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HaumeHoBaHNe TUCHUILINHBI

MHOCTpaHHBIN SI3bIK

O0BEéM qUCHUILIMHEI, 3E/ak. 4.

10/360

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3genl

Tembl

Pazgen 1: ®oneruka

Tema 1.1. IIpousHomienue

Tema 1.2. MatoHanus

Pa3nen 2: 'pammaruka

Tema 2.1 Aptuxib

Tema 2.2 IMsl Cyl11€eCTBUTEIIBHOE

Tema 2.3 MecToMMeHUS U UX TIPOU3BOJIHBIE

Tema 2.4 Ims1 npuiiaratresibHOE

Tema 2.5 Ilpemyioru

Tema 2.6 I'maroxn

Tema 2.7 MoaganbHBIE TJ1ar0bl

Tema 2.8 CornacoBanue BpeMeH. KocBeHHast peub

Tema 2.9 Unpunutus. [pugacrue. ['epynanii

Tema 2.10 Cnoxuoe gomnonuenue. CoXHOE
IO UIeXKAIIEe

Tema 2.11 YcnoBHbIE IpeIIOKEHUS.

Tema 2.12 CocaararebHOE HaKJIOHEHUE

Pazpnen 3: Jlekcuka u ayaupoBaHue

Tema 3.1. CeMbs 1 JoM

Tema 3.2. BHenTHOCTE U XapakTep

Tema 3.3. 3g0poBrIii 00pa3 KU3HU

Tema 3.4. OOpa3oBaHue U HayKa

Tewma 3.5. PaboTa 1 npodeccun

Tewma 3.6. X060u u pa3pineueHus

Tewma 3.7. IlyremecTBus

Tewma 3.8. ckyccTBO M nuTeparypa

Tema 3.9. I'mobanbHbIe 3KONTOTHYECKUE POOIEMBI

Tema 3.10. CoBpeMeHHBIE TEXHOJIOTHH

Pa3nen 4: OcHOBBI yCTHOM U
MMCbMEHHOW KOMMYHMKAIUU

Tema 4.1. CTpyKTypa ¥ OCHOBBI ITOCTPOCHHUS OCHOBHBIX
>KaHPOB MUCHbMEHHBIX U YCTHBIX TEKCTOB HAy4HO-
npohecCHOHANBHON TeMaTHKHU: pedepar, cTaTbs, 3cce.

Tema 4.2. AHHOTHpPOBaHUE HAYIHBIX TEKCTOB

Tema 4.3. PedepupoBanre HaydIHBIX TEKCTOB




Huctunnunsl (Moaynn) usydatorcs B pamkax ocsoeHus OIl BO «buomennuuna» no nvanpasienunio 06.03.01
buonorus

Paznen 5: Jlexcuka u
npodecCuOHAIbHAS KOMMYHHUKAIIHS

Tema 5.1. 3mopoBbe. OOIIE CUMIITOMBI M IPU3HAKA
0oe3Hu.

Tema 5.2. AuaTomus

Tema 5.3. KpoBeHOoCHas cucrema

Tema 5.4. Cepaeuno-cocyaucTas cuctema

Tema 5.5. JIpixaTenpHas cucTeMa

Tema 5.6. [TumeBaputenbHas cuctemMa

Tema 5.7. HepBHas cucrema

Tema 5.8. Kiterounas onosiorus

Tema 5.9. Mukpobuoaorus

Tema 5.10. buoxumus

Tema 5.11. 'enetuxa

Tema 5.12. Tunel uccienoBanuii

Tema 5.13. Jlaboparoproe o0opynoBaHue

HaumeHnoBanue JAUCHUITIMHBI

Pycckuil s13bIK KaK MHOCTPAHHbIN

O0BLEM TUCHUILINHBI

10 3E (360 gac.)

COJAEPKAHUE JTUCIUIIJIMHBI

Pa3geinl

Tembl

Paznen 1. O0y4enue yueOHO-HAYYHOMY OOIICHUIO

Tema 1.1. Pemenmust u mNpOXyKIHUS TEKCTOB O
OMoNOTHUecKnXx  OObeKTax-mpeaMerax  (Opras,
CHUCTEMa OPTaHOB H T.1.)

Tema 1.2. Pemenmuss u NpOIyKIUS TEKCTOB O
OHMOJIOTHYECKUX 00BEKTaX-MUKPOOPTraHN3Max

Tema 1.3. Peuenmuss u NOpoOmyKIUsi TEKCTOB O
OHMOJIOTMYECKUX MPOIeccax

Tema 1.4. Peuenuuss ¥ OpOAYKIHS TEKCTOB 00
HIeaNbHBIX 00BEKTax (3aKOHBI M 3aKOHOMEPHOCTH,
TEOPHHU, KOHLETILUH U T.1.)

Paznen 2. O0y4enue yueOHO-IPOPeCcCHOHATEHOMY
o0IIeHNIO (KOMMYHHKAaTHBHO-pEYeBasi MOATOTOBKA
K IIPAaKTUKE)

Tema 2.1. VYcrtHoe yueOHO-TTPOdheCCHOHATBHOE
o01eHne

Tewma 2.2. [TuceMenHOE yueOHO-TTpOhecCHOHATBHOE
obmreHre u yueOHas TOKyMEHTAITUS

Tema 2.3. MH)OKOMMYHUKAIIMOHHBIE PECYPCHl H
CTpaTeTuu y4eOHO-TIpodecCHOHATBHON
KOMMYHHUKaIUH
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Paznen 3. O0yuenne HaydHO-TIPO(ECCHOHATBHOMY
OO0IEHHIO

Tema 3.1. CrpaTerusi yCTHOTO JHAJOTHYECKOTO W
MOJWIOTHYECKOTO  Hay4YHO-TIPO(heCCHOHAILHOTO
o0mIeHus

Tema 3.2. [TucbMeHHOE HayYHO-IPO(ECCHOHATBHOE
oO01IeHNe

Tema 3.3. IlH)OKOMMYHUKAIIMOHHBIE PECYPCHI U
CTpaTEeruy Hay4HO-IIPO(EeCCHOHAIBHON
KOMMYHHKaLUU

HaumeHoBaHNe TUCHUIINHBI

Pycckuii sI3bIK U KyJIbTypa pedu

O0béM qucHUILINHBL, 3E/aK.4.

2172

COJAEP)KAHUE JTUCHOUIIJIMHBI

Pasznennl

Tembl

1. Kynprypa yuyeOHO-HAYYHOTO U y4eOHO-
MpoPECCHOHAIIBHOTO OOIIECHHS

1.1. O6mias xapakTepucTUKa u
cnienu(pUIecKre YepThl HAYYHOTO OOIICHUSI.
1.2. HayuHblii TEKCT U €ro XapaKTEePUCTHKH.
1.3. YuyeOHo-Hay4YHAs peUb KaK
Pa3HOBUIHOCTh HAYYHOW pPEUH.

1.4. XKanpb! nMcbMEeHHOH y4eOHO-Hay4YHOH
peuu.

2. Kynbrypa npodeccruoHanibHO-1eTI0BOTO
oO01IeHus

2.1. IlpodeccronanbHO-A€I0BOE OOIICHHE:
CYUIHOCTb, IPU3HAKH, THHOBAIIHOHHbBIE
TEXHOJIOTMH, cpeacTBa. KOMMyHUKaTUBHBIN
HOPTPET U KOMMYHHKATHBHAsl akMeorpamma
CTETIHAINCTA.

2.2. YcTHOe podecCHOHATBHO-/1€TI0BOE
oOmienue: od1iee NOHITHE, OCHOBHBIE
KOMMYHHUKATHBHbIE (DOPMBI U MX IPU3HAKH.
2.3. IlucemenHas npodeccroHallbHas pedb
Bpaya.

2.4. lHHOBaIIMOHHBIE
MH(POKOMMYHHUKAITUOHHBIE TEXHOJIOTUU
npo¢eCCHOHATHFHO-KOMMYHHKATHBHOTO
B3aUMO/ICHCTBUS.

2.5. TonepaHTHOE MEXKYJIBTYPHOE
npodeccroHaIbHO-1EJI0BOE OOIIeHHUE:!
OCHOBHBIE IPUHIIUATIBI U CTPATETHU

HaumenoBanmne JUCIUIINHBI

Hcropust Poccun

4/144

O0bEéM quCHUILINHBL, 3E/aK.u.

COJAEPKAHUME JUCHUIIJIMHBI

Paspnennt \

TeMBI
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Paznen 1. Teopus u Tema 1.1. McTopus kak Hayka
METOA0JIOTUsI HCTOPUYECKON
HaYyKH.
Pazpnen 2. Pycs B mepuon Tewma 2.1. JIpeBnsis Pych
CPEIHEBEKOBDSI. Tewma 2.2. deonanbHas pa3apo0iIeHHOCTh U 00pbOa 3a
HE3aBUCHUMOCTh
Tewma 2.3. OOpa3oBaHue PyCCKOr0 €IMHOTO rOCyapcTBa
Pa3nen 3. Poccus Ha nopore Tema 3.1. Poccus B XVI B. MBan ['po3Hblit
HOBOT'O BPEMEHH U B HOBOE Tema 3.2. CmyTa u Bpems nepBboix PomaHOBBIX
BpeMsl. Tema 3.3. Iletp I u ero snoxa
Tema 3.4. Dnoxa ABOPIOBBIX IEPEBOPOTOB
Tema 3.5. Poccuiickast umnepus Bo Bropoii nojaosune X VIII
BEKa
Tema 3.6. Poccus B nepsoii yerBeptu XIX B. [TaBen 1.
Aunexcangp 1. OTeyecTBeHHas BoOiTHA.
Tema 3.7. Boccranue aexadpucToB. Dmoxa MnpaBieHUs
Huxomnas L.
Tewma 3.8. Anekcannp II u artoxa pedopm
Tema 3.9. Poccuiickas umnepust B 310Xy MPaBIICHUS
Anekcannpa III
Tema 3.10. OcobenHocTH pa3BuTus Kanurtaiuma B Poccun
(nocnenuss yerBepth XIX B.)
Pasnen 4. Poccus u CCCP B Tema 4.1. Poccuiickas umnepus B Hayasie XX B. Hukomnait 11
HOBeIIEe BpeMs. Tewma 4.2. Pesontoniuu B Poccun

Tema 4.3. Baytpennss nonutuka Coserckoit Poccun u CCCP
B IIPEJIBOCHHBIN MEPHUOL

Tema 4.4. CCCP B rogs! Benukoit OteuecTBEHHON BOMHBI
(1941-1945 rr.)

Tema 4.5. ITocneBoennsle roasl. Hauano npasnenus
Xpyuiesa.

Tema 4.6. Otrenens kak ocooblit aTan pazsutus CCCP.
Tema 4.7. CCCP B snoxy JI.W. bpexuena

Tema 4.8. CCCP B 1985-1991 rr. Ilepectpoiixa.

Tema 4.9. Pacnag CCCP u coznanue CHI

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

Tema 4.11. Poccuiickas @enepauus B XX| B. B.B. [1yTtus.
Tema 4.12. Poas PYJIH kak «wmsrkoit crib»y B MO

OCHOBBI BOCHHOI ITOATOTOBKHU. be3omacHoCTh
KU3HEAEATETLHOCTH
O0bém qucuumannel, 3E/ak.u.  |4/144
COJEPKAHUE JJUCHUITJINHBbI
Pazaennl TeMbl
Tema 1.1 OcHOBEI 6€30I1aCHOCTH KU3HEAEITEIALHOCTH
YeJIOBEKA: CYNIHOCTh U COJICPIKaHUE

HanmeHnoBanue JMCUUILINHBI

Pazgen 1 Tema 1.2 TloxapHas 6€30MaCHOCTh
bezonacHocTh Tema 1.3 AaTHTEeppOpHCTHYECKas O€30ITACHOCTh
KU3HEAEATEIILHOCTH. Tema 1.4. IIpoTuBonelicTBHE KOPPYNLIUU U IPENYNPEXKIECHUE

KOPPYNIMOHHBIX PUCKOB
Tema 1.5. 310poBblii 00pa3 KU3HU
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Tewma 1.6. UadopmarmonHas 6€300aCHOCTh JIMYHOCTH

Tema 1.7. be30omacHOCTh KU3HEICATCIBHOCTH YCJIOBCKA B
YPE3BBIYANHBIX CUTYAIUSIX

Tema 1.8. I'paxkmanckas 000poHa Kak cCHCTeMa
00111erocyJapcTBEHHBIX MEp 10 3alIUTE HACEICHUS OT
OITaCHOCTEH

Tema 1.9. OcHOBBI OXpaHbI TPy

Tema 2.1. PagnanuonHas, XuMHAJecKass 1 OMOJIOrndecKast
3alIuTa

Tema 2.2. OCHOBBI TAKTUKH OOIICBOMCKOBBIX MOPA3ACICHUMA
Tema 2.3. OrueBas noAroToOBKa

Tema 2.4. OCHOBBI HH)KEHEPHOT'O 00ECTICUCHHSI K OPTaHU3aIuN
CBSI3U

Pasznen 2 Tema 2.5. CtpoeBasi NOATOTOBKA

OCHOBEBI BOEHHOH MOJATOTOBKH. Tewma 2.6. O6meBonnckue ycraBsl BC PO

Tewma 2.7. IlpaBoBbI€ OCHOBBI O0OPOHBI TOCY1aPCTBA

Tema 2.8. BoenHo-noautuyeckas NoAroTOBKa

Tewma 2.9. IlepBast moMoI11Ib € AIEMEHTaMHU TaKTUYECKON
MEIUIIMHEI

Tema 2.10. Boennas Tonorpadus. becnuioTHbie ieTaTebHbIC
anmapaThl

HaumenoBanue qucuunmiaunbl  |Mcropus penuruii Poccun

O0ném qucnumaunbl, 3E/ak.u.  |2/72
COJAEPKAHUE JUCHUITJIMHBI

Pasnennt Tembl
1.1 Yto Takoe penurus. Poiab 1 3HaUE€HUE PEIUTUU B UCTOPUH U
B JKM3HU oOmiectBa. Penurnosnocts. McTropuuecku paHHHE
dopmbl  penuruu. Penmurunm u  koHdeccun. Pemurus B
OecnucbMeHHBIX o0uiecTBax U B JIpeBHeM Mupe.
1.2 Ilpeneicropus xpuctuanctBa: bmmwxauii Boctoxk B 1
TBICAYENIETUH 10 H.3. Berxo3aBeTHwlii wnynansMm. HMynansm
nepuona Broporo Xpama. dopmupoBanue M KoaupuKanus

BETX03aBETHOro  KaHoHa. MWynamsMm ¥ aHTHYHOCTb.
CoBpeMEHHBIN NyJaN3M.
Paszpnen 1. Ucropuko- 1.3.Bo3HUKHOBEHHE XPUCTHAHCTBA. dopmMupoBaHue
pEJINTHOBETYECKUI pa3 e HOBO3aBETHOTO KaHOHAa. BceneHckue cob6opbl. CUMBOJI BeEpHI.

XpucTHaHCKOEe  BepoydeHHe. JIpeBHEBOCTOYHBIE LIEPKBH.
XPpHUCTHUAHCTBO JI0 pa3/iefieHus LIEPKBEN.

1.4 Benukas cxuzma. OcoOEHHOCTH BOCTOYHOTO M 3araJHOTO
xpuctuaictBa.  MupoBoe  mpaBocnaBue.  Kartomunusm.
[Iporecrantuzm.  IlomecTHble  mpaBOCHaBHBIE  LIEPKBH.
JpeBHEBOCTOUHBIE IIEPKBH.

