer u
npasa. METO/I TPYA0BOT'O MpaBa.

7.2. VICTOYHUKH TPYAOBOIO MpaBa.

7.3. OCHOBHBIE HHCTUTYThI TPYAOBOIO IPaBA.

7.4. TpynoBo# 10roBop: MOHSTHE, COACPIKAHNE U BUJIBI.

7.5. PaGouee BpeMs U BpeMsl OT/IbIXa.

7.6. lloHsiTHe OIIATHI TPY/IA.

7.77. JlACUMIUIMHA TPYda U TPYAOBOU pacCroOpsIoK.

7.8. TpynoBbie CIIOPHI: TOHSITUE U BUJIBI.

Pa3nen 8. OcuoBbl cemelinoro | 8.1. [lonsTue cemeitHoro nmpasa kKak orpaciu npasa. [Ipeamer u
pasa. METOJI CEMEMHOIO IIpaBa.

8.2. Hcrtounuku cemeitHoro mnpaBa. OCHOBHbIE HWHCTUTYTHI
CEMENHOrO IpaBa.

8.3. IlonsTue, npyU3HAKK, YCIOBHS M OPSAOK 3aKJIFOUEHUs Opaka.
[Ipu3nanue Opaka HeaelcTBUTENbHBIM. PacTopixeHue Opaka.
8.4. ITpaBa u 00s13aHHOCTH CYIpYTroB. IIpaBa
HECOBEPUICHHOJIETHUX JIETEN.

8.5. AnMMeHTHbIe 00513aTeNIbCTBA.

HanmeHoBaHMe TMCUMIUIMHBI | DKOHOMHKA
O0bém qucuunannel, 3E/ak.u.  |2/72
COJEPKAHUE JUCHUITJINHBI

Pa3znenl Tembl
Tema 1.1. IlpenmeT 1 METO SKOHOMHUKHU
Tewma 1.2. McToprnuecknii aHAIN3 3 KOHOMHYECKUX LIKOJ,
Paznen 1. Beenenue YKOHOMHYECKHE CUCTEMBI COBPEMEHHOCTHU
Tema 1.3. IIpo6nema s3¢gpdhexTuBHOCTH. OOIIAsT XapaKTEPUCTHKA
PBIHOYHOM 3KOHOMMKU
Paznen 2. MuKposKOHOMHKA Tewma 2.1. Peraku 6mar. Cripoc ¥ IpeIyIo’KeHHE
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HanmeHoBaHMe IMCHUILIMHBI

DKOHOMHKA

O0béM mucoumIuHbL, 3E/ak.4.

272

COJAEPKAHUME JUCHOUITJIMHBI

Pa3peinl

Tembl

Tewma 2.2. IToBeaenue norpedutesns. [IponszBoacTBo
SKOHOMHYECKUX OJiar

Tema 2.3. CoBepilieHHasi U HECOBEPIIICHHAS KOHKYPEHIIUSI.
PuiHKuM pecypcoB

Paznen 3. MakposkoHOMHKA

Tema 3.1. OcHOBHBIE MAKPOIKOHOMHYECKHUE TIPOOIEMBI U
nokasarenu. Makpo3KOHOMHUYECKOE paBHOBECHE

Tema 3.2. Mongens AD-AS

Tema 3.3. DKOHOMUYEKHI POCT U IKOHOMUUYECKHH ITUKJIT

Tewma 3.4. Unadmsimus u 6e3padboTuia

Tema 3.5. brogkeTHO-HAIOroBas MOJIUTHKA. JleHeKHO-
KpEIMTHAs MOJUTHUKA

Paznen 4. Mexnynaponas
9KOHOMUKA

Tema 4.1. MupoBasi 53KOHOMHKA U MEXIAYHAPOIHbIE
SKOHOMHUYECKUE OTHOIIIEHUS

Tewma 4.2. Teopun MexxayHapoHON ToproBiu. [ mobanuzanus

HaumeHoBaHNe TUCHUILIINHBI

Oprannydeckasi XUMUs

O0BEM TMCHHMILIHHBI, 4 /144
3E/ak.u.
COJEPKAHUE JUCHUITJINHBbI
Paznennl Tembl
Pazgen 1 I'ubpuan3aIus, THITBI XUMHUYECKHX CBSA3EH, H30MEPHS.

OCHOBHBbIE OHATUS OPraHUYECKON XUMUU Teopust ~ XMMHYECKOrO  CTPOCHHsS — OPraHHYECKMX

coenuHenuit A.M. bytiepona.

VYri1eBo10posl

AnKaHBI, aNKeHbl, aIKUHBI U JUEeHBl.  PeaknnoHHAs
CIOCOOHOCTh, HOMEHKJIATypa, u3oMepusi. PeakiimonHas
criocobHocTh.  [luknoankanel.  Kondopmammu u
KOH(QUTYpalluu  [HKIOTeKcaHa.  ApoMaTHYecKue
YTII€BOIOPOJIBL. [Tonsitue APOMAaTHUYHOCTH.
Howmenxknarypa. IlpaBwio opueHtanuu. MexaHuU3M
ANEKTPO(PHILHOTO 3aMEIICHUSI.

Paznen 2

I"amoreHnIpon3BOIHBIE YTIIEBOJOPO/IOB, HYKJICO(UIBHOTO 3aMELeHNS U SITMMUHUPOBAHUS
CHUPTHI, MPOCThIE F3UPHI, PEHOIBI (Sn u E). ApuHOBBII MEXaHH3M U MEXaHU3M

["anoreHnpon3BoOIHBIE YTIIEBOAOPOAOB. Peakiyn

SnAr. Crinptsl, mpoctbie 3¢upbl. CuHTE3,
CBOMCTBA TMAPOKCHIIBHON TPYIIIBL.
OTUIIEHTITUKOIb, TIULEPUH, OKCUpaHbl. DeHOJIbI.
Kucnornsle cBoiicTBa ¢peHon0B. Peakunn
AIIEKTPO(UITBHOTO 3aMEeICHUsT B OCH30JIbHOM
sanape GeHoynos.

Pa3nen 3
KapOonunsHbie coequHeHNs

Anprerunbl, KeTOHBL Peakmum HyKI€oGHIEHOTO
MIPUCOEIMHEHUA W TPUCOCAUMHEHUSI-OTIICIUICHUS 10
KapOOHWIBEHON  rpymme.  Peaknuum — ambaoibHO-
KpPOTOHOBOM KOHJIeHcalluu. HernpeaeabHble anbaeruibl
U KETOHBI. XMMHUYECKHE CBOWCTBA 0,3-HETpPEeIbHBIX
KapOOHUIIEHBIX COCTMHCHHM. Peakuum
NMEKTPOPHUIBLHOTO W HYKICODHUIBHOrO  (peakius




Jucturmmuael (Moaynn) u3ydatorcs B pamkax ocsoerus OI1 BO «buomenunnuay no Hanpasiernro 06.03.01
buonorus

Muxasisi) TPUCOCAWHEHHS K  0,B-HempeaeTbHBIM
aNpJeruiaM U KeTOHaM. ApOMaTHYECKHE aTbJCTHIIbI U
KETOHBI.

Pa3znen 4
AMUHBI

Amudarrdeckue aMuHbl. XUMHUYECKHE CBONCTBA
amuHOB. HykieoduiibHbie CBOWCTBA:
ANKWIMPOBAHKE U allWJIMPOBAHUE aMUHOB.
Peakuuu paznuyHbIX aMUHOB C a30TUCTOM
KHCJIOTOM. ApoMaTU4ecKrue aMuHbl. Peakuuu
anekTpodmIbHOTO 3amernienus. [lapameramon.
Cynbdanunonas kuciora. L[BUTTep-HOHBI.
[TonsiTre 0 cynbpamMuUIHBIX MTpermapaTax.
ApomMaTtuyeckue coiu IuazoHusi. A3ocodyeTaHue.
A30OKpacuTelu.

Paznen 5
KapOoHoBbIe KHUCTOTHI

Kap6oHoBbie KHCTOTHI. XUMUYECKUE CBOMCTBA
KapOOHOBBIX KUCIIOT, MOJYYCHHE PA3THYHBIX
MIPOU3BOHBIX KUCIOT. MypaBbHHAs, YKCYCHa,
MaJbMUTHHOBAS U CTEAPUHOBAS KUCIIOTHI.
ben3soiinas kucnora. SlHrapHas Kuciora, ee
auruapun u amuj. Pearent NBS (N-
OopomcykuuHuMuUn). JJnkapOoHOBbBIE
apoMaTH4ecKue KUCIOTHI ((pranenas,
nzodrasieBas u TepedraneBast KHCIOTHI).
Henpenenbabie kucnotel. Luc-Tpanc-nuzomepus.
dymapoBas U MaJIEUHOBAsI KUCIOTHI. AKpUIOBas
Y METaKpUJIOBasi KMCIIOThI, X XUMHYECKUE
cBoiicTBa. [lupoBUHOrpagHas KUCIOTa, €€
CBOICTBa. ALIETOYKCYCHBIN up.
CrnoxuoadupHas konaencanus Knsiizena. Kero-
€HOJIbHAsI TAyTOMEpHsl. Peakiny KeTOHHOU 1
€HOJBHOU (hOPM aleTOyKCyCHOTO 3dupa.
KucnotrHoe 1 KETOHHOE paclleIIeHHE.
Oxkcukucnotsl. U30Mepusi, HOMEHKIIATYpa,
CIoCcOObI MOMYYEHUS 0~ U 3-OKCUKUCIIOT.
Herunparanus o-, B- ¥ Y-OKCUKUCIOT. JIakThabI 1
JAKTOHBI. [ TMKoNeBas, MOJIOUHASI U BUHHAS
KHUCJIOTHL. HaxoxkieHue B nmpupojie, CBONCTBA.
Onrtuueckast uzomepusi. ACMMMETPUYECKUN aTOM
yriaepojaa. DHaHTUOMEPHI, TUACTEPEOMEPHI, ME30-
dbopMsl, pariematsl. OTHOCUTENbHAS U
abcomoTHas koHpurypanuu. [Ipoekinonnsie
dbopmynbel Oumiepa. CTepeoXuMHusI MOJIOYHON U
BUHHOM K1cIOT. CiocoObl pa3aenenus
paneMatoB. ACUMMETPUYECKUN CUHTE3.

Paznen 6
[IpupoaHbie COCIMHEHHS.
AMUHOKHCIIOTBI

Vrnesomsl,

Knaccudukarus caxapos. [ukso-tenHas
TayTOMEpHI. MyTapoTtanus. Peaknuun 1o
(GyHKUMOHAIBHBIM TpynmnaM. PacmpocTpaHeHue B
npupoze. I'unponus, peakunu mo (yHKIMOHATBHBIM
TpyTImaM. Boccranasnusaromue 51
HEBOCCTaHABJIMBAIOIINE JIUcaxapysl. Oowiee
[pEACTaBICHUE O COCTABE U CTPOCHUU HYKJIIEUHOBBIX
KHUCIOT. AM{QoTepHbIe CBOICTBA aMHHOKHCIOT.
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[Burtep-uonsl. CpaBHEHHE XUMHUYECKHUX CBOMCTB Ol
, B- u Y-aMUHOKHCIIOT, JIAKTaMBbl,
JIMKETOINUIIEPA3HHBI. Je3amMuHMpOBaHue u
JeKapOOKCHIIMPOBAHUE AMHMHOKUCIOT. benku, wux
CTpPOEHHE, aMUJIHbIE CBS3H. [Ipuponnsie
AMUHOKHCIIOTBI KaK COCTaBHBIE YacTH OEJKOB, MX
CTEPEOXUMHSI. Baxneiiue MIPEACTaBUTEIHN
IPUPOJIHBIX AMUHOKHUCIIOT (TJIULMH, aJJaHUH, BaJIMH,
nponuH, Tpuntodan). OOmee mnpeacTaBiIcHHE O
CTpOCHUH, (PU3NYECKUX U XUMHUYECKHUX CBOHCTBAX
OenxoB. [lenTuanble cnvpand ¥ BOAOPOAHAS CBS3b.
IlenTHHBIN CHHTES.

Pazngen 7

JTHK

®dypaH, nuppoi, THodheH, MUPUIUH, XUHOJIHH.
Cunres u peaknuonHas cnocodnocts. PHK n JIHK.

[erepouukianueckue coemunenus. PHK wu | OOluee npencraBieHie o cocTaBe ¥ CTPOCHUH

HYKJIEMHOBBIX KHCJIOT. [ €TepOLMKIIbI Kak
CTPYKTYPHBIN 2JIEMEHT NPUPOIHBIX COETUHEHUIN
(ypHHOBBIE U TUPUMUAMHOBBIE OCHOBAHNSA).
PubonykneoTun s, 1€30KCHPUOOHYKICOTHIBI.
Hyxneosunel. Kommnemenrapuocts JTHK.

HaumeHoBaHNe TUCHUILIINHBI

buocratuctuka

O0BéM qucHUILINHEBL, 3E/aK. 4.
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COAEPKAHUE JMCIMITJIMHBI

Pazaennl Tembl
Paznen 1. OcHOBHBIE TOHATHS Tema 1.1 CoBpeMeHnHast OMOCTaTUCTUKA: 0030p 3a1ad,
OMOCTaTUCTHYECKOTO METOIOB U MPHIIOKEHHH
WCCIIEIOBAHMS Tema 1.2 [Tomynsiust, BBIOOpKa, pa3Mep BBIOOPKH,

pEeNpe3eHTaTUBHOCTD
Tewma 1.3 [lnanupoBanue uccieaoBaHus. 3a1auu
CTaTHCTUYECKOTO aHaJM3a

Pasnen 2. ®opmel
IpEeJICTaBICHUS
CTaTUCTUYECKUX
JTAHHBIX

Tewma 2.1 Tunsl JaHHBIX U1l CTATUCTUYECKOTO UCCIIEJOBAHMS
Tewma 2.2 I'paduueckoe npeAcTaBiIeHUE (IUArPaMMBbI,
rpaduKu 3aBUCUMOCTH, (YHKIIMU paclpeieeHus,
I'ucrorpammel, Aumku-ycbl, J{luarpammsl paccessHUs)

Tema 2.3 TabauuHoe npecTaBiIeHre (CBOIHbIE TaOIHIIbI)

Pa3nen 3. OnucarensHas
CTAaTUCTHKA

Tema 3.1 ToueuHas onieHKa napaMeTpoB (CpeaHue
(apudmernyeckas, reoMeTpuyecKas, rapMOHUYECKast), MO/,
MeraHa, KBapTUIIH, CTaHJAapTHOE OTKIIOHEHHE,
KOA(PHUIHUEHTH ACHMMETPHUH U HKcIecca. TOUHOCTh OLIEHOK,
3aBHUCHUMOCTh TOYHOCTHU OT pa3Mepa BbIOOPKH.

Tema 3.2 JloBepUTENbHBIN UHTEPBa (MHTEPBaIbHBIE
OIICHKH).

Pasnen 4. 3akoHBI
pacipeneneHus U ux
MIPUMEHEHHUE B
HCCIIEOBAHUN

Tema 4.1 JluckpeTHbIe 3aKOHBI PACIIPEAETICHUS
(bunomuanwhsIii, [Iyaccona)

Tema 4.2 HenpepbIBHbIE 3aKOHBI paclpeesIeHUs
(HopmanbHbIii 3aK0H pacnpenenenus, Xu-KBajapar,
Crpronenra, Gumepa)
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Pasnen 5. Cratuctuueckue
TUIIOTESDL.

1.

Tema 5.1 IToHsiTHE OCHOBHOM M aJIbTEPHATUBHOM rMIIOTE3.
[IpocTeie u cnoxHbIe TUIIOTE3bl. OMIMOKY MPH MPOBEPKE
TUIIOTE3.

Tema 5.2 CratucTuueckue KpuTepuu (OCHOBAaHHBIE HA
IIPEII0JIOKEHUN HOPMaJIbHOCTH, HEITApaMETPUUECKHE
KpUTEPHUH)

Pa3znen 6. CpaBHeHue rpymnn

Tema 6.1 CpaBHeHue cpeJHUX B JBYX BbIOOpKax AJis
HOpMaJbHO pacnpeaeneHHbIx BenuyuuH. ([lapublit u
HeneapHbIi kpurepuu CTbIOAECHTA).

Tema 6.2 HenmapameTpuieckue KpUTEpUU: KPUTEPUU IS
He3zaBucuMbIX rpynn (U-kputepuit Manna-YurtHu, Banbna-
Bonsdosumna), Kpurepuii Bunkokcona 1ij1st 3aBUCUMBIX
HaOII0IeHU I

Paznen 7. JluciepcuoHHBIM
a”Ham3

Tema 7.1 Knaccudeckuii 1MCIEpCUOHHBIN aHAIN3.
Onnodaxropuslii. JIByx(akTopHbIii (IepeKkpecTHas U
uepapxudeckas MOJIeNu.)

Tema 7.2 Henapamerpuueckuil JUCTIEPCUOHHBIN aHATIN3
Kpackena-¥Yonnuca

Pasnen 8. BreisiBienue cBsizu

Tema 8.1 Kputepuii xu-kBajapar

MEXIY Tema 8.2 Tounslii kputepuii Puiepa
KaTeropuajibHbIMU Tema 8.3 Kpurepuit Mak-Hemapa
NepeMEHHBIMU

Pa3nen 9. Ananus 3aBUCHMOCTH Tema 9.1 KoppensiinoHHbINA aHAIIN3.
KOJIMYECTBEHHBIX Tema 9.2 PerpeccuonHbliiaHaIn3
MIEPEMEHHBIX

Paznen 10.  PaGota B Tewma 10.1 IToaroroBka TaHHBIX JJIsI CTATUCTUYECKOTO
MIPUKIIATHOM aHanu3a.
porpamme Tema 10.2 OnucarenbHasi CTaTUCTHKA.

Tema 10.3 Axaautuueckas CTaTUCTHKA.

HaunmeHnoBanue JMCUUILINHBI

BBenenue B OMOTEXHOJIOTHIO

O0bém qucuunmiannbl, 3E/ax. 4.

3/108

COAEPKAHUE JTNCHUITJIMHBI

Pa3zneanl

Tembl

Paznen 1

Ocnossl BT nponsBoacTBa u
MIPUHIIMIIBI KyJTbTUBUPOBAHUS
061000BEKTOB

Tema 1.1. BekTopsl pa3BUTHS OMOTEXHOJIOTUN U METUITMHCKUE
MPUIIOKEHUsI. BUOOOBEKT - OCHOBa OMOMETUITMTHCKUX
TEXHOJIOTHH, MPUHIIUTIBI KJIACCU(DUKAIIIN U
COBEPIICHCTBOBAHMUSL.

Tema 1.2. OcoGeHHOCTH TPOU3BOJICTBA JIEKAPCTBEHHBIX
CpeACTB MeToZaMu OMOTeXHOJI0rMU. BenomorarenbHbie
orepaluu npu Npou3BOACTBE OHMONpenapaTon

Tema 1.3. CoBepuiencTBoBaHUE 0M000BEeKTOB. [loaroTOBKA
MTUTATEIIbHBIX CPEeJl, MATePHAIIOB

Tewma 1.4. [IpuHIUIIBI CTAaHAAPTU3ANNUN U KOHTPOIIS KayecTBa
OuornpenapaToB

Pasnen 2
buoTtexHonorust pacTUTEIbHBIX
npoayueHtoB bAB

Tema 2.1. OcHosHuble rpynnsl BAB npongynupyemsie
pacTeHUsIMU IPUMEHSIEMbIE B MEAMLIMHCKOM ITPAKTUKE.

Tewma 2.2. BuaBI 0M00OBEKTOB PACTUTEIHLHOTO TIPOUCXOXKICHHUS
eI 1 METOAbI UX KYJIBTI/IBI/IPOBaHI/IH
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Tewma 2.3. nonyyeHue NepBUYHOTO Kajllyca, KyJbTUBPOBAHUE B
KaJUTYCHOM U CYCIIEH3MOHHOH KYIIBTYpe

Tema 2.4. Coxpanenue bO Ha npumepe KIETOYHBIX KYJIBTYP.
KonTposbs npoayktuBHOCTH U HakoruieHus BAC.

Paznen 3 Tema 3.1. depMeHTHBIC KaK OMOKATATIM3aTOPHl U AKTHBHBIC
BAB, nponyuupyemsie ¢dapmareBTHYeCKHE CyOCTaHIIUU
MUKPOOHOOOBEKTAMU Tema 3.2. buotexHo0THs MPOOMOTUKOB
Tema 3.3. AHTHOMOTHKH. AMUHOKUCIOTHL. BUTaMUHBI.
Crepoupl.
Tema 3.4. JIpoxoxu nponyuenst bAB
Paznen 4 Tema 4.1. [TonnyyeHre reHHOMHXEHEPHOT'O UHCYJIUHA U
['ennas unxenepus u MENTHIHBIX (DAKTOPOB POCTA.
HaHOOMOTEXHOJIOTUU Tewma 4.2.. PekomOvHaHTHBIE OEJIKH U IENTHIbI

Tema 4.3 KynbTuBupoBanue opranon. Kiionuposanue
YKUBOTHBIX. MeTO/1bI TPaHCIUIAHTALMHU SEP.

Tema 4.4. KnnonupoBaHue MIEKONUTAIOMKUX. MeTo bl
COXPaHEHUSI KJIIETOYHBIX KYJIBTYP.

HanmenoBaHMe IMCHUILIMHDbI

du3nueckas u KoJu1ouaHas XuMHusAa

O0béM mqucoumIuHbl, 3E/ak.4.

3/108

COJAEPKAHUME JUCHUIIJIMHBI

Paszaennl

Tembl

Pasnen 1. Beenenune. OCHOBEI
XUMHUYECKON TEPMOIMHAMUKHU

Tema 1.1. Tlpeamer ¢u3HUecKOl M KOJIOMIHOM XUMHH.
OcHOBHBIE pa3zienbl U MeToAbl (U3M4eckorl xumuu. Poinb
(bu3MYECKOM U KOJUTOMJIHON XUMUU B OMOJIOTHH.

Tema 1.2. TepMoaMHAMHMYECKHE CHUCTEMbl M IapaMeTphl.
OHeprus, Temiora, padora. [lepBblit 3aKOH TEPMOJUHAMUKU U
ero 3HaueHue B Ouonoruu. TepMoxumus. OHeEpreTHka
IPOIIECCOB B OMOJIOIMYECKUX CHCTEMAX.

Tema 1.3. BTopoii 3aKk0H TepMOAMHAMUKHI. DHTPOMIHS U KUBBIE
opranusMmbl. Kputepun HanpaBiIE€HHOCTH CaMOINPOM3BOJIBHBIX
IPOLIECCOB U XMMHUYECKOTO PABHOBECHSI.

Tema 1.4. VYueHue 0 XHMHYECKOM paBHOBECHUH. 3aKOH
JEHUCTBYIOIMX Macc. l3orepma XMMHMYECKOM  peakiuu.
Koncrantsl paBHOBecusi. M3o00apa XMMHUYECKOH peakiHH.
[Tpunnun Jle-IlaTense.

TepmoanHaMHYECKUE CBOMCTBA
pacTBOPOB

Paznen 2. da3oBbie paBHOBECHS.

Tema 2.1. IlpaBuno ¢a3 I'm66ca. dazoBast nuarpamMMa BOJBI,
roma. PactBopel. OOmas xapakTepUCTHKA  PacTBOPOB.
TepMoauHaMuKa MPOLECCOB pacTBOpeHHs. PacTBopuMocTh
ra30B B )KHJKOCTSX.

Tema 2.2. KonnuratuBHble cBoiicTBa pactBopoB. duddysus B
pactBopax. OcMOC, OCMOTHYECKOE JaBlieHHE, 3aKOoH BaHT-
Todda, s100CMOC, OCMOIISIIBHOCTD, OHKOTUYECKOE JaBIICHHE.
WN30TOHMYECKH, THUNOTOHWYECKMA W  THIEPTOHUYECKHU
pacTBophl, UX npuMmeHenue. Pomb muddysum u ocmoca s
OMOJIOTUYECKNX  CHUCTeM. MeMOpaHHBIE  TIPOLIECCHl U
Oouonornueckue MemOpanbl. Kilerounas o0osnouka — Kak
MeMOpaHa. SIBneHue ocMoca B KJIETKE.
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Pasnen 3. PacTBopsl Tema 3.1. M3oronmueckuii xod3ppumuent Bant-I'odda, ero
3JIEKTPOJIMTOB U UX OCOOEHHOCTH |(PU3HUYECKU CMBICIL. VY nenbHast u MOJIsIpHast

AJIEKTPONPOBOJHOCTH  PACTBOPOB  3JIEKTPOJUTOB. MeTobl
KOHAYKTOMETPUU  TPU  HCCIENOBAHUU  OMOJOTMYECKUX

JKUIKOCTEH.
Paznen 4. TepmoauHamuka Tema 4.1. Mexauusm BO3HHUKHOBEHUS JIBOMHOTI'O
AJIEKTPOJIHBIX MPOIIECCOB ANEKTPUYECKOTO CJIOs, BJCKTPOJHbIE MOTEHUUATBl U 3.1.C.,
rajJbBaHUYECKUE H KOHIICHTPAIlMOHHBIC DJIEMEHTEHI.
Knaccudukanus 3meKTpo1oB. DIEKTPOIbI s onpenaenenus pH
PacTBOPOB.

Tema 4.2. bydepusie pactBopsl. Bydepnas emxocts. Poinb
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOTO NOTEHIIMANIA B OMOJIOTHH.
Pa3nen 5. Xumnueckas Tema 5.1. Ckopocth xumuyeckol peakiuu. KunHerndeckoe
kuHeTnka. Karanus ypaBHeHue. Peakiiuu npocteie u ciioxHbie. OCHOBHOM MOCTYIaT
XUMHUYECKON KMHETUKU. MOJIEKYIIPHOCTD U NOPSIIOK PEAKIIUH.
[lepuon monymnpeBpamieHus. BrusHue Temneparypsl Ha
CKOPOCTb ~XMMHUYECKOM peakluu. OHeprusi aKTHUBAlUH.
YpaBHeHue AppeHnuyca.

Tema 5.2. Kartanu3 TOMOT€HHBIM W  TE€TEPOTrCHHBIN.

depMeHTaTUBHBIN KaTajius, ero OCOOEHHOCTH.
DOTOXMMUYECKHE  KATAIUTUYECKUE PEaKUUH B  KHUBBIX
CUCTEMaX.
Paznen 6. [loBepXHOCTHBIE Tema 6.1. U30bITOYHAs TIOBEPXHOCTHAs JHEPTHs H
SIBJICHUS M aJICOPOLIHsI MIOBEPXHOCTHOE HATsDKEHHWE Ha rpaHule pasnena ¢a3. Ponb
MOBEPXHOCTHOTO  HATSDKEHHMS] JUISl  KUBBIX  OPraHU3MOB.
Knaccudukanms a7ICOPOITMOHHBIX MPOIIECCOB.
KonnuecTBeHHbIE XapaKTEPUCTUKH aJICOPOITHH.
Tema 6.2. Xpomartorpadus. [Ipumenenue

XpoMarorpaduyeckoro aHajansa B OMOJIOTHH.

Paznen 7. [lucniepcunie cucrembl |Tema 7.1. Ilpupoma u  knaccudukamuss  JUCHEPCHBIX
(KOJUTOMJTHBIX ) CUCTEM M METO/Ibl X noiydyeHus. OcobeHHoCTH
MOJIEKYJISIPHO-KUHETUUECKUX M ONTHYECKUX  CBOMCTB,
T dy3un U 0cMoca B KOJUIOUTHBIX CUCTEMAX.

Tema 7.2. Cemumentarusi. MeToabl OYMCTKH KOJJIOUIHBIX
cucreM  (oOpaTHbIf  ocMoOC,  JManu3,  3JIEKTPOJIUAIIN3,
yIbTpapUIbTPaLus). DIIEKTPOKMHETUYECKUE CBOMCTBA
JVCIIEPCHBIX CUCTEM.

Tema 7.3. bwnomormdeckme JKHUIKOCTH KaK KOJJIOHIHEBIE

CHCTEMBI.
Paznen 8. Beicokomonekynsipusie | Tema 8.1. PacTBopbl BBICOKOMOJIEKYJSIPHBIX COEIUHEHUM
COEIMHEHUS U UX CBOWCTBA (BMC) u ux Ouomormyeckoe 3HaueHue. PactBoper BMC —

MoJIeKyJsipHble Kosutouabl. CBoiicTBa pactBopoB BMC.

Tema 8.2. AMdotepubie cBoiicTBa 6enkoB. M303mekTprdeckoe
cocTosHue. BrplcanuBaHue, JAeHaTypauusi, KoallepBallus.
buonoruueckoe 3HaueHUE CBONCTB U XapaKTEPUCTUK PACTBOPOB
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH.

HanmeHoBaHMe TUCHHMILIMHBI | AHATUTUYECKAS XUMUS
O0bém qucuumannel, 3E/ak.4. |3/108
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COAEPKAHUME JNCHUIIJIMHBI

Pa3nennl TeMBI
Tema 1.1. IIpeameT aHaMUTHYECKOM XUMUH, €€ CTPYKTYpa.
Paznen 1 Knaccudukanus MmeTonoB ananusa. MeTpoiIoruieckiue OCHOBBI
Beenenue XUMHUYECKoro aHanuza. OcoO0eHHOCTH MPUMEHEHUS METOJI0B

AQHAJTUTUYECKOW XMMHUH B OMOMETUIIMHCKUX MCCIIEIOBAHUAX
Tema 2.1. HekoTopble MOJIOKEHUSI TEOPUU PACTBOPOB
9J1eKTPOIUTOB. CUIIBHBIC U CJIA0BIE SJEKTPOIUTHI

Tema 2.2. [IpoTonuTrueckre paBHOBECHS B BOJHBIX pacTBOpax
cJ1abbIX KUCIIOT, OCHOBAHMI U coseld. bBydepHbie cuctemsl.
KucnoTHo-0CHOBHOE TUTPOBaHUE

Paznen 2 Tewma 2.3. I'ereporeHHbIe paBHOBECHUS B CUCTEME OCAT0K —
Teoperuveckrue OCHOBBI HACBIIICHHBI PACTBOP MaJIOPACTBOPUMOTO AIICKTPOJIUTA.
aHAJIUTUYECKON XUMHUH MCTOI[I)I 0CaIUTCIBHOI'O TUTPOBAHUA

Tema 2.4. OKucCIUTEIbHO-BOCCTAHOBUTENIbHBIE PABHOBECHS.
CranpmapTHbie, peasibHbIe U (OPMAIBHBIE PEIOKC-TIOTCHIINAIIBI.
OKHUCIINTENIBHO-BOCCTAHOBUTEJIBHOE TUTPOBAHUE

Tema 2.5. PaBHOBECHS B pacTBOpax KOOPAWHALMOHHBIX
coeanHenuil. KommiekcoHoMeTpuyeckoe THTPOBaHUE

Tema 3.1. DnekTpoMarHuTHOE U3JIY4YE€HUE U €TO
B3aUMOJIEHCTBHE C BeleCTBOM. OCHOBBI TEOPUHU ATOMHBIX U
MOJICKYJISIPHBIX CIIEKTPOB

Tema 3.2. MeToabl aTOMHOI'O CHEKTPAJIBLHOTO aHaIM3a. MeTo bl

Pa3nen 3

MOJICKYJISIPHOTO CIIEKTpaJIbHOTO aHaiu3a. DoToMeTpuuecKkue
CrexTpaibHbIe METO/IbI

METO/Ibl aHAIH3a
aHanmsa

Tema 3.3. UndpakpacHas ciekrpockonus. JIlOMUHECIIEHTHBIN
ananu3. [Ipupona dbayopectenuu. KonmdecTBeHHBIM
(bayopectieHTHBIN aHau3. [I[puMeHeHNe ClIeKTPAIbHBIX METOI0B
B OMOMEIUIINHE

Tema 4.1. OCHOBBI PTEKTPOXUMHUYECKUX METOJIOB U UX

Paznen 4 IIpUMEHEHHEe. PaBHOBECHBIE M HEPAaBHOBECHBIE METOIbI
Onexrpoxumuueckue Metonpl | Tema 4.2. Dnextpoasl. [loreniimomerpusi. Metoabt
MTOTEHITMOMETPHUUECKOTO TUTPOBAHUSI

Paznen 5

Meronsl pazeneHus u
KOHLIEHTPUPOBAHHUS B
KOJIMYECTBEHHOM aHaJIN3e

Tema 5.1. Xpomarorpadus. MonoobMmenHas xpomarorpadus,
MOHHUTBI, XapaKTEPUCTUKN MOHUTOB. DKCTPAKIIMOHHBIE METOIBI B
KOJINYECTBEHHOM aHaJIn3e

HaumenoBanue
DOMOpHoIOTHs
AUCHMILINHBI
O0BbEéM TUCUUIIMHBI, /72
3E/ak.4.
COIEPXKAHUE JUCHUITJINHBI
Pazaesbl Tembl
Paznen 1 Tema 1.1. CTpoeHre My>KCKHX MOJOBBIX KJI€TOK. CriepMaToOreHes.
OOm1ast 5SMOpHOIOTHS
Tema 1.2. CtpoeHHe )KEHCKHUX MOJOBBIX KJIETOK. OBOTEHES.
Knaccugukanus sifliekaeTox.
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Tema 1.3. OmtonorBopenue. CTaauu OII0A0TBOPEHUS. 3UrOTA.

Tewma 1.4. Ilponiecc u Tunsl gpodiieHus. OdpazoBaHue OJIaCTYIEL.

Tewma 1.5. [Ipornecc racrpysiiuu. Tunel ractpynsauu. OOpa3oBaHue
3apOJIBIIIEBHIX JHCTKOB.

Tema 1.6. 3akmaaka oceBbIX 3ayaTkoB opraHoB. OOpaszoBaHue
HepBHOU TpyOKu. OOpa3oBaHWE COMHUTOB.

Tema 1.7. Me3enxuma u ee 3HaueHUE B (POPMUPOBAHUH PA3IUUHBIX
tkaHed. J[uddepennmpoBka SKTOAEPMbI U SHTOJIEPMBI.

Tema 1.8. IIpoBu3opHBIC OpraHbl: aMHHOH, CE€poO3Has 000JOYKa,
YKEITOYHBIN MEIIOK, aJUTAHTOUC, XOPHUOH, MialieHTa. OCOOEHHOCTH UX
o0Opa3oBaHus ¥ PYHKINHU Y Pa3HBIX THIIOB KHUBOTHBIX.

Paznen 2 Tema 2.1. Ilepuommzanus BHYTpUYTPOOHOTO Pa3BUTHUS YEJIOBEKA.
Pannue cranuu OmnogorBopenue. MyXCKO#l 1 )KEHCKUN POHYKIICYCHI.

SMOpPHOTeHe3a Ye/I0BeKa | Tema 2.2. M3yueHue mporecca ApobiIeHns y denoBeka. Mopyia.
biracronucra.

Tema 2.3. Ummnanrtamusa. CTaguu U XpOHOJIOTHS ITpoiiecca
VMIUTAHTAIAN 3aPO/IBIIIA.

Tewma 2.4. M3ydeHue nporecca racTpyJisliiy y YeloBeKa.
Oo6pazoBanue u nuddepeHITIPOBKA MEPBUIHBIX 3aPOIBIIIEBHIX
JIUCTKOB.

Tema 2.5. I'ucrorenes, opraHoreHes.

Tema 2.6. PazButns u cCTpoeHMsI IPOBU30PHBIX OPIaHOB.

Tema 2.7. Cucrema matb-1ioa. Kpurnueckue nepruoabl pa3BUTHSL.

HanmeHnoBanue nucuuiminebl  |buoreorpadus
O0bém aucumaunel, 3E/ak.u.  |2/72
COJEP KAHUE JUCIHUITJINHBbI

Pazaesibl Tembl
Tema 1.1. IIpeamer u 06bekT 6uoreorpaduu, MoJI0KEHUE B
Paznen 1. Teopernueckue CHUCTEME HayK.
OCHOBBI Ouoreorpaduun Tema 1.2. Mctopus pa3Butus 6uoreorpaduu.

Tema 1.3.0cHOBHBIE TOHATHS.

Tema 2.1. Yuenue 06 apeanax.

Tema 2.2. ®nopuctuyeckoe 1 (ayHUCTUYECKOE JICIEHNE CYIIH.
Tema 2.3. OctpoBHas 6uoreorpadus.

Tema 3.1 OcHOBBI OMOTEOLIEHOIOTHH.

Tema 3.2. OcHOBHBIE 30HAJIbHBIE OMOMBI.

Tema 3.3. buoreorpacgusi okeaHoB.

Tewma 3.4. Meaumuuckas reorpadusi.

Tema 4.1. Kaprorpadguueckue Meto s B buoreorpaduu.
Tema 4.2. OcHOBBEI OMOUHIUKALIUH.

Tema 4.3. CpaBHUTENBbHO-TEOTpaPUUECKH METO/T B
ouoreorpaduu.

Paznen 2. I'eorpadus
OpPTraHU3MOB

Paznen 3. 'eorpadust coobiecT

Paszgen 4. Meroasl
OouoreorpaduuecKmx
HUCCIeI0BaHuN
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HaumenoBanue JAUCHHUIIIMHBI

buosTuka

O0BEéM TUCHUTIINHBI

3 3E (108 wyac.)

COJAEPKAHUME JUCHOUIIJIMHBI

Pa3nennl

TeMmbl

Pa3nen 1. OTuka: oCHOBHBIE TEOpUU U
KOHICIIIIUH.

Tema 1.1. DTuKa: OCHOBHBIE TEOPUU U
KOHIICTIITUH.

Tema 1.2. buostuka: e€ nmpenMer, cratyc, Kpyr
npo0iem

Paznen 2. CoBpemenHas GnoMe TUITTHCKAS
stuka. [IpodeccronanbHast STUKa y4eHOTO B
o0acTu MEAMKO-OMOIOTUYECKUX HAYK;
MEJUIIUHCKOTO paOOTHHKA.

Tema 2.1. Menunuuackas 3THKA.
[IpodeccuonanpHas 3THKa Bpaya.

Tema 2.2. O0s13aHHOCTHU TOCY1apCTBA B
oOnactu 3apaBooxpanenus. Crnenuduka
6HOM€IH/IIII/IHCKOI>1 9TUKH B KOMMCPUYCCKOM
MeJl. YUPeXKICHHH.

Pazgen 3. DTuueckue acreKkThbl MEIUIIMHCKUX
BMEIIATEILCTB B PEIPOIYKITUIO YSIIOBEKA.

Tema 3.1. DTueckue acreKThl MEIUITHHCKUX
BMEIIATEILCTB B PEIPOTYKITUIO YSIIOBEKA.

Pasnen 4. BmemareascTBO B TEHOM YETIOBEKA.
EBrenuka. Knonuposanue.

Tema 4.1. DTudeckue npoOIeMbl TEHHOM
WH)KEHEPUHU

Paznen 5. Cmepth u ymupanue. [IpoGremsl
9BTAHA3UU U NAJUIMATUBHON MEIULIMHBI.

Tema 5.1. IlayutmaTuBHAsT METULIMHA.

Tema 5.2. Onpenenenue cMepTu. DBTaHA3HUS.

Pa3nen 6. TpancrulaHTanus OpraHoB ¥ TKaHEH

Tema 6.1. TpancruianTanus opraHoB U TKaHEN

Pa3nen 7. MopainbHble mpo0ieMbl pU3NYECKOM
M TICHXHYECKOH OEJIOCTHOCTH IMallMCHTA

Tema 7.1. MopaiibHble Tpo0aembl (U3HUECKOi
H TICUXWUYECKON OEJIOCTHOCTH ITallMCHTAa

Pa3nen 8. DkcriepMMeHTHI ¢ ydacTueM JIoied U
JKHUBOTHBIX.

Tema 8.1. DKkCIEpUMEHT KaK HaAYYHBIA METOJ.
Hctopus MEAMIIMHCKOTO 3KCIIEPUMEHTA U
OmbIT BTOpOi1 MUPOBO BOMHBI.
HropubGeprckuit konekc, XenbcuHCKas
JIeKJIapanus.

Tema 8.2. DKCIIEpUMEHTBI C y4aCTHEM
»kUBOTHBIX, Konnenmus 3R

HanmeHnoBanue JMCUUILINHBI

«DU3N0JI0TH YEJIOBEKAa U "KUBOTHBIX)

O0bém qucunmannbl, 3E/ak.q. |4/144

COIEPKAHME JNCIUITJINHBI

Pasznenant

Tembl

Paznen 1. Ilpenmer
(U3HONOTHH B CUCTEME
OMOJIOrMYECKUX 3HAHUM.

Tema 1.1 ®usnonorus kak Hayka 0 QYHKIHSIX OpraHu3Ma U
OTJENBHBIX €ro yacTeil. MeTo1bl (hU3H0IOTHYeCcKUX
HUCCIIETOBAHUMN.

Paznien 2. OcHOBHI (huznoOIOTHN
BO30Y/IMMBIX TKaHEH. 3aKOHBI
pa3apakeHus ¥ BO30YKIeHUS

Tema 2.1. OcHOBBI (pH3HOIOTUN OMOJIOTHYECKUX MeMOpaH. Buibl
MOHHBIX KaHasloB. CTPyKTypa U CBOMCTBAa MEMOpaHBI
BO30YAMMBIX KJIETOK. 3aKOHBI pa3fApakeHus! U BO30YKICHHS.
[TpoBeneHne BO30YKICHHUS.

Tema 2.2. CtpoeHne U QyHKIIUN HEHpOHA. AKCOHHBIH
Tpancnopt. PU3M0I0THsI HEPBHOTO BOJIOKHA, HEpBaA. Helipon
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KaK CTPYKTYPHO-()YHKIIMOHAIIbHAS €IMHUIIA HEPBHOW CUCTEMBI.
MenuaTopbl 1 MOYJISITOPEl HEPBHOW CHCTEMBI.

Tema 2.3. ®usnonorus cunanca. [lepenaya Bo30yxaeHus ¢
OJTHOM KJIETKH Ha APYTyI0. DJIEKTPUIECKUE U XUMUUYECKHE
CHHAIICBI, X CTPYKTYpPHBIC ¥ (PYHKIIMOHAIBHBIEC PA3TUUHS.
BsaumoneiicTeue MenuaTopa ¢ XOJIMHOPELENTOPaMuU
MOCTCUHANTHYECKOH MeMOpanbl. [locTrcuHanTnyeckuit
IIOTEHIIAAJ, €0 OTJINYMS OT NOTEHIMANIA JCHCTBHS.

Tema 2.4. Ctpoenue u QyHKIIUH MTOTIEPEYHOIIONIOCATHIX U
IIAJIKUX MbIIIL. ['eHepanus noTeHuana JeMCTBUS B MBbILILIE.
Crpoenue capkomepa. Cokparuresnbhbie 0enku. Teopus
CKOJIbXeHUsI HUTel. OMHOYHOE U TETAHUYECKOE COKpAIEHUE.
Mortopuas eqununa. ['nmagkue mpimnsl. CpaBHUTENbHAS
XapaKTEPUCTUKA CKEJIETHBIX U IIaJKUX MbIIIL. Busl
MBIIIEYHBIX COKpalleHuil. Paborta u yromnenue. Cuia MblIIIIL.

Paznen 3. Ctpoenue u
(GYHKIIUU HEPBHOW CHCTEMBI.

Tema 3.1. ®usnonorus HeHTpaIbHONW HEPBHOW crcTeMbl. OOHiA
IJIaH CTPOEHUSI HEPBHOM CHCTEMBI TO3BOHOYHBIX.
AddepenTtHble, MPOMEXYTOUHBIE U 3 PepeHTHBIC HEHPOHEI.
[Tonstue o pednekce u pedaexropHoit nyre. Bo3Oyxaenue u
TOPMOYKEHHE B LICHTPAJIbHON HEPBHOU cucTeMbl. OCHOBHBIE
CBOMCTBa HEPBHBIX IIEHTPOB. PedriekTopHas perynanus
BHCIEPAIBHBIX M COMAaTUIECKUX (DYHKITHIA.

Tewma 3.2. YacTHas pu3n0IOTHS IIEHTPAIBHONW HEPBHOM
cuctembl. ['emaTosnnedanmueckuii 6apbep. CIUHHON MO3T,
pednexTopHas u npoBosias GyHKuuU. OYHKIIMHA Pa3TUIHBIX
OTJIEJIOB TOJIOBHOT'O MO3Tr'a (CTBOJI MO3Ta, IPOMEXKYTOUHBIH MO3T,
TUMOHMYECcKas CUCTeMa, TOJAKOPKOBBIE Apa, KOpa OOIBIIIX
MOJIYIIAPHI, MO3KEUOK).

Tema 3.3. BereratuBHas HEpBHas CUCTEMA, €€ POJIb B PETYJISALUU
BHYTPEHHUX OPraHOB U MOAJIEpKaHuU TomeocTaza. CTpyKTypHO-
(GyHKIMOHATbHASI OPTaHNU3aLUs CUMITATHYECKOTO U
[1apacUMIIaTUYECKOI0 OTACIIOB U UX PETYJIATOPHBIE
B3aMMOOTHOIIEHUA. MeTacuMIlaTU4ecKasi HEpBHask CUCTEMA.
MenuaTopsl BEreTaTUBHON HEPBHOM CHCTEMBI.

Pa3nen 4. I'ymopanbHas
peryJsuus opraHu3Ma.
OHJOKpPUHHAs CUCTEMA.

Tema 4.1. I'ymopanbHas peryasuus GU3noIorH4ecKux (GyHKIHMA.
®duszunonorus xene3 BHyTpeHHel cekpennn. O01ue cBoiicTBa
TOPMOHOB, UEPAPXHUS B JESATEIBHOCTH KeJe3 BHYTPEHHEN
cexkpennn. XUMHYECKasi IPUpPOa OCHOBHBIX IPYIII TOPMOHOB U
0COOEHHOCTH MX B3aMMOJEHCTBHS C KJIETKAMU-MHUILEHSIMH.

Tema 4.2. YacTHast pu3nonorus xeie3 BHYTPEHHEN CeKpelny —
LUTOBUHAS U NIAPALIUTOBUIHBIC JKEIIE3bl, HAAIIOYECYHUKH,
IOJIOBBIE KEJIE3bl, MMOPKEIyIOYHAs Kelle3a.

Paznen 5. ®usnonorusa
CEHCOPHBIX CHUCTEM.

Tema 5.1. Obmas dusnonorus anaauzaTopos. Poib perentopos
u BeicnX otaenoB [{HC B BocipusiTun BHETHETO MUpa

Tema 5.2. YacTHas pu3HOIOTHS CEHCOPHBIX cucTeM. KoxHbII
aHaAJIN3aTop.

Tewma 5.3. ®uznonorus 3peHus.

Tema 5.4. ®usnonorus ciyxa ¥ BECTUOYJISIPHOTO arnmapara.

Tewma 5.5. ®usnonorust BKyca 1 000HSHHS.
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Paznen 6. @usnonorus Beicuieii | Tema 6.1. @usuonorust BH/I. YcinoBHsli peduekce, BUabI,
HEPBHOM JESITEIbHOCTH. Mexanu3Mbl popmupoBanus. [ u Il curnanbHbIe cUCTEMBI.
JuHamuueckuii ctepeoTur. Bo30yxaeHne 1 TOpPMOKEHHUS B KOPE
Oospux nmoaymapui. Tunsr BH/I.

Tema 6.2. [1lamate. Mexanusmel namsati. COH, €0 MEXaHHU3MBbI,

(ha3zbl.
Paznen 7. XKunkue cpensl Tema 7.1. ®ynkuus u cocraB kposu. [1mazma kpoBu.
OopraHu3ma 1 roMeocTas. @opMeHHBIE JIEMEHTHI KpoBU. JIeiikonuTel. @yHKINUU
DuU3M0I0rUst KPOBU. SPUTPOLUTOB U remorioduHa. ['pymmel kpoBu. Pesyc dakrop.

Tema 7.2. Cuctema peryssiuu arperaTHOro COCTOSIHUSL KPOBH.
buodusnueckue mexanusmbl. aswl cBepThIBaHUsA. bydepHbie
cucteMbl KpoBH. [10CTOSIHCTBO BHYTpEHHEH Cpelibl (TOMeocTas).
Pa3nen 8. duznomnorus Tema &8.1. Gusnonorus aeixanus. Buelndee neixanue. Poin
JIBIXaHHSI. JIbIXaTEIbHOM MYCKYJaTyphl. MI3MeHeHre 1aBieHuUs B
IIeBpaabHOM monoctu. OObEeMbI BO3/1yXa, XapaKTepHU3yIoIlIne
JIbIXaHUE, U EMKOCTH.

Tewma 8.2. buodusuka razooomena. Pa3HocTh mapiuaibHbIX
JIaBJICHUH Tra3a B AJIbBEOJISIPHOM BO3AYyX€, KPOBH, TKAHSX.
[Tepenoc razoB kpoBbio. KpuBas auccornuanyy reMorioonHa.
Perynsiius apixanusi.

Pa3nen 9. duznonorus Tema 9.1. ®uznonorus cepaeuHO-COCYAUCTON CUCTEMBI.
CEpIEYHO-COCYAUCTON Cepneunsrii uki. Pacpoctpanenue Bo30yxIeHUs 110
CHUCTEMEL. Muokapnay. [IpoBoasiuas cucrema cepaua. Perynsaums

JESTEITLHOCTH Cep/iiia. DIeKTpoKaparnorpadus.

Tema 9.2. @usnomnorus cocynoB. OCHOBHBIE 3aKOHBI
reMoinHaMHUKH. OyHKIIMOHANBHAS KJIacCU(UKAIIS COCYIOB.
Muxkporupkynsaus 1 IuM(poTok. MeTobl uccie0BaHus
KkpoBooOparieHusi. CKOpoCTh KPOBOTOKA, KPOBSTHOE JIaBJICHHE.
ITynsc. Perynsauus kpoBooOparieHusl.

Paznen 10. Boinenenue, Tema 10.1. Cucrema opranos BbiaeneHusi. O0pazoBaHuE MOYH B
(GU3UO0IOTHS TOYEK. noukax. [Touku kak opran romeocrasa. Y IbTpacTpyKTypa
He(poHa U pOJTh €0 OT/IETIOB B MPOIIECCe MOYEOOpa30BaHUS.
Mertoabl n3ydenus: GyHkuuu novek. IloHsTHE 0 KIMpEHCe.
Tewma 10.2. HemoueobOpa3oBarenbHble (yHKIMHU MoYeK. Posib
MOYEK B PA3BUTUH aJaNTUBHBIX peakiuii oprannima. Cxema
PEHHH-aHTHOTEH3WH-aJIbIOCTEPOHOBOMN CHCTEMBI.

Pazpnen 11. ®usnonorus Tema 11.1. O6mue npencraBiaeHus o nuiieBapeHun. OyHKIUU

NUIIEBAPEHUS. MULIEBAPUTENBHOIO TpakTa. MOTOpHKa MUIEBAPUTEIBLHOTO
TpakTa. CexkpeTopHas QyHKUHUS U MUILEBAPEHHE B MTOJIOCTH pTa U
KEIyJIKE.

Tema 11.2. Cexpenus B )KKT. IIumeBapeHne B TOHKOU 1
TOJICTOM KMIIKe. Posib meyeHu B nunieBapeHuu. BeacsiBanne
MUTATEJIbHBIX BEUIECTB B JKEIYJOYHO-KHIIEYHOM TPAKTE.

Paznen 12. O6men BemectB 1 | Tema 12.1. MeTtabosn3m yenoBeka. JHepreTHdeckuii oOMeH.
sHepruu. TepMoperynsauus. [TonsiTre o mpuxoze u pacxoje sHepruu. OnpeneneHue ypoBHs
MeTabonu3Mma. Buasl kanopumerpun. /[pixarenbHbli
koa¢pdunment. Kanopuueckuit 5KkBUBaJICHT KUCIOPO/aA.
OcHoBHOI 00MEH, CyTOYHBIN pacxo sHepruu. [Ipuxon u pacxon
BeIeCTB B opranu3Me. OOMeH OEJIKOB, )KUPOB, YIJICBOJIOB U
MHUKPO3JIEMEHTOB.
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Tema 12.2. HeiiporymopaiibHas perysisiius OOMeHa BEIlIeCTB B
opranuzme. Ousnonoruyeckue oCHOBbI nuTanus. OCHOBHBIE
MIPUHIUIIBI COCTABJICHHUS MMUILEBBIX PALIMOHOB.

Tema 12.3. Tepmoperyisinusd. [TIoHsiTue 0 roMOMOTEPMHBIX,
MOMKUIIOTEPMHBIX U TE€TEPOTEPMHBIX JKUBOTHBIX. TemnepaTypa
tena. [TonsaTre o TennonpoayKuuu U TEII00TAAYE.
CoxpaTUTeNnbHBIN U HECOKPATUTENBbHBIN TepMoreHe3. Bubl
teroornayu. Tepmopenenuus. IIposoasiue myTy 1 LEHTPbI
tepmoperyssauuu. ['uneprepmust. ['unorepmust. JIuxopanka.

HanmenoBanue
I'enetuka
JTUCIHUIIINHEI
O0bEM JUCHUILIHHBI,
3E/ak.4. 5/180
COJEPXAHUE JUCIHUIIJINHBI

Pasgennl

Tembl

Pazgen 1
BBenenue B reHeTHKY

Tema 1.1. IIpeamer u UCTOpUS T€HETUKU

Pasnen 2
MornekysipHbIe OCHOBBI
HACJIEICTBEHHOCTHU

Tema 2.1. CtpoeHne u GyHKINU HYKICHHOBBIX KHCIOT

Tema 2.2. Penukanus JJHK B kiieTkax npokapuoT U 3yKapuoT

Tema 2.3. Cunre3 PHK B npokapuoTuueckoi u
AYKapUOTHUYECKOH KJIeTKaX, IPOLECCUHT

Tema 2.4. TpaHcnsiys B IpOKapHOTHYECKON U
AYKAPUOTUYECKOHN KIIETKaxX

Tema 2.5. Perynsiiust 5KCIpeCCUH T€HOB MTPOKAPHOT.
Perynsauus sxcrpeccuu TeHOB 3YKapuoT

Pasnen 3
3menunBOCTH

Tema 3.1. MoaudukannonHas usmeHunBocTs. Hopma peakiun

Tema 3.2. MyTranmoHHass U3MEHUNBOCTb

Tema 3.3. Mexanusmsl penapanuu JJTHK

Pazgen 4
Opranuzanysi reHOMOB
BHUPYCOB, IPOKAPUOT U
JYKapHoT

Tema 4.1. CtpykTypHas opraHu3anus FeHETHYECKOro
MaTepHala 3yKapuoT

Tema 4.2. CTpyKTypHas opraHu3anus FeHETHYECKOro
MarepHaia NpoKapruoT

Tema 4.3. CTpykTypHas opraHu3anus FeHeTHYECKOTO
MarepHaia BUpYCOB

Paznen 5
IuTonornyeckre OCHOBBI
pocTa 1 pa3MHOKEHUS
OpraHu3MoOB

Tema 5.1. MouiekynsipHble MEXaHU3MBbI PETYJISALIMHU KJIETOYHOTO
HUKJIa

Tema 5.2. MUTOTHYECKOE ETICHUE KIETOK
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Tema 5.3. Meitotuueckoe neneHue kiaetok. Hapyienus meriosza

Paznen 6
3aKOHOMEPHOCTH

Tema 6.1. ®opMbl B3aUMOICHCTBHS TEHOB

HacJICO10BaHUA I'CHOB

Tema 6.2. 3aK0H paciienieHus

Tema 6.3. 3aK0H HE3aBUCHUMOTI'O HACIE€AOBAHUS I'€HOB

Tema 6.4. 'eneruueckas aerepMunanus noja. CueraeHHoe ¢
MI0JIOM HAacJIeI0BaHuE

Tema 6.5. Cueniennoe HaciaenoBanue. [ 'eHeTuueckoe
KapTUpPOBaHUE

Tema 6.6. [IpyHIMIIBI TEHETUYECKOTO aHAIN3A Y IPOKAPHOT

Pazngen 7
[TonynsnmonHas reHeTuka

Tema 7.1. 'eneTnueckue npouecchl B MOMYJIALUAX

Tema 7.2. 'eHeTHUECKUE OCHOBBI DBOJTIOIIMH

Pazgen 8
T'enetuka gesoBeka u

Tema 8.1. HOpMaJ'IBHaH H IIaTOJIOTHYCCKasd HACJICACTBCHHOCTD
yenoBeka. HacnencTteenHbie 0one3Hu

MCAUMIIMHCKAaA rCHCTHUKA

Tema 8.2. IluToreHeTUUECKUM METOT

Tema 8.3. KIMHUKO-TEHEATOTUYECKUN M OJIN3HELIOBBIA METOIBI
W3YYEHHUS HACJIEICTBEHHOCTH YellOBEKa

Tema 8.4. MoneKkyJIIpHO-TEHETUUECKUE METOBI

Tema 8.5. JluarHoctuka u mpouIaKTUKa HACIEICTBEHHBIX
0ose3Heit

HaunmeHoBaHNe TUCHUANINHBI

buoxumunsg

O0bém qucuunannbl, 3E/ak. 4.

5/180

COJAEPKAHUME JUCHUIIJIMHBI

Pasznennt

Tempbl

Pasnen 1

benku: ctpoenue, CBOMCTBA,
¢ynkuuu. CroxxHsle 6€JKH,
HYKJIEUHOBBIE KUCIIOTHI.
DepMEeHTHI

Tema 1.1. BBegenue B OHOXUMUKO. AMUHOKHUCIOTHI

Tema 1.2. benku: ctpoenue, cBoiicTBa, QyHKINUN

Tema 1.3. CnoxHble OeJIKHM, HYKJIE€HMHOBbIE KHUCIIOTHI

Tema 1.4. ®epmenTsI

Paznen 2

CTpO€HHe, CBOICTBA, PyHKINU

Buramunsl. ['opMoHsL. JIunuaer:

Tema 2.1. Butamunsl: ctpoenue, csoiictBa. KopepmentHas
(GyHKIIMS BUTAMUHOB

Tema 2.2. JIunuapl: cTpoeHNe, CBOWCTBA, (PYHKITMH

Tema 2.3. Knaccuduxanus ropmoHOB. OCHOBHBIE
MEXaHHU3MBbI JeiCcTBUS TOpMOHOB. [ToHsITHE O BIMsAHNUN
TOPMOHOB Ha OOMEH BEIIECTB

Pazgen 3

BBenenune B 0OMeH BeIECTB.
Bbuonornueckoe oKHCIICHHE.
MeTabosm3M yrieBoa0B

Tema 3.1. BBenieHne B OM03HEPreTHKY

Tewma 3.2. Xumus yrneBoaoB. Poib yrieBosoB B oOMeHe
BEILECTB, HAKOIUICHUH dHepruu. LlenTpanpHas pois
TJIFOKO3BI B YTJIEBOJHOM OOMEHE
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Tema 3.3. I'nukoinn3 u riitokoHeorenes. CUHTE3 U pacraj
riMkoreHa riukoreHa. [lentozodocdarupiii myTh
OKHCJIEHUS TJIIOKO3BbI

Tewma 3.4. OcobGeHHOCTH MeTaboIM3Ma PaCTUTEILHON

KJIETKHA
Pasnen 4 Merabonusm aunugoB. OcCOOEHHOCTH BCACBIBAHUS U
MeTabou3M JTUIUI0B TpaHcIopTa TUUI0B. Pacman u pecunTe3

Tpuarmieposion. [Ipespamenus riunepuna. 3-
OKHCJICHHUC JXUPHBIX KUCJIOT B MUTOXOHIPUAX

brocunTe3 )KUPHBIX KUCIOT U (OCHONUTUIOB B pa3THIHBIX
TKaHSX

AnieToHOBBI€ Tena. buocunres xonecrepuna. Csizb 0OMeHa
KHUPOB U yrieBonoB. LlenTpanbhas poss KoA B oOMeHe

JIAIH]IOB
MukpocomMaabHOE OKMCIICHUE BEILIECTB U PEaKIuu
KOHBIOT Al

Paznen 5 Buonornyeckas 1ieHHOCTH OEJIKOB. A30TUCTHIN OaJIaHC.

OOMeH aMuHOKHCIOT U TpocThiX | [lepeBapuBanue 6enkoB. O0mue myTn oOMeHa

0eJIKOB aMUHOKHCJIOT

OOMeH aMMuaka: HCTOYHUKH, IPEBPAILCHUE B TKAHSAX.
OpHUTHHOBBIN LUK MOYeBMHOOOpa3oBaHus. [lytu
UCIIOJIb30BAaHUS 0€3a30TUCTBIX OCTATKOB aMUHOKHUCIIOT.
buoreHHble aMUHBI

YacTHble myTH 0OMEHa aMUHOKHUCIIOT

KpyroBopot azota. buocuHTe3 aMMHOKHCIOT

Pa3nen 6 Cuntes u pacnag rema. OOMeH xene3a. Henpsimoit u
OOMeH CIO0XKHBIX OETTKOB. psiMol OMIMpyOuH

WuTerpanust 0OMEHHBIX CuHTe3 ¥ pacnaj MUPUMHUANHOBBIX U ITYPUHOBBIX
IIPOLIECCOB HYKJIEOTH/IOB

I/IHTel"paI_II/I}I oOMmeHa Pa3JINYHBIX KJIACCOB COE€TUHEHUI

HaunmeHoBanue
Muxkpobuonorus

AUCHMILTUHBI
O0BbEM TUCIUILIHHDI, 5/180
3E/ak.u.

COAEPXAHUME JUCHUIIJINHBI
Paspnennt Tembl
Pazpgen 1 Tema 1.1. Muxpo6 kak »xuBast cucteMa. OCHOBHBIE PUHIIMIIBI
OO01mas MUKpOOHOJIOrHs KJ1accU()HKAMHA MEKPOOPTaHH3MOB.

Tema 1.2. Mopdomnorus u cTpykTypa 6akTepuil, BUPYCOB,
rpu0OB U MPOCTENIINX

Tema 1.3. IIpocTble U CII0KHBIE METOABI OKPACKH MUKPOOOB.
MukpocKkonuyeckue MeTo bl UCCIEIOBAHNUS MUKPOOPTaHU3MOB.
Tema 1.4. Xumuueckuii coctaB OakTepuanbHON KIETKH.
MexaHU3MBbI ¥ TUIIBI TUTaHUS OakTepuid. PocT 1 pasmMHoxeHue
OaxTepuil.

Tema 1.5. ITutarensHblie cpenbl. MeTo1bl KyJIbTUBUPOBAHUS
a’po00B. BhIjienieHne YucThIX KyJIbTyp adpo0oB.
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Tema 1.6. OCHOBHBIE METOBI CTEPUIN3AIMH U 1€3UH(EKIIUH.
Tema 1.7. ®epmentsl 6akTepuii. MeTo bl HACHTHPUKAIINH
YHCTHIX KYIbTYP MUKPOOOB. buoxumuueckast uaeHTUGUKAIHS
OakTepuil.

Tema 1.8. MeTobl KyJIbTHBUPOBAHUS aHAAPOOOB. Brinenenue
YHUCTHIX KYJIbTYp aHadPOOOB U MX HJIEHTH(UKALIHUS.

Tema 1.9. I'enernueckuit matepuan 6akrepuii. OcoOeHHOCTH
CTPYKTYpHI B QYHKIMOHUPOBAHUS. |S - 31eMEeHTHI.
Tpancno3onsl. [Tnazmunel 6akTepuii, X GYHKIIMA U CBOWCTBA.
Hcnosp3oBanue nia3mMua B TEHHOM MHKEHEPHH.

Tewma 1.10. I3MeHUHnBOCTH MUKPOOOB, €€ BHIbI U 3HAUCHUE.
Tema 1.11. SIBnenue antaronn3mMa MUKpOOOB. AHTHUOMOTHKH.
Knaccudukanus, Mmexanusm JeicTBUS aHTHOAKTePHATbHBIX
npenapatroB. OCI0OXKHEHUSI aHTUOMOTUKOTEPAITUN
(mucOakTepro3, KaHAUIOMHUKO3 H JIp.).

Tema 1.12. MexaHu3MblI JIEKapCTBEHHON yCTONYHNBOCTH
B030yauTenei nHpekunoHHbIX Oone3neil. [Tytu nmpeogoneHus
JIEKAPCTBEHHON YCTOWYUBOCTH.

Tema 1.13. Metob! onpeieseH s YyBCTBUTEIILHOCTH OaKTEpHit
K aHTUOMOTHKAM.

Tema 1.14. HopmansHas Mukpodiiopa ueiaoBeka.

Tema 1.15. CanurapHo-6aKTE€pHOIOrHUYECKOE UCCIEA0BaHNE
BOJIbl, BO3/1yXa, [I0YBBHI.
Tema 1.16. Poiab MUKpOOpraHM3MOB B KPYTOBOPOTE BEILIECTB B

IIPUPOLE.
Paznen 2 Tema 2.1. Metoas! KyIbTUBUPOBaHUS BUPYCOB. THIIBI
OO6m1ast BUpycoorus B3aUMOJICHCTBUS BUpYycCa C KJIETKOM x03simHa. Da3bl

PEenpoayKIIUU BUPYCOB.
Tema 2.2. baktepuodaru. Bzaumopeiicteue dara c
OaKkTepHaIbHOM KJIETKOH. YMEpeHHbIe U BUPYJICHTHbIE
Oaxtepuodaru. JIuzorenus. OOHapyxenue. [Ipaktuueckoe

IpUMEHEHHE.
Paznen 3 Tema 3.1. IloHATHE O MATOr€HHOCTU U BUPYJIEHTHOCTH
VYuenue 06 nHpexumn MHUKpOOOB. OCHOBHBIE (PAKTOPHI MATOT€HHOCTU. EMHUIIBI

WU3MEPEHMS BUPYJIEHTHOCTH.

Tema 3.2. OcHoBHbBIE UICTOYHUKHU UHPEeKIUU. [IyTH 1 criocoOsl
3apakKeHHUs.

Tema 3.3. Undexnuonnas 6one3np. CTaauu pa3BUTUA U
KJIMHUYECKOTO MPOsIBIIEHUs MH(EKIMOHHOM 60se3Hu. [lonsaTue o
cerncuce, OaKTepUeMUn, TOKCEMHUH, CENTUKOMMEMHUU.
MuKpOoOOHOCUTETHCTBO.

Tema 3.4. buonornueckuil MeTo[1 J1abOpaTOPHOM TUATHOCTHKHU
UHQEKIMOHHBIX Oose3Hel. Mcnonb30Banue 1a00paToOpHbIX
’KUBOTHBIX B MUKPOOUOJIOTUN U MEIULIUHE.
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Buomorusa

HanmeHoBaHMe IMCHUILIMHBI

Pu3nonorus pacTeHun

O0béM mucoumIuHbL, 3E/ak.4.