1.5 Bo3nukHoBenue uciama. Kopan u Cynna. Cronrmel nuciama
U OCHOBBI Bepbl. CyHHU3M, IIUU3M, XapHIKU3M, CY(hHU3M.
Pacnpoctpanenue ncinama. CoBpeMEHHBIN UcIaM
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1.6 bynau3M: UCTOKM M OCHOBHBIE MjieH. TxepaBaaa, MaxasHa,
Ba/pKpassHa. OCHOBHBIE OyATUCTCKHE TEKCThL. bynmusm B
Tubete u Llentpansuoit Azun. CoBpeMEeHHBINH Oy 1IU3M.

1.7 Penuruosnas cutyamus B coBpeMeHHOM Mmupe. Hobie
PEIUTMO3HbIE  JIBUKEHHUS. PeNuruosHelii  pajgvkanu3sM U
sKCTpeMH3M. PHCKU 1 yrpo3sl B pelIuruo3Hou cdepe

2.1 Ot Hpesneit Pycu x PoccuiickoMy rocyaapcTsy.

Kpemenue Ananun. Kpemenue Pycu. [lpunarue ncinama
HaponaMmu Boimkckol bynrapun. @opMupoBaHue €JUHOTO
KyJbTypHOTO IpocTpancTBa. Poccus u Opaa. bopeoa ¢
AKCHaHcuen kpecronocueB. @opMmupoBanue equHOro Pycckoro
rocyjapcrna. Y ctaHoBlIeHUE aBToKedannu Pycckoil iepKBH.
2.2 Poccust B XVI — XVII Bekax: oT BEIUKOTO KHSKECTBA K
napctBy. Poccust kak MHOTOHAIIMOHANIbHAS U
MOJIMKOH()eCCUOHAJIbHAS JIep>KaBa. Y CTAHOBJIICHHUE
natpuapiectsa. Poiap Pycckoit epkBu B mpeoaoeHun
CwmyTsl. Pehopmer matpuapxa Hukona u BOSHUKHOBEHHE
cTapooOpsiruecTBa. MIHTErpaus Hapo0B, TPAIUIIHOHHO
HCIOBENYIOUINX uciaM. Pa3BuTue npaBociaBHOrO U
MYCYJIbMAaHCKOTO JyXOBEHCTBAa. MUCCHOHEPCTBO U

Paznen 2. Mictopryeckue acreKThl | XpUCTHAHU3AUSA B KOHTEKCTE PYCCKHX Teorpaduyeckux
dbopmupoBanust  Poccum  Kak |OTKPBITHM.

HOJMKOH()ECCHOHAIEHOTO 2.3 Poccus B koHue XVII - XVIII Bekax: oT napcTBa K
rocyJapcTBa-IMBUIIN3ALINT umnepun. LlepkoBHas pegopma Ilerpa Benukoro. Ykpennenue
Bepoteprnumoctu. [Ipuznanne Oyanusma. Poccuiickas ummnepust
B XIX — Hauanie XX BB. Penurnosnas xu3Hp B Havane XX B.
2.4 Poccusi B «rOJIbl BEJIMKUX NOTPSICEHUD». Penurus B
coBeTckoM obmiectBe. Beepocceuniickuii momecTHsbild cobop 1917
rojJia ¥ BOCCTaHOBJIEHUE NaTpuapiecTna. [lekper 06
OT/IEJIEHUU LIEPKBH OT FOCYAapCTBa U IIKOJbI OT EPKBH.
O6nHoBneHuecTBO. [lonuTHKa COBETCKOTO rocy1apcTBa B
OTHOILIEHUU PENUTUU. PONb peTUrno3HBIX OpraHu3aiuil B
Benukoit OteuecTBeHHOH BoitHE. Bo3poskaeHne pennruno3Hon
u3HU B 1980-x — 1990-x rr.

2.5 Penurnosnast )xu3Hb B COBpeMeHHOH Poccun.
["ocynapcTBeHHO-PETUTHO3HbBIE U MEXPETUTHO3HbIE
oTHOLIeHHU. TpaauuuoHHsle peauruu Poccuiickon
denepanuu.

3.1 YenoBek u €ro MecTo B MUpe. XpUCTUAHCKAsA, UCIIaMCKasl,
Oynauiickast M My ieicKasi peJTUTHO3HBIE aHTPOTIONOTHH. Teno u
co3Hanue. Poxnenne u cMepth. LIeHHOCT 3eMHON KU3HU

Pa3nen 3. Penurnosuenie yeJIOBEKA U €€ CMBICIIBL. UemoBeueckoe TOCTONHCTBO. Peurus
Tpanuuuu Poccnn n u otuka. [TocmepTHoe ObiTHe. [TamMsATh 0 Mpeakax.
TPaAULMOHHBIE POCCUICKHE 3.2 IToHsTHE TPATULIHOHHBIX POCCUMCKUX JYXOBHO-
JyXOBHO-HPABCTBEHHbIE HPaBCTBEHHBIX IIEHHOCTEeH. OOIIHOCTD JyXOBHO-

LEHHOCTHU HPABCTBEHHBIX LIEHHOCTEH ISl BEPYIOIIUX U HEBEPYIOIINX.

XpUCTUAHCTBO, UcIaM, Oy IU3M U HyJau3M 00 0OIIeCTBEHHOM
Mopaii. DTHKA CO3UATEILHOIO TPY1a M YeIOBEKOIIOOHUS.
IlenHocTu cembu. Pemurnosuele tpagunuu Poccuu o
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MHAJIOCEPINH, COHI/IaHBHOﬁ CIIPaBCAJIUBOCTH, KOJINICKTUBU3ME,
B3aUMOIIOMOIIIN U B3AUMOYBAXKCHHUH.

3.3 Penurno3nsie Tpaaunuu Poccun u obmepoccuiickas
rpakaaHckas UIeHTUIHOCTh. Cinyxenue OTedecTBy U
OTBETCTBEHHOCTb 3a €ro cyas0y. Mcropuieckas nmaMsrh o
COBMECTHOM MUPHOM CO3UJaHUU U COBMECTHOM 3allIUTE
Ponunsbl. MicTopuiecku ciiouBIeecs JyXOBHO-HPABCTBEHHOE
eanHCTBO HapoaoB Poccun. Poccus kak
MOJIMKOH(ECCHOHATBHOE TOCY1aPCTBO-IIMBUIIM3AIINS.

3.4 Poccuiickoe 3aKOHOJIaTENIbCTBO O PEITUTHO3HBIX
o0beMHeHUsIX. MuccuoHepcKas AesiTenbHOCTh. IMyIiecTBO
penurno3Horo HazHadeHus. OOBEKTHI KYJIbTYPHOTO HACIIE TSI,
['ocynapcTBeHHO-penuruo3ubie oTHoeHus. COBET Mo
B3aUMOJICHCTBUIO C PEIIMTUO3HBIMUA O00bETMHEHUSIMU TIPU
[Ipesunente Poccuiickoit deneparuu. Mexpeaurno3Hblii
coBeT Poccun. Penurnosenueckas skcneprusa. Penurnosusie
opranuzanuu Poccuiickoit denepanuu v 3aj1adyu COXpaHEHUS U
YKpEIUJICHUS TPAJAUIIMOHHBIX POCCUHUCKHUX JYyXOBHO-
HPaBCTBEHHBIX IICHHOCTEH.

HaunmenoBanue JMCUUILINHBI

OCHOBBI POCCHIICKOM rOCYAapCTBEHHOCTH

O0béM qucuumInnbl, 3E/ak. 4.

2/72

COJAEPKAHUME JTUCHUITJIMHBI

Pasznennt

Tembl

Pa3gen 1. YUro takoe Poccus?

Tema 1.1. Poccust: udps! u gpaxtsl. CTpaHa B €€
IIPOCTPAaHCTBEHHOM, YEJIOBEYECKOM, PECYPCHOM,

UJEHMHO- CUMBOJINYECKOM U HOPMATUBHO-TIOJIMTUYECKOM
n3mepenuu. OObEKTUBHBIE U XapaKTepHbIe NaHHble 0 Poccun,
e€ reorpadui, pecypcax, s3koHomuke. Hacenenue, kyibTypa,
penuruu U a3eiki. COBpeMEHHOE MOJI0KEHNE

POCCUICKHUX PETHOHOB.

Tewma 1.2. Poccusi: ucnibitanus u repou. Beinarommecst
nepcoHanuu («repom»). KirodeBble UCHBITAaHUS U TOOEIBI
Poccun, otpasuBmimecs: B €€ COBpEMEHHOW UCTOPHH

Paznen 2. Poccuiickoe
rocyJ1apCTBO-LIMBUIIM3ALIUS

Tewma 2.1. [{luBuIM3a1inOHHBIN TOAX0/: BO3MOKHOCTH U
orpannueHus. Micropuueckue, reorpadudeckue,
WHCTUTYITMOHAIbHBIC OCHOBaHUS (HOPMUPOBAHHS
poccuiickoi nuBuin3zanuu. Konnenrtyanuzamnus
MOHSTUS «IIMBUIIN3ALIHI

Tema 2.2. ®unocodckoe ocmbicienne Poccunm — Kak
nuBmwm3anuu. Ponb u muccust Poccun B paboTtax pa3imyuHbBIX
OTEUECTBEHHBIX U 3apyOexHbIX (uinocodoB, HCTOPUKOB,
TIOJIUTHKOB, ACSITENICH KYJIbTYPhI

Pa3nen 3. Poccuiickoe
MHUPOBO33pEHUE U
LIEHHOCTH POCCHUICKOM
IMBUJIN3ALIUH

Tema 3.1. MupoBo33peHue U HAEHTUUHOCTh. LleHHOCTHBIE
BBI30BBI COBPEMEHHOW MOJUTUKH, KOHIIENT MUPOBO33peHHUS B
COLIMAJIbHBIX HaYKax

Tewma 3.2. IleHHOCTHBIC MPUHIKIBI (KOHCTAHTHI) POCCUICKON
IIUBUJIN3allUN. «Cucremuas MOACIIb
MHUPOBO33PCHUS» U €€ pernpe3eHTanN
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Pazgen 4. Tlonutnyeckoe
ycrpoiictBo Poccun

Tema 4.1. OCHOBBI KOHCTUTYIIMOHHOTO CTpos Poccum.
[IpuHuun pasaeneHus BIacTe U 1EMOKpPATHUs.

Oco0eHHOCTH COBPEMEHHOI'0 POCCUMCKOIO MOJUTHYECKOTO
KJlacca

Tema 4.2. I'eneanorus BeayIuX NOJUTHYECKUX HHCTUTYTOB,
WX HWCTOpUS TPUYUHBI W CIEICTBUS MX TpaHchopmammm.
VYpoBuu opranuzanuu Biaactu B P®. ['ocymapcTtBeHHBIE
MPOEKThl M UX 3HaueHue (KIIOYEBbIE OTpaci, KaJphl,
conaybHas cdepa)

Pa3nen 5. Bei3oBsl Oyaymiero u
pa3BUTHE CTPaHbI

Tema 5.1. AxTyanbHble BBI3OBBI M TPOOJIEMBI Pa3BUTHUS
Poccun. I'moGanbHble TpeHIBI U OCOOEHHOCTH MHUPOBOIO
pa3BuTHsA. TEXHOr€HHbIE PUCKH, 3KOJOTMYECKHE BBI3OBBI U
9KOHOMMUECKHE IOKU. CyBEpEHUTET CTPaHbl U €ro MECTO B
CLEHAPUAX MEPCIEKTUBHOIO PA3BUTHS MUPA U POCCUMCKON
LIMBUJIN3ALUU

Tema 5.2. CueHapuu pa3BUTHS POCCUMCKOW IMBUIM3ALMU.
CtaOunpHOCTh, MUCCHUS, OTBETCTBEHHOCTh U CIIPABEIJIUBOCTh
KaK IICHHOCTHBIE OPHEHTHPHI JUIsl Pa3BUTHS U IPOIBETAHUS
Poccun

HanmeHnoBaHMe IHMCHUILIMHDbI

dunocodust

O0béM qucoumIMHL, 3E/ak.4.

2/72

COJAEPKAHUE JUCIMITJIMHBI

Paszneasnl

Tembl

Pasznen 1. Xapakrepucruka
¢dbunocodckoro 3HaHUS

Tema 1.1. @unocodus, ee npeaMeT U GYHKLIUU

Tema 1.2. @unocodus u mupoBoz3penue. Mcropuueckue
TUIIBI MUPOBO33PEHHUS

Paznen 2. I'panutisl 3HaHus U
0COOEHHOCTH MO3HAHUS
NEUCTBUTEILHOCTH

Tewma 2.1. 3nanue u muenue. @unocodust Cokpara v yueHue
coucToB

Tewma 2.2. O0beKTUBHOE U CYyOBEKTHBHOE 3HAHUE

Tema 2.3. Bo3MOXHOCTH M rpaHulLbl no3HaHus. llonsarne
VCTUHBI

Pasznen 3. CozHanue u
6eccosHarenbHoe. Dunocodckas
AHTPOTIOJIOTUs

Tema 3.1. ®enomen co3nanus. [lonsarue «UCKYCCTBCHHOTI'O
WHTCIIJICKTa

Tema 3.2. becco3HnarenbHoe U po0ieMa caMOIO3HaAHUS

Tewma 3.3. IIpupoaa uenoBeka

Paznen 4. [Ipobnemsl ObITHS U
OCHOBBI UEJIOBEYECKOTO
CYIIIECTBOBAHHUS

Tema 4.1. Ilpobaema neponauana. [TonsTus MaTepuu u
pa3BUTHUs

Tema 4.2. IIpobrema cBoOOBI BOJIU B KOHTEKCTE (paTann3ma
U UHJETEPMHHU3MA

Paznen 5. dunocodus mopanu u
uzeasbl YeI0BeUYeCKOl JKU3HU

Tema 5.1. M geansl yeIoBeUSCKOM KU3HU: KUHHKH,
SIUKYPENIIBI U CTOUKH

Tewma 5.2. TlonsiTre MOpasu U mpobJieMa dSrou3Ma

Tema 5.3. KaHTHaHCTBO U yTUIUTApU3M O MOPAJIbHBIX
JUJIEMMax

Tema 6.1. I1naton u uaes uaeaIbHOTO roCcy1apcTBa.
CoBpeMeHHbIE MOTUTHYECKUE UAEaITb
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Pa3nen 6. CouuanpHas
bunocodus: nmeas
CITpaBETMBOTO OOIIECTBA

Tema 6.2. K. Mapkc u uzes 6ecKi1accoBoro o0IiecTna.
[ToHsiTHE OTUYKICHUS

Tema 6.3. Maes HanpaBiI€HHOCTH UCTOPUUECKOTO PA3BUTHUSL.
[ToHsITHE COMATIBHOTO IIporpecca

HaumeHoBaHNe TUCHUIINHBI

JIaTUHCKUH A3BIK

O0béM nucunminnbl, 3E/ak. 4.

2/72

COJAEPKAHUE JTUCHOUIIJIMHBI

Paszneanl

Tembl

Pazgen 1

OuosoruuecKasi TEepMHUHOIOT S

Tema 1.1. JIaTuHCKOHN A3BIK B HAy4YHOH HOMEHKJIATYpE.
[IpaBuna wuyrenus. AundaBut. [nacHble, coriacHsle,
yZapeHue.

Tema 1.2, OOmue cBeaeHHST O  CKJIOHCHUH.
['pammarnueckue KaTreropud poja, THajexa MU Yucia.
CymectButensubie 1 ckionenusa. HecornacoBanHoe
omnpeeNeHue.

Tema 1.3. CymiecTBUTEIbHBIE 2 CKIIOHEHUS.

Tema 1.4. Ilpunaratensusie 1 rpynmsl. CoriaacoBaHHOE

AHATOMO-THCTOIOTHYECKAS B 06]].[8.5{ OIIpCACIICHUC.

Tema 1.5. IlpunararensbHsie 2 Tpynibl.