3/108

COJAEPKAHUE JTUCIUIIJIMHBI

CtpykTypHO-GyHKIIHOHATIbHAS
OpraHu3alus KJICTKU

Pa3znesnl Tembl
Paznen 1 Tema 1.1. IIpenmer u uctopusi GU3NOIOTUH PACTCHUI
BBenenue B ¢pu3nonoruro
pacTeHui
Paznen 2 Tema 2.1. Ctpoenne u GyHKIUU OMOTOTHIECKUX MOTUMEPOB

Tema 2.2. CtpoeHue ¥ GyHKIIUHA OpTraHesUT paCTUTEIBHON
KJIETKH

Paznen 3
JIpIxaHue pacTeHun

Tema 3.1. XuMu3M U 25HEpreTUKA JIbIXaHHUS

Tema 3.2. ®uznonorunyeckue moxazarenu 3hHeKTHBHOCTH
JIBIXaHHST

Bonnblit 0OMeH pacTeHust

Paznen 4 Tema 4.1. CBeroBas ¢aza porocunresa

doTtocuHTE3
Tewma 4.2. TemHoBas ¢a3a ¢poTocuHTE3a
Tema 4.3. BnausiHue BHEIIHUX U BHYTPEHHHUX (aKTOPOB HA
dorocuHTe3

Pazpnen 5 Tema 5.1. MexaHu3Mbl IOCTYIIIEHUS BOJBI B paCTEHUE

Tema 5.2. Tpancnupauus

Pa3nen 6
MuHepaabHOE NUTaHUE

Tema 6.1. duznogorunyecKas POJIb MAKpO- U MUKPO3JICMCHTOB

Tema 6.2. AccuMIIALINS 2IEMEHTOB MUHEPAIbHOT'O TUTAHUS

Paznen 7
Pocr u pasButne pactenuit

Tema 7.1. OCHOBHBIE 3aKOHOMEPHOCTH POCTa PaCTEHUI

Tema 7.2. Xapaktepuctuka GuTOrOpMOHOB

Pa3znen 8
Pacrenus B ycnoBusix ctpecca

Tema 8.1. Ctpecc, aganranus, ycTOH4UBOCThb

Tema 8.2. BnusiHue Ha pacTeHre abMOTHYECKHUX (PaKTOPOB

HaunmenoBanue JUCHUIIIIMHBbI

DxoJorus

O0bém qucuumannel, 3E/ak 4.

3/108

COIEPKAHME JNCIUIIIMHBI

Paszneanl

Tembl

Pazgen 1
BBenenue

Tema 1.1 IIpeamer u coaepxanue TUCIUILIUHBL, LIETb U
OCHOBHBIC €€ 3a1a4u. OCHOBHLIC HaHpaBHeHI/IH 9KOJIOTHUN
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Buomorusa

HaumeHoBaHNe TUCHUILINHBI

DKomorus

O0BéM qucHUILINHEBL, 3E/aK 4.

3/108

COJAEPKAHUE JTUCIUIIJIMHBI

Paszaennl

Tembl

Tema 1.2 TTonstue ycroiiuuBoro pazputus. [IpoGiemsl
MONYJISILUY YeloBeka. J[nHaMuka u pactpenesieHue
HapOJOHACEICHUS

Tema 1.3. OcHOBHBIE NPUHIUIIBI SKOHOMHUKH 3aMKHYTOT'O
1UKJIa. YpOaHu3aus U ee MocleACTBUs

Pazpgen 2

OCHOBHBIE METOJIBI
HCCJICIOBAHUS B KOJIOTHH.
DKOJIOTUYECKUA MOHUTOPHUHT.

Tema 2.1 Ilenw, 3a1a41 3KOJIOTUUECKOTO
MoHuTopuHra.Knaccudukanus 3.M.

Tema 2.2 MoHUTOPUHT aTMOC(EpBI M TOBEPXHOCTHBIX BOJI

Tewma 2.3. MOHUTOPUHT MOYBEHHOT'O MTOKPOBA

Paznen 3
3arpsi3HEHUE OKPY)KAIOLICH
CpeIIbl U CIIOCOOBI €€ 3aIUThI

Tema 3.1 Xumuueckue mnpoiiecchl B atMocdepe. 3arpsisHeHue
atMocdepsl. OCHOBHBIE 3arps3HUTENN aTMOC(hEpHI.
[TocnencTBus 3arpsisHEHUs aTMOC(EpHI

Tema 3.2. OcHOBHBIE 3arpA3HUTENTN TUAPOCHEPBHI.
[TocneactBust 3arpsizHeHus ruapochepsl. AHTPONOreHHOE
9BTPO(UPOBAHHUE BOAOESMOB. HE(DTSIHBIMU 3arPS3HCHUSIMH
ruapocepsl

Tema 3.3. CriocoObI 0UHCTKH CTOYHBIX BOJ. [loaroToBka
UTHEBOU BOJEL.

Tema 3.4. TBepaple KOMMYHAJIbHBIE U TPOMBIIIJIEHHbBIE
oTxo61. O0e3BpeKUBAHUE, YTUITU3AIMS U TIepepaboTKa
oTx0/10B. Kimmmatruyecku HelTpanbHOE YIpaBJIeHUEe OTX0AaMU

HaumeHoBaHNe TUCHUIIINHBI

buodusuka

O0bém qucunmannbl, 3E/ak.g

3/108

COAEPKAHUE JTUCHUITJIMHBI

Pasznennt

Tembl

Paznen 1
BBenenue B o011yto
1 MCIUIHUHCKYIO

[TpenmeT OM0GU3UKHN, OCHOBHBIE pa3/ieibl OMO(U3HUKH.
Hcropus pa3sutus 6mopusuku. Meroapl 6MopU3uKN

buonornueckoir MeMOpaHBbI

OUOpU3UKY.

Paznen 2 OCHOBHBIE CTPYKTYpPbI OMOJIOTHUECKUX MEMOpPaH.

CrpykTypa u CgoiicTBa 6nomoruueckoi MeMOpaHbl. AMPupUILHBIE

(GYHKIIMOHMPOBAHUE MoJieKysbl. CBOWCTBA TUIUAHOTO OUCIIOA.

OHOJIOTMYECKHUX AcuMMeTpHUst TUIUAHOTO OUCTIOS U TIa3MaTHYeCKOM

MeMOpaH. MeMOpaHbl. [ToBepXHOCTHOE HATSKEHHUE JTUITHUHOTO
oucnos. buonornyeckoe 3naueHne Ha3zoBoro nepexoaa
MeMOpaHbl. MexaHudeckass CTaOWJIBHOCTh  JIUIHMIHOTO
oucnos. [logsuxHOCTE MOJIeKyI. [IOBEpXHOCTHBIN 3aps/ Ha
memOpane. TpancMeMOpaHHBIH MOTEHIHAI.

Pazpen 3 [TepBsiit 1 BTOpOIt 3aKoH Puka; odIeryeHHas

IIponunaemoctsb T dy3us.

Kpurepuu akruBHOTO TpancmnopTa. Uto Takoe nuddy3HbIii
IIOTCHIUAJI. Yro Takoe AKTUBHOCTB, ITIOABHUXHOCTH
noHOB. Kak BIusieT moIBHKHOCTh HOHOB Ha
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YCTAHOBJICHHE MOTEHIIMAJIa B CUCTEME CBSI3aHHBIX 00BHEMOB,
3aMOJTHEHHBIX OJMHAKOBBIMHU JIEKTPOJIUTAMHU C Pa3HOM
KoHUIeHTpauuen. Ocmoc

Pa3znen 4 ®da3bl NOTEHIMAaa ACHCTBUS Y )KUBOTHOU U
Ilorenmman pactuTenbHOM KieTku. OnpeneneHre J0KaIbHOTO
JEHCTBUS U BO30YJTUMOCTh noTeHImana. OnpenaeneHne NoTeHInana ACHCTBHUA.

OnpezneneHue ciie0BON MOIAPU3ALNU U
TUIIEPIIONIApU3aLMU. DKBUBAJICHTHAs SJIEKTPUUECKas cXxema
memOpanbl. KabGenpHoe ypaBHenue. Ypasaenue Heprera.
OnpeneneHue CONPOTUBICHUS U EMKOCTH

MeMOpaHbl.
Paznen 5 DIEKTPOrpaMMbl U MPOCTPAHCTBEHHOE pacpe/ieiieHIe
Buemnune MOTEHIMAIa KAaK OCHOBHBIE XapaKTEPUCTUKHN BHEITHUX
ANEKTPUYECKUE MOl OPraHOB U ANEKTPUYECKUX MOJIEH TKaHEW U OpraHoB. 3a/1a4u
TKaHeH MCCJIEI0BAHUS AJIEKTPOrpaMmM. TOKOBasi MpUPO/1a BHEIITHUX

ANEKTPUUECKUX MOJIEH TKaHEW U OPraHoOB.

KiteTku kak TOKOBBIE AIIEKTPUYECKUE TEHEPATOPHI.
[TaccuBHBIE EKTPUUECKHE CBOMCTBA TKAaHEN U

OpraHoB. DKBUBAJICHTHBIE JIEKTPUUECKUE CXEMbI TKaHEeH U
OpPraHoB. DJIEKTPUUYECKUN UMIIEIAHC TKaHEH, €ro 4YacTOTHAas
3aBUCUMOCTh. OTIMCaHue IEKTPUIECKON aKTUBHOCTH
KJIETOK U TKaHEW TOKOBBIM

JIBYXTIOJIFOCHBIM (JUIOJIbHBIM) T€HEPATOPOM.

TouyeyHBIH 1 KOHEYHBIA TOKOBBLIA JUITOIbLHBIN

reHepaTop; €ro JUMOJIbHBIH MOMEHT.

BnusHue HenpoBOAAIIEH MOBEPXHOCTH

(orpaHn4eHust MPOBOJAIIEH Cpeibl) HA MOTEHIHAI
BHEIIIHETO 3JIEKTPUYECKOTO OISl TKAHEW U OPraHoB.
du3nuecKkre OCHOBHI PETUCTPAIIIU

AIIEKTPOKAPIUOTPAMM MPU PA3TUUHBIX OTBEACHUSIX.

Paznen 6 MexaHndeckre CBOMCTBA KPOBH.

ITaccuBHBIE Mexanuyeckue cBorcTBa KpoBU. HEHBIOTOHOBCKOE TEUECHKE
MEXaHUYECKHE KPOBH IIPH HE BBICOKMX CKOPOCTSX CIIBUTA,

SBJICHUS B OpraHax ypaBHeHHe KeccoHa 1 ypaBHEHUE 3axapyeHKO.

U TKaHAX MounekyIapHO-KIETOUYHBIA MEXaHU3M

HEHbIOTOHOBCKHUX CBOMCTB KPOBH, pPOJIb arperauu
(MEXKJIETOYHBIX B3aUMOJIEUCTBUI) S)pUTPOLIUTOB.
Onrtuueckue U IEKTPUIECKUE METO/Ibl UCCIIEI0BAHMS
MEXKJIETOYHBIX B3aHMMOJICHCTBUI M arperaTHOrO COCTOSTHUS
KpPOBH.

Mexanndeckue sIBICHHS B JIerkux. JnarpaMmmbl
paCTSKEHUS JIETKUX B YCIOBUSX 3alIOJTHEHUS CPEelaMHU C
Pa3HBIM MTOBEPXHOCTHHIM HaTsDKEeHHEM. Bxian
MOBEPXHOCTHOT'O HATSYKEHUS B alIbBEOJIaX U YIPYTUX CHUJT
aJTbBEOJSIPHON TKaHH B pabOTYy BBIJOXA.

Cratnueckoe MEXaHUYECKOE COCTOSIHUE allbBEOJIbI,
ypaBHenue Jlaruraca. Mexanndeckass HeCTaOUILHOCTh
anbBeos1. Posib ynpyrux cuia v i3MEHEHHUsI TOBEPXHOCTHOTO
HAaTSKEHUS B MEXaHHUYECKOM

CTabUITU3alliy JIbBEOI.
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Pazpen 7 Bapuranuu 21eKTpuyecKoro UMIle1aHca TKaHEW B
I'emonnnamuka pe3ynbTaTe U3MEHEHHS] KPOBEHAIIOJIHEHHS UX COCY/I0B.
IIpuMeHeHne reMOIMHAMUYECKOT 0 aHaAIN3a
00BEAMHEHHOM CHUCTEMBI COCYJIOB IS
KOJIMYECTBEHHOTO OMKMCAHUs Bapualluii UMIIeaHca.
Meton umnenancHoi peorpaduu Ui onpeaesieHus
CUCTOJIMYECKOT0 BEIOpOCa KPOBH; SJIEKTPOTHBIC CUCTEMBI,
pUMEHsIeMbIE B UMIIeIaHCHOM peorpaduu.
HaumeHoBaHue
Bupycomnorus
AMCHMILINHBI
O0BbEéM TUCUUIJINHBI,
5/180
3E/ak.u.
COJIEPKAHUE JUCHUITJINHBbI
Pasznenanl Tembl
Paznen 1 Tema 1.1. Obmas xapakrepuctuka BupycoB. Mopdonorus u

OO61as BUpycoyIorus

CTPYKTypa BUPDHUOHOB. XHUMHYECKUI COCTaB BHPHOHOB.

Tema 1.2. BaumogeiicTBue BUpyca ¢ KJIETKON X0351Ha.
[IponyxtuBHas nnpexuus. Penpoxykius BupycoB. UHTerpaTnBHas
WHEKIHS.

Tewma 1.3. KynbTuBHUpOBaHUE U MHAMKAIUS BUPYCOB.

Pasnen 2
PHK-conepxanue
BHUPYCHI

Tewma 2.1. CeMelcTBO MUKOPHABUPYCOB

Tewma 2.2. CeMelCTBO PETPOBHPYCOB.

Tewma 2.3. CeMeiCcTBO TOTaBUPYCOB.

Tema 2.4. CemeiicTBO pabIOBUPYCOB.

Tewma 2.5. CeMelicTBO OPTOMHUKCOBUPYCOB.

Tewma 2.6. CeMelicTBO KOPOHABUPYCOB.

Tema 2.7. Bupycsl renaTuros.

Paznen 3
JHK — conepxaiue
BHPYCHI

Tewma 3.1. CeMeiicTBO aIecHOBUPYCOB.

Tewma 3.2. CeMelCTBO reprnecBUpPyCOB.

Tema 3.3. CeMelCTBO NOKCUBUPYCOB.

Tewma 3.4. Bupyc renaruta B.

HaunmenoBanue
MonekynsipHas 6MOJI0THS
JUCIUIIIINHBI
O0BbEM TUCHUIITHHBI, 4/144
3E/ak.u4.
COAEP KXAHUE JUCIHUIIJINHBI
Paznennl TeMbl
Pasnen 1. Beengenue B Tewma 1.1. McTopus pa3BUTHS MOJEKYISPHON OMOIOTHH.
MOJIEKYJIAPHYIO [IpoGieMbl 1 epCHeKTUBBI COBPEMEHHOM MOJIEKYISpHON
OHOJIOTHIO ouooruu

Tema 2.1. CocraB, cTpyKTypa, cBoiicTBa U GpyHKkiuu monekyn JJHK
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Paznen 2. HyknennoBsie | Tema 2.2. Ctpykrypa u pynkuuu monekyn PHK

KHCHOTRT Tema 2.3. Croco0n1 Beiaenenus JJHK u PHK

Tema 2.4. CexkBenupoBanue JJHK

Tema 2.5. PecTpuKIMOHHBIN aHAJIN3
Paznen 3. Cunres Tema 3.1. Pennmukanusi B IpoOKapuOTHYECKON U DyKapUOTUUYECKOM
HYKJIEUHOBBIX KHCJIOT KieTkax. benku, yqacTBytomnme B CHHTE3€ HYKJIEMHOBBIX KUCIOT

Tewma 3.2. Ilonumepasnas nenHas peakius. Real-time ITL[P

Tewma 3.3. Jlerekmus pesynbraroB [11IP. ['exs-amexTpodopes

Tewma 3.4. IIpoueccunr u pacnan monekyn PHK

Tema 3.5. Tpanckpumnius B mpOKapuOTHYECKON U
3YKAPUOTHYECKOM KIIETKaxX

Tewma 3.6. Perynsiuust pervkanuy U TpPaHCKPUTIITUU

Paznen 4. Cuntes 6enka | Tema 4.1. Tpancnsuus B mpoOKapUOTHYECKUX KIETKaX

Tema 4.2. Tpancnsiuusi B 9yKapUOTHYECKHUX KIIETKaX

Tewma 4.3. ®onaunr 6enkoB. Moaudukanumu u COpTUPOBKa OETKOB.
Pacriag 0enkoB
Tewma 4.4. Perynsiuus TpaHCIISIIUN

Paznen 5. buomem6panst | Tema 5.1. CtpykTypa u pyHKIMU OnoMeMOpaH

Tema 5.2. TpaHcnopT BeIleCTB yepe3 MeMOpaHbl

Tema 5.3. MexkiaeTouHas u BHYTPUKJICTOUHAs CUT'HAJIU3alusd

Tema 5.4. TUIbI MEXKIETOUYHBIX B3aUMOIECUCTBUN

HaunmenoBaHMe JMCHUILIMHDI MaremaTtuueckoe MOICIIMPOBAHUC B OuoJoruu

O0bém aucumannbl, 3E/ak.u. | 3/108

COJAEPKAHUME JUCHUIIJIMHBI

Paznennl TeMmbl
Pazgen 1. O6mwmii cBegeHust Tema 1.1 MaremaTuka Kak  METOH  MCCIEIOBAHUSA
MpeAMETHOM 00J1acTh OMOIOrMYECKUX CHUCTEM.

Tema 1.2 denoMeHoIOrHUECKass XUMUYCCKAs KMHECTHKA.

Tema 1.3 AHann3 KHHETHKHU CIIOKHBIX PEAKIUMN.

Tema 1.4 ®epmentsl. urubuposanue.

Pasnen 2. [Ipumenenue Tema 2.1 KauecTBeHHBI aHanu3 U@ epeHIINaTbHBIX

MareMaTu4eCKUX METOIOB ypaBHeHUH. JINHETHBIE CHCTEMBI HA TUIOCKOCTH.

UCCIIEJOBAHUS Tema 2.2 KadecTBEHHBIN aHalIM3 HEIMHEWHBIX CHCTEM Ha
MIJIOCKOCTH.

Tema 2.3 MexaHu3mbl paboThl CUCTEMBI T€MOCTa3a.

Tema 2.4 KoonepaTuBHbie TPOLECCHl. TPUTTEPHBIE CUCTEMBI B
OHMOJIOTHH.
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HanmenoBanue JMCUUILIMHBI

buonorus Pa3BUTHA

O60bém qucuumInnbl, 3E/ak. 4.

2[72

COJAEPKAHUE JTUCHOUITJIMHBI

Pa3pennl

Tembl

Pa3nen 1. Beenenue.

Tewma 1.1 IIpeamer u uctopust OMOJOTUH PA3BUTHS.

Paznen 2. Penpoayknus.

Tema 2.1. Pennpoaykuus. Perynsmus

(hopMUPOBaHHUSI TTOJOBBIX KIETOK Y Pa3IMYHBIX JKUBOTHBIX:
CE30HHOCTh Pa3MHOXKEHHUS, peIIEKTOPHAS OBYJIALIUA.
Ornpezernenue nojia y )KUBOTHBIX: TOPMOHAJIbHBIN, FT€HETUYECKUN
U CpeIOBOM KOHTPOJIb (POPMHUPOBAHUS MOJOBBIX IPHU3HAKOB.

Tema 2.2. PenponykTHBHBIE (PYHKIIUH MY>KCKOTO U )KEHCKOTO
opranusma. ['amerorenes, cnepMaToreHe3 u OBOT€HE3.
OnpeneneHue 30H CIEPMATOr€HE3a B CEMEHHUKAX.

Tema 2.3. 'opmoHanbHOE oOecrieueHne
penpoayKuuu. Perynsius >keHCKOTO MECSYHOTO ITUKJIA.
@epTHIIbHOCTH criepMaTo30uA0B. CepMorpamma.

Tema 2.4. OmnonoTBopeHue. bepeMeHHOCTh U
nakranua. Ponel.

Pasxen 3. OcHOBHBIE dTANbBI U
IIPOLIECCHI AMOPHOHAIILHOTO
pa3BUTHSL.

Tema 3.1. DTansl OHTOreHE3a BBHICIIMX

JKUBOTHBIX H YEJIOBEKA: IIPEHATaIbHBIN U IIOCTHATAJIbHBIN
IIEPUO/BI.

JHpobnenue 3urotel. Bunel 6mactyn. lactpymsiuus. Helipymsius.
I'ucrorenes u opraHoreHes.

Tema 3.2. TepaTorenes u €ero Npu4UHSI.

Kputnueckne mnepuonbl pa3BUTHS LEJNOr0 OpraHu3Ma u
OTJIEbHBIX OPraHOB. AHOMAJINU U TIOPOKH Pa3BUTHA.
OMOpHOHaNbHasi CMEPTHOCTh Ha pa3HbIX (pa3ax pa3BUTHSL.
PanHsAg quarHocTuka HapymeHui pa3Butus. M3yuenue
KapuoTtuna 1ioza. ['opMoHanbHble TOKa3aTeNy NaTOJIOTHH.
OBOIIIOLIMOHHOE Pa3BUTHE CEPACYHO- COCYIUCTON U
JIBIXaTeJIbHOM cHCTeM MO3BOHOYHBIX. VI3MEHEeHUs B cUCTeEMax
OpraHoOB IIPU POKIECHUM.

Tema 3.3. 'eHeTH4eCKHil KOHTPOJIb Pa3BUTHS HAa Pa3HBIX
cTagusax. MarepuHCKUe TeHbl U UX y4acTHe B APOOJICHUH.
I'eneTnueckas perymsnus MOpQorenesa Ha MprUMepe Pa3BUTHS
KOHeuHocTel. B3anMHoe BiAMsHUE pa3IMyuHbIX YyacTeil
3apo/iplilia: YMOpHUOHANIbHAS MHAYKIHUS.

Tema 3.4. 'opMOHaJIBHBII KOHTPOJIb Pa3BUTHSL

Yy MJIEKOTTUTAIOUINX U APYTUX KUBOTHBIX.

Kontpons Metamopdo3a y KHUBOTHBIX C JIMYMHOYHOM CTaIUEH.
JKu3HeHHBIN UK U cTaauu pa3BuTus ampuduii. Metamopdos
rOJIOBAaCTHKA BO B3POCIIYIO OCOOb KaK MPUMEP OJJHOTO M3 CAMBIX
SAPKHUX MpeoOpaxeHu B OMOJIOTHH, CBSI3aHHBIN

C MPUHIUTTHAITBHBIMI U3MEHEHHUSIMH CTPYKTYP U QYHKITUH,
KOTOpbIe 00€CIeYnBalOT NePexo/] BOJHBIX KUBOTHBIX K
HA36MHOMY CYIIECTBOBAHUIO.

Pasnen 4. IlocTtHaTaapHBIN
OHTOT'€HE3

Tema 4.1. Bo3pactHas nepuoauzanus. 'opMoHabHas peryasnus
pa3BUTHS cUCTEM opraHoB. KpuBbie pocTa 1 pa3BUTHUA IE€TEH.
HeonaransHubiii nepuon. I'pyanoit Bo3pact. Pannee nerctBo.
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[TepBoe u BTOpOE 1eTcTBO. [110APOCTKOBBIN U FOHOLIECKHUI
BO3pACT.
Ilepronbl 3peraoCTH YenoBeKa.

Tema 4.2. Onenka ocobeHHocTel PpeHoTumna aerei ¢
OTKJIOHEHHSMH B pa3BUTHH. [ToHITHE O OONBIINX U MATBIX
AHOMAJTHMSIX Pa3BUTHA.

MeTo/1bI OIICHKH MHTEIUICKTYAThHOTO U (PU3HUYECKOTO Pa3BUTHS
pebeHka.

Tewma 4.3. Onpenenenre KOHCTUTYIIUU Tea U ee Tuma. OueHka
CTENEeHH Pa3BUTHUSI KOCTHO- MBIIIIEUYHOU cucTeMbl. BrlsiBieHue
HapyLIECHUH

pa3BUTHA CKEJIETa, CBA3aHHBIX C THIO- M aBUTAMUHO3aMHU.

Tema 4.4. OnieHKa ypOBHsI CTpecca METOJJOM MaTeMaTHYECKOTO
aHaJIM3a PUTMA CepJlia.

I'eponTonorus

Paznen 5. Teopuu crapenwus.

Tema 5.1. Ileproauzanus noxunoro Bozpacra. Ctapueckuit
BO3pAaCT U IIEPUOJ JOJITOKUTEIBCTBA. Teopun crapeHus:
TEJIOMEpHasi, OHTOT€HETUYECKAsl, alallTAllMOHHO-PETYIATOPHAS,
Teopusi CBOOOJHBIX PaJUKAJIOB. TEOPHUS allONTO3A.
I'eponTomnorus.

Tema 5.2. O0pa3 xU3HU U BEPOSITHAS TPOJOJIKUTEIHHOCTD
YKH3HH YEJIOBEKA.

Tema 5.3. Onpenenenre BO3paCTHBIX U3MEHEHUN KOTHUTUBHBIX
GbyHKIMi.

Tema 5.4. Bo3zpacTHas nepuoan3aius MCuxoJIoru4eckoro
BO3pacTa.

HaumenoBanue
JTUCIUIIINHDBI

Teopus sBomrOLIUU

O0BbEéM TUCUUIJIMHBI,
3E/ak.u.

2[72

COAEPKAHUME JNCHUITJIMHBI

Pasznennl

Tembl

Paznen 1. Beenenue

Tema 1.1. Uctopus 3BomtoninonHbix yuenuil. Teopun Jlamapka u
JlapBuna

Paznen 2. 'enetnueckue
OCHOBBI DBOJIIOLIAHN

Tema 2.1. ITonynsius Kak 3JieMeHTapHas €IUHUIA YBOTIOLNH.
I'eneTnueckas U3MEHYMBOCTh. 3aKOH U ypaBHEHUE Xap/iu-
Baitn6epra

Tema 2.2. Bausiaue GpaxTopoB 3BOTIONUU HA TEHETUYECKYIO
CTPYKTYpPY NOIYJIALUN

Pasnen 3. EcrecTBEHHBIH
otbop

Tema 3.1. EcrecTBeHHbI 0TOOp 1 €ro GopMbl

Pasnen 4.
MuxkposBonronus

Tema 4.1. Bun u ero kpurepuu. CoBpeMeHHbIE KOHIIETIITUN BUIA

Tema 4.2. ®opmsbl BU1000pa3oBanus. JJuBepreHTHas u
(dbunetTnyeckas SBOTIOUS
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Paszpgen 5. Tema 5.1. Hanpasnenus 3Bomtonuu. buonornyeckuii nporpecc u
MaxpoaBonronus OMOJIOrNYECKU perpecc

Tema 5.2. DBoIOLUS OHTOTEHE3A

Paznen 6. Monekynapras | Tema 6.1. MexaHu3Mbl 3BOJIFOIIUA T€HETUYECKOT0 MaTepuaia
9BOJIIOLIUS

Tema 6.2. DBoronUa OEIKOB

Paznen 7. Tema 7.1. OCHOBHBIE TUIIOTE3BI IPOUCXOKACHUSI JKUZHU HA 3eMIle
[TpoucxoxaeHne KU3HA
Ha 3emiie

Tema 7.2. IlpoucxoxaeHue yenoBeka. ITanbl 1 3aKOHOMEPHOCTHU
aHTpOIIOreHe3a

HaumeHoBanue AUCHMILIMHBLL  |[IICHXO0JIOrHs U IIeIaroruka
O0bém qucuumannel, 3E/ak.a.  |3/108
COJIEPKAHUE U CHUTIMHBI
Pa3zneanl Tembl

Tema 1.1. Uctopus ncuxonoruu. [Ipenmer u metoast
ncuxojoruu. OTpaciy NCuxojoruu. Kareropuuncuxoiaoruu.
OyHK1MU ICUXUKU. OCHOBHBIE TICUXUYECKUE MPOIIECCHI.

Pa3nen 1. Beenenue B
IICUXOJIOTHIO.

Tema 2.1.McTopust BO3HUKHOBEHUS NIcMXoaHanu3a. Opeiq u
ero teopud. Pa3zBuTre NCMXOAHAIUTUYECKUX HAMPABICHUM.
Heodpeiianzm (K.FOur, A.Annep, K. Xopun).
[ToctdperinoBckas cUxoaorus

munanocTH (I'. Onmopt, I'.Mroppeii, 3.9puKcon).

Tema 3.1.300mcHUX05I0THS C AHTUYHBIX BPEMEH /10 CO3JIaHUS
Pa3znen 3. Pa3zButHe NCUXUKH. MIEPBOT0 ABOIIOLMOHHOTO yueHUs1. OCHOBHBIE METO/IbI
300MCHUXO0JIOTHSI. 300TCUXOJIOTUYECKUX UCCIICTOBAHU.
3HavyeHHEe 3001ICUXO0JIOTUH B MEJIUILIMHE.

Tema 4.1. Ilo3HaBaTenbHbIE ICUXUYECKHE NTPOLIECCH] B

MMO3HAHHUHM JIEUCTBUTENIBHOCTU. Bocnpusitue npeameros,
Paznen 4. Omyienue. BPEMEHH OTHOILLIEHUIN MEXIy IpeIMeTaMH IPOCTPaHCTBa,
Bocnpusitue. Baumanue. yenoBeka. BHumanue
MPOMU3BOJIHLHOE (AKTUBHOE) HEMPOU3BOJIBHOE(TTACCUBHOE)
MOCJIETIPOU3BOJILHOE.

Tema 5.1. ITamaTs u ee 3HaueHne. Buasl namsatu. OCHOBHEIE
MpoLIeCChl U MEXaHU3MBbI TaMsITH. UHIMBUIyaIbHBIE
O0COOEHHOCTH NaMATH. THUIOJIOTHYECKHE OCOOEHHOCTH MaMSITH.
3HaueHHe MaMsITH JJI YEJI0BEUYECKOM JKU3HEACATENbHOCTH.
Tema 6.1. Bugsl, hopMbl, METO/IBI, ONIEpaLny,
WHAVBUAYaIbHbIE 0COOCHHOCTH MBITIIIICHUSI.

Tewma 6.2. Pa3BuTHE MBIILJIEHUS B OHTOT€HE3€. 3aKOHBI
Paznen 6. Meiienue. Peus. JIOTUKH U MbIIUICHUS. HapyiueHus MbleHus.
BooOpasxenue. [TaTorncuxonornyeckyro 1 KIMHUYECKYIO KIacCUPUKAIUIO

paccTpoMCTB MbILLICHHS. Buibl
BoOOpakeHue. SITporeHuu.

Tewma 6.3. IlaTomornueckue GopMbl BOOOPaKECHHSI.

Paznen 2. Ilcuxoananus. 3.
Opeii.

Paznen 5. IlaMaTh.
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Tema 6.4. Bunst u pynkuun peur. COOTHOIIEHUE MBIIIICHUS U
peun. Hapymienus peun.

Pa3nen 7. Boxs.

Tema 7.1. Boms. [Toustue o Bosie. BoieBbie aKkTHI.
OyHKIMKBOIU. Pa3Butre Bosin y yesnoBeka. BoneBbie
KayecTBa JUYHOCTH.

Paznen 8. Dmornuu.

Tema 8.1. [lonsTue u knaccupukanus smonuid. Teopust
Hxemca-Jlanre. OMouuu, MOpoOKIaEMbI€ COLUATBLHON Cpe1oi.
Posnb sMo1MiA B NICUXUYECKOM OPraHU3aIMU YEJIOBEKA.

Pa3nen 9. JInyHocTs.

Tema  9.1. Ilonsatue  JnMYHOCTM B  PaA3IUYHBIX

MICUXOJIOTHYECKUX o1xoAax. CTpyKTypa JIMYHOCTH. Y POBHH,

MPaBWJIAN CIIOCOOBI HOCTPOCHHSI ICHXOJIOTHIECKUX
XapaKTEPUCTHK JTUYHOCTH.

Paznen 10. HanpaBnennocts
JUYHOCTH. MOTHBBI.

Tema 10.1. Ananu3 oOIMKX MOHITHI O HAIIPABICHHOCTH
JIMYHOCTH. Knaccudukarus OTpeOHOCTEN B
HaIpaBJIeHHOCTH JTMYHOCTH. KitaccudukanusiMOTHBOB B
HaIpaBJIE€HHOCTH JIMYHOCTH.

Onpepenenne GopmM HaPaBJICHHOCTH JTUYHOCTH.

Paznen 11. TemnepameHt.
Xapakrep.

Tema 11.1. Tunel TeMOepaMeHTa 1 ux
IICUXO0JIOTHYECKasi XapaKTepucTuka. Poib
TEMIIEpAMEHTa B

JeSITeIbHOCTH. XapakTep.

Pasnen 12. CnocobHocTH.
3amaTku.

Tema 12.1. Onpenenenue criocooHocTeit. Buabl ciocoOHOCTE.
Crtpykrypa criocobHOcTel. YpoBHU criocoOHOCTel. TanaHT.
3anatku U cnocoOHOCTH. CKIIOHHOCTH.

]_ICOHTOJ'IOI‘I/IH B MCIUIIUHC.

Paznen 13. O0mienne. Dtuka.

Tema 13.1. YpoBHM B3aMMOOTHOIIEHHI: TOKTOP - MALUEHT;
JIOKTOP - MEAMLIMHCKAS CECTPa; JOKTOP - JOKTOP;
MEIUIIMHCKAs CeCTpa - MAIMEeHT; MEIUIIMHCKAs CECTpa -
MEIULMHCKAs CEeCTpa; JOKTOp -

AJIMAHUCTPAIHST, TOKTOP - MJIa AN MeTUITMHCKHI IePCOHAT,

oO1eHus..

Paznen 14. BuyrpenHssis kapTruHa
oose3nu. KiimHnueckneacnekThl

Tema 14.1. [lonsTe «BHyTpeHHEN KapTUHBI OOJIE3HUY.
[IpoGnema TeopeTHUecKOro MoIETMPOBAaHUS BHYTPEHHEN
KapTUHBI 00J1e3HH. OCHOBHBIE IPUHIHUIIBI U METO/IbI
HCCIIEA0BaHU BHYTPEHHEN

KapTHHBI OOJIE3HH.

Paznen 15. ledexTonorus.

Tema 15.1. OcHOBBI A€(EKTOJIOTHH.

HanmeHnoBanue JMCUUILINHBI

ITaTomorus KiIeTKu

O0bém qucuuniaunbl, 3E/ax.4.

2/72

COILEPXKAHME JNCIUITJINHBI

Pa3penl

Tembl

Paznen 1

OpraHeilI 1 HUTOCKEIICTA.

ITaTomorus KiaeTOYHBIX MeM6paH,

Tewma 1.1. ITaTomorust OuomeMOpaH ¥ OPTaHEeIT KJIETKH.
[TaTomorus nuTockenera.

Tema 1.2. Hapymenust 6uoputmoB kietku. Hapymenus
TyMOPAJIbHON U HEPBHOMW peryJisaiuu kietok. [laronorus
KJIETKH U OOJIe3Hb.
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Paznen 2

Kinerounas rubens. Hekpos.
IIporpammupoBaHHas
(perynmupyemasi) KJIeTOYHas
rulens.

Tema 2.1. Bunasl kneroyHoit rudenu. MexaHu3Mmbl
HEKPOTHUYECKOHN TlOenu KiIeTkh. [ MmoKcuYecKkuii u
CBOOOTHOpAINKAIBHBIN HEKPOOHO3.

Tema 2.2. Anonto3. buoxuMuueckrne MEXaHU3MbI peaan3aluu
arnoNTOTUYECKOM rudenu. BHyTpeHuil 1 BHEIIHUHN TyTH
WHULMAIMY aronTo3a. Ayrodarus.

Pasnen 3
MouekysipHbIe U KJICTOYHBIC
MEXAHU3MbI BOCIIAJICHHUS.

Tema 3.1. Otuonorus Bocnasienusi. CTaauu ocTporo
BOCHAJIUTEIBHOTO Iporiecca. MenmuaTopsl BOCHIAICHHUS.
Mexanuszmbl paromnurosa. [Iponudeparnms.

Tema 3.2. I3meHenus oOMeHa BEIIECTB MPU BOCHAJICHHH.

Tema 3.3. XpoHuueckoe BocrnajgeHue. J(uanekruka
BOCIIAJICHHUS: IATOTCHETHYECKAsi U CAHOTCHETHYECKAs POJIh
BOCTIQJICHHUSL.

Pa3zmen 4
MonexynsipHbIe U KJIETOUHbIE
MEXaHU3Mbl UMMYHOIIATOJIOTHH.

Tewma 4.1. TpancrmiaHTaUMOHHBIN UMMYHHTET. Peakuus
OTTOPKEHUS TPAHCIIAHTATA: PEAKIIMS «XO35UH IPOTUB
tpanciianTaTay (PXIIT), peakuus «TpaHCIUIAHTAT IPOTHB
xo3siuHay (PTIIX). UMMyHOIOrHY€ecKast TojiepaHTHOCTD. [1non
KaK TPAHCIUIAHTAT.

Tema 4.2. MonekynsipHbI€ U KJIETOYHBIE MEXaHU3MBI
AyTOMMMYHHBIX 3a00JICBaHUH.

Paznen 5
[TaToyorust KJIEeTKH Mpu
OTTyXO0JIEBOM POCTE.

Tema 5.1. Crienuduueckue 0COOEHHOCTH OITyXOJIEBBIX KIETOK
1 TKaHe. Mopdostornueckuii aTunu3M. MeTtaboInuecKuit
atunu3M. IMMyHOIOrH4eCcKrid aTUIU3M.

Tema 5.2. Kneto4ynsle 1 MOJIEKYJISIPHBIE MEXAHU3MBI
KaHIEpOreHesa.

Tema 5.3. IIpoTuBOOITYX0JIEBBIT UMMYHUTET. MexaHU3MBI
METaCTa3MPOBAHMS 3]I0KAYECTBEHHBIX OIYXOJIEH.

Pasnen 6
['unokcus.

Tema 6.1. Knaccudukanus runmoKCUYECKUi COCTOSTHUH.
DK30reHHasi TUMIOKCHUS. DHAOTeHHAsI TUTIOKCHS:
(bu3HoNIOTHYECKast TUIIOKCHS, PECITUPaTOPHAs TUTIOKCHS,
UPKYISTOPHAS TUIIOKCHUS, TeMUYecKasi TUTIOKCHUS, TKaHEeBas
THUTIOKCHSI.

Tema 6.2. AnanranilnoHHbIE PEAKIIMA OpraHU3Ma IPU TMIIOKCHN
(MexXaHU3MBbI 3KCTPEHHOW U JI0JITOBPEMEHHOM alanTallkH).
OxucnuTenbHbli cTpecc. MexaHu3Mbl CBOOOIHO-
paJiuKaJIbHOTO OKHCIICHUSI.

HaumenoBanue AUCHUITIIMHBI

NmmyHONOrns

O0bém qucuuminebl, 3E/ak.4.

4/144

COILEPKAHME JNCIUITJINHBI

Paszneanl

Tembl

Paznen 1. O0uiast UMMYHOJIOTHS

Tema 1.1. BBeneHrne B MUMMYHOJIOTHIO.

Tema 1.2. CrpyKTypHO-QYHKIMOHAIbHAS XapaKTePUCTHKA
VMMYHHOH CHUCTEMBI YEJI0BEKA.

Tema 1.3. UmmyHOno33. [loHsATHE O BPOKAEHHOM
UMMYHHTETE. PerienTopsl pacrio3HaBaHus
«IYXKOro»

Tema 1.4. Kinerounsle (pakTopbl BpOXKIEHHOTO HMMYHHTETA.
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Tema 1.5. MonekynspHble  (GakTOpbl  BPOXKICHHOTO
UMMYHUTETA.

Tema 1.6. ApantuBHble (cnenupUUECKU) HMMYHHTET.
OcCHOBHBIE IOHATHS 00 AaHTUI€HAX M AHTUTENAX

Tema 1.7. I'maBHBIA KOMIUIEKC THCTOCOBMECTUMOCTH YEJIOBEKA
(HLA). AHTUTCHIIPE3EHTUPYIOLIUE  KIIETKU (AIIK).
ITponieccunr u npe3enTanus anturena. [lonsitue o6 anonrose

Tema 1.8. T- u B-mumdorutel. Cyononymnsuuu. Co3peBaHue u
muddepennmpoBka.  Crtpykrypa T- wu  B-kierodHoro
pEeLEnTOPOB.

Tema 1.9. UmmynHbIH O0TBeT. DdPeKTOpHBIE MEXaHU3MBI
MMMYHUTETA

Tema 1.10. I'ymopanbHbie (QaKTOphl UMMYHHBIX pEaKLIUH.
Huroxkunel. Pa3zHooOpasue penentopoB U MEXaHU3MOB
peuenuuyu HUTOKMHOB

Pa3nen 2. ITaTonorun
MMMYHUTETA

Tema 2.1. bonesHu HMMMYHHOHl CHCTEMbI, OCHOBHbIE
MeXaHU3Mbl pa3BUTUS. OCOOEHHOCTH MEXaHM3MOB Pa3BUTHS
Pa3IMYHbIX TUIIOB UMMYHOIIATOJIOTHYECKUHN peaKIMii

Tema 2.2. Amnepruyeckue 3aboneBanus. [IpuHIHNBI
JMArHOCTUKY U JICUECHUS aJUIEPrUYECKUX 3a00JIeBaHU I

Tema 2.3. AyrouMmmyHHbIe 3a0oneBaHusl. MeXaHU3MBI,
JeKalllue B OCHOBE 3aIyCKa ayTOUMMYHHOM ATOJIOTHH.

Tema 2.4. IlepBuuHble UM BTOPUYHBIE HMMYHOJCHUIUTHI.
Knaccupukauusa. IlpuHUMIBI AMAarHOCTUKM U JIEUEHUS
UMMYHOJIC(UIIMTHBIX COCTOSTHHIM.

Tema 2.5. Onyxomn UMMYHHOI CHUCTEMBI -
nuMdornposndepaTuBHbIC MPOIIECCHI.

Paznen 3. MMMmyHOIMarsHoctuka,
UMMYHONIPO(UTIAKTHKA,
MMMYHOTEpAIHNs

Tema 3.1. CoBpeMeHHbIE HamnpaBICHUS W JOCTHKCHUS
MMMYHOOMOTEXHOJIOTUH.

Tema 3.2. T'uOpuaoMHble TEXHOJOTUU. MOHOKIOHAIbHBIE
antutesna. OCHOBHBIC TPOIYIIEHTHl MOHOKJIOHAJIBHBIX aHTUTEI

Tema 3.3. 'eHHOMH)KEHEpHbIE LUTOKUHBI U AHTHUIIMTOKUHBI.
AHTHpeLenTopsie aHTHUTENA. CoBpeMeHHBIE
MMMYHOOHOTEXHOJIOTHYECKHE BaKIMHBbI.

HanmeHnoBanue JMCUUILINHDBI

«['eHomMua u IIPOTCOMUKA»

O0bém qucuunmiaunbl, 3E/ax.4.

3/108

COJAEPKAHUME JUCHUIIJIMHBI

Pasgennl

Tembl

Pa3nen 1. I'eHomuka.

Tema 1.1. I'eHoMuKa — Hayka 0 TeHOMaX. CTpYKTYpHBII aHAJIU3
T€HOMOB.

Tema 1.2. ®yHKIIMOHAIBHAS T€HOMUKA.

Tema 1.3. CO0opka reHOMOB.

Tewma 1.4. CpaBHHTENIbHASI TEHOMUKA.

Tema 1.5. Menunuuckas TeHOMHKA.

Paznen 2. IIporeomuka.

Tewma 2.1. IlpoTeoMuka — Hayka o Genkax

Tema 2.2. [IpoTreoMHBIE METOABI

Tema 2.3. Ilporeomuka Moandukanuii OEnKoB.

Tema 2.4. CucremHast OMOIOTH.
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HanmeHnoBanue JMCUUILIHHDBI

OcHoBBI OMOMH(DOPMATHKH

O0bém aucuunmianHbl, 3E/ak.4.

4 3E (144 4ac.)

COJAEPKAHUME JNCHUIIJIMHBI

Pa3penl TeMmbl
Pasnen 1. Beenenue B Tema 1.1. Mctopust BOSHUKHOBEHUSI OMOUH(OPMATUKH KaK
O6nonHGOPMATHKY Hayku. CBs13b OMOMH(DOPMATHKH C €CTECTBEHHBIMU

Haykamu. [ eHOM 4enoBeKa U COBpEMEHHbBIS
«IOCTT€HOMHBIE» MTPOEKTHI.

Tema 1.2. OcHOBHBIE OOBEKTEHL, LIEIH U 3a0a4Yl
OMOMH(POPMATHKHU

Tewma 1.3. Crertudpuka paboThl ¢ OMOIOTHUSCKUMU
naHHbIMU. VMcnonp3oBanue MeTo10B OMOUH(OPMATHKH B
penreHny (yHIaMEHTAIBHBIX U TPUKJIATHBIX 3a/1a4.

Paznen 2. dopmaThl TaHHBIX

Tema 2.1. Monens nanaeix NCBI.

Tema 2.2. @opmat JaHHBIX AJIS IPEICTaBICHUS
HYKJIEOTHIHOM TOCTIEI0BATEIBLHOCTH U MTOKa3aTesei
kadgectBa FASTQ.

Tema 2.3. ®opmar xpaHeHUs pa3METKU T€HOB U DJIEMEHTOB
nocnenosarensHoctelt JIHK, PHK u 6enxoB GFF (General
Feature Format)

Paznen 3. Buomndopmannontsie
0a3bl JaHHBIX

Tema 3.1. Peno3uTtopuu HyKj1€aTuIHbIX
nocaenoBarenbHocTeit GenBank, EMBL, KEGG

Tema 3.2. baza maHHBIX OEIKOBBIX ITOCIIEN0BATEIILHOCTEN
(UniProt).

Tema 3.3. banku nanubix 0enkoBbix cTpykTyp (PDBe,
PDB)).

Tema 3.4. Merabonuueckue 6a3sl ganubix (KEGG
PATHWAY).

Tema 3.5. MeaumuHckas 60a3a JAaHHBIX O F'eHaX U CBS3aHHBIX
¢ HumHu 3a00aeBanusaMu OMIM.

Paznen 4. CucreMsl
WHTETPUPOBAHHOTO JIOCTYTIA
K OnonHMOpMaITMOHHBIM
0a3aM JaHHBIX

Tema 4.1. IlouckoBas cuctemMa UHTETPUPOBAHHOIO JOCTYIIA
K JJAHHBIM HYKJICOTUHBIX U OEIKOBBIX
MIOCJIEI0BATEIbHOCTEN, TEHOMHO-OPUEHTHPOBAHHON
uHpOpMaINH, TaHHBIM TpeXMepHBIX cTpYKTYyp (Entrez,
Sequence Retrieval System (SRS)).

Tema 4.2. I'enomusie 6pay3epsl (NCBI Map Viewer,
UCSC).

Tema 4.3. OnTuMu3zanus nMoucka HayyHOH MHPOPMAIUH C
nomonisio PubMed. basel nanneix Entrez, GeneBank, EBI,
EMBL, DDBJ u ap.,

Paznen 5. Anaroputmbl paboThI €
TAHHBIMA

Tema 5.1. MHCTpyMEHT KOHTPOJIA KQYECTBA JIJIs1 TAHHBIX
MIOCJIEZIOBATEIBHOCTHU C BBICOKOM MPOMYCKHOMN
cniocoOHocThIO (FastQC)

Tema 5.2. BeipaBHUBaHMS 1TOciieoBaTenbHoCTeN. Llenu u
THUIIBI BBIpABHUBAaHUU. [lapHOE 1 MHOXKECTBEHHOE
BBIPABHMBAHMUE.

Tema 5.3. CtpykrypHas ouonndopmaTuka. ba3el 1aHHBIX 1
WHCTPYMEHTHI 17151 pabOTHI C TPEXMEPHBIMH CTPYKTYPaMH.
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Tema 5.4. Ananu3 PHK u sxcnipeccun renoB. ba3el jaHHBIX
Y UHCTPYMEHTHI JIJIs1 pabOTHI.

Tema 5.5. GS — cexBeHHpPOBaHUE CIEAYIOLIETO TOKOJIEHHUS.
COopka reHOMOB

Tema 5.6. IHTepakTHBHBINA MHCTPYMEHT JI BU3YaJbHOIO
nccaenoBanus TeHOMHBIX TaHHBIX (The Integrative
Genomics Viewer (IGV))

Tewma 5.7. Ilonydenne n300paxeHU IPOCTPAHCTBEHHBIX
CTPYKTYp OMOJIOTHYECKHX MaKPOMOJIEKYI OEITKOB H
HYKJIenHOBBIX Kuciot (RasMol)

Paznen 6. Ilpukiagnoe
porpaMMHOE 00ecTIeUeHHE

Tema 6.1. ITaker nporpamm BLAST
Tewma 6.2. ITaker mporpamm Bioconductor
Tema 6.3. Ilaket nmporpamm Biopython
Tema 6.4. ITaker nporpamm EMBOSS
Tema 6.5. Onunaiin cepsuc REVIGO

HaumeHoBaHHe JMCHUIIIHHDbI

dusnueckas KyabTypa

O0béM qucunmInebl, 3E/ak. 4.

2[72

COJAEPKAHUME JTUCHOUIIJIMHBI

Pasznenant

Tempbl

Tewma 1.1. CaMOKOHTPOJIb 3aHUMAIOIIUXCS (PU3UICCKUMU
YIPOKHEHUSIMU U CIOPTOM

Tema 1.2. Tloka3zarenu pu3nyecKOro pa3BUTUs

Tema 1.3. Tloka3zarenu GyHKIIMOHAJIBHOTO COCTOSIHUS

Paznen 1. IIpaktuueckuii

Tewma 1.4. Tlokazarenu Gpu3nyecKor MOATOTOBICHHOCTH

Tema 1.5. Ilokazarenu ¢puznyeckoil paboTOCIIOCOOHOCTH

Tewma 1.6. [Tokazarenu ncuxopu3nOIOTHYECKOTO COCTOSTHHS

Tema 1.7. ®usndeckas KyapTypa B IPOU3BOIACTBEHHON
JESTeNbHOCTH OaKajlaBpa U CIeNUAINCTA

HaumeHoBaHNe TUCHUIINHBI

[Tpuknannas pusnyeckas KyabTypa

O0bém qucuumiannel, 3E/ak 4.

0/328

COJAEPKAHUE JNCHUITJIMHBI

Pasznenant

Tempbl

Tema 1.1. JIlerkag atietuka

Tema 1.2. CnopTUBHBIE UIPbI

Pasnen 1. Ilpaktnuecknii

Tema 1.3. 'umHacTuka

Tema 1.4. JIsnkHAS MOATOTOBKA

Tema 1.5. CTpoeBble IpueMbl M JBHKEHUE 0€3 OpYXKHSL.

CamocrosiTenbHas padboTa
CTY/ICHTOB

*3aHATHSA BO BHEYUeOHOE BpeMs

HaumeHoBaHune
ITuToreneTruka
JTUCIUIIINHBI
O0BEéM TUCHUTIINHEI
e > | 41144
3E/ak.u.
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COAEPKAHUME JNCHUIIJIMHBI

Pa3nennl TeMmbl

Pa3nen 1. Beenenue B Tema 1.1. IIpeamer u 3agaun HUTOreHETUKH. McTopus pa3BuTus
LUTOTCHETUKY LIUTOT€HETUKHU

Pa3nen 2. Metonabl Tewma 2.1. Tunsl MukpockornoB. O61acTi MPUMEHEHHS
IIUTOT€HETUKHU

Tema 2.2. Metoasl k1accuueckoi HUTOreHeTuku. KynbTuBupoBanue
Pa3INYHBIX KJIETOK

Tewma 2.3. luddepennmanpras okpacka MeTadazHbIX XPOMOCOM.
CeCTpHHCKHE XPOMOCOMHBIC OOMEHBI

Tema 2.4. dayopecueHTHas TuOpuan3anus in situ

Tewma 2.5. PaznoBunnoctu FISH merona. Knunuueckoe
npumenenue. Matepdaszusiit FISH

Tewma 2.6. CpaBHUTENbHAS TE€HOMHAS THOPUIU3ALIMS

Tewma 2.7. PaznoBunnoctu CGH-metona (m-CGH, HR-CGH, a-
CGH). Knuauueckoe npumMeHeHHe

Pasznen 3. CtpykrypHas
OpraHu3anus
9YKapHOTHYECKOTO
reHOMa

Tema 3.1. I'enom sykapuot. XpoMocoMHasi U BHEXPOMOCOMHAs
JHK. Buzyanuzanusa ypoHeit opranuzaunu JJHK sykapuor

Tema 3.2. JlenBepoBckas u [laprokckast Kiraccu(UKAIIH XPOMOCOM.
DyXpOMAaTHHOBBIE U TE€TEPOXPOMATHHOBBIE YHACTKU

Paznen 4. Apxurektypa
uHTEp(a3HOTO s/Ipa

Tema 4.1. Busyanuzauus apXuUTEKTyphl
XPpOMOCOMHBIE TEPPUTOPUH

uHTEpPa3zHOro fAmpa.

Tema 4.2. MnaxtuBanus X-xpomocoMmsl. [letexnus tenbua bappa

Paznen 5. XpomocomHbie
[IEPECTPOUKHU U
TCHOMHBIC MYyTallun

Tema 5.1. 'enomHbIE MyTaluu

Tema 5.2. CtabunibHble U HeCTaOUIIbHBIE abeppalii XpOMOCOM

Tema 5.3. Ananu3s rennsix myranuii meronamu FISH u CGH

Pasznen 6. DBosronus
KapuoTHIIa

Tema 6.1. DBOMIONUS SYKAPUOTHIECKOTO Spa. DBOJIOIUS AyTOCOM
Y TIOJIOBBIX XPOMOCOM

Paznen 7. Jlenenue
KJIETOK

Tewma 7.1. Knetounsrit iuki. Muto3. Oransl. Perymsus

Tewma 7.2. Meito3. Oranel. Perymsanus. Konsroranus u
peKOMOMHALINS TOMOJOTHYHBIX XpOMOcOM. CHHANITOHEMHBIH
KOMILIIEKC

HaumenoBanue

[IpakTHKyM MO reHeTHKe
JUCIUININHBI
O0BEéM THCHUTIIMHBI, 10/360
3E/ak.u.

COAEPKXAHUE NINCIHUIIJINHBbI
Pazngennl TeMbl
Pazgen 1 Tema 1.1. 3akonsl Menpaens
3aKOHOMEPHOCTHU Tewma 1.2. MoHOTHOPHTHOE CKPEIIMBAHIE
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HacienoBaHus npusHakos | Tema 1.3. JIurnbpuaHoe cKpelinBanyue

MpY BHYTPUBUJOBOM Tema 1.4. BzaumojielicTBHE '€HOB KaK OJIHA U3 PUYUH
ruopU I3 OTKJIOHEHHS OT MEH/IEJIEBCKUX KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEN
pacierieHus

Tema 1.5. HacnemoBanue, ClienIJICHHOE C ITOJIOM

Tema 1.6. CuenyieHHOE HacIe10BaHUE U KPOCCUHTOBEP

Tema 1.7. 'eHeTYeCcKO€ KapTUPOBAHUE DYKAPUOT

Paznen 2 Tewma 2.1. MeTo1bl MHOTOMEPHOTO CTATUCTHYECKOTO aHAJIN3a
Hacnenosanue KOMIIEKCa KOJIMYECTBEHHBIX TPU3HAKOB

KOJTMYECTBEHHBIX
MIPU3HAKOB

Tema 2.2. 3aKOHOMEPHOCTH HACJIEIOBAHUS KOJIMYECTBEHHbBIX
MPU3HAKOB

Tewma 2.3. BappupoBaHue KOJIMYECTBEHHBIX TPU3HAKOB MO/
BIIMSTHUEM CPEJIOBBIX YCIOBHM

Tema 2.4. Meronsl onpeaeneHus KodPpPUIreHTa HaCIeayeMOCTH

Tema 2.5. HaciegyeMocTh v IOBTOPSEMOCTb KOJIMUECTBEHHBIX
IIPU3HAKOB

Paznen 3 Tewma 3.1. IlpuHIMIIBI Opranu3anuu paboThl IUTOTCHETUYECKOM
[{uTorenernueckue nabopaTopuu
METO/IbI

Tema 3.2. OcoGennoctu 3a6opa 6uomatepuana. KynbrusupoBanue
KJeToK. DuKcalys U OKpaIllMBaHKUE MPErnapaToB

Tema 3.3. M3ydeHne npenapaToB ¢ UCIOIb30BAHUEM CBETOBOTO
MHKpOCKomna. [IpuHINIIBEI KApHOTUIIMPOBAHUS

Tema 3.4. CriocoObl 1uddepeHnaaTbHOr0 OKpaIuBaHUs
XxpoMocoM. AHanu3 abeppanuii

Tema 3.5. AHanu3 cTabMIIbHBIX abeppanuii XpoMocoM

Tema 3.6. Ananu3 HecTaOWIBHBIX abeppanuii XpoMoCcoM

Tema 3.7. AHanmu3 ceCTPUHCKUX XpOMOCOMHBIX 00MeHOB (CXO) B
TpeX MOCIIEI0BATENbHbBIX JEIEHUAX JIUM(OIUTOB EpUPEPUIECKOM
KpOBH

Paznen 4 Tema 4.1. FISH texHonoruu. 3tansl OKpaluBaHusi MeTa(a3HbIX
MonexkyisapHo- XpOMOCOM

LUTOT€HETHYECKHE
METOIbI

Tema 4.2. MUKpOCKOIIMYECKUN aHATTN3 MeTa(da3HbIX XPOMOCOM,
OKpAIIEHHBIX (III0OPOXpOMaMU

Tema 4.3. Dransl okpamnBanus rucronoruyeckux cpezos FISH

Tema 4.4. MUKPOCKOTTMYECKU aHATN3 UHTEP(HA3HBIX XPOMOCOM C
WCIOJIb30BaHUEM (hITFOOPECIIEHTHOTO MUKPOCKOIIA

Tema 4.5. Beinenenue HopmansHoOM 1 onyxosnesoi JIHK u
MPUTOTOBJIEHUE TIpenapaToB st metadaznoii- CGH texnonoruun
(m-CGH)
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Tema 4.6. MukpockonupoBaHue NPenapaToB, MOIYUEHHBIX
meronoM m-CGH ¢ ncnosp30BaHrEeM KOMIBIOTEPHBIX IPOTPaMM

Paznen 5 Tema 5.1. HCTpyKTaX 1O TEXHUKE OE30MACHOCTH U 3HAKOMCTBO C
MounekynsipHble OCHOBBI | 000pyI0BaHUEM
HACJIEICTBEHHOCTH

Tema 5.2. IIpuroroBiieHre pacTBOPOB JJIsI BBIACICHUS
HYKJIEUHOBBIX KHCJIOT

Tema 5.3. Beigenenue totansHoit PHK u cunrtes k/IHK

Tewma 5.4. IlpuroTtoBiieHHE pacTBOPOB IS AJIEKTpodopesa

Tewma 5.5. IlonGop mpaiimepoB u moaoop ycioBuid mist TTLP

Tema 5.6. PecTpuKius ¢ pasHbIMU PECTPUKTA3aMH U Pa3HBIMH
METOJIaMU Telb-3JIeKTpodopesa

Tema 5.7. Ouncrka mnazmuaHon JJIHK nns cekBeHupoBaHus 1o
CoHrepy 1 OAr0TOBKA K CHKBEHUPOBAHUIO.

Paznen 6 Tema 6.1. [IpuroroBieHre KOMIETEHTHBIX KIETOK
FeHeTqueCKHH aHATM3 Y | Tema 6.2. Tpancdopmanus 6axrepuii E. coli
OakTepuit
Tewma 6.3. Beinenenue masmuanon JIHK u3 6akrepuii E. coli
Tema 6.4. Pectpuxtabiit ananu3 JIHK. Jluruposanue JJTHK
Tema 6.5. OTOOp KJIIOHOB, HECYIIUX PEKOMOMHAHTHBIE MJIA3MU/IbI.
CKpUHUHT BBIPOCHINX KOJIOHUH TpaHC(OPMAHTOB
Tema 6.6. IloceB KJIeTOK Ha MUTATENBHYIO CPELY
Tema 6.7. Tpancdekuus u KOTpaHCEKIHS B 3YKapHOTUUECKUI
T€HOM
Tema 6.8. I'eneTnueckuii nepeHoc MaTepuana nocpeacTBOM
KOHBIOTAIIUH
Tema 6.9. 'eneTnueckuii mepeHoc Marepuaia nocpeacTBOM
TPaHCAYKITUH
Tema 6.10. Cenexus KU3HECIIOCOOHBIX KJIOHOB
HaumeHoBaHue
CoBpeMeHHbBIE METO/TbI TCHETHKHU
AUCUHMILTUHBI
O0bEéM TUCUUIIMHBI
AHEH * | 5/180
3E/ak.u.
COAEPXAHUE JUCHUIIJINHBI
Paspnennbl Tembl

Paznen 1 Meroauueckue | Tema 1.1. 'ubpunonorndyeckuii 1 OMOXUMUYECKHE METOJIBI
oAXO0/bI, ucrmonb3yemeie | Tema 1.2. [{luTonorndyecknii 1 MOJIEKYJIIPHO-T€HETHYECKUE METOIbI
B I'CHETHKE

Paznen 2 Tema 2.1. Metoasl Beiienenus JIHK u3 knetok
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MonekynsapHo- Tewma 2.2. Metoas! Beinenenus PHK u3 knerok, cunre3 k/JHK

IeHETUYECKUE METO/IbI
A Tema 2.3. Pectpukuus JJHK

Tewma 2.4. I'enp-a5ekTpodopes u ero BUIBI

Tema 2.5. IlonumepasHas 1ienHast peaklys U €e pa3HOBUIHOCTH

Tema 2.6. Metoapl, 6a3upyronyecs: Ha THOPUIU3AIAH
HYKJICHHOBBIX KUCIIOT

Tema 2.7. Metoasl cekBeHupoBanus JJHK

Tewma 2.8. CexkBernpoBanue HOBOro nokosneHus - NGS

Paznen 3 Tema 3.1. MeToabl ”HAKTUBALMU T€HOB IPOKAPUOT, CAUT-
MertobI Hcce10BaHUS HalpaBJICHHBIH MyTareHes3
(GYHKINU ¥ SKCIIPECCHH

Tema 3.2. Metoabl ”HAKTUBAIIMU T€HOB 3yKaproT. HokayT

I'€HOB
Tema 3.3. Meroas! unaktuBauuu renoB. Hoknayn u PHK-
nHTEepdepeHIus
Tema 3.4. OneHka sKCpeccun TeHOB
Tema 3.5. HanpaBneHHOE U3MEHEHNE YPOBHS 3KCIPECCUU T'€Ha

HanmeHnoBanue
MounekynsipHasi TeHETHKa

AUCHUILINHBI

O0BbEéM TUCHUIJIMHBI, 6/216

3E/ak.u.

COAEPKAHUE JTNCHUITJIMHBI

Paspennt Tembl

Paszpen 1 Tema 1.1. Ilpenmer u uctopust MOJIEKyJIIPHOU FEHETUKU

Bseznenue B

MOJIEKYJISIPHYIO T€HETUKY

Paznen 2 Tema 2.1. CtpoeHue U PYHKIIUU HYKIEUHOBBIX KUCIOT

I'enernueckuii maTepua.