Tema 1.6. CreneHu CpaBHEHHsS NpUJIAraTeIbHBIX.
OcobeHHOCTH WX yHOTpeOJICHHS B  OHOJIOTMYECKOU
TEPMUHOJIOTHH.

Tema 1.7. CyuecTBUTenbHbIE 3 COTJIACHOTO CKJIOHEHHS.
Hazsanust MpImi.

Tema 1.8. CymecTBuTenbHbI€ 3 CMEIIAHHOTO U 3 TIIACHOTO
CKJIOHEHHSI. ®dusznyeckue, XUMUYECKUE u
($u3HOIOrHYECKHEe MPOLECCHI.

Tema 1.9. CymectButenbHbie 4 U 5 CKIIOHEHUS

Pasnen 2
Xumuueckasi TEpMUHOJIOTHSI

Tema 2.1. JlaTuHckas XuUMHYECKas HOMEHKIJATypa:
XUMHUYECKHE AIEMEHTBI, OKCUbI, KUCIIOTHI.

Tema 2.2. JlaTuHCKasgs XUMHUYECKasi HOMEHKJIATypa: COJIH,
YIJIEBOAOPOBI, PaAUKabl, CIIUPTHL.

Paznen 3
buonornueckass HOMEHKIATypa

Tema 3.1. TakcoHOMUYeCKHE KaTEropuu OMOJIOTHYECKON
KJ'IaCCI/I(bI/IKaI_[I/II/I. YHAHOMHHAILHBIE U OMHOMHUHAJILHBIE
Ha3BaHUA. FpequKHe u JJATUHCKHUE ,ZIY6J'I €ThI B
TepMuHoaoruy. Cia0BooOpazoBaHKE: OCHOBOCIIOKEHHE.

Tema 3.2. JlatuHckas OoTaHWYecKas HOMEHKJIATypa.
CnoBooOpa3zoBaHue: JATUHCKUE U TPeUEcKue cyPPUKCHI.

Tema 3.3. Homenkmarypa T1puOOB u BOJIOPOCIHECH.
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HOpHI[KOBBIC YUCIIUTCIBbHBIC. CHOBOO6paSOBaHI/IeI
JJaTUHCKUE HW TI'PCUCCKHUE IIPUCTABKH. YucautensHbIC-

IIPUCTABKH.

Tema 3.4. JlatuHckas 300JI0TMYECKass HOMEHKJIATYypa:
MI03BOHOYHBIE, Oecrio3BoHOUYHBIE. [IpaBmiia abOpeBranuu
B OMOJIOTUYECKOIl HOMECHKJIIATYpE.

Tema 3.5. CTpoeHue KIETKU, TKaHEH: OCHOBHbBIC TEPMUHBI.
Tema  3.6.
JlonomHUTEIbHBIE YIIPAKHEHUSI.

O06oOmeHne  TMONYYEHHBIX  3HAHUM.

Tema 3.7. [loaroroBka Kk 3a4erty.

HaunmenoBanue JMCUUILINHBI

Briciias maTemaTuka

O0bém qucuumaunbl, 3E/ak.4. | 2/72

COJAEPKAHUME JUCHUIIJIMHBI

Paznennl

Tembl

Pazpnen 1. Jluneiinas anreopa.

Tema 1.1. JlekapToBa cucrema koopauHat. Pemienue cucreMsl
IByX JnuHerHbIX ypaBHeHui (CJIY) aHamuTHyeckum W
rpadueCKUM METOIaMH

Tema 1.2. Bektopsl u matpuusl. Pemenue CIIY merogom
I"aycca-XXopnana

Tema 1.3. JluneiiHas 3aBUCMMOCTb ypaBHeHMH. OOmee u
yactHoe perenue CJIY

Tewma 1.4. YMHOKEHHE BEKTOPOB M MATPHIL

Tema 1.5. Onpenenurens 1 cOOCTBEHHbIE 3HAUEHUSI MAaTPUILIbI

Paznen 2. ludpdepenumansHoe

Tema 2.1. @yHKIUHU U UX TpaPUKU

HCUYUCIICHUE. Tema 2.2. OcHoBbl qu(depeHIaTbHOTO UCUUCIIEHNS. AHAIIN3
rpapMKOB ¢ HOMOIIBIO IPOU3BOIHBIX
Tema  2.3. OcHoBBI UHTEIPAIIBHOIO  HCYHUCIICHHUS.
Huddepenumansupie ypaBHenus ([AY) ¢ paznensrommmucs
NIEPEMEHHBIMU
HanmeHoBanue
Knerounas 6uonorus
AUCHUILINHBI
O0bEM JUCIHUILIHHBI, 3/108
3E/ak.u.
COJAEPKAHUME JUCHUIIJIMHBI
Paspnennt Tembl
Paznen 1 Tewma 1.1. IlpenmMer u 3a1auu KJIETOYHON OMOJIOTHH

BBenenue B KIETOYHYIO
OMOJIOT IO

Tema 1.2. CoBpeMeHHBIE METOABI UCCIENOBAHUSI CTPYKTYPBI U
(GyHKIIUH KOMIIOHEHTOB KJIETKH

Paznen 2 Tema 2.1. Opranu3zanus KJIeToK B TKaHU. Paznuunbie peHOTUIIBI
DEeHOTUIIBI KIIETOK YETBIPEX OCHOBHBIX TKaHEH.

MJIEKONIUTAIOIINX

Pa3nen 3 Tema 3.1. Crpoenue u cOopka memOpaH. benkoBo-nunugHas

Mo3anka. Crienuanu3arus MeEMOpaH.
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Crpoenue u Tewma 3.2. MexaHnu3Mbl TpaHCMEMOpaHHOM TIepeIaun CUTHAJIA.
(byHKIMOHATBLHBIE
KOMITIOHEHTHI KJIETOYHBIX
MeMOpaH
Paznen 4 Tema 4.1. Knerounoe sigpo. CTpyKTypa U yJIbTPacTPyKTypa
CtpykTypa ¥ (QYHKIHUH | KJICTOYHOTO SIpa
BHYTPUKIICTOIHBIX Tema 4.2. MeMOpaHHBIC OpTraHEIIIbI
Oprasesul
Tema 4.3. HemeMOpaHHbIe OpraHeIuIbl
Tema 4.4. Opraneinsl ¥ BE3UKYJISIPHBII TPAHCIIOPT
Paznen 5 Tema 5.1. OcHOBHBIE MEXAHU3MEI JIEJIEHUS KIIETOK. MHUTO3.
Knerounslii UK 1 [Taromorust Muto3a
JICTICHUE KJIETKU
Paznen 6 Tema 6.1. KoMIOHEHTBI LUTOCKENETA: MUKPOTPYOOUKH, AaKTHHOBBIE
[utockener ¢dunameHTsl (MUKPODUIAMEHTHI), IPOMEXKYTOUHBIE (DUITAMEHTHI.
PecHMuKy, )KTYTUKH
Paznen 7 Tema 7.1. MexKieToOUHbIC COSAMHEHUS M Iepenadya MHGOpMAaIUu.
KneTouHnble KOHTaKTBHI. Bubl KOHTaKTOB.
Tema 7.2. Bueknetounslii MaTpukc. Kiierounas aaresus u nepegayda
CUTHAJIA.
Tewma 7.3. MonekynsipHble MEXaHU3MBI IIEpEJaul CUTHaja
Paznen 8 Tema 8.1. Anonro3. Ilaronorus K1eTo4HOro AeIeHus], KaKk HHAYKTOp
[IporpammupoBaHHas anonTo3a. Hekpo3. CtapeHue kineTku
KJIETOYHAs THOEIh

HaumeHoBanue qucuumiuabl | OOI1as ¥ HEOPraHMYeCKask XUMHUs
O0bém qucuumannel, 3E/ak.a.  |3/108

COJAEPKAHUE JUCHUITJIMHBI

Pasznennt Tembl

Tema 1.1. PacTBOpBI HE3EKTPOIUTOB, KOJUIUTATUBHbBIE
CBOWCTBA

Pasznen 1. PacTBOpbl: paBHOBECHS
Tewma 1.2. MoHHBIE paBHOBECHSI B paCTBOpaX JIEKTPOJIMTOB

B BOJHBIX PacTBOpPax
P P Tema 1.3. I'maponus. IIponsBeneHne pacTBOPUMOCTU

Tema 1.4. OKUCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKITIHI

Tema 2.1. OcHOBHBIE IOHATHS KBAHTOBO-MEXaHUYECKOTO
MOAX0/a K OMHCAHUIO AJIEKTPOHHON CTPYKTYPhI aTOMa

Paznen 2. CtpoeHue aToMOB "
Tema 2.2. Ilepuoanueckuii 3akoH. [lepuoandeckas cuctema

sanemeHToB (I1CD)

Tema 3.1. KoopaunanuonHas teopust A. BepHepa

Paznen 3. KoopanHaoHHbie

Tema 3.2. PaBHOBecCHs B BOJTHBIX pacTBOpax
COCIIMHEHUS

KOOpAWHAITMOHHBIX COEIUHEHUI

Tema 4.1. Bogopoa, Boja mepoKCHI BOAOPOIa

Paznen 4. Xumus s- u p-

Tema 4.2. Daementsl |A (1) rpynmst [ICD. s-mMeTaisl B
3JIEMEHTOB

OHMOJIOrMYECKUX CUCTEMAX
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Tema 4.3. Xumust p-snementoB opranoreHos IVA — VIA (14-
16) rpynn

Tema 4.4. Xumus raJlor€HOB ¥ UX POJIb B OMOXMMHYECKUX
nporeccax

Paznen 5. Xumusa d-simeMeHTOB

Tema 5.1. Xumust OMOIOTHYECKN AKTUBHBIX O-3JIEMEHTOB

Tema 5.2. KoopmHanmoHHbIE coeTMHEeHUsI d-2JIeMEHTOB

HanmeHoBaHMe IHMCHUILIMHBI

AHaTOMHA YEIOBEKA

O0béM qucuIIMHLL, 3E/ak.4.

4/144

COJAEPKAHUE JUCHUITJIMHBI

PA3JIEJBI

TEMbI

Pazpen 1.

Tewma 1.1. Ilpenmer u uctopusi aHaTOMUU

BgeneHue B aHaTOMUIO

Tema 1.2. CkeneT u coeAMHEHMs TYJIOBUIIA

Tema 1.3. Koctu 1 coenMHEHUI KOHEUHOCTEN

Tewma 1.4. KocTu u coeimHeHUsI uepena.

Tema 1.5. Muiieunas cucrema.

Pasznen 2.

Tewma 2.1. IlnmeBaputenbHas cuctema. JlpixarenpHas cCUCTEMA.

CrotaHXHOJIOTUSI

Tema 2.2. MoueBad U 110JI0Basg CUCTEMBI.

Tema 2.3. DHAOKPUHHBIE KEJIE3bI.

Pazgen 3. Cepneuno-

Tewma 3.1. Cepaiie u apTepuaibHasi CUCTEMA.

cocyaucTasa u

Tema 3.2. Beno3Has cucrema.

nuMdouIHAS CHCTEMBI

Tewma 3.3. Jlumdonnnas cucrema.

Paznen 4. Hepsnas

Tema 4.1. LlenTpanbHasi HEpBHAs CUCTEMA.

CHUCTCMA U OpraHbl

Tema 4.2. Ilepudepuueckasi HepBHasi CUCTEMA.

qyBCTB

Tema 4.3. ABTOHOMHBIH 0TJeN nepudeprudeckoil HEpBHON CUCTEMBI.

Tema 4.4. Oprasbl 4yBCTB

HaumeHoBaHue AMCHUILIMHBI | Du3uka
O0BbEM TMCHMTLTHHBI, 2[72
3E/ak.u
COJAEP KAHUE JUCIHHUIIJINHBI
Paznenl Tembl
Paznen 1 [ToctynarenbHOe W BpamaTeabHOE JIBHKEHHUS. 3aKOHBI

BBenenue B ¢pusuky.

coxpaHeHMs. Meronnka oOpabOTKH Pe3yibTaTOB M3MEPEHUH.
[Ipsimble W KOCBEHHbIE M3MepeHus. Teopus omuoOOK. Buabl
olMOOoK: rpyOble, CUCTEMaTHUECKUE, ClTyyaiiHble; aDCOMOTHBIE,
OTHOCHTEJIbHBIE.

Pazgen 2
Konebanusa v BOJTHBL.

I"apmonunueckue KoJe0aHus.
B3alMOJICHCTBUE. Yckopenue
HeBecoMmocTth. Buap! ¥ THIEBI BOJIH.

I'paBuTanimonnoe
CBOOOIHOTO MmajeHus.

Paznen 3
[ToBepXHOCTHBIE SIBJICHUS B
SKUIKOCTH.

BHyTpeHHee 1aBiieHue U MOBEPXHOCTHOE HATSKEHUE B
xunkoct. Auddyszusa. Ocmoc. Cmauuanue. Kanwsipasie
SBJICHHUS.

Pa3;[en 4 Y;[eanaﬂ TCIIJIOEMKOCTL BCIIECCTBA U MOJISIpPHAA TCIIJIOCMKOCTD
OCHOBBI raza. BHyTpeHHss1 SHeprus raza v MoHsTHE YKciia CTeTeHEN
TEPMOJIMHAMUKH. cBoOozpl. PaboTa rasza B paznuuHbix uzonporeccax. Ilepsoe
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HAYaJ0 TEPMOJMHAMUKHU U €T0 BUJI U1 U30MPOLIECCOB.
YpaHenue Maiiepa. AanabaTudeckuii mpoiecc.

I/IOHI/ISI/II)YI-OH_II/IG H3JITYyYCHUs.

Paznen 5 DJIEKTPUUYECKOE B3aMMOICHCTBHUE U 3apsijl. DIEKTPUUECKOE

DnexTpocTaThKa U IIOJIE U €r0 XapakTepuCTUKU. [I0CTOSHHBIN U IEpEMEHHBIN

DIEKTPOMAarHeTU3M. ANEKTPUYECKUE TOKU. MarHuTHOE 10JI€ U €ro
XapaKTePUCTUKU. SIBIICHUE 3JIEKTPOMAarHUTHOW UHIYKLHUH.
[IIxana 3JeKTPOMarHUTHHIX BOJIH M HICTOYHUKH 3TUX BOJIH.

Pa3nen 6 ['eomerpuueckas ontuka. MaTepdepenums u nudpaxuus

Onrtuka ceera. Jlucnepcus. [lonspuzanus ceera. Buenmnuii
dotorddekr.

Paspen 7 PeHTreHoBckoe n3iny4yeHue: npuposa, CBOMCTBa,

pa3sHOBUAHOCTU. PagyoakTuBHbIC U3IIydYeHUs. JleTeKTupOoBaHue
U JO3UMETPUS] HOHU3UPYIOIIMX U3JIyYCHUM.

Pazgen 8
dusuka yenoBeka u
mequimHckasg Pusuka

Crpoenue atoma. S nepusie cunsl. M3oTonsl. EctecTBeHHast
pasvoaKkTUBHOCTD. JleeKT Macchl M 3HEPTHUs CBA3H siipa.
SnepHas sHeprus.

HanmeHnoBaHMe IUMCHUILIMHDbI

300101 OECITIO3BOHOYHBIX

O0béM qucumIMHLL, 3E/ak.4.

3/108

COJAEPKAHUME JUCHUIIJIMHBI

Pasznennl

Tembl

Pazgenr 1. BBeaenuwe. 3oomorus
Kak Hayka U €€ MeCTO Ccpelau
Ipyrux OWOJIOTHYECKHX HayK.
OCHOBBI HOMEHKJIATYPhI it
CHUCTEMATHKH KMBOTHBIX.