CrpykTypa u GyHKIUN

Tewma 2.2. Penmukanus JJHK B kneTkax apxe, mpokapuoT u
JYKapuoT

Tema 2.3. OcoGeHHOCTH peIUIMKAIKY in Vitro

Tewma 2.4. [TonuMepasHas nienHas peakuys B pealbHOM BPEMEHU
KaK aKTyaJIbHBII METOJI B COBPEMEHHBIX OMOJIOTHH M MEIHUIINHE

Tema 2.5. CtpykTypa u ¢pyHkuuu tenomep. Temomepasa, ee
CTPYKTYypa ¥ MPUHIUI paObOTHI

Paznen 3 Tema 3.1. Tpanckpuniusi y npoKapuoT U 3yKapuoT
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MexaHu3Msl peasiu3anuu
TE€HETUYECKON
uHpOopMaLuu.
Tpanckpunuus

Tema 3.2. Ilponeccunr PHK y npokapuor u aykapuor

Paznen 4

MexaHu3MBI peain3auu
HacJIeICTBEHHOM
nHpopMaIuu.
Tpancasuus

Tema 4.1. Tpancnsiuus y npokapuoT

Tema 4.2. Tpancnsiuus y 3ykapuor

Paznen 5
Peryisanus skcnpeccuun
I'CHOB

Tema 5.1. Perynsius skcnpeccuu reHoB y npokapuot. OnepoH

Tema 5.2. Perynsius sKCpeccuu reHoB y mpokapuot. Posb
perynaropubix (Manbix) PHK y npoxapuor u PHK-
TepeKIoIaTesne

Tema 5.3. Perymsiuust 3Kcripeccuu reéHOB Y 3YKapHoOT.
XapakTepuCcTUKa IMC- U TPAHC-PETYJIITOPOB

Tema 5.4. Perynsuus sKCIpeccuy T€HOB y 3YKapHOT.
XapaxTepuctuka peryastopubix (manbeix) PHK y sykapuor.
Perynsanus tpaHciasinuu

Paznen 6 Tema 6.1. CriocoOb! pekoMOMHaUU

PexomOunarusa JJHK
Tema 6.2. MoJeKyIIpHO-TCHETUYECKUE TIPOIIECChI, HEOOXOIMMBIS
JUIs pekoMOuHarwH in Vitro. Pectpuknus JJTHK
Tema 6.3. MoJeKyIIpHO-TCHETUYECKUE TIPOIIECChI, HEOOXOIMMBIC
Ui pekoMOuHaimH in vitro. Jedocdopunuporanue JJTHK
Tewma 6.4. MonekynsipHO-T€HETUYECKHE TTPOIIECChI, HEOOXOANUMBIE
Ui pekoMOuHanuu in vitro. Jluruposanue JJHK

Pazpen 7 Tema 7.1. MonexynsspHble MEXaHU3MBbI TEHHBIX MyTallUH

Pemapamus JITHK

paus /1 Tewma 7.2. Ilpsimas penapauust

Tema 7.3. DxkcunsnoHHas penapanus. MucMaTd penapanus
Tema 7.4. PexombunannonHas penapanus. SOS-penapariusi.
VYuactue pemonenupoBanus xpomatuna B penapanuu [JHK y
IyKapuoT

HaunmenoBanue
I'enetnueckas MHXEHEPHS

JUCHMILINHDbI

O0BEM TUCHUTIINHEI

AMCIHMILIMEDL, 1 4/144

3E/ak.u.
COJEP) KAHUE JUCIHUITJINHBbI

Paznennl TeMbl

Paznen 1 Tema 1.1. IIpeamet u 3agaun reHHOW MHXeHEepUU. OCHOBHBIE

BBenenue B TeHHYIO dTanbl Pa3BUTHS, TPOOIEMBI U MIEPCIIEKTUBLI TEHHOW WHKCHEPUU

WHXECHEPHIO
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Pasnen 2
BekTopHBIe MOJICKYIIBI K
WX KOHCTPYHUPOBAHUE

Tema 2.1. OOurie TPUHIUIIBI MAHUTTYJISIIANA C HYKJICUHOBBIMHU
KHUCJI0TaMU U OenkamMu. buojoruueckue cucTeMsl,
HCIIOJIb3YIOUIUECS] B TEHETUUYECKON MHXKEHEPUU

Tewma 2.2. IlonsiTre BEKTOpa, HEOOXOIUMBIE
CBOMCTBA BEKTOPOB, UX BUABL. [lna3smMunnasie BEKTOphl. BekTOpHI
JUTSI KJIOHHUPOBaHUsI KPYIHBIX ¢pparmenToB [JHK

Tema 2.3. ®epMeHTHI, UCIIOIb3YEMbBIE B TECHHON UH)KEHEPHH.
Pectpunupyroniue sHA0HYyKII€a3bl

Pasnen 3
I'enHas vHXeHEpHUS
OakTepuii

Tema 3.1. Oco6eHHOCTH TEeHHOW MH)KEHEPUH OaKTepUaIbHBIX
KJIETOK

Tewma 3.2. Tpanchopmariust 1 0TOOp KIETOK, COJIEPIKAIIUX
pexomoOuranTHYIO JJHK

Tewma 3.3. [lonyueHue peKOMOMHAHTHBIX OEJIKOB B OaKTEepHATbHBIX
KJIeTKax. MUKpOoOHOJIOrHYECKOE ITPOU3BOJICTBO JIEKAPCTBEHHBIX
MIpernapaToB U KOMMEPUECKHUX MPOAYKTOB

Paznen 4
I'ennas naxenepus
JPOXKKEN U pPACTCHUN

Tema 4.1. 'ennas unxenepus apoxxeil. [poxokeBble BEKTOPHI.
CenexTuBHbIE MapKephl. MICKyCCTBEHHBIE XPOMOCOMBI APOKKEN

Tema 4.2. T'ennas wumxkeHepus pacreHuil. CrnocoObl BBeACHUS
qyKepOJHBIX '€HOB B pacTeHUs. ArpoOakTepragIbHOe 3apaKeHUe U
tpancdopmanus pacteHuid. Ti-masmuaa

Tema 4.3. CBoiicTBa TpaHCT€HHBIX pacTeHuil. [[puMeHeHune reHHoun
VH)KEHEPUU PACTCHUIN

OCHOBBI T€HOTEpAIIUU

Paznen 5 Tema 5.1. OcoGeHHOCTH T€HHON MH)KEHEPHUH KUBOTHBIX. BEeKTOPHI
I'eHHas MHXeHepUs Ha OCHOBE BUPYCOB
KUBOTHBIX
Tema 5.2. CriocoObl BBeJIEHUS TPAHCTEHOB B KJIETKU
MJIEKOTTUTAFOIIIX
Tewma 5.3. TlonydeHnne TpaHCTEHHBIX KJIETOYHBIX JIMHUNA U
TPAaHCTE€HHBIX )KUBOTHBIX, UX IPUMEHEHHE
Paznen 6 Tema 6.1. 'eHoTepamnus, OCHOBHBIE METO/Ibl TEHOTEPAIIMH: €X VIVO

H in Vivo

Tema 6.2. Cucremsl JOCTaBKM IeHOB. BUpycHbIE CCTEMBI
JI0CTaBKHM reHoB. HeBUpYyCHBIE crcTeMBl JOCTaBKH I'€HOB

Tema 6.3. PenakTupoBaHue reHETHYECKOTO MaTeprasa

Tema 6.4. DTU4ecKHe acleKThl TeHETUHYECKONW MOTU(DUKAIIH
OpraHU3MOB

HauMmeHoBaHune o
I'eneTnka dyenoBeKka ¢ OCHOBAMY MEIUIIMHCKON T€HETUKHI
JTUCIHUIIINHBI
HEM TUCHMILITHHDI
Obn.ém rucn > | 8/288
3E/ak.u.
COAEPKXAHUE NINCIHUIIJINHBbI
Pa3znennl TeMmbl
Pazpnen 1 Tema 1.1. Ilpenmet u ncropust pa3BUTUS TEHETUKU YEJIOBEKA U

MEIUIMHCKONA T€EHETUKH
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BBeznenue B reHeTUKY
YyeJIOBEKa U
MEJUIIUHCKYIO T€HETUKY
Paznen 2 Tema 2.1. OcoOeHHOCTH 4eI0BEKA KaK 00bEKTa T€HETUUYECKUX
OOBEKT U METO/IBI HCCIIEIOBAHUI. XapaKTEPUCTUKA T€HOMA YEJIOBEKA

T'CHCTHUKH YCJIOBCKa

Tewma 2.2. llutorenernueckuit metos. [Ipuniuner Mmeroaa, ero
BO3MOYXHOCTHU M OTPaHUYECHUS

Tewma 2.3. Knunuko-reneanorudeckuii Merod. [Ipunuumns Mmerona,
€ro BO3MOKHOCTH U OTPaHUYEHUS

Tewma 2.4. bauzuenosiii Meto. Koaddumment nacnegyemoctu

Tema 2.5. [lonynsuOHHO-CTaTUCTUUECKUN METOJI. 3aKOH Xapu-
Baitn6epra

Tema 2.6. MOJ'ICKy.]'ISIpHO-FeHCTI/I‘IeCKI/IC 1 OMOXHUMHYECKHE MCTOABI

Paznen 3 Tema 3.1. DTanbl OHTOreHe3a U UX T€HETUYECKUI KOHTPOJIb
['enetnka pa3BuTus

Tema 3.2. 'eHEeTHUYECKUE U ITUTCHETUICCKAE MEXaHU3MBI,
KOHTPOJIMPYIOLIHE TPOLIECC CTAPCHUS

Tema 3.3. 'eneTuka noseneHus. MeToasl ICUXON€HETHYECKUX
HUCCIIeJOBAaHUN

Tema 3.4. IIcuxoreHeTHYCCKHUE HUCCICIO0BaHUs MHTCIIICKTA,
TEMIICPpAaMCHTA U JIMYHOCTHU

Tema 3.5. OCHOBBI CHOPTUBHOM F€HETUKU

Pasnen 4 Tema 4.1. MyTranuoHHbI npolecc Kak OCHOBA HACIIEACTBEHHON
MounoreHHble 001€3HI MaTOJIOTUU. MeTo/1bl H3yUeHUs] MOHOT€HHBIX 0oJe3Hel

Tema 4.2. Hanbonee pacnpocTpaHeHHbIE MOHOT€HHbIE 00JIE3HU

Pazpnen 5 Tema 5.1. XapakTepucTHKa KapHuoTHUIla YeJI0BeKa.
XpomocomHsble 6oe3nn | KapuorunupoBanue. MeTo bl SKCIpecc-IUarHOCTUKU

Tema 5.2. XpomocoMmHble O0Je3HH, KiIacCUBUKALMS, MNPUUUHBI
BO3HUKHOBEHHUS. Mo3auuuszm

Paznen 6 Tema 6.1. IIpyurHBI BOSBHUKHOBEHUS U METO/BI U3YUEHUS
MynbTudakropuanbieie | MyJIbTH(HAKTOPHATIBHBIX O0NEe3HEN

0oJsie3HH

Paznen 7 Tema 7.1. bosie3HM ¢ HETPAJUIIMOHHBIM HACIIEI0OBAHUEM.

Bonesnn ¢ Knaccudukamms.

HECTPaANIIHOHHBIMH Tewma 7.2. MutoxoHApUanbHbIE 00JIE3HHA, 00JIE3HU TEHETUUECKOTO
TUIIAMK HaCJICIOBAHHA VMIIPUHTHHIA U SKCIIAHCUU HYKJICOTHIHBIX TIOBTOPOB.

Paszpnen 8 Tewma 8.1. IlpuHUIMIIBI TUATHOCTUKHU, TPOGUITAKTUKY U JIEUCHUS
JlMarHocTHKa, Je4YeHne U | HaCJIEICTBEHHBIX OOJIe3HEH uenoBeKa

npodunakTuka

Tema 8.2. MosexynsipHble OCHOBBI T€HETHUECKON KOPPEKLIUU U
reHoTepanuu

HacCJIEACTBEHHON
AaTOJIOTUU
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Pa3znen 9 Tema 9.1. 'eneTnuecku 00yCIOBIEHHBIE PA3JINYUS B pEAKLUAX
dapmakoreHeTuka OpraHu3Ma Ha JIEKapCTBEHHBIE CPEJICTBA

Tema 9.2. ®apmakoreHeTUUECKHUE TECThl U IEPCOHUPUKALIHS
7e4eOHBIX MEPOTIPUATUN

Pazmen 10 Tewma 10.1. DTrdeckue mpoOIEMbI HCCIIEOBAHUS TEHOMA YEIOBEKa
DTHUYECKHE BOMPOCHI Y MPAKTUYECKOT0 UCTIOIb30BAHMS T€HOMHBIX TEXHOJIOTHI
T€HETUKHU YEIOBEKA

HaunmeHoBaHue
I'eHeTHKa MUKPOOpPraHU3MOB
AUCHUILINHBI
O0BbéM IMCUMIIIIMHBI,
6/216
3E/ak.u.
COAEPKAHUE JTUCHUITJIMHBI
Pasznensnl Tembl
Paszpen 1 Tema 1.1. 3HaueHre reHETUKU MUKPOOPTraHU3MOB B CUCTEME
Beenenue OMOJIOrMYEeCKUX TUCUMIUIMH. [IpeMeT 1 3a1auu TUCIUIIIIMHbI
Paznen 2 Tema 2.1. CtpykTypHast 1 GyHKIHOHATBHAS
CrpykTypHO- OpraHu3alys FTeHETHYECKOr0 MaTepuaa IpoKapuoT
byHKIHOHATBHAS _
OpraHM3aIKs TEHOMA Tema 2.2. OcoGeHHOCTH peann3alny reHeTHYecKor HH(popMauu
NPOKApHOT (TpaHCKpHILIMS)
Tema 2.3. OcobeHHOCTH peann3alny reHeTHYecKol HH(opMaIuu
(TpaHcsIMs)
Tema 2.4. 'eHeTHUECKHI1 KOHTPOJIb PETYJISALUN AKTUBHOCTH IT'€HOB
npokapuot. OnepoHsl
Paznen 3 Tema 3.1. Kinerounslii UK npokapuoT. ['eHeTHyecKkuii KOHTPOJIb
KieTounslil nuki KJIETOYHOTO LIUKJIA
Tema 3.2. Ocobennocru perukanuu JJHK y npokapuor
Tema 3.3. Hapymenus npouecca permkanuu. Myranuu.
Tema 3.4. I'enetndeckuii KOHTpoab perummkanuu JHK
Paznen 4 Tema 4.1. bakrepuanbuble maa3Muasl. CTPYKTYpHO —
DKCTpaxpoMOCOMHast (GyHKIMOHATBHAS OpPTaHU3alUs, CBOMCTBA TIA3MUI.
JIHK npokapuot
Tema 4.2. Knaccudukarus niuazmua. @akropsl nepeHoca.
KonbloratuBHble M1a3MH/1bl, HEKOHBIOTATUBHBIE IJIA3MHU/IBI,
KOMHTETpaTUBHBIE IJIa3MHUIbl, KPUIITUYECKUE TJIA3MHU/IBI
Tema 4.3. Penmukanus miazmua. ['eHeTHdecKknii KOHTPOJIb
pEIUIMKaLMY MIa3Mu
Tema 4.4. MenuuuHckoe 3Ha4eHUE TUIa3MU, UX POJIb B IPUPOJIE U
MIPOU3BO/JICTBE
Paszpgen 5 Tema 5.1. CTpyKTypHO-(hYHKIMOHATIbHAS OPraHU3AIUS
MOOMJIBHBIX T€HETUYECKHUX 3JIEMEHTOB ITPOKAPHUOT U UX
KJIacCU(UKALIHS
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MoOunbHbIE Tema 5.2. Mexanuzmsl Tpancnosuuu MI'D. HTerpoHs!
TE€HETUYECKUE FIIEMEHTBI
OakTepuii
Paznen 6 Tema 6.1. CriocoObI IepeHoca TeHETHIECKON HHPOPMALTHH Y

6axrepuii. Tpancdopmarus

Tema 6.2. Tpancaykuus

Tewma 6.3. Konbroramus. ['eHeTndeckas peKoMOMHAITUS

Pazmen 7

I'eneT4eCcKuit KOHTPOJIIb
OakTepuaTbHOU
YCTOMYMBOCTH U
aJanTUBHBIX MPOLIECCOB

Tema 7.1. MosiekyssipHblE MEXaHU3MbI Pa3BUTUS YCTOMYMBOCTH
OakTepuil K aHTUOMOTHKAM U IPYTUM TOKCHUYHBIM COCTUHEHUSM

Tema 7.2. 'eHeTHUECKHI KOHTPOJIb aJaITUBHBIX IPOLIECCOB.
I'eneTnueckuii KOHTPOJIb MOABMKHOCTH OaKTEpUil U
MEKKJIETOYHBIX B3aUMOJIECHCTBUI

OO0111e NpUHIUIBI
OpraHu3alyy u
KJIacCU(pUKaLKs TKaHEeH.

HanmeHnoBanue
OO61as rucTonorus
AUCHUILINHBI
O0BEéM TUCHHUIIIMHBI, 41144
3E/ak.u.
COJAEPKAHUE JTUCIUITJIMHBI
Paspennt Tembl
Pasznen 1 Tema 1.1. CTpyKTypHO-(GYHKIIMOHAIBHBIE 3JIEMEHThI TKAaHEH.

PazButue Tkaneit. Jlerepmunanus u qudpepeHirpoBka TKaHEH.
KamOuanbublie 2eMeHTsl U 1udepeHIupoBaHHbIe KIETKH.

Pasnen 2
OO01as 0MOJIOrUs TKaHEH

Tema 2.1. Perenepanus tkanu. ['uneprpodus u atpopust TKaHU.
BHyTpuTKaHEBbIE U MEKTKAHEBBIE B3aUMOICHCTBUS.
BsaumoneiicTBre snuTenus ¢ ApyruMHu TKaHSIMHU.

Pasnen 3
OnureanaabHas TKaHb

Tema 3.1. Mopdomoruueckas KiacCUPUKALMSA DIHUTEIUECB U
CTpOeHHue Pa3TUYHBIX BU/JIOB. ['ucrorenernueckas
KJIaCCU(PUKAIIHS STTUTEITUEB.

Tema 3.2. JKenesucteie U ceHCOpHBIE dnuTenuu. JKenespr:
CTPOEHHE U TUCTO(YU3HOJIOTHS.

CoenuHuTenbHas TKaHb

Paznen 4 Tema 4.1. KpoBb: popmMeHHBIE 251eMeHTHI KpoBU. ['eMorpamMma

KpoBs kpoBu. JlelikouuTtapHas ¢popmyna kpoBu. Jlumda u ee
obOpasoBaHme.

Pazpgen 5 Tema 5.1. KpoBeTBOpeHH€e B SMOPHOHAIEHOM U

KposeTrBopenue MOCTAIMOpPHUOHAIBHOM nepuojiax. O61re 3aKOHOMEPHOCTH
pa3BUTHs (POPMEHHBIX TEMEHTOB KpOBU. CTBOJIOBBIE KIETKH
KpPOBH.

Paznen 6 Tema 6.1. BONOKHHMCTBIE COEIMHUTENBHBIE TKAaHU: pbIXJas U

MJIOTHASI BOJIOKHUCTAs COCAMHHUTENbHAS TKaHb. CyXOXKWIHS,
CBSI3KH, (hacIHH.
Tema 6.2. CoenuHHUTEIbHLIE TKAHA CO CIHELHAIbLHBIMU

CBOMCTBAMM: JKMUPOBasl, PETUKYIISIPHASL, CIIM3UCTasl U IUTMEHTHAsl.
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Tema 6.3. CkeneTHble COEIMHUTENBHBIE TKAHU. XPSILEBbIE TKaHU:
o01Me CTPYKTYpPHO-()YHKIIMOHAJIBHBIE CBOWCTBA, KJIACCU(HUKAILINS.

Tema 6.4. CkeneTHbIE cOeMUHUTENLHBIE TKaHU. KOCTHRIE TKaHU:
o0IIMe MPUHIMITBI CTPYKTYPHO-(YHKIIMOHATLHOW OpTraHHU3aIlHH.
I'pyOOBOSIOKHYCTAS U TIJITACTHHYATAs KOCTHAs! TKAHb.

Pazgen 7
Mpeinieydasi TKaHb

Tema 7.1. O6mas mophodyHKIIMOHATBHAS XapaKTEPUCTUKA U
KJIacCH(UKAIUS MBIIICYHBIX TKaHeH. [ 1aKas MbllIeYHas TKaHb.

Tema 7.2. CkenetHas MBIIIeYHAs TKAaHL: TUCTOI€HES U
byHKIMOHATBHAS MOP(OJIOTHSL.

Tema 7.3. CepaeuHas MblllIeUHasi TKaHb: TUCTOTEHE3 U
byHKIMOHATbHAS MOP(OIIOTHSL.

Pazgen 8
HepBhas TkaHb

Tema 8.1. O6mas MmophodyHKIIMOHATBHAS XapaKTePUCTHKA U
TMCTOI€HEe3 HEpBHOW TKaHW. HelpoHbl, HEHPOraus, HEPBHBIE
BOJIOKHA, HEPBHbBIC OKOHYAHHUS.

HaunmeHoBanue .
[IpakTHKyM 10 TUCTOJIOTUH U KJIETOYHOM OMoIorun
AHCUMILIMHBI
O0Bém
AUCHMILIHHBI, 10/360
3E/ak.u.
COJAEPKAHUE JTUCIUIIJIMHBI
Pa3neJibl Tembl
Paznen 1 Tema 1.2. MeToas! U3roTOBJIEHUS IPENAPATOB JIsl CBETOBOM
Kiraccnueckue MHKPOCKOIIMH. BUaBI MUKpOIIpENapaToB: cpe3bl, Ma3KH, OTIIEYATKH,
METO/bI IIJICHKH.
HCCIIEIOBAHUS B Tema 1.2. TexHuka MUKPOCKOTIMPOBAHUS B CBETOBBIX MUKPOCKOIIAX.
TUCTOJIOTUH Oco6eHHOCTH MUKPOCKOIIUPOBAHUS B YIBTPa(UOIETOBBIX JIyyax,
JIOMUHUCHEHTHasi MUKPOCKOMHS, a30BOKOHTPACTHAS MUKPOCKOIINS,
UHTEepEpEeHIIMOHHAsE MUKPOCKOIHS, 1a3epHast KOH(pOKaIbHasI
MHKPOCKOIIHS
Tema 1.3. DnekTpoHHAass MUKPOCKOIUS (TPaHCMUCCUOHHAS U
CKaHUPYIOLIas), METO/IbI U3TOTOBJIEHUSI MUKPOOOBEKTOB IS
9JIEKTPOHHOU MUKPOCKOIIHH.
Tema 1.4. CnenuanbHble METO/IbI U3YUEHHSI MUKPOOOBEKTOB:
TUCTOXMMHMSI, paiioaBTOrpadusi, IMMYHOTHCTOXHMHSL.
Tema 1.5. Meroas! uccienoBanust )KUBbIX KieToK. KonnuecTBeHHbIE
METO/bI NCCIIETOBAHMS.
Tema 1.6. MeToibl ncciieJOBaHUSI B SMOPHOJIOTHH.
Tewma 1.7. IlpakTnyeckne 3aHATUSA C IPUTOTOBIEHUEM
TUCTOJIOTMYECKUX IIPENapaTos.
Paznen 2 Tema 2.1. TIpaBuiia Hajsexaniei 1a00paTOpHON MPAKTUKH. 3HAKOMCTBO C
PaGora c paboTOM KyJIbTypabHOH JJa00paTopuu. 3aHATHE B J1a00paTOPHH.
KJIETOYHBIMH
KyJIbTypaMi Tewma 2.2. TloHsiTHe aAre3MOHHON KIETOYHOU KyIbTypbl. KyabTypanbHbie

XapPaKTCPpUCTHUKHU KIICTOK. PaCXOI[HBIC MaTepualibl U pCaKTUBBI AJI1
BbIpalllUBaHUA KJICTOK.

Tewma 2.3. KynbpriBupoBaHue CyO0CTpaT3aBUCHMBIX KIeTOK (2D- KynbTypa).
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Tema 2.4. CycrieH3HOHHBIE KJIETOYHbIE KYJIbTYpPhI. MCIobp30Banme
OMOPEaKTOPOB IS KyJIbTUBUPOBaHUs. BrIpaluBanue KJICTOK B cepongax
(3D-kymbTypa). nuddepeniuporku B M1 u M2 denotumsl. [TaccupoBanue
KIJICTOYHBIX KYJBTYP.

Tema 2.5. KprokoHcepBaliyist KIICTOYHBIX KYJIBTYp KIETKAX.

Tema 2.6. KynsTuBupoBanue hpuOpo01acToB, MyIbTUIOTEHTHBIX
CTPOMAJTBHBIX KJIETOK.

Tema 2.7. luddepeHunpoBka MyIbTUIIOTEHTHBIX CTPOMAIbHBIX
KJIETOK.

Tema 2.8. IlonsATHEe 00 MHAYLUPOBAHHBIX IUIFOPUIIOTEHTHBIX
CTBOJIOBBIX KJICTKaX.

Tewma 2.9. Coptunr u KyabTUBHpOBaHHEe Makpodaros. CriocoObl
HanpaBieHHOH TuddepeHunpoBky B M1 u M2 dheHOTHIIBL.

Tema 2.10. IpakTrdeckue 3aHATHSI 110 BEICHUIO KJICTOYHOM KYJIbTYPBI.

ITouck u ananus
Hay4HOU JIUTEPATYPBI

Pasnen 3 Tema 3.1. IIpuHuMn moaMMepasHOM EMHON PEaKIIUH.

CoBpeMeHHbIE

METOTbI Tewma 3.2. Pabota Ha IPOTOYHOM HIUTOPIYOPUMETPE.

UCCIIEIOBAHHIM Tema 3.3. Ilpunrun BecTepH-6110Ta.

MOJIEKYJISIPHON i —

60O I Tema 3.4. Mopenu corpanbHO3HAYMMBIX O0OJIe3HEH in VItro u in vivo.
Tewma 3.5. IpakTuueckue 3aHATHS B HAYYHOMN JTa0OpATOPUH, YIaCTHE B
IKCIIEPUMEHTE.

Pasnen 4 Tema 4.1. CamoctosiTenbHas OTpabOTKa HaBblKa IOUCKAa HAayYHOU

TUTEpaTypsl ¢ ucnonb3oBanue 60a3pl JaHHbIX Medline. [ToaroroBka Ha
OCHOBE HAyyHBIX NYyOIMKalUi MyJIbTUMEAUMHON Npe3eHTAlUu C
aHAJIM30M KOHKPETHOM HayyHOW mpoOJeMbl WM  OTAEIbHOU
MyOTHKAIUH. VcrHbIE Mpe3eHTAINH MIPOaHATM3UPOBAHHBIX
MyOIMKaAIUi 1 pe3ylbTaTOB SKCIIEPUMEHTAIBHOMN paOOTHL..

HaumeHnoBanue

KynbpTypa KJIeTOK MIEKONHUTAOIINX
JTUCIUIIIINHBI
O0BbEM JUCHUIIITHHBI,
3E/ak.u. 5/180

COJEPXKAHHMUE INCIHUIIJINHBI
Pa3gennl TeMbI

HUCTOPUSA PA3SBUTHUA

Pasgen 1. Beenenne u

Tema 1.1. Beenenue B kypc. Mctpus pa3BuUTHS METOIOB
KYJIbTUBHPOBAHUS KIIETOK 7yapuoT. [IoHATHE O KIETOYHBIX

KYJIbTHUBUPOBAHHA KIICTOK | KYJIBTYpaX.

KJICTOK U3 TKaHEeH 1
OpraHoB
MJICKOITUTAFOIIIUX

Pasnen 2. Brigenenue

Tema 2.1. [lotenuuan u crenedb MU PEeHPEeHIIUPOBKU CTBOJIOBBIX
KJIeTOK. HUIIIM ¥ NCTOYHUKHU BBIEIEHUS CTBOJIOBBIX KJIETOK.
Crioco0wI fe3arperanuu Tkanen. Pazienenne KiIeTok mo
(U3UUECKUM CBOHCTBAM.

Pasznen 3. CiocoOsl

Tema 3.1. IloHATHE O CYCIIEH3MOHHBIX M aJIr€3UBHBIX KJIETOUHBIX

KyJIbTUBHPOBAHUS KJIETOK | KyiabTypax. KynsTuBupoBanue cyOcTpar 3aBUCHUMBIX KJIE€TOK (2D-
YeJI0OBEKa U JKUBOTHBIX

KyIbTypa), (GuaepHble KISTKH. BbIpanBaHue KIETOK B
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chepounax  (3D-kynwrypa), rHOpuAoMbL.  Vcmonb3oBaHHE
OMOpPEaKTOPOB ISl KYIbTHBHPOBAHUS KJIETOK SYKapPHOT.

Tema 3.2. [laccupoBaHue KJIETOYHBIX KYJIBTYp, OTIEICHHUE KIETOK
OT KYIBTYPalIbHOTO IUIacTHKAa. KOHTponmb KoiudecTBa |
KPHUOKOHCEPBALUA KYIbTUBUPYEMBIX KIETOK, KPHOIPOTEKTOPEI.

Paznen 4.
Cpenpl 1ist
KYJIbTUBUPOBAHUS KJIETOK

Tema 4.1. Pacxogabie MaTepuatbl M PEAKTUBHI JIJIS1 BBIPAIIUBAHUS
KJICTOK B YCJIOBUSX in vitro. Turmbl mutareiapHbIX cpea. Kimouesie
KOMITOHEHTHI ¥ T0OABKH MUTATEIBHBIX Cpe: (PakTopsl pocTa,
AHTHOMOTUKHU, AMUHOKHCIIOTBIL.

Tema 4.2. [Ipunisl opranuzanuu paboThl KyJIbTypalIbHOTO OOKCa,
pabota ¢ coOroeHueM npasuil acenTuku. [lonsarue
KOHTaMUHAIlUHW KJIICTOUYHBIX KYJIbTYP, ACTCKIWA MHUKOIIJIA3M.

Paznen 5
KyneTuBuposanue
HaunboJiee 3HAaYUMBbIX
KJIETOYHBIX KYJIBTYP

Tema 5.1. Pa3nenenue BhIIEIECHHBIX KIETOK IO
umMmyHO(peHoTHiry. [IpoTtounas muToQIIyopuMeTpUs 1
MarHUTHBIN COPTHUHT.

Tema 5.2. KynsruBupoBanue GpudOpo0I1acToB, MyITbTUIIOTEHTHBIX
CTPOMAaJIBHBIX KJIETOK. Mopgoornyecknue XxapakTepUCTHKH
Pa3IMYHBIX THIIOB KJIETOK, TU(PEpEeHIIMPOBKA.

Tema 5.3. KynberuupoBanue makpogaros. CriocoOsl
HanpasieHHoi auddepernrposku B M1 u M2 dhenoTumsl.

HaumeHoBanue

YacTHas ructosiorus
JMCIUTIJINHbI
O0BbEéM TUCUUIJIMHBI, 3/108
3E/ak.u.

COJAEPKAHUME JIUCIHUIIJINHBI

Paznenant Tembl
Paszpen 1 Tema 1.1. Ciunnoit mo3r. HepBbl. HepBHBIE y3i1bI

HepBHa}I cucreMma

Tema 1.2. Mo3sxeuok. Kopa rososHoro mosra

Pasnen 2

Tema 2.1. Opran 3peHust

Cencopnas cuctema

Tema 2.2. OpraH cityxa u paBHOBECHUS

Tema 2.3. Opransl BKyca 1 000HSIHUS

Pazpen 3
Cepneuno-cocyaucras

Tema 3.1. KpoBeHOCHBIE COCYIBI: apTEPUH

cucremMa

Tema 3.2. KpoBeHOCHBIE COCY/IbI: BEHBI

Tema 3.3. MUKpOLHPKYJIATOPHOE PyCIIO: apTEPUOIIbI, BEHYIIHI,
KaluJUISIpbl, aHacTamMo3bl. JIuMdatnyeckue cocy bl

Tema 3.4. Cepaue. Bo3pacTHble U3MEHEHHUS CTEHKH cep/ia

Pasnen 4

Tema 4.1. LlenTpanbHble OpraHbl KPOBETBOPEHHUS

Cucrema opraHos
KPOBETBOPEHUS U

Tema 4.2. Ilepudepruyeckrie opranbl KPOBETBOPEHUS

MMMYHHOM 3aIUThI

Tema 4.3. UMMyHHast cucTeMa CIIM3UCTBIX 000JI0UeK

Tema 4.4. KnnerouHble B3aUMOJICHCTBUSA B UMMYHHBIX PEAKIUAX
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Pa3znen 5 Tema 5.1. LleHTpanbHblil OTAEN SHAOKPUHHON CUCTEMBI
DHJOKpPUHHAS CUCTEMA ” ”

Tema 5.2. Ilepudepudeckuii oTAET IHIOKPUHHON CHCTEMBI
Pasnen 6 Tewma 6.1. Opranbl pOTOBO# MOJIOCTH ¥ MHIIIEBO/T
[IumeBapurenpbHas

p Tema 6.2. XKemynok u TOHKast KUIIKa

cucTema

Tema 6.3. Toncrast kumka

Tema 6.4. Xene3bl MUIIEBapUTEIHHOTO TPAKTa
Paznen 7 Tema 7.1. BoznyxoHnocHsle yTu. Jlerkoe
JlpIxaTtenpHas cucrema
Paznen 8 Tema 8.1. Koxxa u ee mpon3BOIHBIC
Cucrema KOKHOTO
MMOKpPOBa
Paznen 9 Tema 9.1. Opransl MO4e0Opa30BaHUs 1 MOYEBBIICIICHUS
MoueBblaenuTenbHas
cucTema
Paznen 10 Tema 10.1. XKenckas moyioBasi cucrema
[TonoBas cucrema

Tema 10.2. Mysckas mojoBast cuctema

WcTopus smOpuonoruu.
MeTtoab! nccnenoBaHus B

HaumenoBanue
OMOpHOI0THS ¥ OMOJIOTUS PA3BUTHS
AHCHUTTUHBI
O0bEM JUCHUILIHHBI, 41144
3E/ak.u.
COAEPKAHUE JNCHUIIJIMHBI
Paspnennt Tembl
Pazpgen 1 Tema 1.1. DMGpuosorus kak HayKa O IIPOLECCAaX M MPHYMHHBIX

MEXaHU3Max MHAWBUAYAJIBHOI'O pa3BUTUA. I/ICTOpI/ISI YUCHHUA 00
WHIANBUAYAJIbHOM pa3BUTHUU. OcHOBHbBIE METOAOJIOTHYCCKHEC ITOAXOObI B

3MOPHOHATIBHOTO PA3BUTHS
YenoBeKa

IMOPHOJIOTHH. OMOJIOTUH Pa3BUTHSI.
Pasnen 2 Tewma 2.1. IlepBuunas nosoBas kierka. OBoreHes.
I'amerorenes

Tewma 2.2. Ciepmaroreses
Paznen 3 Tema 3.1. Craguu omnogoTBopeHus. [IpeoOpa3oBanus B CIEPMHUU
OnutogoTBOpeHNE OBOLIHTE
Paznen 4 Tema 4.1. IpoGnenune y pasnuuHbiX BUIOB II03BOHOYHBIX.
Hpobnenue
Paznen 5 Tema 5.1. Tactpynsnus, cymHocTs nporecca. [leppuunas
lacTpynanus u SMOpHUOHATbHAS] HHIYKIIHAL.
HEUPYJIALHSL

Tema 5.2. JluddepennupoBka 3apoIbIIIEBBIX JTUCTKOB.
Paznen 6 Tema 6.1. Cienmduka 1poOaeHuUs y YeIoBeKa.
OcobennocT mmnanranus.

Tema 6.2. 'acTpyisiyist U OpraHOTEHES.

Tema 6.3. BHe3aponbllieBble OpraHbl: AMHHMOH, >KE€ITOYHBIN
MEILOK, aJUIAHTOUC, TyITOYHbIH KaHATHK, XOPHOH, IUIALIEHTA.
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Tema 6.4. Cucrema MaTb-1JIOI.
Paznen 7 Tema 7.1. Buonornueckme mpomeccsl, Iexaiye B OCHOBE Pa3BUTHS
buonornueckue 3apojblllia: MHAYKLHS, ICTCPMUHALNS, JCICHUE, MHUIpalus KIETOK,
IPOLIECCHI, JeXKalmue B | POCT, Tu(ppepeHIMpoBKa, B3aMMO/IEHCTBUE KIETOK, THOEIb KIETOK.
OCHOBE passurusa | Tema 7.2. Kpurndeckue nepuozst B passutun. Hapyienue mpoueccon
3apoIBIIIa JICTePMUHAIIMH KaK MPUYMHA aHOMAIIMH M YPOJICTB.
Tema 7.3. MeTosbl TMarHOCTUKU M MEPHI MPO(PUITAKTUKH
AQHOMAJIMI pa3BUTHUS YEIIOBEKA
Tema 7.4. Jlupdepenunposka knerox. Juddepenmansaas
skcnpeccus reno. @opmMupoBaHue Moja U pocTa OpraHu3MOB.
Xumudeckue u GU3NIeCKUe PETyIATOPHI KIETOYHON
nu¢ hepeHINPOBKH.
Tema 7.5. Perenepanus u onTorenes. CrocoObl pereHepamuu —
3MUMOp(}03, KOMIIEHCATOPHASI ¥ PEreHePAlMOHHAS TUTIEPTPODHSL.
[Ipo6iieMs! kToHMpOBaHUs oprann3ma. CtapeHue.
Paznen 8 Tema 8.1. becruioaue, TpancmianTaius GeTalbHbIX OPraHOB;
MenuuuHckas pa3paboTKa ¥ MPUMEHEHUS TPOTUBO3a4aTOYHBIX CPEJICTB.
3MOpHOJIOTHs Tema 8.2. [IpoOaeMbl KyJTbTHBHPOBAHUS SHIICKIETOK,
AKCTPAKOPIOPATLHOIO OIUIOJOTBOPEHHUS U UMILIAHTALIUU
3apoABIIIEN B MATKY.
HaumenoBanue
[uronorust u kieTouyHast OMOIOTUs
AUCHMILINHBI
O0BEéM TUCHUTIIHHBI,
8/288
3E/ak.u.
COIEPKAHUE JNCHUIITINHBI

Pasznennt

Tempbl

Pa3zzgen 1 OcuoBHBIE
METOBI UCCIIETOBAHUS
KJIETKU.

Tema 1.1. 3HaueHHe IUTOJIOTUH KaK (PyHIaMEHTAIbHON U
IIPUKIJIATHOM HAYKH 17151 OMOJOTHH U MEAUIIMHBI.

Tema 1.2. 'ucTonornyeckue MCETOABI UCCIICAOBAHUS KIICTOK.

Tema 1.3. KynbTypanbHble METOIBI HCCIIEIOBAHUMN

Pasnen 2
Knerounsie MeMOpaHsbI

Tema 2.1. Ctpoenue, cOOpKa, pa3indne MKy MEMOpaHaMH.
buoxumust KIeTOUYHBIX MEMOpaH.

Tewma 2.2. Cnienmanuzarust MeMOpad. [Ipon3BoIHbIE TUTOIEMMEI.
VYyactue nuToieMMbl B 00pa30BaHUU KIETOYHBIX KOHTAKTOB.

Tewma 2.3. MeTo/bI HICCIIETIOBAaHUM KIETOYHBIM MEMOpaH.
Crenuanu3upoBaHHbIE TOBEPXHOCTHBIE MAPKEPHI.

Pazgen 3

Crpykrypa u QyHKIUN
BHYTPUKIIETOUHBIX
OpTraHeI.
ITuTockener.

Tema 3.1. Knetounoe sapo. YpoBHM OpraHu3aliyd XpoOMOCOM.
[TponykTsl siAepHOM akTUBHOCTH. SnepHas o0oiouKa,
0COOEHHOCTH CTPOEHHUsI, (QYHKIIHH.

Tema 3.2. MUTOXOHAPHUH: CTPOCHUE, XUMUYECKasi OPraHu3alus U
¢dbyHk1MH. B3auMooTHOIIIEHUE SIIEPHOTO U MUTOXOHIPUATLHOTO
T€HOMOB. MHUTOXOH/IPUY U MUTOXOHPHAIIbHBIE 3a00JICBaHUSI.

Tema 3.3. DHponIa3MaTUYECKUil peTUKYIyM. TpaHCcaaLus.
Kommnekce 'onbmpxu. buoxumudeckne npouecchl B KOMILIEKCE
I'onbxu.
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Tema 3.4. Ilepoxcucomsl. JInzocombl. OCHOBHBIE IEPOKCUCOMHBIE
Oone3nu. bonesnn Hakomnenns. OpraHesuibl M Be3UKYISAPHBINA
TPAHCIOPT.

Tewma 3.5. KOMITOHEHTHI IUTOCKENIETA: MUKPOTPYOOUKH,
AKTUHOBBIC (PUITAMEHTHI (MHUKPO(UIAMEHTHI), TPOMEKYTOUHBIC
¢dbunamentsl. MukpoPHK. Dx30combl. [lepegada MeKKIETOUHBIX
CUTHAJIOB.

Pa3znen 4
KieTouHsblit MK 1
NEJIEHUE KIIETKU.

Tema 4.1. ®a3bl KIETOYHOIO IIUKJIA: TPECUHTETUUECKUNA TEPHUO/I,
CUHTETUYECKUN ITEpUOJ, IOCTCUHTETUYECKUN ITepruoa. PakTopsl
pocta. [TnongnocTs kietok. Mutos. [latosorus Mmurosa.

Tema 4.2. MukpotyOynspHble nBurarend. Llutokunes y
JKUBOTHBIX U PACTUTEIBHBIX KIETOK. MI3MEHeHus: XOHIpruoMa B
KJIeTouHOM nukie. Knerounsie nuddeponsl, cnennanuzanus
KJIETOK.

Tema 4.3. Meio3s. [Tonosie kineTku. IlaTomorus meio3sa.

Paznen 5

MonekynspHble
MEXaHU3MBI IIepeadn
CUTHaja

KiteTounple KOHTAKTHI.

Tema 5.1. benku aare3un: ceMencTBa KaarepuHoB,
MMMYHOTJIOOYJTMHOB, HHTETPUHOB, P-cenextunsl. 'omo- u
rerepoduiInyecKas aare3us. AJIre3uBHbIC KOHTAKTHI.

Tema 5.2. ITmoTHBEIC KOHTAaKThI, HICJICBBIC KOHTAKTHI, Q)OKaHLHLIC
KOHTAaKThI, ICCMOCOMEI, IMOJTYJACCMOCOMBI, CHUHAIICHI.
MeXKIeTOYHbIC COSIMHEHUS U rnepcaada I/IH(bOpMaI_II/II/I.

Tema 5.3. BHeksieTouHbIM MaTpUKC. [ TMKO3aMUHIITMKAHBI —
KJaccu(uKanus, XAMUUYECKUI cocTaB, QyHKIHUS.

Tema 5.4. IIpoBeneHrE CUTHAJIOB: PELIENITOPHI, KaCKaIbl
BTOPUYHBIX OCPEAHUKOB. [IyTH penupkynsauuu u aerpaganun
peuenTopoB. [loHsiTHe 0 Oenkax-aganropax.

Tema 5.5. OCHOBHBIE TYyTH MEKKJIETOYHOM CUTHATU3AIINH.
MonekynsapHble MEXaHU3MBI IIEpe/layl CUTHAIA.

Pa3nen 6
[Iporpammupyemas
KJIETOYHasi THOeNb

Tewma 6.1. IlaTomorus KIeTKH U BHYTPUKIJICTOYHAA pCIiaparus.

Tema 6.2. Amnonto3. KierouHoe mposiBlieHHe amomnTo3a.
MexaHu3Mbl Iepejauy CUTHAJIA TPU alloITo3e.

Tema 6.3. Poists arronro3a B maToresese 1 JISUeHUH 3a00I€BaHUI.
ATOITO3 U KaHIIEPOT€HE3.

Tema 6.4. Hekpos. Crapenue kietku. BozpactHas u
GbyHKIMOHATBHAS aanTaIus KIETOK

Paznen 7

Tema 7.1. CamocTosiTenbHast 0TpabOTKa HaBbIKA MMOMCKA HAYYHOM
JIUTEpaTyphl ¢ UCcTIOIb30BaHue 6a3bl naHHBIX Medline. [TonroroBka
Ha OCHOBE HayYHbIX MyOIMKaIUNi MyJIbTUMEAUWHON Mpe3eHTAIIIH
C aHaJIM30M KOHKPETHOM Hay4HOHl MpoOJieMbl WM OTIEIbHON
nyOonuKanuu. YCTHBIE MpE3eHTAlMM  MPOAHATU3UPOBAHHBIX
myOuKaImii.
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HaumeHoBaHnue

PerenepaTuBHasi OMONOTHS U MEIUITHA
JTHCHHUIINHBI
O0BbEéM TUCUUIJIMHBI,
3E/ak.u. 6/216

COJEPXKXAHHUE NNCIHUIIJINHBI
Pa3gennl TeMBbI
Pazgen 1 Tema 1.1. BBeaenue B kypc. OCHOBHBIE ITOHSITHS O

MonexyisapHble U
KJICTOYHbIE MEXaHU3MBI
pereHepanuu

(U3MOTOTHYECKOI U perapaTHBHON pereHeparum.

Tema 1.2. Metoapl ctumyiisiiiuu pereHepanuu. CTBOJIOBBIE,
MIPOT€HUTOPHBIE KIETKU. TKaHeBas MHXKEHEPHSL.

Tema 1.3. Knerounas repanus. MexaHu3Mbl OOHOBJICHHS.
Kierounsiit k. Anonros. Kiierounble nonynsiiiuu v KJIOH.

Tema 1.4. denoTunuueckue MapKepbl COMATUYECKUX KIIETOK.
[TpuHIMIIBI KMMYHOTHCTOXMMUHU. PaboTa mpoTo4HOTO
uTOoIIyopuMeTpa.

Tema 1.5. Mukpockonus KJIeTouHbIX KynbsTyp. [Ipumeps! cTapenus
CTBOJIOBBIX KJIETOK. MeToapl H3Yy4eHHs OKCIPECCHM TI'€HOB.
ITpunnun IIP. Jlemoncrpanus nocranosku I1IP-PB.

Pazpnen 2
Ocobennoctu
pereHepanuu TKaHeu 1
OpraHoOB

Tema 2.1. OcoOeHHOCTH pereHepanMu KapJUOMHUOLMTOB U
muokapna. IlpoBoxpsmas cucrema cepaua M ee pereHepanus.
Kiterounas tepanust Mmuokapaa. TkaHeBass HHKEHEPHS MUOKapAa.

Tema 2.2. OcoOeHHOCTH pereHepalyu OpraHoB PernpoayKTUBHON
CHUCTEMBI.

Tema 2.3. OcobeHHocTH pereHepanuu rnedeHu. I[Iponudepanus
renatouuToB. Ponp  MakpodaroB B pereHepaluu  MEYEHHU.
HckyccTtBeHHass TmedeHb. KierouHas Tepanus W TKaHeBas
HWHXXCHCPUS TICUCHU.

Tema 2.4. B0O3MOXHOCTH pereHepaliMd HEPBHOM CHCTEMBI.
Pa3BuTHE HOOTPOIIHOM TEepaNuu.

Pasnen 3

Meroasl pereHepaTUBHOU

MCEAUITMHBI

Tema 3.1. Metoasl kierouHoil Ouosoruu. M3onupoBanue u
DKCIAHCUS  KJIETOYHBIX  KynbTyp.  DyHKIMOHaNbHas U
deHoTUIINYECKAs  XapaKTEPUCTHKA  KJIETOYHBIX  KYJIBTYP.
KpuonpesepBanuss KJIE€TOYHBIX KyJIbTyp. VMMyHOMarHuTHBIN
COPTUHT KJIeTOK. (MEHOTUNHMPOBAHME KJIETOK Ha OCHOBE HX
IIOBEPXHOCTHBIX MapKePOB.

Tema 3.2. DkciepuMeHTaIbHbIE MOJENIH COLUATBbHO-3HAYMMBIX
3abosieBaHui IN Vitro. MeTo bl IPOBEICHUS IKCIIEPUMEHTATBHBIX
UCCIIE0BaHUI. DKCIIEpUMEHTANIbHBIE MOJIENIN PEreHepaluy Ha
1a00paTOPHBIX JKUBOTHBIX. OCHOBBI MOJICTUPOBAHUS
MATOJIOTHYECKOTO MPOIIecca ¢ UCIIOJIb30BaHUEM J1a00paTOPHBIX
>KUBOTHBIX.

Pazgen 4

[Touck n aHanu3 Hay4HOU

JUTEpaTypsl

Tema 4.1. CamocTosiTenbHast 0TpaOOTKa HaBbIKA IMOMCKA HAYYHOM
JUTEpaTyphl ¢ UcToIb30BaHue 0a3bl naHHBIX Medline. [Tonroroska
Ha OCHOBE HAyYHBIX MyOJIMKAIMKA MyJIbTUMEIUHHON NMpe3eHTaluu
C aHaJIM30M KOHKPETHOM Hay4HOHl MpoOJieMbl WM OTIEIbHON
nyOoNMKauuu. YCTHBIE MPE3eHTAlMH  MPOAHATM3HPOBAHHBIX
myOTuKaImii.
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HaumenoBanue
JTUCIHUIIINHBI

OO6mast pu3nonorus u KyJIbTHBUPOBAaHNE MUKPOOPTaHU3MOB

O0BbEéM TUCUUIJIMHBI,
3E/ak.4.

4/144

COJAEPKAHUE JTUCIUITJIMHBI

Pasznenant

Tempbl

Pazgen 1
Metabonusm
MUKPOOPTaHU3MOB

Tema 1.1. UcTopuueckue 3tanbl GOPMUPOBAHKSI METOIOB TIO
M3YYCHUIO PU3UO0JIOTHN OAKTepUid.

Tema 1.2. VIcxomHble coeqUHEHUS UIT AHAOOIUTUIECKUX U
KaTaboinTHIecKkux peakuui. [lurtanue 6akrepuii. XuMUYECKHMA
COCTaB OAKTEPUAIBHON KIICTKH.

Tema 1.3. Knaccudukanus 6akrepuii 1o TUIIaM MUTAHUS U
criocobam nonydeHus sHepruu. dakropsl pocta. TpaHcmnopt
MUTATEIbHBIX BellecTB. DepMeHTh. DHA0(PEpMEHBI.
Ok30¢epMeHThl. DepMEHTATUBHBIN CIIEKT.

Tema 1.4. [Tnactuuecknit Metadbom3M. MoHHEI 0OMEH.
DHepreTuieckuii Metabonu3M. bpoxkenne. OKkucCIUTEILHOE
dbochopunrpoBaHue.

Tewma 1.5. ®usnonorus rpuboB u npocrermux. Gusnonorus
BUpYycoB. Penpoxykius Bupycos. bakrepuodaru.
KynbTuBHpoBaHue BUPYCOB.

Pazgen 2
Poct u pasmMHO)eHHnE
Oaktepuii

Tewma 2.1. ITutaTenpabie cpeapl. Knaccudukanus nmurareabHbIX
cpen. [IpuroroBnenue u cTepuiin3aus MUTATEIbHBIX CPEI.

Tema 2.2. PazMHOXeHHE OaKTepHil Ha )KUJIKUX U IIIOTHBIX
NUTATENbHBIX cpeax. Pa3bl pa3BUTHS OAKTEPUATBHON
TIOTTYJISIITUH.

Tema 2.3. [IpuHIMIIBI KyJTBTUBUPOBAHUSA U UACHTU(DUKALIMN
OakTepuil.

Tema 2.4. Metoas! koHCepBauu. MUKpoOHBIE COOOIIIECTBA.

OCHOBBI MUKPOCKOIINT

HaumeHnoBanue
[TpakTUKyM MO MUKPOOHOJIOTHHI
JTHCIHHUILINHBI
O0BbEM TUCHUILITHHBI, 10/360
3E/ak.u.
COJAEPKAHUE JUCIHHUIIJINHBI
Paznennl TeMBI
Pasnen 1 Tema 1.1. OnTuyeckas mukpockonusi. CBETOBOM MHUKPOCKOII, €r0

YCTPOWCTBO U 0COOCHHOCTU PAOOTHI.

Tema 1.2. Dranel npuroroBieHrne Ma3ka. Ma3ok HaTUBHBII.
Ma3zok ¢ukcupoBanHbiif. [IpocTeie MeTOBI OKpACcKU Ma3Ka.
Mukpockonusi Ma3ka IoJ UMMEPCHUEH.

Tema 1.3. CnoxxHbIe METOBI OKpacku Ma3ka. Kimaccudukanmsi.
Meton ' pama. Mukpockonust Ma3ka oJ UMMEpPCHUEN.

Tema 1.4. CnoxxHble METOZIBI OKpacku Ma3ka. OKpacka crop.
Mukpockonusi Mazka Moji UMMEpCHeil.

Tema 1.5. CnoxxHble METOIBI OKpAaCKH Ma3ka. OKpacka KarcCyibl.
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Tema 1.6. CnoxxHble METOBI OKpacku Ma3ka. Okpacka
KHCJIOTOYCTONYEBBIX OaKTEpHUid.

Tema 1.7. TemHomnonbHast MUKpockonusi. OCHOBBI METO/1A.
YCTpoiicTBO MUKPOCKOTIA.

Tema 1.8. ®a3zoBo-koHTpacTHAasI MUKpPOCKOTUA. OCHOBBI METO/IA.
YCTpOUCTBO MUKPOCKOIIA.

Tema 1.9. JIrtoMuHecuieHTHAsE MUKpOCKOTUsl. OCHOBBI METO/IA.
YCTPOUCTBO MUKPOCKOIIA.

Paznen 2 Tema 2.1. Ilutanue 6akrepuii. XUMHUYECKHUI COCTaB
OcCHOBBI KyJIbTYpOMHOTO | OakTepuanbHOi kieTku. Kitaccupukanus 6akrepuii B
1 OMOXUMHYECKOTO 3aBUCHUMOCTH OT MCTOUYHMKA yIIIEpOAa U SHEPIUH.
MeTozaa TpaHCTOPT BEHIECTB B OAKTEPUATHHYIO KIICTKY.

Tema 2.2. KOHCTpYKTHUBHBIN MeTa0OIU3M. DHEPreTHIeCKUil
MeTa0O0IM3M: OKUCIUTEIBHBINA U (pePMEHTATHBHBIMN.

Tema 2.3. Poct u pasmHoxenue 6akrepuii. Kpupas pocra
OakTepuil B )KMJIKON TUTATEILHON cpeie. YCIOBUS
KyJAbTUBHpOBaHMs Oakrepuil. [lutarenbHblie cpeabl.
Knaccudukanus. OcHOBHbIE TpeOOBaHUS K MUTATEIbHBIM CpeJlaM.
Tema 2.4. [lpuroroBnenue nuTaTesbHbIX cpel. CTepuimn3anus.
KyneruBupoBanue 6akrepuii Ha KUAKUX MUTATEIbHBIX Cpeaax.
Oco0eHHOCTH pocTa.

Tema 2.5. KyneTrBUpOBaHUe OaKTepHil HA TUIOTHBIX MMHTATEIIBHBIX
cpenax. OcoGeHHOCTH pocTa.

Tema 2.6. MeToibl BbIJIEJIEHUS YUCTHIX KYJIBTYpP a3pOOHBIX
MHUKPOOpPraHu3MoB. M3yueHue KynbTypajJbHbIX CBOMCTB a3pOOHBIX
MHKPOOPTraHU3MOB. BriiesieHre YUCTON KYAbTYpPHI.

Tema 2.7. N3yueHre GMOXUMHUECKHUX CBOMCTB a’3pOOHBIX
Oaxrepuii. epmentsl Oakrepuil. CaxaponuTuyecKkue CBONCTBA.
WnenTudukanys 4McToi KylbTyphbl.

Tema 2.8. N3yueHne 6MOXUMHUYECKHUX CBOMCTB aHA3POOHBIX
Oaxtepuii. epmentsl Oakrepuil. [IporeonuTrueckue cBoiicTBa.
WnenTudukanys 4McToi KyIbTyphl.

Tewma 2.9. XpoMoreHHbIe TUTaTeNbHbIe cpenbl. [ Ipurorosienue
NUTaTeNbHBIX cpell. MnenTudukarus 0akrepuil.

Tema 2.10. OcobeHHOCTH PU3NOIOTUN TPUOOB U POCTEHIIINX.
[TuTarenpHbIe Cpelbl. YCIOBUS KYITbTUBUPOBAHHUS.
KynsruBupoBanue rpu6oB. OcoOeHHOCTH pocTa rpuboB Ha
TUIOTHBIX MUTATENIbHBIX CpeJlax.

Tema 2.11. KynstuBupoBanue BupycoB. KynbTypsl KJIETOK.
[Turarensubie cpeanl. Unaukanms. Mnentudukaims.

Pa3nen 3 Tema 3.1. BBenenue B reHETUKY MUKPOOPTaHHU3MOB.
OCHOBBI MOJIEKYJISIPHO- I'enernueckuit marepuain 6axrepuid. Hykneonn. Ilna3zmune.
FEHETUYECKUX METOJI0B TpaHcno30HEI. [S-31€MeHTHI.

Tema 3.2. IILIP —naGoparopus. Opranuszanus u ocHamenue. [P
— ocHoBBI. [Ipenmymectsa I[P npu nuarHocTuku
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WH(MEKIMOHHBIX O0sie3He. OcCOOEHHOCTH MOATOTOBKU
KIIMHUYECKOTO Mareprajia u 00bEeKTOB OKPYKaroen

cpenpl, uccienyeMboix merogom IT1P.

Tema 3.3. BeijeneHnrue HyKJI€MHOBBIX KUCIIOT. MeToibl yuera
pE3yNbTaTOB MOJMMEPAZHOM LETHOW PEAKLIMH.

Tema 3.4. Dnexrpodopes. [IpurorosiaeHue arapo3Horo reds.
[Topsimok poBeaeHus AeKTpodopesa.

Tema 3.5. Tunsi [1LP ¢ yueTom pe3ynabTaTtoB

B pEXKHUME PEAIBHOIO0 BpeMEeHH. MUKpPO3ppel TEXHOJIOTHUHU B
MOJICKYJISIPHOM THarHOCTUKE WH(EKIIMOHHBIX O0JIe3HEH.

Tema 3.6. MonekynsipHOE TUITUPOBAHUE BO3OYIUTEIICH ONTACHBIX
uH(pekuuii. [locTreHHOMHBIE TEXHOJIOTHH B U3YYEHUU
MaTOT€HHBIX MUKPOOPTaHU3MOB.

Tema 3.7. MonekyasipHO-reHeTUYeCKHe TeXHOJIOTuM U poiib [T1[P-
aHaiM3a B JJAOOPaTOPHOI TMAarHOCTUKE SIIEPUXHUO30B.

Tema 3.8. MosekyasipHO-reHeTHYeCKHe TeXHOJIOoTuM U poiib [11[P-
aHaJu3a B JAOOpATOPHOI TMAarHOCTUKE TyOepKyse3a.
MounexkynsspHO-TeHETHYECKME TeXHOIOruu U pous 1II[P-ananusa B
1ab0paTOPHON TUAarHOCTUKE BO30OyIUTENeH 0CO00 OMACHBIX
OaKTepHaNTbHBIX HHOEKITHI.

Tewma 3.9. MonekyasipHO-reHeTHYeCKHe TeEXHOJIOTUM U poiib [T1[P-
aHanM3a B 1abOpaTopHOIl TMarHocTuke roHopper. MonekynspHo-
reHeTudeckue TexHonoruu u poip [11[P-ananuza B maboparopuoit
JIMarHOCTUKE NaNUJIOMaBUPYyCOB. MONEKyIsIpHO-T€HETUYECKHE
TexHonoruu u ponsb [11[P-ananusa B 1aboparopHoii AMarHOCTHUKE
BUY-undexun

Tema 3.10. CexBeHnpoBanue. CEKBEHUPOBAaHUE C IIOMOIIBIO
KanuuisipHoro anektpodopesa. [lupocexkBeHupoBaHue.
CoBpeMeHHbIE TEXHOJIOTUN CEKBEHUPOBaHUs. MeTobl
cexkBenupoBanus J{HK Broporo nokonenus. TexHnonorus
BBICOKOIIPOU3BOAUTENIBHOTO TUPOCEKBEHUPOBAHUS.

HaumenoBanue
CoBpeMeHHBIE METO/IbI UCCIIETOBAHUS B MUKPOOHOJIOTHI
JUCIMILINHDBI
O0BbEM TUCHUIITHHBI, 5/180
3E/aK.u.
COJAEPKAHUE JIMCIHHTUIIJIMHBI
Pasznennl TeMbl
Pasnen 1 Tema 1.1. CBeToBast MUKPOCKOMHSI.
OCHOBBI COBpEMEHHOU
MHUKPOCKOTIHH Tewma 1.2. JIroMuHeCHIEHTHAasE MUKPOCKOTIHS.
CxaHupyromias SJeKTPOHHAS MUKPOCKOIIHS
Tema 1.3. Mukpockonusi CKAaHUPYIOLIasi 30H10Basi, aTOMHO-
cuioBasi, KOH(GOKaIbHAs CKAaHUPYIOIIAs U Jla3epHas
uHTEep(EpEHITMOHHASL.
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Paznen 2 Tema 2.1. IlutarensHele cpenbl. Bolaenenue uncToil KyabTypsl
OCHOBBI COBPEMEHHOM a’pOOHBIX MUKPOOPTaHU3MOB.
KYJIbTYPOMUKHI _

Tewma 2.2. Beienenne 4ucToil KyJIbTypbl aHadPOOHBIX

MHUKPOOPTaHU3MOB.

Tema 2.3. Metoas! UACHTHPHUKAITUTT MUKPOOPTAHU3MOB.
Paznen 3 Tema 3.1. [TonumepasHas enHasi peakius.

Tema 3.2. PecTpuKIIMOHHBINA aHAIN3. METO/Ibl MOJICKYJISIPHOM
ruOpunu3anun. PubotunupoBanue U ornocpeioBaHHAs
TpaHCKpUIuen amruiidukaius pudocomanbHoit PHK.

Tema 3.3. TeXHUKH ¥ TEXHOJIOTUU CEKBEHUPOBAHUA.
NudopmanmonHbie TEXHOJIOTUU U 0a3bl JAHHBIX JUIsI XpaHEHUS

(NCBI: GenBank, PubMed, TaxBrowser, Taxonomy, BLAST).

Pasnen 4
OCHOBBI IIPOTCOMHUKH

Tema 4.1. 2D - Dnekrpodopes.

Tema 4.2. Macc-ciekTpomMeTpus.

OcnoxxHeHus npu
aHTUMUKPOOHOI Tepanuu

HaumenoBanue ['eHeTnyeckue OCHOBBI YCTOMUYMBOCTH K aHTHOAKTEpHAIbHBIM
AUCHMILTUHBI npenaparam
O0BbEéM TUCUUIJINHBI,
4/144

3E/ak.u.

COAEPKAHUE JMCIUITJIMHBI
Paspnennt Tembl
Paszpnen 1 Tema 1.1. UcTouHMKH U c11OCOOBI MTOJTYy4€HUS aHTUOMOTHKOB.
OcHoBBI Knaccugukaius aHTHOMOTHKOB IO XMMUYECKOH CTPYKTYpe.
MIPOTUBOMUKPOOHOM Tema 1.2. MexaHu3msl AeicTBUS TPOTUBOMUKPOOHBIX
Tepanuu XMMHOTEPANIEBTUYECKUX MTPENAPATOB.
Pa3nen 2 Tema 2.1. OciiokHEHHS €O CTOPOHBI MAKPOOPTraHU3Ma.

Tema 2.2. IloGouHOE EHCTBUE HA MUKPOOPTaHU3MBI.

YCTOMYMBOCTH OaKkTepuit

HAaCJIEICTBEHHOCTH
Pa3nen 3 Tema 3.1. 'eneTnyeckre OCHOBBI IPUOOPETEHHOM
JlexapcTBeHHas PE3UCTEHTHOCTU. XPOMOCOMHAsI PE3UCTEHTHOCTb.

PC3I/ICTCHTHOCTB, O6YCJ'IOBJ'ICHH8JI I1a3sMHuaaMHu.
Pe3ucTeHTHOCTD OCYIICCTBIIAICMAA TPAHCIIO30HAMM.

Tema 3.2. Cnenuduueckue MEXaHU3MbI PE3UCTEHTHOCTH.
Cenexuus pe3uCTEHTHOCTH OaKTepHil 3a cueT nepeao3upOBKU U
HEONTUMAJILHOTO IPUMEHEHUS] aHTUOMOTHUKOB.

Pasznen 4
OCHOBBI pallMOHAIBHOM
aHTHOWOTHKOTEpaH

Tema 4.1. MukpoOGuoIorndeckuii MpuHIKI.
DapMaKoJIOrM4eCKU IPUHLIUII.

Tema 4.2. KnuHndeckuil IpUHUMIL. DNUIEMUYECKUI PUHITUII.
dapMaleBTUYECKUN MPUHIIUII.
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COAEPKAHUE JMCIHUITJIMHBI

Paznesbl Tembl

Pazgen 1 Tema 1.1. BBenenne B MUKpOIKOJIOTHIO. MUKPOOBI 1 Orocdepa
OcHoBbI 00111EH 3eMJIH. DKO(DHU3UOIIOTHSI U SKOJIOTMYECKHE HUIIN POKAPHUOT.
MUKPOIKOJIOTUU Tema 1.2. Heoprannueckue coequnenus. Poiab Mukpo0OoB B
KpyroBopote azota. Heoprannueckue coenunenus. Poip
MUKpPOOOB B KPYrOBOPOTE a30Ta U yIiepoa.

Tema 1.3. MeToapl KOMMYECTBEHHOTO aHATN3a MUKPOOHBIX
NIONYJISIUUN B IPUPOJIE.

Tema 1.4. IlpukperieHre 6aKTepHii K TOBEPXHOCTH — KaK
MHOTrO3TanHbli npouecc. [Ipenmyiecrsa. buorenku.
Koomneparuu npokapuor.

Tema 1.5. Yuactue npokapuoT B mpolieccax Ouoerpaaannu:
Kapuec 3y00B, KOPPO3Hs.

Paznen 2 Tema 2.1. Bozna kak uzneanbHas cpea oouTanus s

OCHOBBI CAaHUTAPHOM MUKpPOOPranu3MoB. Mukpodiopa Boasl. ['uaporepmansHbie
MUKPOOHOIOTHA BeHThbl. CaHUTaPHO-MUKPOOHOJIOTNYECKAs OLIEHKA BOJBI.

Tema 2.2. IlouBa Kak reTeporeHHas cpeja OOuTaHusl.
Mukpoopranu3mMbl Kak BaKHBIE KOMITOHEHTHI IOYBHI.
Muxkpodiiopa BoAbI Kak OTpaKeHHEe MUKPOOHOTO Meif3axa MouBbI.
CaHUTapHO-MUKPOOMOJIOTNYECKas OLIEHKA MTOYBBHI.

Tema 2.3. Mukpodnopa aApyrux 00beKTOB: MPOYKTHl TUTAHHUS,
PacTUTEIBHOTO JIEKAPCTBEHHOT'O ChIphsi. DUTOMATOrEHBI.

Pa3nen 3 Tema 3.1. BBenenue B MEAULIMHCKYHO MUKPOIKOJIOTHIO.
MenunuHckas Mukpobuom opranusmMa yenoBeka. Muxkpodiiopa opranuzma
MHUKPO3KOJIOTUS 4eJI0BEKa U €€ POoJIb B 3J0POBBE U NaToJIOTUU. PazBurne
€CTECTBEHHON MUKPO(DIIOPH! y HOBOPOXKIEHHBIX U JIETEH paHHETO
BO3pacTa.

Tema 3.2. XapakTepucTrKa OCHOBHBIX MUKPOOHOIIEHO30B
opranusma uenoBeka. Mukpodiopa KoxH, KOHbIOKTHBBI,
BEPXHHUX JIbIXaTeNIbHbIX MyTe. Mukpodopa poToBOi MOJIOCTH.
Tema 3.3. Muxkpodnopa XKXKT: numeBon, xenya0K, TOHKHHA
kumedHuk. Mukpodguopa XKKT: ToncTelil KHIIEUHUK.
Muxpodopa XKKT HOBOpOKICHHBIX.

Tewma 3.4. Mukpodopa MOYETIOIOBOTO TPAKTA:
MOYEHCITyCKaTEIbHbIM KaHall, MOYEBON My3bIpb, MOYETOUHHKH,
nouku. Mukpo@diiopa MOYENoJI0BOr0 TPAKTA: BIarajiviie, MaTKa.
Tema 3.5. DyOuo3 u qucouos. JlaboparopHasi IMarHOCTHKA.
Dy6mo3 u aucobmos. Koppekuus u npodunaktuka 1ucOnosa.

Tema 3.6. Baustnue ¢pakTopoB cpebl HA MUKPOOPTaHU3MBI:
Kooneparusi mpokapuoT. Llenu u crmocoObl aHTUMUKPOOHBIX
MEPONPHUATHIA: KOHKYPEHIINS TIPOKAPHUOT.
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MenunuHckass MUKPOOHOJIOTUS

COJEPXAHME JMCHUIIVIMHBI

Paspnennt TeMbl

Pazmen 1 Tema 1.1. Kokku. Jlaboparopnas auarnoctuka. Crnenuduueckas
MeauuuHckas npoIIAKTUKA 1 XUMHOTEPAIIHs.

OaKTepUOIIOTUS Tema 1.2. ®akynbTaTUBHO-aHAYPOOHBIE TPAMOTPHUIIATEIBLHBIC
najnouku. JJaboparopHas quarsoctuka. Crnenududeckas
npodHIaKTUKA 1 XUMHOTEPAIHs.

Tema 1.3. CemeiicTBo BUOpHOHOB. JIabopaTopHasi 1MarHoCTUKA.
Crernduueckas npopuIakTHKa U XUMHOTEPAITHUSI.

Tema 1.4. 'pamoTpunaTenbHble aHaIPOOHBIE MUKPOA3PO(PUIIbHBIE
Oakrepuu. JlaboparopHas nuarnoctuka. Cnenudpuyeckas
npopHIAKTUKA U XUMHOTEpaIus.

Tema 1.5. I'pamnosniokuTesbHbIE HECIOPOOOPA3yIOIIHNE MATOYKH.
JlaGoparopHas auartoctuka. Crenuduueckas npouiIakTuKa u
XUMHOTEpAIHs.