Tema 1.1. PazHo0oOpa3ue ;kMBOTO MUpA U €ro pacipeiesIieHue 1Mo
TakcoHaM. buonornueckas HOMEHKJIaTypa M CHCTEMaTHKa
JKUBOTHBIX.

Paznen 2.  OnpHOKIIETOYHBIE
reTepoTPOPHI. OcobenHoctu
CTPOCHUH. Kusaenurie ITUKIJIBI.

Tema 2.1. Ilpoucxoxnenue, ¢uiaoreHuss U OHOJIOTHUECKas
panuanus  OJHOKJIETOYHBIX  rereporpodoB.  [IpuHLHUIIEI
COBPEMEHHOM cucTeMaTHKU. BapraHThl )KU3HEHHBIX [TUKJIOB.

Tema 2.2. Tun Tetramastigota; Discicristata. OcoberHHocTH

CTPOCHUA u KHN3HECHHBIX IOUKIOB. HapaSI/ITI/I‘-ICCKI/Ie
HPE/ICTABUTEIIH.
Tema 2.3. Tunm Alveolata. OcoGeHHOCTH CTpOeHHS U

JKM3HCHHBIX ITUKJIOB. HapaSI/ITI/ILICCKI/IC NpCACTABUTCIIN.

Tema 2.4. Tunm Amoebozoa; Opisthokonta. Ocobennoctu

CUCTEMATHKA MHOTOKJIETOYHBIX.
Hacrosimne MHOTOKJIETOYHEIE H
JIBYCTOPOHHECUMMETPUYIHBIC

JKUBOTHBIE. [IepBUUHOPOTHIE U UX
ajnantuBHas panuanusa. [lomoctu
Tena: LEJTOMHYECKHE H

CTPOGHMS W  JKM3HEHHbIX  HUKJIOB.  [lapasutuueckue
MIPEJICTABUTEIIH.
Pasnen 3. Muorokierounsie | Tema 3.1. MHOroxjIeTO4YHELIE >KUBOTHEIE. [TepBbie
JKHBOTHEIE. [TpuHIMIIBI | MHOTOKJIETOYHBIE. Hacrosmue MHOT'OKJIETOYHEIE.

Pa,[[I/IaJ'IBHOCI/IMMCTpI/ILIHBIC. OcobeHHOCTH CTPOCHUA, PASBUTHA
1 CUCTCMATUKH.

Tema  3.2.  JIByCTOpOHHECHMMETPUYHBIE  >KHUBOTHBIE:
OCOOCHHOCTH CTPOEHUS M CHCTeMAaTuKH. [lmockue dYepBH.
OcoOCHHOCTH  JKM3HEHHBIX  IMKIOB  TMapa3sUTHUYECKUX

MPEICTABUTEIIEM.
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HaunmeHnoBanue qJMCHUILIHHBI

300510rHs1 0€CIIO3BOHOYHBIX

O0bém qucuumannel, 3E/ak.a.  |3/108
COJAEPKAHUE JUCHOUITJIMHBI
Pa3pennl Tembl

aleJIOMUYECKHE Tema 3.3. CxuzouenbHble yepBH. OCOOEHHOCTH CTPOCHUS U

MHOTOKJIETOYHBIE. cucrtematuku. llpencraButenu mapasuTodayHbl M HUX
KU3HEHHBIC ITUKJIBL.
Tema 3.4. llenomuueckue xuBoTHBIE. Annelida wu
Panarthropoda. Msoroo0pasue YJICHUCTOHOTHX.
[TaykooOpa3Hble Kak BO30YIUTENHN U IEPEHOCUUKH 00JIe3HEH.
Tema 3.5. Muoroo6pasue Tracheata: moarunsr Myriapoda u
Hexapoda. Kiacc Insecta: ocoOeHHOCTH CTPOCHUS U Pa3BUTHSL.
Tema 3.6. OcoOEHHOCTH, CHUCTEMaTHKa M CPaBHUTEIbHBIN
aHaJu3 CTpoeHUs npeacTasurencii tuna Mollusca.

HaumenoBanue Muxkonorus u ajbrojorus

AHCIHUTLINHBI
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COJAEPKAHUME JUCHOUIIJIMHBI

Pasznennl

Tembl

Pazgen 1
BBenenure B MUKOJIOTHIO
U aJIbI'OJIOTHIO

Tema 1.1. Kpatkast xapakTepucTuka 00bEKTOB MUKOJIOTHU U
aneronoruu. [lousarue o tamuiome. OOmMe 4epThl cTpoeHUs. MecTo
00BEKTOB MUKOJIOTUHU U aJIbIOJIOTUU B CUCTEME OPTaHUYECKOro MHpa
(MIpUHIUIIBI COBPEMEHHOTO JieJIeHs Ha apcTBa). OCHOBHbBIE
IPYIIIBI U UX KpaTKas XapakTepucTuka Pacripenenenne o0beKTOB
MUKOJIOTHH U anbprojoruu no rpynnam Prokaryota u Eukaryota.
3HayeHue B KPYroBOPOTE BELIECTB B MIPUPOJIE U MPAKTUIECKOMH
JIeSITEITIPHOCTH YEIOBEKA.

Paznen 2
Bonopocau. Obmas
XapaKTepUCTHKA.

Tema 2.1. OCHOBHBIE TUIIBI TAIJIOMOB M UX MPEICTABICHHOCTD B
pa3HbIX OTIENIaX Bogopocield. Bo3MokHas 3BOTOIMS TAJLIOMOB.
CtpoeHue BOJopOCIeBO KIETKHU (KJIETOYHbIE TOKPOBBI, MIIACTUIBL,
MUTOXOHJIPUH, SIIpa U IPYTUE OpraHelyIbl KJIETKH).

Tema 2.2. MuTo3 1 iuTokuHe3. [TurMeHTs Bogopociied, X poib B
aJanTanMsx K OKpysKarollel cpene u B cuctemaruke. CTpoeHue
(BHEIIHUN BUJT M TOHKAasl CTPYKTYypa) XJIOPOIIacTOB
(xpomaTogopoB) Bogopocieid. PazMHoXkeHHe BOIOpOCTEH:
BereTaTuBHOE, Oecnofioe u nosoBoe. L{ukiel pazButus. CmeHa
anepHbIX (a3 u renepanuii. ['anao6MoOHTHBIE, AUIIIIOOMOHTHBIE U
rario-aUuII0O0MOHTHBIC IIUKIIBI PA3BUTHS BOJOpoOcieil. MecTo
Mel03a B )KU3HEHHOM IMKJIE: TaMETHYECKas, 3SMTOTUYECKas U
comaruyeckas peaykuus. becriosnbie ukibl. LIukiasl pa3BuTus c
n3oMopdHOI 1 rerepoMopdHON CMEHOM TeHepanuid. [IByx- u
Tpexda3zHble )KU3HEHHBIE IIMKJIBI Y BOAOPOCIIEH.

Tema 2.3. PacnpocTpaneHre BOJOPOCIEH B MPUPOIE U
pacrpeneneHue ux B Bogoemax. OTHOIIEHHE BOIOPOCIEH K
CBETOBBIM JiyuaM. [IpecHoBOIHbIE M MOpCKHE BOoOpocu. [lnankToH
u 6eHToc. OCOOCHHOCTH CTPOCHUS B CBSI3U C 00pa30M KHU3HH.




Huctunnunsl (Moaynn) usydatorcs B pamkax ocsoeHus OIl BO «buomennuuna» no nvanpasienunio 06.03.01
buonorus

Tema 2.4. DUTONIIAHKTOH MOPCKOM M TPECHOBOIHBIN. XapaKTEepHbIE
MPUCIIOCOOUTENBHBIE YEPTHI B CTPOCHHUH IIJIAHKTOHHBIX BOJOPOCIICH.
@DUTOIUTAHKTOH U €ro poiib B IpUpo/ie. 3HaueHue (PUTOIIAHKTOHA B
JKU3HU BOJIOEMOB M PBIOHOM XO03siicTBe. Bogopociu BHEBOIHBIX
MeCTOOOUTaHUH (ITOYBEHHBIC, a3pO(HITbHBIC, TUTO(DHIBHBIC).
CumOHMoTHYECKHE BOJIOPOCTU. 3HaUYEHHE BOJOPOCIIECH B MPUPOJIE U
HApOJHOM XO3sIiiCTBE

Pa3nen 3 Tema 3.1. Otaen OBrienossie Bogopociu (Euglenophyta). O6mas

Bopopocnu. XapakTepucTtika otaena. CTpoeHue TajuiomMa, MUIrMEHThI, 3al1aCHbIE

Cucremaruka. BEIIECTBA, PA3MHOXKEHUE, PACIPOCTPaHEeHUE H HKOJIOTUsI. OCHOBHBIC
MPEICTABUTEIIH.

Otnen Jlunodurorsie Bogopociu (Dinophyta). O6mmas
xapakrepuctuka oraena. CTpoeHrne TalioMa, MUTMEHTBI, 3aI1acHbIe
BEIIECTBA, PAa3MHOXKEHUE, paCIpoCTpaHeHue U FKoIorusi. OCHOBHbBIE
MIPEICTABUTEIIH.

Tema 3.2. Otnen Oxpodutosie Bogopocau (Ochrophyta). Obmas
XapaKTEPUCTHKA, CTPOCHUE TaJNIOMa, TUTMEHTHI, 3aIIaCHBIC
BEIIECTBA, pa3MHOXKEHHUE, PACIIPOCTPAHEHUE U dKoyoTHA. Jlenenue
Ha KJIACCHI.

Knacc 3omotucteie Bogopocnu (Chrysophyceae). O6mas
XapaKTEPUCTHKA, CTPOCHUE TAJNIOMa, MUTMEHTBI, 3allaCHbIC
BEIIECTBA, PA3MHOKEHHUE, PACTIPOCTpaHEeHUE H HKOJIOTHsI. OCHOBHBIC
npencraButenu. Knace Cunypossie Bogopociu (Synurophyceae)
OOGm1as XapakTepUCTUKA, CTPOEHUE TaJUIOMa, MUTMEHTHI, 3aacHbIe
BEIIIECTBA, PA3MHOXKEHUE, PaCIpoCcTpaHeHue 1 FKoJIoTUsl. OCHOBHBIC
MIPEICTABUTEIH.

Knacc XKenrozenensie Bogopociu (Xanthophyceae,
Tribophyceaeae). O01iast xapakTepUCTUKA, CTPOCHHUE TAIIJIOMA,
MUTMEHTHI, 3allaCHBIC BEIIECTBA, PA3MHOXCHHE, PACTIPOCTPAHCHHE U
sKosorusi. OCHOBHBIE TPEACTABUTEIH.

Knacc JIluaromossie (Diatomophyceae, Bacillariophyceae). Obmas
XapaKTepPUCTUKA, CTPOCHUE TAIJIOMA, TUTMEHTBI, 3aIlaCHbIC
BEIIIECTBA, PA3MHOXKEHUE, PACIIPOCTPAHCHUE W SKOJIOTHSI.
Oco6eHHOCTH CTpOeHUs KIeTKU. [[Brkenue. Jlenenne Ha rpyIbl.
OCHOBHBIC MTPEICTAaBUTEIIH.

Kiacc Byprie Bogopocnu (Phaeophyceae, Fucophyceae). O6mias
XapaKTEPUCTHKA, CTPOCHUE TAJNIOMa, TUTMEHTBI, 3aIIaCHbBIC
BEIIECTBA, PA3MHOXKEHHUE, PACTIPOCTPAHEHUE H SKOJIOTHSI.

Tema 3.3. Otnen 3enensie Bogopociu (Chlorophyta). O6mas
XapaKTepUCTUKA OT/IeNIa, CTPOCHHE TaJlIOMa, ITUTMEHTHI, 3allacHbIe
BEIIECTBa, pa3MHOXKEHHUE, PAaCIIPOCTPAHECHUE U dKoJIoTHs. Jlenenne
Ha kiaccel. Knacc CoOCTBEHHO 3e1eHbIe BOJAOPOCITU
(Chlorophyceae). O0mias xapakTepucTHKa, JACJICHHE Ha TTOPSIIKH.
OCHOBHBIE TIPEICTABUTEIH.

Kinacc Tpebykcuesie (Trebouxiophyceae). Ob0miast xapakTepuCcTHKA
kiacca. PazMHokeHue, pacnpocTtpanenue u sxonorus. Kiace
VYasBoBbie (Ulvophyceae). Obmias xapakTepucTuka, ASICHUE Ha
nopsaku. OCHOBHBIE ITPEACTABUTEIN.
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Tema 3.4. Otnen Xaposeie Bogopociu (Charophyta). O6mas
XapakTepucTika otaena. /lenenue na kinaccsl. Kitace 3urnemoBbie
(Zygnematophyceae). O01as xapakTepucTiKa, 0COOCHHOCTH
MIOJIOBOTO TIpoIiecca, AejeHne Ha nopsaaku. OCHOBHBIE
npeacraButenu. Kinace Xaposeie (Charophyceae). O0mas
XapaKTePUCTUKA, YEPThI BBICOKOW OpPTaHU3AINH B CTPOCHHUH U
pasMHOXeHHH. OCHOBHBIC TIPEICTABUTEIIH.

Tema 3.5. Otnen Cunesenenblie Bojopocinu win l{pnanoGakTepuun
(Cyanophyta, Cyanobacteria). XapakTepHbI€ YepThI CTPOCHHS KIICTKH.
OOmias xapakTEepPUCTHKA, CTPOCHHE TaJIOMa, MUTMEHTHI, 3aIllacHbIC
BEILIECTBA, PA3MHOXEHUE, PaclpocTpaHeHUe U FKoIorusi. OCHOBHBIE
MIPEACTABUTEIH.

Pa3znen 4

['puOBI, OOMUIICTHI,
CIIN3EBHKH,
TUTa3MOAHOPOPHIBI.
OO6m1ast xapakTepucTUKA.

Tema 4.1. PactipocTpaneHue B mpupo/e, canpoTpoHsIe,
apasuTHbIe U cuMOUOTUYECKHE (POpMBI. 3HAUEeHUE rPUOOB B
KPYTOBOPOTE BEIIECTB M X HAPOAHOXO3SHCTBEHHOE 3HAYCHUE
(MOJIOXKUTENIBHOE U OTpULIATEIbHOE: IJI0I0OPOIUE [TOYBBI,
MH(PEKITMOHHBIEC 00JIE3HN PACTEHUI M JKUBOTHBIX, OpPOJIMIIBHBIC U
NpyTUe MPOLECCHI).

I'pudsl. Cucremaruka.

Pa3znen 5 Tema 5.1. Otnen Oomukora (Oomycota), Kitacc Oomuiietst
Oomunietsl, cnu3eBuku U |(Oomycetes). Obmas xapakrepuctuka. O6pas xxuznu. OcodeHHOCTH
TUTa3MOANO(OPHIBI. 0eCIoJI0ro U MOJIOBOTO Pa3MHOXKEHUS. [lenieHre Ha MOpsIKY.
Cucremaruka. [IpakTHYeCKH BaXKHBIC MIPEIICTABUTEIIH.
Muxkcomunets! (Myxomycota). O6mas xapakrepuctuka. CTpoeHue
BEreTaTUBHOI'O TeJla, OPraHOB CIIOPOHOIEHUs. Pa3MHOXeHMe,
pacripocTpaneHue u 3kojorus. [IpeacraBurenu.
[Tnazmoanodopunst (Plasmodiophoromycota). O6mas
XapakTepucTuka. PazMHOXeHHe, pacipocTpaHeHue, 00pa3 KU3HU U
npakTuyeckoe 3HaueHue. IlpeacraBurenu.
Pa3znen 6 Tema 6.1. Otnensr Chytridiomycota, Zygomycota. O61mas

XapaKTePUCTHKA TPYIIBI. XapaKTEpHbIE YePThl OPTaHU3aINH,
OCHOBHBIE 0COOCHHOCTH. [IpHHITUTIBI IeTIeHUs Ha OT/ACIIbI U UX 001Ias
XapaKTePUCTHKA.