Tema 1.6. 'pamnonoxuTesbHble NaTI0OYKU, 00pa3yrolye
sHocnopsl. JlaboparopHas auarHoctuka. Crienuduyaeckas
npopHIAKTUKA U XUMHOTEpaIus.

Tema 1.7. I'pamoTpuniaTenbHble aHadpOOHbIE OaKTEPUH, HE
oOpazytomue criop. Jlaboparopnas nuarnoctuka. Cnenuduueckas
poUIAKTUKA U XUMUOTEpanusl.

Tema 1.8. Criupoxetsl. JlabopatopHasi TuarHoCTHKA.
Crneuuduueckas npoduaakTUKa U XUMUOTEpanusl.

Tema 1.9. Mukonnasmsl. JJabopatopHasi TuarHocTHKA.
Crennduueckas npouIakTUKa 1 XUMHOTEPAITHSL.

Tema 1.10. Xmamunuu. JlabopaTopHas TuarHoCTHUKA.
Crennduueckas npouIakTUKa U XUMHOTEPAIHSL.

Tema 1.11. Pukkercuu. JlaboparopHasi AMarHoCTUKA.
Crernduueckas npouIakTUKa 1 XUMHOTEPAIIHUsL.

Paznen 2 Tema 2.1. CucremaTuka rpu6oB. KynbrypanbHeie u
MeauuuHckas Mopdosoruueckue cBoiictsa rpu6oB. CTpyKTypa U XUMHUECKUH
MUKOJIOTHS COCTaB KJIETOK IpHOOB.

Tema 2.2. Knaccudukanus u o0uias XxapakTepucTUKa MUKO30B.
Bo30ynuTenu noBepXHOCTHBIX MUKO30B. JlabopaTopHas
nuarHoctuka. Crnenududeckas NpoQpUIaKTHKA U XMMUOTEpAIus.

Tema 2.3. Bo30yaurenu moJK0oKHbIX MUKO30B. JlabopaTopHas
nuartoctuka. Cnenuduyeckasi npo@uiIakTUKa U XUMHOTEPAIHsL.

Tewma 2.4. Bo3Oyautenu cuCTeMHBIX MUKO30B. JlabopaTopHas
nuarHoctuka. Cnernududeckast mpoQUIaKTUKa U XUMHOTEPATTHSL.

Pa3nen 3 Tema 3.1. Jluzenrepuiinas ame6a. JlaboparopHasi TuarHoCTUKA.
MenuuuHcKast Crnenuguaeckast IpopHUIaKTHKA K XUMUOTEPAIIHs.




Jucturmmuael (Moaynn) u3ydatorcs B pamkax ocsoerus OI1 BO «buomenunnuay no Hanpasiernro 06.03.01

Buomorusa

IMPOTO300JI0IrUA

Tema 3.2. Jlefiumanuu. JlabopaTopHas AMarHOCTHKA.
Crnenuguaeckast IpopHUIaKTUKA K XUMUOTEPAIIHs.

Tema 3.3. Tpunanocomsl. JlabopaTtopHasi ITMarHOCTHKA.
Crnenuguaeckas mpopUIaKTUKA U XUMUOTEPAITHSL.

Tewma 3.4. ITnazmoauit masipun. JlabopaTopHasi TMarHOCTHKA.
Criermuduueckas npopuaakTuKa 1 XUMHOTEPAITHUSL.

Tema 3.5. Tokcormnasma. JlaboparopHas AMarHOCTUKA.
Criermuduueckas npopuIakTHKa 1 XUMHUOTEPAITHUSL.

HaumenoBanue
JTUCIHUIIINHBI

I'enocucremaruka u (1)I/IJ'IOI‘6HI/ISI MHUKPOOPIraHU3MOB

O0BbEéM TUCUUIJIMHBI,
3E/ak.4.

6/216

COAEPKAHUE JMCIMIIJIMHBI

Pasznensnl

Tempbl

Pazgen 1
OCHOBBI CUCTEMATHUKHA
MHKPOOPraHU3MOB

Tema 1.1. CucremaTnka 6akTepuil — Kak OJTHO U3 HAaYall
CpaBHHUTENbHOU Ononoruu. [IpaBuiaa HOMEHKIATYPBHI.
CoBpeMeHHas Kiaccu(UKanus IpoKapuorT.

Tema 1.2. Hymepuueckas (YMCII€HHAs1) TAKCOHOMHUS: BBIOOD
IITAaMMOB, TECTOB U CIIOCO0A KOJAUPOBAHUS JIAHHBIX.
XUMUYECKUE MPU3HAKHU KJIETOK KaK MHCTPYMEHT TaKCOHOMUH.

Tema 1.3. TakcoHOMUYecKkre MapKepbl — KOMIIOHEHTBI KJIETOYHOU
CTEHKH.

TakcoHOMUYECKHE MapKepbl — KOMIIOHEHTHI HApYKHOM
MeMOpPaHBI.

Tema 1.4. OUHrepIPUHTHI — XUMUYECKHE «OTIIEYATKH MaIbLIEB) -
OenKoBbIe podun.
JlonosHUTENbHbIE TAKCOHOMHYECKHE MApKEPHI.

Pasnen 2
OCHOBBI
TCHOCUCTCMATHUKU

Tema 2.1. bakrepuanbHas xpomocoma. PecTpuKkIIMOHHBIN aHATN3
HYKJIEUHOBBIX KUCJIOT. ITnasmuael. [loaBrKHBIE TeHETHUECKUE
aeMeHThl. IHTErpOHbI M OCTPOBKH MTaTOI€HHOCTH.

Tema 2.2. AHanu3 miaa3MuIHBIX TpoduiIel U IIa3MHUIHbII
(UHrepIPUHTUHT (PEeCTPUKIMOHHBIN aHanu3 miuasmuaHon JTHK).
PuGotunupoBanue. AHanu3 npoduiieil HI3KOMOJIEKYIISIPHBIX
PHK.

Tema 2.3. KonnuectBennsle xapakrepuctuku JJHK mis
ONpeJIeNIEHUs] POJICTBA Ha BHYTPHU- U MEKBHUIOBBIX YPOBHSIX.
Hyxneorunnsiii cocraB JIHK. Meton rubpunnzamnmm
HYKJIEMHOBBIX KHCIIOT.

Tema 2.4. Metop onpenenenus poacrsa pPHK-muctponos (16S-
u 23S —pPHK).

Tema 2.5. CRISPR- cucrema u cas-renbl. OcoO€HHOCTH PaOOTHI.
Crnextp npumenenuit CRISPR-Cas9 u ee mogudukaruii.
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Pa3nen 3 Tema 3.1. @unoreHeTnueckrue Mapkepsl. I'€Hbl «10MaIIHETOo
OcHoBbI xo3siiictBay. MLST.
¢dunoreneTHYECKON Toma 30 @ 5
TAKCOHOMIII ema 3.2. ®duioreHernyeckre Mapkepsl. OTHOHYKJIEOTHIHbIE

nosumopdusmsl — SNP.

dunoreHeTnyeckrue Mapkepsl. bakrepuansabie pudocombl. pPHK
Oousblre U Majble cyobeauHuIl pubocom (16S- u 23S-pPHK).
Tema 3.3. duoreHeTH4YECKHUE 1EPEBb. AJITOPUTMBI TOCTPOCHHUSI.
WudopmaninoHHbIe TEXHOJIOTUU U 0a3bl JAHHBIX I XpaHECHUS
nHpopmanuu (NCBI: TaxBrowser, Taxonomy).

HauMeHoBaHue TMCHUILUIMHBI | DH3UMOJIOTHUS
O0bém aucuuniaunbl, 3E/ax.a.  (4/144
COJEPXAHUE IJUCIHUIIJINHBI

Pa3nennl TeMbl
Pasgen 1. O6mme cBoiicTBa Tema 1.1. Metozs! nonydenus: (GepMEHTOB B OUUIIICHHOM BUJIE
depmenToB. Kimaccudukamnus 1 |1 ucciIeIoOBaHUS X CTPYKTYPBI M CTPOCHUS aKTUBHOTO IICHTPA.
HOMEHKJIaTypa ()epMEHTOB. Tema 1.2. MonekynspHbie acCeKThl crieu(GUIHOCTH

dbepmenToB. [Ipupoaa B3auMo1eiCTBUI MOJIEKYJ CYOCTPATOB C
AKTHBHBIMH IICHTPaMH (EPMEHTOB.

Tema 1.3. ITpunaiun knaccuduranuu GEepMEHTOB.
XapakTepucTuKa KaXkKJ0ro Kjiacca ¥ mpuMepsl GepMEHTOB,
OTHOCSIIIUXCS K KQXKJIOMY KJaccy.

Paznen 2 Metons! onpenenenust | Tema 2.1. Kunetuka oTHOCTaAMIHBIX U ABYXCTaTUHHBIX

AKTUBHOCTHU (1)epMeHTOB. Q)epMeHTaTI/IBHLIX peaKHHﬁ, METOJbI OIIPCACIICHUA
Kunernka (i)epMeHTaTI/IBHOFO KHMHCTUYCCKUX MMapaMCTPOB.
KaTajJm3a. Tema 2.2. Kunetnueckue TUIIEI PIHFPI6PIp0BaHI/I$I.

Tema 2.3. Metozbl aHa/IM3a dKCIIEPUMEHTANIBHBIX JAHHBIX I10
KHHETHKE JIeicTBUS (DepMEHTOB.

Paznen 3 Perymsmus Tema 3.1. IlyTu perynsuuu akTMUBHOCTH (DEpMEHTOB.
(epMeHTaTUBHOW aKTUBHOCTH.  |DepMeHTHI CMHTEe3a U KaTaboIu3Ma pa3InyHbIX TPy
HNmmoOunu3oBaHHbIe (DEPMEHTHI. |COSAMHEHUI KaK MUIICHH JIJISl HOBBIX NPETapaToB.
[Tpumenenue hepMeHTOB B Tema 3.2. Cioco6s1 uMMOOUTU3aIIuU (PEPMEHTOB.

MEUIUHE U IPOMBIIIIEHHOCTU. |(DepMeHTHBIE 3JICKTPOIBI.

Vcnons3oBanue (epMEHTOB B aHATUTHYECKUX

Tewma 3.3. Ilpumenenue hepMeHTOB B MUIIEBON, KOPMOBOM,
TEeKCTUIILHOU, KO)KEBEHHOMH, 11ETUTI0JIO3HO-0YMaKHOM, a TakkKe
JUUISl IPOM3BO/ICTBA CHHTETHYECKUX MOIOIIHNX CPEICTB U
OMOTOILITNBA.

HaumenoBanue qucuumannbl  |[Ipaktukym no Guoxumun
O0bém qucuumannel, 3E/ak.a.  |10/360
COAEPKAHUE JTNCHOUITJIMHBI
Paspnennt Tembl
Paznen 1. BBeaenue B npaktukyM | Tema 1.1. O3nakomiieHHE ¢ OOIIUMH TOHATUAMHI
110 OMOXMMHMH: 1IeJIb U 33JJauu. OMOXMMHUYECKUX METOZOB HCCIIEJOBAHUS.
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Tema 1.2. ®opmupoBaHue NPaKTUUECKUX HABBIKOB
OMOXMMHUYECKUX METOZOB MCCIIEJOBAHUS.

Paznen 2. Marepuan 1 METOIbI,
UCIIOJIb3YEMBIE TS
MpUOOPETEHUS TPAKTUUECKHUX
HABBIKOB CTYZICHTOM I10
OMOXHMHUHU.

Tema 2.1. buosnornueckuii MaTepuai: KpoBb, CBIBOPOTKA
KPOBH, CJIIOHA, MOYa, TKAHU M OPTaHbl MBIIIH.

Tema 2.2. MeToibl pabOThI ¢ OMOJIOTHYESCKHUM MaTEPHAIIOM:
rOMOTeHM3aIwsl, eHTpudyrupoBanue /
yIBTPalEHTPU(PYTUPOBAHUE.

Tema 2.3. MeToAbI BBIICIICHUS U OYUCTKH OCJIKOB: THAIIN3,
[TAT -3:mekTpodopes (moauakpuIaMuIHBIN T€Jlb), BECTEPH-
0710T, resib-pUIbTpaIusl.

Tema 2.4. Xpomarorpadguaeckue METOIbI:
BBICOKOA((heKTHBHAS )KUIKOCTHAS XpoMaTorpadus.

Tema 2.5. CriekTpajabHble METOIbI:
dotoanexkrpokoropumerpupoBanne (OIK),
cnektpodoromerpupoBanue (CD), biayopumerpus.

Tema 2.6. IMmmyHOdepMeHTHBIN aHATU3

Tewma 2.7. Ilpotounas uuropayopumerpus, OT-TILP-meToq
(monumepasHas LenHas peaklus ¢ 00paTHON TPaHCKPUIILUEH).

Pasxen 3. benku: xumudeckas
CTPYKTYypa, GPU3UKO-XUMHUECKHE
CBOMCTBa, METOJIBI OIIPEICITICHHSI.

Tema 3.1. [Tony4yenue unctoix 6enkoB: ITAI-O® Genkon
CBIBOPOTKH KPOBHU M Pa3JIMYHbIX TKAHEH MBIIIN.

Tema 3.2. MeTo1bl KOTMYECTBEHHOTO OIpeIeIeHUs OEIKOB B
OMOJIOrMYECKUX XKUIKOCTAX: OnypeToBblil, JIoypu, UV-MeTon

U Jp.

Tewma 3.3. Tlonydenne Gppaxiuii 6EIKOB pa3TMIHON
MOJIEKYJISIPHOM MaccChl, UCIIONIBb3Yys METO/I Telb- (PUIbTPAIUH C
cedanexcoM. OrpesiesieHre MOJEKYIISIPHOW MacChl Oelka ¢
MTOMOIIBIO TeNb-(UIbTPAITHH.

Tema 3.4. Onpenenenne coaepkaHusi reMoriaoOnHa/
TJIMKO3WJIMPOBAHHOT'O T€éMOITIO0MHA B KPOBH.

Tewma 3.5. KonnuecTBeHHOE omnpeiesieHne HeOeTKOBBIX THOJIOB
U TIyTaTHOHA.

Paznen 4. ®epmeHTsI:
HCCIIENOBaHUE NXCBOUCTB U
aKTUBHOCTHU.

Tema 4.1. Onpenenenre akTUBHOCTH BaKHEHTITNX
WHINKATOPHBIX (PEPMEHTOB: JIAKTATAETUIPOTCHA3BI U €€
nzodopm.

Tema 4.2. OnpeneneHre akTUBHOCTH BAXKHEHIITUX
WHINKATOPHBIX (EPMEHTOB: KpeaTuH()OCHOKUHAZKI U e
nzodopm.

Tema 4.3. Onpenenenne akTUBHOCTH BaKHENIINX
WHAMKATOPHBIX pepMeHToB: TpaHcamuHa3 (ATAT u AcAT).

Tema 4.4. OnpeneneHre akTUBHOCTH BaKHEHIITNX
WHIUKATOPHBIX (DEPMEHTOB: XOJWHICTEPA3bI.

Tema 4.5. Onpenenenre akTUBHOCTH BaXKHEHIITNX
WHAMKATOPHBIX ()EPMEHTOB: IIET0YHON U KUCIOoH docdarasbl.

Tema 4.6. OnpeneneHre akTHUBHOCTH HEKOTOPBIX (PepMEHTOB
oOMeHa yTIJIeBOJIOB: ITFOK030-6-(hocdaTaeruaporeHassl,
bpyxT030-1,6- PpocdaTtanpaonassl U Gppykrozo-1-
docbaraapaoasml.

Tema 4.7. OnpenencHue akTHUBHOCTH (pepMEHTOB-
AQHTMOKCHUIAHTOB: KaTala3bl U CyNEePOKCUAIUCMYTa3bl.
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Tema 4.8. OnpeneneHue akTHBHOCTH (pepMEHTOB-
AQHTUOKCUIAHTOB: TIIyTaTHOHPEIYKTA3bl U
TJIyTaTHOHTPaHC(pEPaskl.

Tema 4.9. Onpenenenue aktuBHOCTH depmenToB L[ TK:
M30LUTPATIACTUIPOT€HA3bl, CYKIIMHATICTHIPOTCHA3BI.

Tema 4.10. Onpenenenue aktusHoct HAJ[- u HA JIO-
3aBUCUMOU DIIYyTaMaTACTUAPOTrCHAa3bl.

Tema 4.11. Onpenenenue akTUBHOCTH HUTOXpoM-P450
PeyKTa3bl IUTOXPOMOKCHIA3bI.

Tema 4.12. MccnenoBanue BIUSHUS HA aKTUBHOCTh (PEPMEHTOB
MHTUOUTOPOB-JIEKAPCTB

Paznen 5. Hyknennosble
KHUCJIOTHI.

Tema 5.1. Beinenenune cymmapuoit PHK u3 kietok u onjenka eé
KaueCTBa CIIEKTPOCKOIMYECKUM METO0M U MeTooM [TAT -
anekTpodopesa.

Tema 5.2. KonuyectBeHnoe onpenaenenue coaepxxkanus PHK B
OMOJIOTMYECKHX KUIKOCTAX — METO MEAUIIMHCKON T€HOMHUKH,
MIPUMEHSIEMbIN C TMArHOCTUYECKOH 1ETIbIO.

Tema 5.3. Ananu3 ypoBHei skcpeccurt reHoB meroaoM OT-
TP B peanpHOM BpeMeHHU. Peakius oOpaTHOI TpaHCKPHUIIITUH
— MIPUMEHEHNE B TEHHOW MH)KEHEPUU U MEJUIIMHE.

Paznen 6. JIunuael, BUTAMUHEL:
ONpeIeTIEHUE UX COIEPKAHUS.

Tema 6.1. KosinuecTBeHHOE OIpeesieHUE COJIEPKAHMSL:
XOJIECTEpHHA, TUIMONPOTENHOB U uX ¢pakuunit (B-JIIT), o6mmx
TPUIIIMLEPUIOB.

Tema 6.2. KonnuectBeHHOE onpezieneHue BUTaMUHOB A U E
(1yopeclieHTHBIM METOJIOM.

Tema 6.3. KonmuecTBeHHOE ompeenieHre oouiero ounmupyonHa
1 ero ppakiui.

Tema 6.4. JIUIoCOMBI: TPUTOTOBJICHUE JIUTIOCOM -
TPAHCHIOPTEPOB MOJIEKYJI JIEKAPCTBEHHBIX BEUIECTB B KPOBU U
aumde.

Paznen 7. Yrnesonpl.
MeTabouTHl YTIEBOAHOTO U
AMUHOKHUCIIOTHOT'O OOMEHa.

Tema 7.1. I'mIOK0300KCHIA3HBINA METOJT OIIPENEIICHUS TITFOKO3BI
B CBIBOPOTKE KPOBH, MOYE U CIIOHE.

Tema 7.2. Onpenenenve MeTaboNIUTOB (MUpYyBaTa, JaKTaTa,
KETOHOBBIX T€J) B CHIBOPOTKE KPOBU M MOUYE.

Tema 7.3. Onpenenenre MOYEBUHBI, MOYEBOM KUCIIOTHI,
KpeaTHHWHA, CHAIIOBBIX KHCIIOT.

Paznen 8. BonHo-MuHepanbHbIN
0o0OMeH.

Tema 8.1. Onpenenenue coaepxKaHus Kamblus,
HEOpraHu4yeckoro ¢gocdara, XJTOPUA-UOHOB U JP. B CHIBOPOTKE
KpPOBH U CJTIOHE.

HanmeHnoBanue JMCUUILINHBI

MeauiuacKas OHMOXUMUS

O0bém qucuuniaunbl, 3E/ax.4.

8/288

COJAEPKAHUME JUCHUIIJIMHBI

MEIUIIMHCKON OMOXUMUH.
MuTOXOHIpUaIbHbIE
TUCHYHKIINHU ¥ KX TTPUIHHBI

Pa3peanl Tembl
Tema 1.1. O3HakoMiieHHME C MEOULUHCKONM OHMOXUMHUEH.
Paznen 1. Ilpenmer .
OCHOBHBIE  HalpaBJICHUS MEAWIIMHCKOH  SH3UMOJIOTHH

(?H3UMOMArHOCTHKA, SH3UMONATOIOT U, SH3UMOTEpaIusi).
OcHoBbl Katanmuza. PEepMEHT-CYOCTpaTHBIE KOMIUICKCHI.
3aBHCHMOCTh CKOPOCTH (DEPMEHTATHBHBIX peakuuid ot pH,
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TEMIIEpaTypbl, KOHILEHTpAuu cyOctpara u (depMeHTa.
OcHoOBBI (epMeHTaTUBHON KHHETHKU. Kiaccudukanus wu
HOMEHKJaTtypa ¢epMeHTOB. Perymsuus ¢depMeHTaTUBHOM
aKTUBHOCTH. Auutoctepuueckas perynauus. HMHruOutops
(hepMeHTOB. Perpounrubuponanue. I'opmoHanibHAs
perynsuus.

Tema 1.2. ®opMupoBaHUE HABBIKOB OIMPE/ICIICHUS AKTUBHOCTH
(hepMEeHTOB.

Tema 1.3. 3ydyeHue posiau AbIXaTeIbHOM €T MUTOXOHJIPUH.
O6pa3oBanue peakTUBHBIX QopM Kuciopoga. O3HaKOMIIEHUE C
HACJICJICTBEHHBIMU CUHAPOMaMH, 00YCIIOBICHHBIMU
MyTalUsSIMU F€HOB OEJIKOB JbIXaTEeNIbHOM 1IeTT MUTOXOHIPHIA
(cunapom bapra, cuaapom Kepuca-Ceiipa, cuaapom [Tupcona,
cuaapom MELAS, cunnpom MERRF, atpodust 3putenbHOro
Hepsa Jlebepa, 6one3ns JIn). BropuuHbie MUTOXOHIpHAITEHBIC
3a0oJieBaHus

Pasgen 2. buoxumus nutaHus

U OCHOBHBIE JUC(HYHKIUH
0OMEHHBIX IIPOLIECCOB.
3aboseBaHus, CBSA3aHHBIE C
HapyIlIeHuEeM oOMeHa

AMHHOKHCIIOT U OCJIKOB

Tema 2.1. O3HakOMJICHHE C IIOHATHEM O IIOJIHOICHHOM
OesikoB nuTaHuu. boje3Hnu, cBsi3aHHBIE C HEJOCTATOYHOCTBIO
OenkoBoro nutanus. OnpeaesieHne aKTHBHOCTH TpaHCAMUHA3
B CHIBOPOTKE KPOBH.

Tema 2.2. U3yuenue nonstus muchonauura. [Ipronossie
6one3nu. bonesnp Anbureitmepa. I'naponus 0eiakoB B
JKEIIYJ0YHO-KAIIEYHOM TPAKTe, HApyLLIEHUs IIEPEBAPUBAHUS
OEJIKOB U BCaCbIBAHUS AMUHOKHUCIIOT. Y PEOTEINUECKUNA TUIT
a30TUCTOro OOMEHa y yenoBeka. 3a00J1eBaHus, CBSI3aHHbIE C
HapylleHneM MoueBUHooOpa3oBanus. [lytu oomena
OTJENIbHBIX AMUHOKHCIIOT U 3a00JI€BaHUs, CBSI3aHHbIE C
HapylieHneM ux oomena. OnpeeneHre MOUYeB1HbI B
CBIBOPOTKE KPOBH.

Tewma 2.3. Onpenenenue heHmIagaHuHa B TJ1a3Me KPOBH.

Tema 2.4. OnpeneneHne KpeaTHHNHA B MOYE.

Tema 2.5. Onpenenenre KpeaTHHKUHA3HI B TJIa3M€E KPOBH.

Pazgen 3. buoxumusa nutanudg u

OCHOBHBIE TUCHYHKIIH
OOMEHHBIX IIPOLIECCOB.
3a0oneBaHus, CBSI3aHHBIE C

HapyHIICHHUEM oOMeHa JIUIIN 0B

Tema 3.1. O3HakoMIIEHHE C TTEPEBAPUBAHUEM U BCACHIBAHUEM
JTUNAI0B y 4yesoBeka. OOCYKIIEHHE POJIM JKETYHBIX KHUCIIOT.
Ob6cyxneHune OMOXHUMHUYECKUX OCHOB naToreHesa
KETYHOKaAMEHHOUW Oosie3Hu. M3yueHne OMOJIOrHYecKoi poJin
XOJIECTepHHA. ATEPOCKIIEPO3 U KEITYHOKaMEHHAst 00JIe3Hb KaK
BOKHEHIIIME TIOCCICTBHAS HapyIICHUS oOMEHa XOJIECTEPHHA.
OmnpeneneHre akTHBHOCTH JTUMA3bI.

Tema 3.2. U3yuenne nucnunonporenHeMuii. Hezamennmbie
BXK. B-okucnenne BXK. Cunnpom, cBI3aHHbIH ¢ 1eUIIITOM
nerunporenassl BXXK co cpenneit nmunoi nenu (MCAD),
riyrapoBas auuaemus [ u Il Tuna, 6onezns Pedcyma, HELLP
CUHAPOM, METUJIMAJIOHOBAsA U IPONTMOHOBAS allUAypHUsL.
[Tatonoruu pacnana cuHroaunuaoB. Poib 31Ka30HOUIOB.
[IpumeHeHne npocTarjaHAMHOB B MEAMIIMHCKON PAKTHKE.

Tema 3.3. Onpenenenne coaepkaHus X0JIeCTeprHa B
CBHIBOPOTKE KPOBH.

Tema 3.4. Onpenenenue coaepKaHusi KETOHOBBIX TE B
CBIBOPOTKE KPOBU/MOUYE.



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC_%D0%91%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC_%D0%91%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC_%D0%9A%D0%B5%D1%80%D0%BD%D1%81%D0%B0-%D0%A1%D0%B5%D0%B9%D1%80%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC_%D0%9A%D0%B5%D1%80%D0%BD%D1%81%D0%B0-%D0%A1%D0%B5%D0%B9%D1%80%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC_MELAS
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC_MELAS
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Tema 3.5. ®opmupoBaHue HAaBBIKOB OIEHKH JIUITHIOTPAMMBI.

Pa3nen 4. buoxumus nutaHus
U OCHOBHBIC JUCHYHKIUU

O0OMEHHBIX IIPOLIECCOB.
3a0oiieBanusl, CBSI3aHHEBIC C
HapylLICHUEM oOMeHa
YTJIEBO/IOB.
KucnoTHO-0CHOBHOE paBHOBeCUE
u BOJHO-  DJIEKTPOJIUTHBIN

06MCH, HUX HapYHUICHUA

Tema 4.1. N3ydyeHue 3HaYCHHS YIJIEBOJAOB B MUTAHUU
yenoBeka. O3HaKOMJIEHHUE C TEpEBApUBAHUEM U BCAChIBAHUEM
yriaeBos1oB. TpaHcropT rioko3bl B kieTku. dopMupoBanue
HaBBIKOB OMPEJICICHUSI aKTUBHOCTH aMMJIa3bl B CHIBOPOTKE
KpPOBH.

Tema 4.2. KonnuecTBEHHOE ONpEieNIEHUE TII0KO3bI B
CBHIBOPOTKE KPOBH.

Tema 4.3. O6cy)xaeHne peryysiiiuy ypOBHS TIFOKO3bI B KPOBH.
[ToHsATHS O TUTIEP- U THNOTIMKEMHX. Perynanus cuaresa u
pacmajia TIMKOreHa. [ TMKOTeHO3bl U arliukoreHos. Perymsus
[VIMKOJIN3a U IItoKoHeoreHe3a. CaxapHblid qualer,
OMOXMMHUYECKHE OCHOBHI Marorenesa. Jleiicteue MmetdopMuHa.
Hapymenne nearozodocdaraoro myru, ¢pasusm. Hapymenus
MeTabonu3mMa GpyKTo3bl U ranakTo3bl. DopMupoBaHue
HABBIKOB OIpEJIEJICHMs] TUpYyBaTa B MOYE.

Tema 4.4. Onpenenenue coep:kaHus KaabIus B CHIBOPOTKE
KpPOBH.

Tema 4.5. O3nakomiienue ¢ nonsitueMm pH cpensl, u
KJIMHAYECKOW 3Ha4MMOCTBIO ypaBHEHHMs | 'eHiepcoHa-
Xaccenb0axa v KHCIIOTHO-OCHOBHBIM cocTosiHueM. bydepHbie
CHUCTEMbI KPOBU U TKAHEW, MEXAHU3M UX JICHUCTBHS.
®U3HOIOTUYECKUE CUCTEMBI peryisiiuu. OnpeneneHue
docdopa B CHIBOPOTKE KpOBU. Pacrmpenenenue u poiib BOJIbI B
opranusme. Pacnipenenenue Hatpus u kanus. Hapymenus
BOJIHO-3JIEKTPOJIUTHOTO Oanmanca. CocTosiHUsS 00€3BOKUBAHUS
(merumpatanuu) U TUMIEPTUApPATAIIIN, HAPYIIICHHS] OOMEeHa
HaTpUs, KaJusl, MarHus, Kajipliug, pocdara (IpUIUHBL,
KJIIMHUYECKHE MPOsIBIICHUs). Perynsuus BoiHO-
AIEKTPOJIUTHOTO OOMEHa (aIbJAeCTePOH, aHTHOTEH3UH-
peHHHOBast cucteMa). Pojib TOPMOHOB B perysiuu ooMeHa
Kanpus U pocdaroB (mapaTropMoH, KaIbIIUTOHHH,
KaIBIUUTPUON).

Tema 4.6. ®opMHupoBaHUE HABBIKOB ONPEIEIICHUS XKee3a B
CBIBOPOTKE KPOBH.

Pasgen 5. buoxumus KpoBu U
Moun. Hapymenus GenkoBoro
cocraBa KpOBH "
MATOJIOTUYECKUE KOMIIOHEHTBI
MOUH.

Cucrema remMocTasa 1 €ro
HapyIICHUs

Tema 5.1. O3HakomiieHHE C poOJbI0 Oy(epHBIX CHUCTEM KPOBH H
razoobmeroM. OcoOEHHOCTH MeTaboy3Ma IPUTPOIUTOB.
I'emornoOunbl. Perynsuus cBs3bIBaHUS Te€MOTJIOOMHA C
kuciaopogom. CuHTe3 U pacnmaag rema. 3abosieBaHUS,
CBA3aHHBIE C HApyIIEHHWEM CHHTE3a W paclajga remMa
(mopupum, THIBL JkeNTyX). benkoBbII cocTaB KpOBH.
®pakMOHUPOBAHUE 0enKoB CBIBOPOTKH KpPOBH.
[TaTonornyeckue GenkoBble (paxuu (6emok banc-/oHca,
napanpotreusl u 1p.). Jducnporennemun. dopmupoBanue
HaBBIKOB OIpeJIeNIeHUs] OMIMPYOHHA B CHIBOPOTKE KPOBH.

Tema 5.2. OnpeneneHre akTHBHOCTH raMMa-
rryraMunTpadcdepasbl B CBIBOPOTKE KPOBH.

Tema 5.3. U3yuenue cocraBa Moun. Heopranuueckue u
oprannyeckne KoMnoHeHTsl Mmoun. [Ipo6a Pebepra (kimmpenc
9HJIOTEHHOT0 KPeaTHHHUHA), (PMIBTPAIIMOHHBIN KIMPEHC,



https://empendium.com/ru/chapter/B33.II.19.1.1
https://empendium.com/ru/chapter/B33.II.19.1.1
https://empendium.com/ru/chapter/B33.II.19.1.2
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CKOPOCTh KIIy0OuKOBOM (ribTpammu. [laTonorudeckue
KOMIIOHEHTbI MOUH (IPOTEUHYPUS, [IIFOKO3YpHsl, KETOHYpHUS,
ounmupyouH- U ypoOunuaypus). Yponutsl. Cienuduueckue
IOoKa3aTes BPOXKACHHBIX HapylleHuil ooMeHa. OmnpeneneHue
COJIEp’KaHUsl MOYEBOI KUCIIOTHI B MOYE.

Tema 5.4. Onpenenenre akTUBHOCTH JIAKTATIETUIPOT€HA3bI B
CBIBOPOTKE KPOBHU.

Tema 5.5. ®opmupoBaHre NOHUMAaHUS CUCTEMBI T€EMOCTAa3a.
Anre3us TpoMOoLUTOB U ee nocneacTeus. Oomas
XapaKTepUCTHKA (PAKTOPOB CUCTEMBI CBEPTHIBAHHS KPOBH.
JIBa myTH aKTUBALMU CBEPTHIBAHUSA KPOBU: BHYTPEHHUN U
BHemHui. Ponb pochomununos u Ca B perymisiuun
IIPOLIECCOB CBEPThIBaHUs KpoBH. OOpa3zoBaHue TPOMOMHA.
[TonoxurenbHble 0OpaTHBIE CBSI3U B CUCTEME CBEPTHIBAHMSI.
Cucrtema NpOTUBOCBEPTHIBAHUS: AHHEKCUH V U UHTUOUTOPHI
CEpPUHOBBIX TIpoTea3. MexaHu3m JIeUCTBUSI HHTHOUTOPOB
IpoTeas u3 ceMerncTBa cepnuHoB. [laToornn cucremsl
reMocTasa: TpOMOOTHUYECKHI U TeMOPPAarnueCcKuil CHHAPOMEI,
(a3zHoe HapyLIEHHE COCTOSIHUS CUCTEMBI TeMOCTa3a —
TPOMOOTEMOPPAru4eCcKril CHHIPOM.