Otnen Xurpuauomukora (Chytridiomycota). Obmas
XapaKTePUCTHKA.

Tema 6.2. Otnen 3uromukora (Zygomycota). Obmas
XapaKTePUCTHKA, XapaKTePHBIC YEPThI OECIIOTIOTO U MOJIIOBOTO
pa3MHOKEeHHS. BO3MOKHBIE ITyTH 3BOJTIOIMH OECITOJIOTO
Pa3MHOXKEHHUS B CBSI3U C MPUCTIOCOOTICHIEM K Ha3eMHOMY 00pazy
Ku3HH. ['oMoTam3M u rerepotauin3M. CanporpodHsble, mapa3uTHbIC
1 CUMOMOTHYECKHE 3UTOMUIIEThl. OCHOBHBIE MPEICTABUTEH.

Tema 6.3. Otnen Ackomukora uiu Cymyarbie rpuoObl
(Ascomycota). O011ast XapakTepuCTHKa, XapaKTEPHbIE YePThI
OpraHu3al|H, II0JI0BOT0 MPOLECCa U CyMYaTOr0 CIIOPOHOIIECHHUS.
CTpoeHue TI0I0BBIX Te U UX BO3MOXKHas ABOJIOIHs. OCOOEHHOCTH
0ecroIoro CHOPOHOIIEHUS U €r0 MECTO B IIUKJIe pa3Butus. [lonstue o
HECOBEPIICHHBIX TPHOaxX KaK O COBOKYITHOCTH KOHUHATIBHBIX CTaIUi

(anamop®) cymuarsix rpuboB. CMeHa siepHbIX (ha3.
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Jlenenne Ha mogotaensl. [logornen TadhpuHOMHUIIETHI,
(Taphrinomycotina). Knacc Tadbpunomunierst (Taphrinomycetes).
O6mas xapakrepuctuka. O0pa3 )KU3HH, XapaKTep Mapa3uTU3Ma.
Cwmena saaepHbIX (pa3. OCHOBHBIE TPEICTABUTEIH.

[Togornen Caxapomunietsl (Saccharomycotina), Kinacc
Caxapomuriets! (Saccharomycetes). OOmias XxapaKTepuCTHKA.
JIposxoku, nx Mmopdonorus u 00pa3 xu3Hu. CmeHa siepHbIxX (as.
[IpakTiueckoe 3HaueHHE OpoAoKeld. OCHOBHBIE IPEACTABUTEIH.

[Togotnen Ackomuniersl (Ascomycotina, Pezizomycotina). OGrmas
xapakTepuctuka. [Ipunmun nenenus Ha kinaccel. Kimace
Opponromutietsl (Eurotiomycetes). O0mas xapakTepucTuka.
OcHosHuble npeacrasurenu. Kinace CoprapuoMuneTsl
(Sordariomycetes). OOmias xapakTepucTuka kiacca. OCHOBHbIE
MOPSAKY U UX KpaTkas xapakrepuctuka. Knacce Ile3nzommuierst
(Pezizomycetes), Obmas xapakrepuctuka. OCHOBHBIE
npencrautenn. Kiace Jleommomunetst (Leotiomycetes). O6mas
xapaktepuctrka. OcHOBHBIE mpeacTaButeny. Kiacc Dpusndomuiietst
(Erysiphomycetes). O0mias xapaktepuctuka. OCHOBHBIC
[peICTaBUTEIH.

Tema 6.4. Otnen Basidiomycota. Obmas xapakTepucTuka.
XapakTepHbIe YEPThI OpraHu3aunu. MuULenni nepBUYHbIA 1
BTOpUYHBINA. ['oMomorust 6a3uanu u cyMku. Pa3Hble IpUHIUIIBI
KJIacCU(UKAUU Oa3UIUN U UX CBS3h C CHCTEMATHKOM
6azuauomunietoB. [lenenue Ha mopoTaensl. [lonotraen
[Tyxuuaunomunetsl (Pucciniomycotina). Kinace Tennomunerst,
[TykuuanomuneTsl, uau Y peauaunomunets (Teliomycetes,
Pucciniomycetes, Urediniomycetes), mop. P>xaBunnnsie (Pucciniales,
Uredinales). OGmas xapaktepuctuka. HanbGonee BaxkHble
3a00JIeBaHUs KyJIbTYPHBIX PACTCHH, BBI3HIBAEMBIE PYKABUMHHBIMH
rpu6aMu. OCHOBHBIE MTPEICTABUTEIH.

[Mogotnen Ycromunersl, win Y crunaruHomutietsl (Ustomycotina,
Ustilaginomycotina). Knacc Ycromutersl, uiu Y cTUIarutHOMHIIETHI
(Ustomycetes, Ustilaginomycetes), mop. 'onoBuépsie (Ustilaginales).
OO6mas xapakrepucTika. @opMbl MapasuTU3Ma U CrocoObl MH(eKIun
XJICOHBIX 371aKOB Pa3HBIMH BHJaMH TOOBHEBBIX. [1o10BO#I mporniece
SICPHBINA UK. X0351iCTBEHHOE 3HaU€HHE T'OJIOBHU U CIIOCOOBI
060pbObI ¢ Hel. OCHOBHBIE NPEICTABUTEH.

[TonoTnen ArapukoMHIIETHI, WM bazuauoMuIeTs
(Agaricomycotina, Basidiomycotina). Kimacc ArapukOMHUIIETBI, HITH
bazunnomunersl (Agaricomycetes, Basidiomycetes). O61mas
XapakTepucTHka. Jlenenue Ha MOphOIOTHYECKUE TPYIIIHI.
Adunnodopounsnsie, arapukouHbIE U raCTePOUIHbIE
6asuauomurieTsl. O0mIas xapaktepuctuka. CTpOCHHE IIOAOBBIX TEI
u paccenBanue crop. OCHOBHBIE NPEICTABUTENH.
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Paznen 7 Tema 7.1. Mopdonornyeckoe 1 aHAaTOMHYECKOE CTPOCHHUE TAJTIOMA.
JInmaiHuku CucremMaT4ecKoe MoJ0KEHHE BOJIOPOCIEH U TPUOOB B JIMIIAWHUKAX.
(JIMXeHU3UPOBAHHBIE B3aumooTHOIIEHHUS] KOMIIOHEHTOB JHIIAaiHUKOB. CrIocOObI
rpuOsbI). pasMHOKeHus. Poib B ipupoie U MpakTUUECKOM J1eITeTbHOCTH
XapakTepuCTUKH U yenoBeka. OOmias xapakTepucTuka rpynmnsl. buoxumudeckue u
CHUCTEMAaTHKa. Mop(doornuecKrue Npu3HaKku, CBUACTEIHCTBYIONIUE 00

000C00JICHHOCTH ATOM I'PYIIIBI OT IPYTUX TPHOOB.

HaumeHoBaHue IUCHMIUIMHBI | Bricime pacTeHus
O0ném qucuumannbl, 3E/ak.u.  |4/144
COJAEP)KAHUE JIUCIHHUIIJIUHBI

Pa3zaennl Tembl
Pasnen 1 Tema 1.1. OcHOBHBIE OHSTHS M ONIPEACICHUS OOTAaHUKH.
BBenenue Pazpnenb! u 3anaun 00TaHUKK, HAPABIICHUSI, METObI U

OCHOBHBIE TTOHATHUS OOTaHUKH.

Tema 1.2. O0mias xapakTepuCcTUKa BBICIIMX PACTEHUH.
OcHOBHBIE 0COOEHHOCTH BBICIIUX PACTEHUM, YEPThI CXOZCTBA
¥ OTJIMYMIA OT HU3MIKX; OMOJOTMYECKOE 3HAUEHUE BBICIIINX
pacTeHUH B IPUPO/IE U KU3HU YEIIOBEKA; OXpaHa
pPacTUTENLHOTO MHpA.

Paznen 2 Tema 2.1. Knetka - oCHOBHasl CTpYKTypHas U

AHaTtomus pacTeHuit (byHKIMOHATIbHAS €AMHUIIA PACTUTEIILHOTO OPraHU3Ma.
CrpoeHne pacTUTENFHON KIETKH; OTIMYUTEIbHBIC IPU3HAKU
pacTUTENbHON KIETKH; MPOAYKTHl OOMEHa 1 3amacarolye
BEIIIECTBA B PACTUTEIBHOM KIIETKE.

Tema 2.2. PacTuTenbHbIe TKaHU.

[ToHsATHE O paCTUTENBHBIX TKaHIX; KIaCCU(PUKALIS TKaHEH;
XapaKTepHble 0COOEHHOCTU CTPOEHMS U (PYHKLIMOHUPOBAHUS
MEPHUCTEMAaTUYECKUX, TOKPOBHBIX, MEXaHUYECKUX,
IIPOBOJSIIIIMX, BBLIECIUTEIbHBIX, OCHOBHBIX TKaHEH.

Tema 2.3. AHaTOMUS BET€TaTUBHBIX OPraHOB PACTEHUI:
KOpHsI, cTeb1s, tucTa. [lepBuyHOE U BTOPUYHOE CTPOCHUE
KopHs. Tunsl cTpoenus credieil 1 TMCTheB OAHOAOJIBHBIX U
JIBYIOJIbHBIX PACTEHHH.

Pa3nen 3 Tema 3.1. Kopens: nonstue, crpoenue u GyHKUUU. TUIIBI
Mopdonorust pactenuii KOPHEBBIX CUCTEM MO (hOpME U MPOUCXOXKIEHUIO.
MetamoppuznpoBaHHbIE KOPHH.

Tema 3.2. [ToGer. Tumsl moGeros; Mmopdonorus nodera
(Y3761, MEXKIOY3JTHS); CTPOCHHE, TUTIBI U 3HAUCHHE TTOYCK;
THUIIBI BETBIICHUS; MeTaMOP(O3bI odera.

Tema 3.3. Jlucr.

Crtpoenue 1 QyHKIIUY JIUCTA; KIACCU(PUKAIUS JTUCTHEB; TUIIBI
KUJIKOBAHHS JIUCTA; POJb (POTOCHHTE3a M TPAHCIUPALUU B
KU3HH PAaCTCHUI; 3HAUCHHE JTUCTONAAa; MeTaMOpP(03bl JTUCTA.
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Paznen 4 Tewma 4.1. IlonsiTie 0 BUIE y paCTeHUI; (PUIOTEHETHICCKHE
Cucremaruka pacTeHUI CUCTEMBI PACTUTEIIBHOTO MUPA; CUCTEMA OOTAHUYECKUX

TaKCOHOMHYECCKUX KaTeFopI/Iﬁ.

Tema 4.2. Bricuiue ciopoBbie pacTeHusi. OTaesl
MOXOBUIHBIE, IJIAYHOBUIHBIC, XBOIIICBHIHEIC,
MaNOPOTHUKOBUJIHBIE: 00IIasi XapaKTEPUCTHKA, CTPOCHUE U
JKU3HEHHBIN [IUKJI, OMOJIOTHYECKOE U MTPAKTUIECKOE
3HAaYEHHE MPEACTABUTEIICH OTAEIOB.

Tema 4.3. Cemennsie pacteHusi. OTIeN roIoCEMEHHBIE.
Oco0eHHOCTH CTPOEHUS BEreTaTUBHBIX U T€HEPATHBHBIX
OpraHoOB; LUK Pa3BUTHS; pa3HOOOpa3ue U KiIacCuPUKaIMs
rOJIOCEMEHHBIX; 3HaYeHHE F0JIOCEMEHHBIX.

Tewma 4.4. OTen NOKPHITOCEMEHHBIE.

XapakTepHble IPU3HAKH MOKPHITOCEMEHHBIX PACTCHUN;
pa3zHO00pa3ue MOKPHITOCEMEHHBIX; OTIIMUUTEIbHBIE
MPU3HAKU OJTHOJIOJIBHBIX U JABYJOJBHBIX PACTEHUM;
XapaKTePUCTHKA OCHOBHBIX CEMEUCTB U UX 3HAUCHUE
(JIFOTUKOBBIE, PO30BBIE, 000OBBIE, CEIbACPCHHBIC
(30HTHYHBIE), KAITyCTHBIE (KPECTOIBETHHIE), TACIICHOBEIE,
aCTPOBBIE (CII0)KHOLBETHBIC), IUJICHHbBIC, MSITIUKOBBIC
(371aKOBBIE) U JIp.); OCHOBHBIC MPEICTABUTEIN CEMENCTB.
Omnpenenenue pacTeHUs MO OMPEIETUTEISM.

Pazpgen 5 Tema 5.1. Apean, NpoUCX0KIEHUE U JUHAMUKA apeaJloB;
['eorpadus pactenuit pacceyieHue pacTeHUM.

Tema 5.2. PacTuTtenbpHbIe COOOIECTBA, X OCHOBHBIE
npu3Haku. BungoBoe pasHoobOpasue. buomacca. O6unue.
Crernienb JOMUHUPOBaHUS. JKM3HEHHOCTH BUIOB.
[TpocTpancTBeHHas CTPpYKTypa (puToreHo30B. CyKieccuu.
3HaveHne PUTOIICHO30B B HAKOIIJICHUU OPTaHUYECKUX
BEIIIECTB U YHEPTUU U MPEBPALIECHUSIX BEIIECTBA M SHEPTUU B
o01el cucreMe OMOTeoIeH03a.

Tema 5.3. OCHOBHBIE THUIIBI PACTUTEIBHOCTH.
Knaccudukanus THIOB U KjaccoB opManuii
pPacTUTENTLHOCTH; OCHOBHBIE THITbI, OMOJIOTUYECKHE
O0COOEHHOCTH M XO3SIICTBEHHOE 3HAYCHUE PACTCHHIA
OCHOBHBIX THUTIOB PACTHTEIBHOCTH (TYHIpa, XBOWHBIE Jieca,
0os0Ta, Jyra, CTENU U Jp.).

Paznen 6 Tema 6.1. PacTenue u cpena.

DKOJIOTHS paCTeHHUN [Tonsitue 00 skoTome M OHOTOMNE; KiIacCUpUKAUsi PaKTOPHI
Cpelpl;  3aKOHOMEPHOCTH  JAECWCTBHUSI  DKOJIOTMUECKUX
(hakTOpoB.

Tema 6.2. Abuotnueckue GpakTopbl, UX KOMIUIEKCHOE
BIIMSTHUE HA pacTeHusd. (KIMMaTuyeckue, sgadudeckue,
oporpadudeckue pakTopbl, CBET, TEMIIEPATypa, BIAKHOCTB).
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Tema 6.3. buonornyeckue GpakToOpbl U UX 3HAYCHHUE B )KU3HU
Y PacIpOCTPaHEHUH PACTEHUI. THIIBI B3AUMOOTHOLIEHUN 1
B3aMMOBIIUSHUS PACTEHUN (KOHKYpEHIIHS, CHMOHO03,
AJUIENIONATHS | JIP.); POJb rPHOOB, MUKPOOPTAaHH3MOB U
JKUBOTHBIX B JKU3HU PACTCHU.

Tema 6.4. XXuznenusie popMbl pacTEHHIA.
CucreMbl )KU3HEHHBIX (HOPM, IKOJIOTUYECKAs U
(UTOIIEHOTHYECKAS CYIIIHOCTh JKU3HEHHBIX (DOpPM PacTCHUH.

HanmenoBanue

T'ucronorus
JTUCIHHUIIINHEI
O0bEM JUCHUILIHHBI, 3/108
3E/ak.4.

COJEPXKXAHUE INCIHUILJINHBI
Pa3nennl Tembl
Pazgen 1 Tema 1.1. Ilpeamer u 3aga4u TUCTOJIOTUH.

BBenenue B rucTosIOTHIO.

Tema 1.2. KpaTkas xapakTepucTuKa METOJJOB THCTOJIOTUYECKUX
uccnenoBanuil. ['mcronornyeckas TeXHUKA.

Pazgen 2
OO01mue MPUHIIKIIBI
OpraHu3alu TKaHEH

Tema 2.1. Onpenenenre NoHATUS «TKaHbY». CTPYKTYpHO-
(bYHKIIMOHATIbHBIE AJIEMEHTHI TKaHeH. KileTku 1 HekJIeTouHbIe

CTPYKTYpBL.

Paznen 3
OnuTenraibHbIE TKAH!

Tema 3.1. Buzsl anurenueB: MOKPOBHBIE, )KEIE3UCTHIE, CEHCOPHBIE.
Mopdonoruueckas kiaccuukanus SIUTEIMEB U CTPOCHHE
pa3IMYHBIX BUJIOB.

Tema 3.2. JKenesbl: cTpoeHHE U TUCTO(UZUOIOTHSL.

Pazpgen 4
KpoBs, mumpa

Tema 4.1. KpoBb: popmeHHBIE 21eMeHThI KpoBH. ['eMorpamMma
kpoBu. JleiikonurapHas hopmyna kposu. Jlumdba u ee
oOpa3oBaHHe.

Pazgen 5 Tema 5.1. KpoBeTBOpeHHEe B SMOPHOHATIBHOM U

I'emoruTomnos3 MOCTAMOpUOHATIFHOM Tepuoaax. OO0Ire 3aKOHOMEPHOCTH

(KpoBETBOpEHNE) pa3BUTHs (POPMEHHBIX 1€eMEHTOB KpOBU. CTBOJIOBBIE KIETKH
KpOBH.

Pa3nen 6 Tema 6.1. BOJOKHHCTBIE COEIMHUTENbHBIE TKAHW: pbIXJIAS MU

CoenuHUTENbHBIE TKAHU

IJIOTHAS BOJIOKHHUCTAS COSTMHUTEIbHAS TKaHb. CyXO0XKHIINS, CBS3KH,
dacrum.

Tema 6.2. CoeqMHUTENRHBIE TKAHU CO CIEIMAILHBIMU CBOMCTBAMU:
YKUPOBasi, PETUKYJIIpHAsl, CIIM3UCTAasl U TUTMEHTHasl.

Tewma 6.3. CkeneTHble COEIUHUTENbHBIE TKAHU. XPSIIEBbIE TKaHU:
o01re CTpyKTYypHO-(YHKIIMOHATHHBIE CBOWCTBA, KJIIACCHU(PUKAIIHS.

Tema 6.4. CkeneTHble COeOUHHUTENLHEIE TKAaHU. KOCTHBRIE TKaHWU:
o0IIre MPHUHIMIBI CTPYKTYPHO-(DYHKIIMOHAILHOW OpraHU3aIuy.
['pyOOBOJIOKHHCTAS M TJTACTUHYATAs] KOCTHAsI TKaHb.

Paznen 7
MpeinieyHrle TKAaHU

Tema 7.1. O6mas mopdodyHKIMOHANbHAS XapaKTEpUCTUKA U
KJIacCHU(UKaLUs MBIIIEYHBIX TKaHeH. [ aakas MplieyHas TKaHb.
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Tema 7.2. CkenetrHasg MpIlIeUHas TKAaHb: TUCTOEHES U
¢byHKIMOHATBHASE MOP(OJIOTHSL.

Tema 7.3. CepaeuHas MblllI€UHAs! TKAHb: TUCTOTEHE3 U
(byHKIMOHATBHASE MOP(OJIOTHSL.

Pa3znen 8
HepBhas TkaHb

Tewma 8.1. O6mias MmophodyHKITMOHATBHAS XapAKTEPUCTUKA U
TUCTOre€HEe3 HEPBHOU TKaHU. HelpoHbl, HEUpOTIus, HEPBHBIE
BOJIOKHA, HEPBHbBIE OKOHYAHMS.

HanmeHoBaHMe IHMCHUILIMHBI

300J10THs TO3BOHOYHBIX

O0béM aqucuIIMHLL, 3E/ak.4.

3/108

COJAEPKAHUE JTUCHUIIJIMHBI

Paszneasnl

Tembl

Pa3nen 1. BBenenue.
[Ilynansuessie. BTopudHOpOTHIE.
ITonyxopaossle. Hrnokoxue.
XapakTepUCTUKA XOPIOBbIX.

Tema  1.1. IlymanpueBble M IIETUHKOYEIIOCTHBIE.
BropuuyHoporsle M HMX Xapakrepuctuka. Mrioxkoxue wu
II0JIyXOpPIOBBIE. OcobenHoctu CTPOCHMSI  XOPJOBBIX.
MHuoroo6pa3ue tuna Xopaosble. [IpoucxoxkaeHne XOpA0BbIX.

Paznen 2. Ilo3BoHOYHBIE.
becuentoctabie u
YEITIOCTHOPOTHIE. PHIOBI

Tema 2.1. [To3BoHOYHBIE. XapaKkTepHbIe PU3HAKH, (PUIOTECHHUS,
MHOroo0pa3ue U CUCTEMATHKA.

Tema 2.2. OOmas XapakTepucTUKa OCECUETIOCTHBIX H
YeTIOCTHOPOTHIX. (OCOOEHHOCTH CTPOEHHSI XPAILIEBBIX U
KOCTHBIX pbI0. CHCTEMaTHKAa U MHOT'000Opa3ue phIo.

Paznen 3. OcobenHocTu
CTPOCHHUSI U Pa3BUTHS
COMAaTHYECKHUX CHCTEM
Pa3IUYHBIX TO3BOHOYHBIX.
Oco0eHHOCTH CTPOEHHUS
amGuOuil 1 penTUINi.

Tewma 3.1. CpaBHUTENBHBIN aHAIN3 AHATOMO-
(U3NOIOTHYECKUX U 3KOJIOTHYECKHX 0COOEHHOCTEH PenTHIINi
1 aMmpuOUi.

Tema 3.2. OcoGeHHOCTH CTPOEHUS ¥ OHMOJIOTUU
MpeACTaBUTENEH KJIaCCOB 3€MHOBOIHBIC U
[IpecMblikaromuecs.

Paznen 4. OcoGennoctu
CTPOEHHUS U Pa3BUTHUSA
BUCHCPATIbHBIX CUCTEM
Pa3INYHBIX TO3BOHOYHBIX.
Oco0eHHOCTH CTPOEHMSI ITUIL U
MJIEKOIUTAIOIIHUX.

Tewma 4.1. CpaBHUTETBHBIN aHAIN3 aHATOMO-
(hM3HOTOTHYECKHUX U 9KOJOTHYECKHX OCOOCHHOCTEH MTHUIl U
MJIEKOTTUTAIOIIIHX.

Tema 4.2. OcO6EHHOCTH CTPOCHUS U OHOJIOTUN
npeacTaBuaTeniel kiaccos IItuel 1 Mitekonuraromue.

Pazpnen 5. OcobeHnoct
CTPOEHUS U Pa3BUTHUS
HHTErPUPYIOIUX CUCTEM
pa3JIMYHBIX TO3BOHOYHBIX.

Tewma 5.1. CpaBHATENBHO-aHATOMUYECKUI aHAIN3 CTPOCHUS
HEPBHOW CUCTEMBI, OPTaHOB YyBCTB U CEPACUHO-COCYIUCTON
CUCTEMBI I03BOHOYHBIX.

HaunmeHnoBanue JUCHUIIIIMHbBI

[IpaBoBeeHME

O0bém qucuumnuel, 3E/ak.u

2[72

COIEPKAHME JUCIUITJINHBI

Pasznennl

Tembl

Paszpgen 1. BBenenne B Teopuro
Ipasa.

1.1. Ilomstme wm mnpuszHaku 1mpaBa. IIpaBo B cucreme
COLIMATILHBIX HOPM.
1.2. Ucrounukn w mpuHuunbl npaBa. Hopma mpaBa u ee

CTPYKTYpa.
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1.3. IlpaBoBble OTHOILIECHUS: TIOHATHUE W MPU3HAKU.
KOpuandaeckue daktel. [IpaBoHapylieHne W OpUAMYECKAs
OTBETCTBEHHOCTb.

1.4. TlpaBoTBOpUECTBO: MOHATHE U BHUAbL. CUCTEMaTU3ALMS
rpasa.

1.5. Cucrema mnpaBa. HanuonanbHOe W MEXIyHApPOJIHOE
paBo.

1.6. IlpaBa u cBoGoasl uenoBeka. Knaccupukanus mpas
yesioBeKa. MeXxaHu3MBblI 3aIIUThI IPaB YeJIOBEKa.

Pa3nen 2. Beenenue B reopuio
rocy/apcTBa.

2.1. Tlpoucxoxaenue rocynapcrsa. llondarue um npusHaku
rocyJapcraa.

2.2. OyHKIMU U MEXaHU3M IrOCyJIapCTBa.

2.3. dopma rocynmapctBa: ¢opMa TmpaBieHus, Qopma
rOCYJJApCTBEHHOI'0 YCTPOMCTBA, NOJUTHYECKHI PEKHUM.

Pasnen 3. OcHOBEI
KOHCTUTYILIMOHHOTO TIpaBa.

3.1. IToHATHE KOHCTUTYLIMOHHOI'O IIpaBa Kak OTpaciu Mpasa.
[IpenMer 1 MeTOA KOHCTUTYLIMOHHOTO IIpaBa.

3.2. ICTOYHUKH KOHCTUTYLIHOHHOTO IIPaBa.

3.3. OcHOBHBIE HHCTUTYThl KOHCTUTYLIHOHHOI'O ITPaBa.

Pazgen 4. OcHOBEI
aJIMUHHCTPATHBHOIO IIpaBa.

4.1. TloHsTue aIMHUHHCTPATUBHOTO IIpaBa Kak OTpaciu
npasa. [IpeaMer 1 MeTO aIMUHUCTPATUBHOIO MIpaBa.

4.2. ICTOYHMKY aJIMUHUCTPATUBHOIO IIPaBa.

4.3. OCHOBHBIE MHCTUTYTHI aIMUHUCTPATUBHOIO IIPaBa.

4.4. TloHsaTne aIMUHHCTPATUBHOIO IPAaBOHAPYLIEHUS U
aJIMMHHUCTPATUBHONW OTBETCTBEHHOCTH.

Pa3znen 5. OcHOBBI rpaskJaHCKOTO
npasa.

5.1. TlonsTHe Trpa’kJaHCKOro IpaBa Kak OTpacid Ipasa.
IIpenMer u MeToA rpa’kAaHCKOro Ipasa.

5.2. HWcrounuku rpaxgaHckoro npasa. IlpuHUuIBI
IpaXIaHCKOTO ITpaBa.

5.3. TI'paxnanckoe mpaBooTHomieHue. Duznveckue u
IOPUIMYECKHE JIMIa KaK CYOBEKTbl TPakJaHCKOTO IpaBa.
OOBEKTHI TPaKIaHCKUX MPaB.

5.4. IlonsTHE U coJiepKaHUeE MpaBa COOCTBEHHOCTH.

5.5. IlonsATHe rpaxkxIaHCKO-IpaBOBOM caenku. [loHsaTtne u
COJIEp’KaHuE TPakJaHCKO-IIPaBOBOrO IOTOBOPA.

5.6. Cpoku B rpakaHCcKoOM TpaBe. IckoBasi 1aBHOCTb.

5.7. Ilonsitue u Buabl 00s13aTenbeTB. I'pakjaHcKO-TIpaBoBast
OTBETCTBEHHOCTb.

5.8. OcHOBBI HaCJIEICTBEHHOTO MPaBa.

Paznen 6. OCHOBBI yroJ0BHOTO
Ipasa.

6.1. IloHsTue yroJoBHOro mpaBa Kak OTpaciyd IpaBa.
[IpenMer 1 METOA YyrOJIOBHOTO IPaBa.

6.2. cTouHMKH YrosoBHOro mpasa. JIeficTBHE yroJoBHOIO
3aKOHA B ITPOCTPAHCTBE, BO BPEMEHU U 10 KPYTY JIHII.

6.3. IlonsTHe, pu3HAaK U COCTAB MPECTYIIICHUS.

6.4. IlonsTHe M NpPU3HAKU YTOJOBHOW OTBETCTBEHHOCTH.
OO6cTosiTeNnbCTBA, HUCKIIOYAIOIIME IPECTYMHOCTh JESTHUS.
OcHoBaHMsI OCBOOOX/IEHUS OT YTOJIOBHON OTBETCTBEHHOCTH.
6.5. IloHsiTHE M BUBI YTOJIOBHBIX HAKA3aHUM.

Paznen 7. OCHOBBI TPY1OBOTO
npaBa.

7.1. IloHaTHe Tpy1OBOrO IIpaBa Kak oTpacyu npasa. [Ipeamer
U METOJ TPYIOBOTO IIpaBa.
7.2. IcTOUHUKH TPYJOBOIO IIPaBa.
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7.3. TpynoBoii 10roBOpP: MOHATHE, COJACPHKAHUE U BUIBI.

7.4. Pabodee Bpemsi U BpeMsi OTAbIXa. [lOHSATHE OIUIATHI
TpyZa.

7.5. lucuMIuiiHa Tpy1a U TPYAOBOM pacnopsiaoK.

7.6. TpynoBbI€ CHOPHI: MOHSITUE U BUJIBI.

Pasnen 8. OcHOBEI cEMENHOTO
mpaga.

8.1. IlonsTue cemeitHoro npasa kak otpaciu npasa. [Ipeamer
U METOJ1 CEMEHHOT0 IpaBa.

8.2. Ucrounuku cemeiHoro mnpasBa. OCHOBHbIE MHCTUTYThI
CEMEMHOro IpaBa.

8.3. IlonsATue, NpU3HaKU, yCJIOBUS U NOPSAJOK 3aKIIIOUEHUS
Opaxa. [Ipu3Hanue Opaka HenelicTBUTENbHBIM. PacTopikenue
Opaka.

84. IlpaBa u  oOsa3aHHOCcTH  cympyroB. IlpaBa
HECOBEPILICHHOJIETHUX JIETEH.

8.5. AnumeHTHbIe 0053aTeNbCTBA.

HanmeHnoBaHMe IUMCHUILIMHDbI

DKOHOMHKA

O0béM qucoumIMHL, 3E/ak.4.