BnusHue remapuHa Ha mpolecchl cBepThiBaHuA. Jleduuur
AaHTUTPOMOMHA U CBA3aHHbIE C 3TUM 3aboneBanus. Cucrema
nporeuH C u mpoTeuH S, 3a0osieBaHUs, CBS3aHHbBIE C HUX
nepuIUTOM. PEe3UCTEHTHOCTD K akTUBUPOBaHHOMY Oenky C u
TpoMO03bl. JIekapcTBeHHbIE penapaTsl Ha

OCHOBE aHTaroHucroB BuTaMuHa K. @opmupoBaHue HaBbIKa
OIpeieNIeHUs] aKTUBHOCTH (DaKTOPOB CBEPTHIBAHUS KPOBH.
Tema 5.6. Onpenenenre akTUBHOCTH (pakTopa CTroapra-
ITpayspa B CBIBOPOTKE KPOBH.

Tema 6.1. O3HaKOMIICHHE CO 3HAYEHHEM [B-HATpUHYpETUYECKOTO
NeNTHAA B JAMATHOCTUKE CEPACYHOM HENOCTATOYHOCTH.
®epMeHThI-MapKepbl 3a00JI€BaHUN TI€UYEHH, MOIKETYA0UYHON
xene3bl. OHKOMapKephl CBIBOPOTKU KPOBH, Kajla U MOYH (a-

(eronporeuH, KapIIHOAMOPHOHAJIbHBIH aHTHTEH,

XOPUOHHUYECKUN TOHAJOTPONMUH YEJIOBEKA, MAapanpoTEHHBI,
Pa3znen 6. buomapkepsl npocraTocrneuuGuyHbli aHTUTeH U Ap.). DepMeHThl Kak
MATOJIOTUYECKUX MPOLECCOB. Mapkepbl  omyxojed. OmnpeneneHue  AMATHOCTUYECKUX
Criermnduueckue OeNKu Kak MapkepoB  merogoM M®DA. dopmupoBaHue  HaBbIKa
paHHHE TUArHOCTHYECKHE ornpeeneHus: c-MyC B OITyX0JIeBbIX KIJIETKaX.
MapKepbl OHKOJIOTMYECKHX Tema 6.2. OHKOT€HBI, IPOTOOHKOTEHBI U T€HBI-CYIIPECCOPHI
3aboneBanuil. buoxumus onyxousieid. Kanneporenes. OCHOBHBIE CBOMCTBA OIIyXO0JIEBOU
OITyXO0JIEBOU KJIETKH kieTku. MlHBa3us u metacrazupoBanue. Metabonnueckuit

aTUIIHU3M OITYXO0JIEBOM KJIeTKH. [1aTon0rus CUTHANBHBIX MyTeH,
PETYIUPYIOMUX MPoH(epannio KISTKH U aronTo3.
®opmupoBanme HaBbIKOB omnpenenenuss GSTP-1 B omyxoseBbix
KJICTKAX.

Tema 6.3. ®opMupoBaHrEe HaBBIKOB onpeaeneHus C-
PEAaKTUBHOTO O€JIKa B CHIBOPOTKE KPOBH.

Paznen 7. Merabonusm Tema 7.1. @epMEHTHI CUCTEMBI METa00IM3Ma KCEHOOMOTHUKOB
KCeHOOMOTUKOB. OKUCIUTENBHBIN | B OPraHU3Me YeJIOBEKa, UX OHoJiorndeckoe 3HaueHue. Daspl |
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CTPECC U NaTOJIOTMH, CBA3AHHBIC
C OKHCJIIMTCIBbHBIM CTPECCOM

u Il 6uorpanchopmanuu KCeHOOMOTHUKOB (1uTOXpoMP450-
3aBHCHMMasl ~ MOHOOKCHI'EHAa3Has  CHUCTEMa,  pEaKIUH
KOHBIOTAIlMH, 00pa3oBaHWE TIIOKYPOHHUIOB, CYyJIb(})aToB,
MEpKaNnTypoBbIX  KHCIOT). Poinb B Meraboim3me
JIEKapCTBEHHBIX pernapaToB u dbopmupoBaHUU
JIEKapCTBEHHOM

YCTOWYMBOCTH OITYXOJIEBBIX KIIETOK. DOpMHpPOBaHNE HABBIKA
ONpeNIeJIeHUs] ~ aKTUBHOCTH  TJIyTaTHOHTpaHC(epa3bl B
CBIBOPOTKE KPOBH.

Tema 7.2. O3nakomiIeHHE ¢ PYHKIMOHUPOBAHUEM
HNPOOKCHIAHTHOW M aHTUOKCUIAHTHOH cucteM. @opMupoBanue
HAaBBIKOB OIIPCACIICHUS CYIICPOKCUAAUCMYTA3bl B CbIBOPOTKE
KPOBH.

Tema 7.3. 3ydyeHue peakTuBHBIX (popM Kuciopoaa. Pegokc-
OajyaHC ¥ OKUCIIUTENBHBIN CcTpecc. PeciupaTtopHblii B3phIB B
makpodarax. [lepekncHoe okucnenne munuaoB. [loBpexnenue
HYKJICMHOBBIX KUCIIOT U OEJIKOB aKTUBHBIMU (hOPMaMU
KHCIOpoaa, MexaHn3Mbl CBOOOTHOPAANKAIIEHOTO
noBpexaeHus. @opMUpOBaHKE HABBIKOB OLICHKU COICPIKAHUS
MaJIOHOBOT'O JTUAJTBJICTH]IA B CBIBOPOTKE KPOBH.

Tema 7.4. ®opMupoBaHUE HABBIKOB OMPE/CIICHUS aKTUBHOCTH
Karaja3bl B CBIBOPOTKE KPOBH.

Tema 7.5. ®opMHUpOBaHKE HABBIKOB OINPEIEICHUS] aKTHBHOCTH
[IIyTaTUOHIEPOKCHIa3bl B CBIBOPOTKE KPOBH.

HaunmenoBaHMe IMCHUILIMHDBI

«brnOXMMMS OpraHOB M TKAHEN»

O0bém qucuunmiannbl, 3E/ax. 4.
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COJAEPKAHUME JTUCIUITJIMHBI

Pasznenant

Tembl

Pa3znen 1. buoxumus kpoBu u
JIETKHAX

Tema 1.1. Coctas kpoBu. Oco6eHHOCTH MeTabonu3Ma
SPUTPOIIUTA.

Tema 1.2. 'emorinoOunsl. CuHTE3 rema.

Tema 1.3. 'a3000M€EH B JIETKUX.

Pazgen 2. buoxumus mouex

Tema 2.1. OcobeHHOCTH MeTadOIN3Ma B ITOYKaX.

Tewma 2.2. MexaHu3Mbl MOYEOOPA30BAHUSI U €r0 PETYISIUU B
He(pone.

Tema 2.3. BuoxuMuueckmii aHajaInu3 MOYH.

Paznen 3. buoxumus neuyeHu

Tema 3.1. OcobenHOCTH MeTabOIN3Ma B TEMATOIATAX.

Tema 3.2. Peakmun MHUKPOCOMAJIBHOT'O OKUCJICHUS U
KOHBIOI'allH.

Tema 3.3. lerokcunupytomias Gpyakius nedenu. OOMeH
3TaHOJA.

Tema 3.4. O6e3BpexrBaHNE aMMHUAKa.

Tema 3.5. buoxummnueckue nokas3aTesid aHajau3a KpOBH,
XapakTepusyronme GyHKII TeYSHH.

Pazgen 4. buoxumusi HepBHOM
TKaHU

Tema 4.1. OcoGeHHOCTH COCTaBa MAaKPOMOJIEKY U
MeTabosm3Ma B HEpBHOH TKaHHU.

Tema 4.2. IloTeHinan MoKos U MOTEHIIHAT IEHCTBUS.
HeitpomegnaTopsl.
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Paznen 5. buoxuMus MpIIIeqHOM
TKaHU

Pasnen 6. buoxumus
COEIMHUTENIHLHOM TKaHH,
MEXKKJIETOYHOT'O MaTpHUKca,
MUHEPATN30BaHHBIX TKaHEH

Tema 5.1. OcobeHHOCTH MeTa00JIM3Ma B MBILLIEYHO TKAHU.

Tewma 5.2. DHeprerrndeckuii OOMEH B MBIIIEYHOM TKAHH.

Tema 5.3. MexaHU3MbI MBIIIIEYHOTO COKPAIEHUS 1
paccnabiienus. MexaHu3Mbl perysiiuu MBIIICYHOTO
COKpAIIICHHS.

Tema 5.4. Ilokazarenn GMOXMMHUYECKOTO aHATIM3a KPOBH,
Ba)XKHbIE JUI JMATHOCTUKH MOPAXKEHUS MUOKap/la U CKEJIETHBIX
MBIIIII]

Paznen 6. buoxumus
COEUMHHTEIILHON TKAaHH,
MEXKJIETOYHOTO MaTPUKCa,
MHHEPAJTU30BaHHBIX TKAHEH

Tema 6.1. XapakTepUCTUKN COCIMHUTEILHON TKaHU.

Tewma 6.2. OcoOOEHHOCTH COCTaBa MAaKPOMOJICKYJT
COCAMHUTEIILHON TKAHM.

Tema 6.3. Kosutaren.

Tema 6.4. OcoOEHHOCTH COCTaBa MAaKPOMOJIEKYJT
MUHEPAIN30BAHHBIX TKAHEH.

Tema 6.5. MunepasibHbIe KOMIIOHEHTBI KOCTHOM TKaHHU.

HaunmeHnoBanue JMCUUILINHBI

bruoxumus KneToyHbIX MeM6paH

O0bémM qucuumInnbl, 3E/ak. 4.

4/144

COJAEPKAHUME JUCHUIIJIMHBI

Paszneanl

Tembl

Paznen 1. OOmue npeacraBieHus
0 CTPYKTYype MeMOpaH

Tema 1.1 Knaccudukanus 6Mogorudeckiux MeMOopaH 1 Ux
(byHKIMU. DBOJIONMS U MOAEIN MEMOpaH.

Tema 1.2 CtpykTypa MeMOpaHbl, MOJIEKYIbI-KOMIIOHEHTHI
MeMOpaH.

Paznen 2. JIumuap! KIETOYHBIX
MeMOpaH

Tema 2.1 Jlununel Ononornyeckux MmeMopas. CTepousl.

Tema 2.2 JIlunugusie Ouciou, padTel U KaBEOJbI.
AcHUMMeTpUYHOE pacnpesiesieHne MeMOpaHHbIX JIUITUIOB.

Pa3nen 3. beaku KIETOYHBIX
MeMOpaH

Tema 3.1 MemOpanHble 6enkH, MX GYHKIUHU U KJIacCU(UKAIMS.

Tema 3.2 ®epmenTsl MeMOpaH. BHyTpukieTouHble Be3UKYIbI U
TPaHCTIOPT OEJIKOB.

Paznen 4. Tpancnopr
OroMoJIeKyIT uepe3 MeMOpaHbl

Tema 4.1. IlaccuBHBII M AaKTUBHBIA TpPAaHCIOPT 4YEPE3
MeMOpaHy.

Tema 4.2 CemeticTBo aHMOHHBIX KaHaoB. (Nat+—K+)-AT®daza
n Ca2+—AT®daza. CtpoeHue.

Pazpen 5. buosnepreruyeckas
(GyHKIMST OMOIOTHIECKUX
meMmOpaH. TpancMemOpaHHas
nepejaya CUrHaia

Tema 5.1 PaGota MUTOXOHIPUH, IbIXaTeIbHAS LENb, CHHTE3
AT®. MTHTHOUTOPHI IBIXaTETBHOMN 1IEMU MUTOXOHAPUM.
JlpIxaTeapHbIl KOHTPOJIb

Tema 5.2 TpancmemOpaHHasi iepeada CUTHAIIOB: PEIIEITOPBI
Y BTOPUYHbBIE TOCPETHUKH.

Paznen 6. 3aboneBanus,
CBsI3aHHBIE C eeKTaMu
MeMOpaHHBIX 0enKoB. Poib
MeMOpaH B IOCTaBKe
JICKapCTBEHHBIX MPENapaToB.

Tema 6.1 MyTtaruu MeMOpaHHBIX OCJIKOB M 3a00JIEBaHUSI MU
BbI3BaHHBIE.

Tema 6.2 Ponb MeMOpaH B JOcTaBKe JIEKaPCTBEHHBIX
IIpEnapaToB.
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HanmenoBanue JMCUUILIMHBI

buoxumust |l (mpoaBuHyTHINH Kypc)

O60bém qucuumInnbl, 3E/ak. 4.

8/288

COJAEPKAHUE JUCHOUIIJIMHBI

Pa3peinl

Tembl

Paznen 1. Ctpykrypa u QyHKIHH
Pa3IUYHBIX KJIACCOB

OPraHu4YCCKux COC,HPIHCHHI;’I B
JKHMBBIX KJICTKax.

Tema 1.1. OsmakomiileHHe cO coocodamMu W BHIAMU
(bOopMUPOBAHUS MOJICKYJISIPHBIX KOMIIOHEHTOB KJIeTKU. [loHsATHE
0 OHONOJIMMEPHBIX MOJEKYJIaX KaK OCHOBE BO3HHUKHOBCHUS
JKUBBIX cuUcTeM. O030p OCHOBHBIX THIOB HCIOJIb30BaHUS
Pa3IMYHBIX KJIACCOB OPraHUYECKUX COCITUHCHHIA.

Tema 1.2. ®opmupoBaHre NpeCTaBICHUN O TOSBICHUN
ACCEHIMAIBHBIX ISl OPraHU3Ma YEJIOBEKa U )KUBOTHBIX
BemiecTB. [loBTOpeHne nousATU 0 coco6ax
B3aUMOTNPEBPALICHUN XUMUYECKUX COSTUHEHUN C OMHAKOBBIM
YHCIIOM YTJIEPOJIHBIX aTOMOB M BEILIECTB BTOPUYHOTIO CUHTE3a
pacTeHuH.

Tema 1.3. 3HaKOMCTBO C OCHOBHBIMU METOJIaMH pa3elIeHHs
OenxoB MeTojamu renb-gruistparun 1 SDS-PAGE.

Paznen 2. Unterparmus nporeccoB
oOMeHa BeIIeCTB.

Tema 2.1. 3HaKOMCTBO ¢ MPUHIUIIOM UUKIMYHOCTH U
MOCJIEIOBATEILHOCTH OMOXMMHYECKUX mporeccoB. llonsTue
«MeTtabonn4eckol BOPOHKH», THIIOB M CIIOCOOOB PEryIslud
(epMEHTAaTUBHBIX ITPOLIECCOB.

Tema 2.2. ®opMupoBaHue MpeCTaBICHUN 00 y3IOBBIX U
«TIepecaiouHbIX» MYHKTaX OOMEHHBIX MPOIIECCOB,
MOCJEICTBUAX CIIOHTAHHBIX (HE()epMEHTATUBHBIX) PEAKIIHiA.
[ToHsiTHe NTIYHTOB M 00XOJHBIX MYTEH HEKOTOPHIX PEAKIINM.

Tema 2.3. Beinmonnenue nabopaTopHbIX padoT 1O
OIPENIEIEHUIO PA3JINYHBIX U30()OPM JIAKTaTAECTHIPOr€HA3kI, a
TaK)K€ aKTUBHOCTH CYKLIMHATAETUAPOTre€Ha3bl U

Pa3nen 3. OCHOBBEI
TEPMOJMHAMUKYA OMOXUMUYECKUX
peaKuuu.

UPYBaTAETUPOTr€HA3BI.
Tema 3.1. @opMupoBaHUE MOHATUI O )KUBBIX OPraHU3Max Kak
OTKpPBITBIX ~ CHCTE€MaxX, JSHTPONMHHOM W  DHATIBIUHHOM

¢axTopax. [Tonsitue o cBo6ogHOM 3Heprun ['nb6ca.

Tema 3.2. @opmMupoBaHUE MOHATUN O COMPSYKEHHBIX PEAKIIMSIX
Ha NpUMepe KOJIMYECTBEHHOTO OTpeIeeHus MOTPeOIeHHS
KHCJIOPOJIa MUTOXOHIPHSIMU Kak nipu 1o6asinernn AJlD, Tak u
ATO.

Paznen 4. buosnepreTuka KJieTok.
[Tytu  obpazoBanuss ATD 'y
KUBOTHBIX U PaCTECHUI

Tema 4.1. O3HaKOMJIEHHE C OCHOBHBIMH CITIOCOOaMHU MOITY4YEHHUS
SHEPIUU B aHa’POOHBIX ycnoBusx. [losBreHue kuciaopoaa B
atMocepe W DBOJIIOLMOHHBIA  B3pbIB.  OOpa3oBaHue
MUTOXOHAPHHA U (POpMUPOBAHUE LIETIH MIEPEHOCA IITEKTPOHOB U
IPOTOHOB.

Tema 4.2. OcymiectBiienne cpaBHeHus: ctpoeHus ATd-cuHTas
y Pa3IUYHBIX OpraHu3MoB. O3HAKOMIIEHHE C OCOOEHHOCTAMHU
WCITOJTH30BaHUS COSTMHEHHI ¢ BEICOKUM MTOTEHITUATIOM
nepeHoca rpynn (Makpo3IpruuecKuxX COeTMHEHUH ).
KonunuectBeHHOE onpesienieHne NoTpedaeHus KUCIOpoaa
MUTOXOHJIPUSMH TPHU T00aBICHUU AUHUTPO(EHONA U
OJIMTOMUIIMHA.
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Paznen 5. Tpaucnopt
METa0OJUTOB y pa3HbIX THUIIOB
JKUBBIX OPraHU3MOB.

Tema 5.1. ®opMupoBaHUE MOHATHH 00 aKTHBHOM M ITACCHBHOM
TPAaHCIOPTE Yy OJHOKJICTOYHBIX OpPraHU3MOB U IOSIBICHHE
TPAHCIOPTHBIX CHUCTEM Y MHOTOKJICTOYHBIX OpPraHHU3MOB.
O3HAKOMIICHHE C OCOOCHHOCTSMH TPAHCIIOpTa JHIHIOB W
TpaHCIIOpTa dYepe3 KIETOYHbIE H CyOKIETOYHBbIE MeMOpPaHBI
Onpenenenne  aktuBHOocTH K+/Nat+  AT®d-azel.  BnusHue
WHruOouTOopoB Ha akTUBHOCTh H+/K+ ATd-a3ml

Paznen 6. DBonmonus CUTHAJIBHBIX
CHCTEM. TI'opmonanbHas
perynsius ¥ BHYTPUKICTOYHBIC
MyTH TIepelady CUTHANIA

Tewma 6.1. O3HaKOMIIEHIE C OCHOBHBIMU ITYTSIMH MEKKJIETOUHOM
KOMMYHHKAaIlUU, CUCTEMOH JUra"-penentop. BosHukHoBeHne
HEpBHOH cucTeMbl. ['yMopasibHas perymsiusl.

Tema 6.2. ®opMupoBaHUE MPECTABICHUNA O BO3MOKHBIX
NYTAX [ePEAauu CUTHAJIA BHYTPb KJIETKH. OUTOrOPMOHBI.
O6pa3oBanue 1 OUOJIOrHYecKasi posib SUHKO3aHOUIOB.
DOHAo0KaHHAOWHOMIHAS cucTeMa. BrusiHie nHCYNHMHA 1
rioKaroHa Ha oomeH yrieogoB. Omnpenenenue C-nentuaa B
KkpoBH. OnpesiesIeHNe II0KaroHa B KPOBH.

Pasznen 7. 3ammra KIETOK H
OpraHU3MOB OT KCEHOOMOTHUKOB U
uHpeKui

Tema 7.1. ®opmupoBaHME TMOHATUA O MEXAHUYECKUX U
XUMHUYECKHX CMOoco0ax 3alluThl, CTAHOBJICHHUH HWMMYHHOM
CUCTEMbl Yy pAcTEHUH U IKUBOTHBIX, O BpPOXKICHHOM H
aJaliTHBHOM  WMMMYHHOM  OTBeTe. M3ydeHue  BIUSHUA
Jucyiab(hupaMa Ha aKTUBHOCTH aJIKOTOJIbIETHIPOTEHA3bI.

Tema 7.2. O3HaKOMIJIEHHE €O crloco0aMu 00pa30BaHUs
aHTUTEN, 00pa30BaHUs U OMOJIOrMYECKOH PO IMTOKHUHOB,
CHUCTEMaMHU BBIBECACHUA U O6€3Bp€)KI/IBaHI/I$I KCEHOOMOTHKOB.
Onpezaenenye NpoaAyKTOB NEPEKUCHOTO OKUCICHHS JIUIUIOB B
KYJIBTypax KIJIETOK.

Pasznen 8. Ponp Heopranmdeckux
BEIIECTB M MMKpPOAIJIEMEHTOB B
JKUBBIX OpraHu3Max

Tema 8.1. O3HaKOMIIEHHE C POJIBI0 HEOPTaHUYECKUX COEIUHEHHI
thocdopa, kameius, cepsl u ap. Fe, Cu, Zn, Mg, Mn, Cr, Co, Mo, I,
F, Si B xuBoii kieTke. [TOHATHE O TOKCHYHBIX M PEKHX B IIPUPOJIC
MeTauiel. [ToHATHE 0 TMTaTENBLHBIX cpeaax ajisi MUKpOOpPTraHU3MOB U
ynoOpeHuit 1 pacrenuit. OnpejencHue BAUSHUS COJeH Meau Ha
AKTUBHOCTPH (DEPMEHTOB.

Paznen 9. DBOJIIOLIMOHHAS
(cpaBHHUTENIbHAS ) OMOXUMUS

Tema 9.1. ®opmupoBaHUe TOHITHIA O CTAHOBIICHUU, PA3BUTHH H
METOJIaX BOJIOIUOHHON Onoxumun. O3HAKOMIIEHHE C
JI0Ka3aTelIbCTBAMH B ITOJIB3Y BO3MOXKHOCTH a0HOTEHHOTO
MIPOUCXOXKICHUS J)KU3HU Ha 3emute. [IoHATHE MOJIEKYJISPHO-
T€HETUYECKUX UCCIICJOBAHUM.

Tewma 9.2. O3HaKOMIIEHHE C TIPUMEPAMH ATATITUBHBIX H3MEHEHNH
OMOXMMHYECKHUX TPOLIECCOB Y KUBBIX OPraHU3MOB, HAXOJISIIIXCS B
9KCTPEMAJIbHBIX YCIOBHSIX (TOPSAYNE UCTOUHUKH, COJIEBBIE PACTBOPEI,
JIUTOpalibHas 30HA U 1Ip.). M3ydyeHne GpU3MKO-XUMHUIECKUX CBOMCTB
(bepMeHTOB TepMOQHIBHBIX OPraHU3MOB Ha pumepe Tag-
NOJIMMEPa3hl.
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HauMeHoBaHWe THCIMIUIMHBI | buoxuMuyeckie OCHOBBI (hapMaKoJIOTHU
O0bém qucuummnel, 3E/ak.a.  |5/180
COILEPXKAHUE JUCIHUIIINHBI

Pa3znesnl Tembl
Tema 1.1. BcacbiBaHue I€KapCTBEHHOTO CPEACTBA.
buonoctynHocTs 1 OMOIKBUBAJICHTHOCTD IpenapaTa.
Pacnipenenenue iekapcTBEHHOr O Ipenapara B Opralax u
TKaHsX. [ mcroremarnueckue 6apbepsl. JlenoHnpoBaHue
npernapara B TKaHsax opranu3zMa. OcoOeHHOCTH
JENOHUPOBAHMSI TUAPOPIIIBHBIX U JIMITODUIHHBIX BEIIECTB
Tema 1.2. buotpancdopmaius JieKapCTBEHHBIX BEIIECTB.
Mertabonnueckas TpanchopMmariyst 1 Konbroranus. [lytu
BBIBE/ICHUS JIEKAPCTBEHHBIX BEIIECTB. DIMMUHALIUA.
TepaneBTuyeckas mupora.
Tema 2.1. B3aumogeiictBue cydctpat — peuentop. [ unoresst
Paznen 2. ®apmakonunamuka nericreusa JIC
Tewma 2.2. ®u3nonoruyeckue acrnekTsl hapMakoTMHAMUKU
Tema 3.1. Heiipomennatopsbl, UX arOHUCTHI M aHTarOHUCTBI
Tema 3.2. IMMyHOKOPPEKTOPHI M BaKI[MHBI
Tewma 3.3. AHTHOUOTHKHU
Tema 3.4. I[IpoTuBOBUpPYCHBIE ITpENapaThl
Tema 3.5. depmMeHTHbIC NTpenapaThl
Tema 3.6. [IpenapaTsl — MOHOKJIOHQJIbHBIE AaHTUTEIIA
Tema 3.7. IIpoTHBOOITyX 0JIEBBIE MPENAPATHI

Paznen 1. ®apmakokuHeTuka

Pasznen 3. OcHOBHBIE TPYIIIIBI
JI€KapCTBEHHBIX CPE/CTB.

HaumeHoBaHue TUCUMIIIMHBI Pycckuit 361K B akagemMudeckuii chepe
O0béM qucunmiannbl, 3E/ak. 4. 3/108
COJEPKAHUE JUCHUITJINHBI
Pazgennt Tembl
1. KoppekTupoBka, pa3BuTue u 1.1. IlpennoxxHo-nafexHasi CUCTEMa PYCCKOIO SA3bIKa U
COBEPIIIEHCTBOBAHME JIGKCUYECKUX | crienuurKa GyHKIIMOHUPOBAHUS TIPEITIOKHO-TIAIEKHBIX
Y TPAaMMaTHYE€CKUX HABBIKOB U (hopM B PyCCKOM MEIUIIMHCKOM JHUCKYpCE.
YMEHUH. 1.2. O6pazoBanue MPeaTOKHO-TIAEKHBIX (HOPM.

KoppekTHoe, afiekBaTHOE, KOMMYHUKAaTHBHO
1enecoo0pa3Hoe yrnoTpedaeHne mpeayioKHO-TaIeKHbBIX
($opM B MEIMIIMHCKOM JUCKYpCE.

1.3. OcHOBHBIE KAaTETOPUHU PYCCKOTO IJ1arojia U crenuduxa
ux yrnotpebnaeHus B peur. O6pazoBaHMe TIaroJbHbIX
dhopm.

1.4. IIpuyactue u qeenpuyacTue, KOHCTPYKIMH C
IpUYaCTUAMHA U JCCTIPUIACTUAMHA B MEAULTUHCKOM
JMCKYpCe.

1.5. KoppekTHoe, afekBaTHOE, KOMMYHUKATUBHO
1esiecoodpa3Hoe ynorpeOsaeHue riaarojbHbIX GopM B pedn.

2. KoppekTupoBKa, pa3BUTHE U 2.1. OCHOBHBIE KJIACCHI MPEITTOKEHUN B METULIMHCKOM
COBEPILIEHCTBOBaHUE JIACKYpCE.
CHUHTAKCUYECKNX HABBIKOB U 2.2. Moaenu nipeiyioxKeHU 1 uX MoAuUKaIK. TUTTBI

YMEHUM. pacrpocTpaHuTenei 6a30BOi MOAEIIH.
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2.3. [IpocToe u CoX)HOE NPEITIOKEHUE B MEIUIITHCKOM
nuckypcee. Kiacchl ClOKHBIX MPEIJI0KEHUN U UX
00bETUHEHNE B MUKPOTEKCT.

3. KoppektupoBka, pa3Burue u
COBEPILIEHCTBOBAHUE PELIETITUBHBIX
Y IPOAYKTUBHBIX BUJIOB PEUYEBOM
NEeSTEeIbHOCTH: YTEHHUE, CMBICIIOBOM
aHayn3, 00CyXJIeHUE CoJepKaHUSI
MEJUIIUHCKOTO TEKCTA.

3.1. Onpenenenuie TeMbl TeKcTa. JIOTMKO-CMBICIIOBas
CTPYKTYpa CHEIUATBHOTO MEAUIIUHCKOTO TEKCTA, TUTIBI
CEMaHTHYECKUX KOMIIOHEHTOB.

3.2. CMBICIOBOM aHAIMU3 KOMIIOHCHTOB CIICIHAILHOTO
TEKCTa: THUITI MUKPOTEKCTOB U CITIOCOOBI X CTPYKTYPHOMH
OpraHu3alyu.

3.3. BeipaskeHre OCHOBHOM U JIONOJTHUTEILHON
nH(OpMALIUY B MUKPOTEKCTE, ONIPEICIICHIE TUIIOB
nHpopMaIuu.

3.4. CocraBiieHHE IIaHA CIICIUAIHLHOIO TEKCTAa, CXEMBI
MHKPOTEKCTA.

4. KoppeKkTupoBKa, pa3BUTHE U
COBEpPILLICHCTBOBAHHUE PELIENTHUBHBIX
U IPOAYKTHUBHBIX BUJIOB PEUEBOM
NesITeIbHOCTU:TPOAYKLIUS
CaMOCTOSITENIbHBIX BbICKa3bIBAaHUI
Ha Npo(deccuoHaIbHO 3HaYMMble
TEMBI.

4.1. MoHonornyeckue BbICKa3bIBaHUsI PELIEITUBHOIO U
PELENTUBHO-TIPOYKTUBHOT'O TUIIOB 110 COJEP>KAHUIO
CIIEIUAIBHOIO MEIHUIIUHCKOIO TEKCTA.

4.2. CocraBieHrEe YCTHBIX U TUCbMEHHBIX
MOHOJIOTHYECKHX COOOIIEHUH TI0 TIPEITIOKEHHOMY ILIAHY,
cxeMe, TaOIuIE U T. 1.

4.3. CocTaBJlIcHHE IJIAHOB CaMOCTOSITEIbHBIX
BBICKA3bIBAaHUI Pa3IUYHBIX )KaHPOB Ha MPOPECCUOHAIBHO
3HaunMbIe TeMbl. COo3/1TaHuEe U KOPPEKTHOE SI3bIKOBOE
odopmIIeHHE BbICKa3bIBaHUS M0 COCTABICHHOMY ILIaHY.
4.4. Bunpl 1uasioroB Ha npo¢ecCHOHAIBHO 3HAYUMbIE
TEMBbI: TUIIbI MHULIUMPYIOIUX W OTBETHBIX PEILIHK.
BripajkeHne KOMMYHUKATUBHOM pOJIM B yUeOHOM U
npodeccnoHaTbHOM TUATOTHYECKOM OOIICHHUH.

4.5. AxageMuuecKuil ITUKET B y4eOHOM U
npodeccnoHaTbHOM METUITMHCKOM OOIIECHUH.

HaumeHoBaHNe TUCHUIINHBI

Pycckuii s13bIK JUIs1 MTHOCTPAHHBIX CTY/IEHTOB

O0BEéM TUCHUIIINHBI

8 3E (288 gac.)

COAEPKAHUE JUCIUITJIMHBI

Paznennl

Tembl

Omonornuecknx 00BeKTax-IpeaMeTax

Pazpen 1. Peuenuus u npogyKuus TEKCTOB O

Tema 1.1. 3Hauenns magexed B MEIUKO-OMOIOTHYECKOM

IINCKypCe, CIOCOOBI H CpPEICTBA WX BBIPAKCHHS:
POJUTENBHBIN NAJEXK.

Temal.2. KauectBeHHEbIC u KOJINYECTBECHHBIC
XapaKTEPUCTUKH, CBOMCTBA, GbyHKIHH,
KJIACCU(PUKAIIMOHHBIC XapaKTEPUCTHKH MPEaIMETA.

Tema 1.3. KoMITOHEeHTHBIH; KauyeCTBEHHO-
KOJIMYECTBEHHEIH COCTAaB 00BEKTA; €ro KOJIUYECTBECHHEIC
XapaKTEPUCTHKH.

OHOJIOTHYECKUX 00BEKTAX-
MHKPOOPraHusMax

Paznen 2. Penenmust 1 mpoIyKIyst TEKCTOB O

Tema 2.1. 3HaueHus nagexel B MEAUKO-OMOIOTHUECKOM
JUCKypCe: BUHUTEIbHBIN U IPENTOKHBIN MaIexKH.
Tewma2.2. O61mas xapakTepruCcTHKa OPraHu3Ma, >KU3HEHHBIH
IIUKJI OpraHu3Ma, OO0IIasl XapaKTepHuCcTHKa 3a00JIeBaHWS,
BBI3BIBAEMOT'O OPTaHHU3MOM.
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Tema 2.3. cTpykTypa, JIOKIHW3alys OpPraHu3Ma, Crocod
MUTaHUS, CHOCOO0 pa3MHOXKEHHUS OpraHu3Ma; XO03seBa
Mapa3uTHYECKOr0 OpraHu3Ma.

Paznen 3. Penermnust u mpoayKIus TEKCTOB O
OHMOJIOTHUYECKUX MPOIEccax

Tema 3.1. 3HaueHus magexel B MEIMKO-OHMOIOTHYECKOM
JIUCKYpCE: NaTeIbHBIN MajeK.

Tema 3.2. OOmas  XapaKTepUCTHKA, OCHOBHBIC
MEXaHU3MbI, M3MCHEHNE AMHAMUKU IIPOLECcca, 3HAYCHHE
OHMOJIOrMYECKOTro MpoIecca.

Tema 3.3. CragualibHOCTh, 00YCIIOBJICHHOCTh IPOIIECCa;
W3MEHEHHE HHTCHCHBHOCTH, IMHAMHUKA IPOIECca; €ro
HapyIICHUE U MPEKPaICHHE.

PYKOBOJIUTEJIb OII BO:
IlepBbIid 3aMeCTUTENDL TUPEKTOPA
MU o yuebHoit padoTe,
3aBenyronias kageapoit Ouonoruu
1 00111el TEHETUKU

. ///L/ AszoBa M.M.