2/72

COJAEPKAHUE JUCHUITJIMHBI

Paszneasnl

Tembl

Paznen 1. Beenenue

Tema 1.1. Ilpenmer u meroxa sxkoHoMuKH. [IpoOaema
sddexkruBrocTH. OOIIast XapaKTepUCTHKA
PBIHOYHOM Y5KOHOMMKHU

Paznen 2. MukposkoHOMUKa

Tema 2.1. Peiku Onar. Crpoc u npemnoxenue. IloBenenue
noTpeduTens

Tewma 2.2. TIpou3BOACTBO SKOHOMUUYECKHUX Oar

Tema 2.3. Mopnenu pBIHOYHBIX CTPYKTYp: COBEpIIEHHas H
HECOBEpIIICHHAs KOHKYpeHIMsl. PeIHKH pecypcoB

Paznen 3. MakposkoHOMHKA

Tema 3.1. OcHOBHBIE MaKpOIKOHOMHYECKHE MPOOIEMBI U

nokasarenu. MakposkoHoMu4eckoe paBHoBecue. Moaens AD-
AS

Tema 3.2. DKOHOMHMYECKHH pOCT M SKOHOMHYECKHMH ITHKI.
Wudusanus u 6e3padoTuna

Tema 3.3. Bro)keTHO-HAJIOTOBasi U ICHEKHO-KPEAUTHAS
MOJIMTHKA FOCYIapCTBa

Paznen 4. MexnyHapoiHas
SKOHOMHKA

Tema 4.1. MupoBast 3KOHOMHMKA U MEXAYHAPOIHbIE
DKOHOMHUYECKHE  OTHOLIEHHA. Teopuu  MEXKIyHapOIHON
TOPrOBJIHU

Tema 4.2. 'nobanu3aiysi U COBpEMEHHBIE KPHU3UCHI

HauMeHOBaHMe JUCHUILIHHBI OpraHuyeckasi XuMHsi
O0BbéM TUCHUILINHBI, 4 /144
3E/ak.u.
COAEP KAHUE JNCIHUIIJINHBbI
Pa3znesnl TeMmbl
Pazgen 1 ['ubpuan3anus, THIB XUMHYCCKUX CBS3CH, H30MEpHSL.
OCHOBHBIE MOHATUSI OPTAHUYECKON XUMUU Teopuss ~ XHMMHYECKOTO — CTPOCHHS — OPTaHHYECKHX
coequHennii A.M. bytieposa.
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YrieBoaopoib

ATnKaHbl, aJKEHbI, aJJKUHbl U AUCHBL.  PeakinunoHHas
CIOCOOHOCTh, HOMEHKJIATypa, n3oMepus. Peakiimonnas
criocoOHocTh.  [luknoankanel.  Kondopmaruu u
KOHQUTYpallMd  [HKIOTeKCaHa.  ApoMaTHYecKue
YIJIEBOJOPOABL. IlonsTue apOMATHUYHOCTH.
Howmenknarypa. IIpaBwio opueHtauuu. MexaHHU3M
ANEKTPOPHILHOTO 3aMEIICHUSI.

Paznen 2
["asioreHnpor3BOAHBIE YTIEBOAOPO/IOB,
CIUPTBI, TPOCTHIE YPUPHI, (HEHOBI

["ajoreHnpon3BoIHbIC YIIIEBOIOPOIOB. Peakiinu
HYKJICO(DUIBHOTO 3aMELICHNS U STMMUHUPOBAHHUS
(Sn 1 E). AprHOBBII MEXaHU3M M MEXaHU3M
SnAr. Crimptsl, mpoctbie 3¢upsl. CuHTE3,
CBOWCTBA TUAPOKCUILHOMN TPYIIIIHI.
OTUIIEHTIIUKOIb, TIUIEPUH, OKCUpaHbl. DeHOIIBI.
Kucnornsie cBoiicTBa (eHOI0B. Peakiuu
AIIEKTPO(UITBHOTO 3aMEIICHUSI B OEH30JIbHOM
sipe hEeHOJIOB.

Pasnen 3
KapOoHuabHbIE COeTUHEHUS

Anbaeruibl, KETOHBL Peakiuu HyKI€O(UIBHOTO
MPUCOCAMHCHNA W TMPUCOCAUHCHUA-OTUICIUICHUA I10
KapOOHWIIBHOW  Tpymme.  Peakmum — anmbAoibpHO-
KpOTOHOBOM KOHAeHcanuu. HenpenenbHble anpaeruabl
W KEeTOHBI. XMMHYECKHE CBOWCTBA O,-HEMpeAeTbHBIX
KapOOHMIIBHBIX COEIMHEHUH. Peakiun
ANEKTPOPUILHOTO W HYKICODHUIHHOTO  (peaxius
Muxasns) TpUCOEAMHEHHS K  o,B-HempeaenbHbIM
ajlbaACTUaaM U KETOHAM. ApOMaTI/I‘-ICCKI/Ie aJlbACTIruabl U
KETOHBI.

Pasnen 4
AMUHBI

AnudaTtndeckre aMuHbl. XUMUYECKHE CBONCTBA
amuHOB. HykneodunbsHbie cBoiicTBa:
AIKUAJIMPOBAHUE U ALIMJINPOBAHUE AMUHOB.
Peakuuu paznuyHbIX aMUHOB C a30TUCTOM
KHCIIOTOM. ApoMaTU4YeCcKrue aMuHbl. Peakunu
aneKkTpoduiIbHOro 3amenienus. [lapamneramon.
CynbshanunoBas kuciora. [[BUTTep-mnoHsbI.
[TonsiTre o cynbhaMUAHBIX MTpenapaTax.
Apomaruyeckue coiu Iua3oHusi. A3ocodeTaHue.
A30KpacHuTeNH.

Paznen 5
KapOoHoBBIE KHCTOTHI

KapOoHoBbIe KUCIOTHI. XUMUYECKHE CBOMCTBA
KapOOHOBBIX KUCJIOT, MOIYYEHHE Pa3IMUHbIX
IIPOU3BOJHBIX KUCIOT. MypaBbUHas, YKCYCHas,
MaJbMUTUHOBAS U CTE€APUHOBASI KUCIIOTHI.
ben3zoiinas kucnora. SlHrapHas Kuciora, ee
aaruapua u amua. Pearent NBS (N-
OpoMcykiMHUMUA). JlukapOoHOBBIE
apoMaTH4ecKHe KHCIOTHI ((pranenasd,
u3zodraneBas u TepedTaneBast KUCIOTHI).
Henpenenbubie kucnotel. [{uc-Tpanc-n3zomepus.
®dymapoBas 1 MaJIEMHOBAs! KUCIOThl. AKpUIIOBas
Y METaKpUJIOBAsi KUCJIOThI, UX XUMHUECKHE
cBoiictBa. [IupoBuHOrpagHas Kucnora, ee
CBOICTBa. ALIETOYKCYCHBIN dQup.
Cnoxno3dupnas konaencamnus Knsiizena. Keto-
€HOJIbHAsL TayToMepHsl. Peakiuy KeTOHHOU U
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€HOJIBHOM (hopM aneToykcycHoro s¢upa.
KucnoTHoe 1 KETOHHOE pacIlIEIUICHHE.
Oxcukucnorsl. M3omepusi, HOMEHKIIATypa,
CHOCOOBI OTYYECHHUS O- U 3-OKCUKHCIIOT.
Herunparanus o-, - 1 Y-OKCUKUCIOT. JIaKTUIBI 1
JAKTOHBI. [ IMKOJIeBas, MOJIOYHAs U BUHHAS
kucaoTel. Haxoxknenue B mpupoze, CBOMCTBA.
OnTuueckast usomepusi. ACHMMETPUUECKUN aTOM
yriaepoaa. DHaHTUOMEDPBI, JUAaCTEPEOMEPBL, ME30-
¢dopmsbl, pariematsl. OTHOCHTENBHAS U
abcomoTHas KoHpurypauuu. [IpoekunonHsle
dopmyiiel umepa. CTepeoXuMust MOJIOYHON U
BUHHOH KucioT. CriocoObl pa3aeneHus
paniemMaTtoB. ACUMMETPUYECKHI CUHTE3.

Paznen 6 Knaccugukanms caxapos. [{uksmo-tenHas
Hpnpoz[HHe COCIMHECHUS. YraeBonanl, | TAyTOMEpHUSL. MyTtapoTtanus. Peaknyun o
AMUHOKHICIIOTEI (yHKIHOHAIBHBIM IpymnmaMm. PacmpoctpaneHue B
npupoze. ['umponus, peakuuu 1Mo (yHKIHOHATBHBIM
rpyIam. BoccranaBnuBaromiue u
HEBOCCTAHABJIUBAIOIIIEC JNCAXaAPUJIBL. Oomiee

IPEJCTaBICHUE O COCTABE U CTPOCHUHU HYKJIEHMHOBBIX
KUCIOT. AMdoTepHble CBOWCTBA aMHMHOKHUCIIOT.
[IBuTTep-noHbl. CpaBHEHNE XUMUYECKUX CBOWUCTB O
, B- u Y-aMHUHOKHCIIOT, JIAKTaMBl,
JUKETOIUIIEPA3UHBI. JlezaMuHUpOBaHUE u
JeKapOOKCUIMPOBAaHNE AMUHOKMUCIOT. benku, ux
CTpOEHHE, aMUJIHbIE CBSI3H. ITpuponnsie
AMHHOKHUCJIOTBI KaK COCTaBHbIE 4acTU OENKOB, MX
CTEPEOXUMHUSL. Baxweiimne NpeACTaBUTEIH
NPUPOAHBIX aMUHOKUCIIOT (TJIMLUH, aJJaHUH, BaJIMH,
nponuH, Tpuntodan). OOmee npencTaBieHHE O
CTpOeHMH, (U3MUECKHX U XMMHYECKHX CBOMCTBAX
6enkoB. [lenTuaHble crimpanyu U BOJOPOAHAS CBS3b.
IlenTuaHbINA CUHTES.

®ypan, nuppoi, ThoheH, MUPUINH, XUHOJIHH.

Pazgen 7 Cunres u peakuonHas cnocoonocts. PHK n JTHK.
Ierepormknueckue coequnenus. PHK u | OOliee npencTaBieHue 0 COCTaBe U CTPOCHUH
JTHK HYKJICMHOBBIX KHCJIOT. [ €TepOIMKITbI KakK

CTPYKTYPHBIN JIEMEHT IPUPOIHBIX COCIUHEHUN
(MypuHOBBIE U MUPUMUAMHOBBIE OCHOBAHUS).
PubonykneoTupl, 1€30KCUPUOOHYKIEOTHIBL.
Hyxneo3uasl. Kommiementapaocts JIHK.

HaumeHnoBaHMe TMCHUILIMHBI | brocTatucTuka

O0bém qucuuniannel, 3E/ax.a. (4 /144

COAEPXKAHHUE JMCIUITJIMHBI

Paznennl Tembl
Pa3nen 1. OcHOBHEIE ITIOHATHUS Tema 1.1 CoBpeMeHHast OMocTaTUCTUKA: 0030p 3a1ad,
OMOCTaTUCTHYECKOTO METOJOB U IPUJIOKECHUN
WCCIICIOBAHMS Tewma 1.2 Iomynsus, BEIOOpKa, pa3Mep BHIOOPKH,

pENpEe3EHTaTUBHOCTD
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Tema 1.3 IInanupoBanue ucciaeqoBaHus. 3a1a4u
CTAaTHUCTHYECKOIr'0 aHajn3a

Paznen 2. ®opmbl Tema 2.1 Tunel JaHHBIX A1 CTATUCTHYECKOI'O UCCIEIOBAHUI
MpEJCTaBICHUS Tewma 2.2 I'paduueckoe npeacTaBieHUE (IUarpaMMBbl,
CTaTUCTUYECKUX rpaduKy 3aBUCUMOCTH, (PYHKLIUHU pacrpeeICHuUs,
JAaHHBIX I'ucrorpammsl, SAmuku-ycel, JlnarpaMmmsl paccestHus)

Tewma 2.3 TabnuuHoe npeacTaBiieHue (CBOIHBIC TAOIUIIBI)

Paznen 3. OnucarenbHas Tewma 3.1 ToueuyHas oreHKa mapameTpoB (CpeaHue

CTaTHCTHKA (apudmernyeckas, reoMeTpuyecKas, rapMOHUYECKast), MO/,
MeMaHa, KBapTUIIH, CTAHAAPTHOE OTKIIOHEHHUE,
KOA(PHUIHMEHTH aCUMMETPHUH U JKCIecca. TOUHOCTh OLEHOK,
3aBUCUMOCTbh TOYHOCTHU OT pa3Mepa BEIOOPKH.
Tema 3.2 JloBepuTenbHbIN UHTEpBaAN (MHTEPBAJIbHbIC
OIICHKH).

Paznen 4. 3akonsl Tema 4.1 JluckpeTHble 3aKOHBI PACIIPEAETICHUS
pacupeneneHuss U ux (bunomuanwhsiii, [Tyaccona)

IIPUMEHEHUE B Tema 4.2 HenpeprIBHbIE 3aKOHBI pacpeesieHus
UCCJIEJOBAaHUH (HopmanbHblii 3aK0H pacnpeaeneHus, Xu-KBaapar,
Crprozenra, @uiepa)
Paznen 5. Cratuctuueckue Tema 5.1 IloHsiTHE OCHOBHOM U aJIbTEPHATUBHOM TMIIOTES.
TUIIOTE3bI. [Ipocteie u cnoxHble TUOTE3bl. OMMOKY PU MPOBEPKE
1. TUIOTE3.
Tema 5.2 Cratuctuueckue Kputepuu (OCHOBaHHBIE Ha
MIPEIIONIOKEHUHA HOPMaIbHOCTH, HEITApaMETPUUECKHE
KpUTEPUH)

Pa3znen 6. CpaBHeHue rpymnn Tema 6.1 CpaBHeHHE CpeHUX B JIByX BBIOOpKaX JJIs
HOpMaJIbHO pacnpeneneHHbix BenuuuH. (Ilapubrit u
HeneapHbli kputepun CThIOICHTA).
Tema 6.2 Henapamerpuueckue KpUTEpUN: KPUTEPUU IS
He3aBucuMbIxX rpyni (U-kputepuit ManHna-Yuthu, Banbaa-
Bonbsdosumna), Kpurepuit Bukokcona ijist 3aBUCUMBIX
HAOJIIOICHUHA

Paznen 7. lucniepCuOHHBIN Tema 7.1 Knaccuueckuil TucnepCuoHHbBIN aHAIU3.

aHaJIN3 OnnodaxTopHbIil. JIByX(pakTOpHBIH (IepekpecTHas U
uepapxuyeckas MOJIEIH. )
Tema 7.2 HenapaMeTpuueckuil JUCTIEPCUOHHBIN aHATIN3
Kpackena-Yomnuca

Pa3znen 8. BoisiBnenue cBsizu Tema 8.1 Kpurepuii xu-kBagpar
MEXKIY Tewma 8.2 Tounsiit kputepuit Gumepa
KaTeropUaJIbHbIMU Tema 8.3 Kpurepuiit Mak-Hemapa
NIePEeMEHHBIMU

Paznen 9. AHanu3 3aBUCHMOCTH Tema 9.1 KoppensiuoHHBINM aHaIN3.

KOJINYECTBEHHBIX Tema 9.2 PerpeccnoHHbBIaHAIN3
NIEPEMEHHBIX

Paznen 10. Pabora B Tema 10.1 IloaroToBKa JAaHHBIX JJIS CTATUCTUYECKOTO
IIPUKJIATHON aHaJIn3a.
nporpamme Tema 10.2 OnucarenbHasi CTaTUCTUKA.

Tema 10.3 AnaauTuueckas CTaTUCTHKA.
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HanmeHoBaHMe IHMCHUILIMHBI

BBeneunie B OMOTEXHOIOTHAIO

O0béM qucuIIMHLL, 3E/ak.4.

3/108

COJAEPKAHUME JUCHUIIJIMHBI

Pa3pennl

TeMmbl

Pazpgen 1

OcnoBel BT nipousBoAcTBa U
MIPUHIIMITBI KyJIbTUBUPOBAHUS
0HM000BHEKTOB

Tema 1.1. BekTopsl pa3BUTHSI OMOTEXHOJIIOTUN U METUIIUHCKHC
MPUIOKEHUs. BHOOOBEKT - OCHOBA OMOMEIUIIMHCKUX
TEXHOJIOT U, IPUHIIMITBI KJIacCU(PUKAITUN 1
COBEPIIICHCTBOBAHUSI.

Tema 1.2. OcoOGeHHOCTH TTPOU3BOICTBA JICKAPCTBEHHBIX
CpEICTB METOJIaMU OMoTexXHOJI0TuU. BenoMorarenbHbie
oIepaluy npu Npou3BOACTBE OHONpenapaToB

Tema 1.3. CoBepiieHcTBOBaHUE 6M000BEKTOB. [ToaroToBka
MUTATENIBHBIX CPEJI, MATEPHAJIOB

Tema 1.4. [IpuHIHAIIBI CTAHAAPTU3ANNUN U KOHTPOJIS Ka4yecTBa
OuornpernapaToB

Pasnen 2
buoTexHosorus pacTuTeIbHbIX
npoxayueHToB bAB

Tema 2.1. OcHoBHuble rpynnsl BAB npoayuupyembie
pacTeHUsIMU IPUMEHsIeMble B MEAMLIMHCKOM TPAKTUKE.

Tema 2.2. Buasl 6M000BEKTOB PaCTUTEIEHOTO MPOUCXOKACHUS
LIEJIM M METOJIbl MX KYJbTUBHUPOBAHUS

Tema 2.3. [lomy4yeHne nepBUYHOTO KaJUTyca, KyJIbTUBPOBAHHE
B KQJUTYCHOW U CYCIICH3HOHHOM KYJIbTYPE

Tema 2.4. Coxpanenue bO Ha npumepe KIE€TOYHBIX KYJIbTYP.
KoHnTponb npoaykTuBHOCTH M HakomieHus: bAC.

Pazgen 3 Tema 3.1. ®epMeHTHBIC Kak OMOKATANIU3aTOPHI U AKTHBHBIC
BAB, ponyupyemsie (dapmareBTUIeCKHe CyOCTaHIIUU
MUKpPOOHOOOBEKTaMU Tema 3.2. buoTexHon0rus NpoOMOTHKOB
Tema 3.3. AHTUOMOTUKU. AMUHOKUCTOTHI. BUTaMHUHBI.
Crepoupsl.
Tema 3.4. Ipoxoxu nponynenst BAB
Paznen 4 Tema 4.1. [lonydeHne TeHHOMHKEHEPHOTO WHCYJIUHA U
I'enHas nHxXeHepus U MENTUIHBIX (DAKTOPOB pocTa.
HaHOOMOTEXHOJIOTUHU Tema 4.2.. PekoMOUHaHTHBIE OEJIKH U IENTHIbI

Tema 4.3 KynbtuBupoBanue opranoB. Kinonuposanue
JKUBOTHBIX. MeTO/1bl TpaHCIIAHTALMH SJIEP.

Tema 4.4. KnonupoBanue MIEKOUTAIOIIX. MeToabl
COXpaHEHHUs KJIETOYHBIX KYJIbTYP.

HaumMmenoBanue AUCHUITIIMHBI

du3nyeckas u KoJutouaHasd XuMHUA

O0bém qucuuInHbl, 3E/ak.u.

3/108

COIAEPKAHME JUCIUITJINHBI

Pasznennl

Tembl

Pasznen 1. BBenenune. OCHOBEI
XUMHUYECKON TEPMOIMHAMUKHI

Tema 1.1. Ilpenmer ¢u3n4Yeckol W KOJUIOMTHOW XUMMH.
OcHOBHBIE pa3ienbl W MeTOoAbl (U3MYECKON Xumuu. Poib
$u3MUecKoil ¥ KOJUIOUAHOM XUMUU B OMOJIOTHH.

Tema 1.2. TepmoauHaMUYECKHUE CHUCTEMBI U MAPAMETPBHI.
Oueprusi, Temnora, padora. IlepBblii 3aKOH TEPMOJUHAMUKU U
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ero 3HaueHue B Ouonoruu. TepMoxumus. ODHeEpreTHKa
IIPOLIECCOB B OMOJIOTHYECKUX CUCTEMAX.

Tema 1.3. Bropoii 3aKk0OH TepMOJIUHAMUKHU. DHTPOIHUS U KUBbBIC
opranu3mbl. Kputepuu HarpaBIeHHOCTH CaMOMNPOU3BOJIBHBIX
IIPOLIECCOB U XMMUYECKOI'O PABHOBECHS.

Tema 1.4. YueHue 0 XHUMHUYECKOM pAaBHOBECHUH. 3aKOH
JNICUCTBYIOIMX Macc. M3oTepmMa XUMHYECKOW  pEaKIUH.
Koncrantel paBHOBecusi. M300apa XUMHUYECKOW pPEAKITUH.
[Tpunimn Jle-1llarenbe.

Paznen 2. ®azoBwie paBHoBecus. |Tema 2.1. IlpaBuno a3 ['m66ca. da3zoBas nuarpamma BOIBI,
TepMoanHamMuyeckue cBoicTBa  |Moga. PactBopel.  OOmas  xapakTepUCTHKa  PAacTBOPOB.
pacTBOPOB TepmoarHaMKMKa NPOLECCOB pacTBOpeHUs. PacTBopuMOCTb
ra3oB B KUJIKOCTSIX.

Tema 2.2. KonmnuratuBHbie cBoicTBa pacTBopoB. Huddys3us B
pactBopax. OcMOC, OCMOTHMYECKOE JaBJIEHHE, 3aKOH BaHT-
I'odda, srI00CMOC, OCMONIATBEHOCTD, OHKOTHYECKOE JIaBJICHHE.
MN30TOHMYECKHH, TMIOOTOHUYECKMH M  THIEPTOHUYECKHU
pacTtBophl, UX mpuMmeHenue. Ponp auddysun u ocmoca s
OMONOrMYecKUX  cuUcTeM. MeMOpaHHbIE  HpolecChl U
ouonornueckue wmemOpanbl. Kiierounas o6ojouka Kak
MeMOpaHa. SIBieHue ocMoca B KJIETKE.

Paznen 3. PactBopbl Tema 3.1. M3oronmyeckuii koddpdunuent Banr-I'odda, ero
AJIEKTPOJIUTOB M X OCOOCHHOCTH |(U3HUCCKUI CMBICIL. VY nenbHas 51 MOJIApHAs
ANIEKTPONPOBOAHOCTA PACTBOPOB  AJIEKTPOJIUTOB. MeTobl
KOHJIyKTOMETPHUH  TMPU  HUCCICNOBAHUM  OMOJIOTHYECKUX

JKHUJIKOCTEMN.
Paznen 4. Tepmoaunamuka Tema 4.1. Mexanuzm BO3HUKHOBEHUS JIBOMHOTO
ANEKTPOJIHBIX MPOILIECCOB ANEKTPUYECKOTO CJIOs, SJEKTPOAHbIE MOTEHLUHAIbl U 3.1.C.,
rajbBaHUYECKUE " KOHIICHTPAIIMOHHBIC SJIEMEHTHI.
Knaccudukanus 3nekTpooB. DIEKTpo s AMs onpenenenus pH
pacTBOPOB.

Tema 4.2. Bydepnsie pactBopsl. bydepnas emxocts. Poisb
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHOIO NOTEHIIMAJIA B OMOJIOTHH.
Pa3gen 5. Xumnueckas Tema 5.1. Ckopocth xumuuecko peaknuu. Kunetnueckoe
kuHeTnka. Karanus ypaBHeHue. Peakiiuu mpocTsie U ciioxkHble. OCHOBHOM MOCTYJIaT
XUMUYECKON KMHETUKU. MOJIEKYJIIPHOCTD U NOPSIOK PEaKIUH.
Ilepuon mnonynpeBpamenusa. BimsHue Ttemneparypel Ha
CKOPOCTb ~ XMMHMYECKOM pPEaKIUH. OHEprus aKTUBALUH.
YpaBHeHue Appennyca.

Tema 5.2. Karanu3 TOMOTE€HHBII M  TI'€TEPOTEHHBIM.

depMeHTaTUBHBIN KaTajius, ero 0COOEHHOCTH.
@doToXMMHUYECKHE KAaTAIMTUYECKHE PEAaKIMU B  KUBBIX
CUCTEMaX.
Pa3nen 6. IloBepxHOCTHBIE Tema 6.1. H30bITOouHas TOBEPXHOCTHAs DJHEPrus U
SBJICHUS U a/1copOIus MIOBEPXHOCTHOE HATsDKEHHWE Ha rpaHulle pasnena ¢a3. Ponb
MOBEPXHOCTHOTO  HATSDKEHUS JUIsL  JKUBBIX ~ OPraHU3MOB.
Knaccudukamms a7ICOPOITMOHHBIX MPOIIECCOB.
KosnyecTBeHHBIE XapaKTEPUCTUKHU aIcCOPOLIUH.
Tema 6.2. Xpomarorpadus. [Ipumenenue

XpoMaTorpauiaeckoro aHaiau3a B OMOJIOTHH.
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Paznen 7. ucniepcHbie CUCTEMBI

Tema 7.1. Tlpupoma wu knaccuduKaus JIUCTICPCHBIX
(KOJUTOMTHBIX ) CUCTEM U METOJIbI UX ToiydeHusi. OCOOCHHOCTH
MOJICKYJISIPHO-KUHETUUECKUX M ONTHYECKUX  CBOWCTB,
¢ dy3un U 0cMoca B KOJUIOMTHBIX CUCTEMAaX.

Tema 7.2. CemuMmenTtansg. MeToabl OYHUCTKU KOJUIOWIHBIX
cucteM  (oOpaTHBIE  OCMOC, JUAIN3,  OJCKTPOIUAIIN3,
ybTpaduIbTpaIus). DNEKTPOKHUHETUYECKUE CBOIiCTBa
JIUCTIEPCHBIX CUCTEM.

Tema 7.3. buonornueckue >XHUIKOCTH KaK KOJUIOUIHBIE
CHUCTEMBI.

COCOAUHECHUSA U UX CBOMCTBA

Pasznen 8. Beicokomonekynsipubie | Tema 8.1. PacTBopbl BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

(BMC) u ux Owmonornueckoe 3HadeHue. PactBoper BMC —
MoJIeKyJIsipHbIe Kojutousl. CBoiicTBa pactBopoB BMC.

Tema 8.2. AmdorepHbie cBoiicTBa 0enKoB. M3031meKTprdyeckoe
cocTtosHWe. BeicanuBaHue, JAeHATypauus, KoalepBaIlHsl.
buonorndeckoe 3HaYeHUE CBOWCTB U XapaKTEPUCTUK PACTBOPOB
BBICOKOMOJICKYJIIPHBIX COCTMHECHHUH.

HanmeHnoBaHMe JUCHUILIMHbI

AHamuTtnyeckass XuMUs

O0béM qucoumIuHbl, 3E/ak.4.

3/108

COJAEPKAHUME JUCHOUIIJIMHBI

Paznennl

Tempbl

Pazmen 1
Bsenenue

Tema 1.1. IIpenMer aHanUTUYECKON XUMUH, €€ CTPYKTYpA.
Knaccudukanus MmeronoB ananuza. MeTposiornyeckue OCHOBBI
XMUMHYECKOro aHanau3a. OCOOEHHOCTH MPUMEHEHHS METOI0B
AQHAIUTUYECKON XUMHUH B OMOMETMIIMHCKUX MCCIIET0BaHUAX

Tewma 2.1. HekoTopble MOJI0KEHUSI TEOPUU PACTBOPOB
AeKTposIuTOB. CHIIbHBIE U c1a0ble 3JeKTPOIUTHI

Tema 2.2. IIpoTonuTryeckre paBHOBECHSI B BOJHBIX pacTBOPax
cl1abbIX KUCIIOT, OCHOBaHUM U cosiell. ByepHbie cuctemsi.
KHCII0THO-OCHOBHOE TUTPOBAaHUE

Paznen 2
TeopeTnyeckrue OCHOBBI
AHAIUTUYECKOU XUMUH

Tema 2.3. I'eTeporeHHble paBHOBECHS B CUCTEME OCAJIOK —
HACBIIEHHBIN PACTBOP MAJIOPACTBOPUMOTO JIEKTPOIIUTA.
MCTOI[I)I 0CaAUTCIBbHOI'O TUTPOBAHUA

Tewma 2.4. OKUCTUTEIBLHO-BOCCTAHOBUTENLHBIE PABHOBECHSI.
CrannmapTHble, peanbHbie U (PopMaIbHBIE PEIOKC-TTOTCHITHABI.
OKHCINUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE

Tema 2.5. PaBHOBECHS B pacTBOpax KOOPAWHALMOHHBIX
coeauHeHnil. KOMIIJIEKCOHOMETPUUYECKOE TUTPOBAHUE

Tema 3.1. DneKTpOMarHUTHOE U3ITYYEHHUE U €ETO
B3anMo/ieiicTBHe ¢ BeulecTBOM. OCHOBBI TEOPUH ATOMHBIX U
MOJIEKYJISIPDHBIX CIIEKTPOB

Paznen 3
CnekTpalibHbIE METOIbI

Tema 3.2. MeToabl aTOMHOTO CIIEKTPaJIbHOTO aHaIn3a. MeTo bl
MOJIEKYJISIPHOTO CIIEKTPAJIbHOTO aHanu3a. GOToOMETpuUYECKHe
METOAbI aHAIMU3a

aHaJIM3a

Tewma 3.3. UndpakpacHas ceKTpocKomnus. JIIOMHHECIIEHTHBIH
ananu3. [Ipupona dbayopecrenuu. KonmdecTBeHHBIHM
(bayopecueHTHBINH aHanmu3. [I[puMeHeHNe ClIeKTPATbHBIX METOI0B
B OMOMEIUIINHE
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Pazmen 4

OnekTpoxumudeckue Meroasl | Tema 4.2. Dnextpoabl. [lorermmomerpus. Metoap

Tema 4.1. OCHOBBI ATEKTPOXUMHUYECKUX METOJIOB U UX
npuMeHeHue. PaBHOBeCHbIE U HEPAaBHOBECHBIE METO/IbI

MMOTCHIUOMETPHUICCKOI'O TUTPOBAHUSA

Paznen 5

Meronsl pazneneHus u
KOHILIEHTPUPOBAHUs B
KOJIMYECTBEHHOM aHAJIN3€E

Tewma 5.1. Xpomarorpadus. MonooomeHHas xpomarorpadusl,
WOHHTHI, XapaKTEPUCTUKNA HOHUTOB. DKCTPAKITMOHHEIC METOJIBI B
KOJIMYECTBEHHOM aHaJIN3e

HaumeHoBaHue

DOMOpuosiorus
AHCIHUTLINHBI
O0bEM JUCHUILIHHBI,
3E/ak.u. 212

COAEPKAHUE JUCHUITJIMHBI

Paznennt Tembl
Paznen 1 Tema 1.1. CtpoeHre My>KCKHX MOJOBBIX KJeTOK. CriepMaToreHes.

O6m1as sMOpuonorus

Tema 1.2. CTpoeHue )XeHCKHUX MOJIOBBIX KIETOK. OBOreHes.
Kiaccudukanms SinexieTox.

Tema 1.3. OmionorBopenue. CTaauu OII0A0TBOPEHUS. 3UrOTa.

Tewma 1.4. Ilponecc u Tumsl qpodieHus. OdpazoBaHue 0JIaCTYIIHL.

Tema 1.5. IIpouecc racrpynsaiuu. Tunsl ractpyisiun. O6pazoBaHue
3apOJBIIIEBbIX JINCTKOB.

Tema 1.6. 3aknmagka oceBbIX 3ayaTKOB opraHoB. OOpa3oBaHue
HEpBHOM TpyOku. O6pa3zoBaHHUE COMHUTOB.

Tema 1.7. Me3enxuma u ee 3HaueHUE B (POPMUPOBAHUU PABIUYHBIX
TkaHel. JlnddepeHunpoBka 3KTOiepMbl U SHTOEPMBI.

Tema 1.8. IlpoBu3OpHBIE OpraHbl: aMHHUOH, CEpO3Has 000J0YKa,
YKEITOYHBIN MEIIOK, aJUTAHTOUC, XOPHOH, MianieHTa. OCOOEHHOCTH UX
o0Opa3oBaHus U PYHKINHU Y Pa3HBIX THIIOB KUBOTHBIX.

Pazgen 2
Paunnwne cragun
sMOpHOreHe3a 4enoBeKa

Tema 2.1. Ilepuoau3zanus BHYTPUYTPOOHOIO Ppa3BUTHS YEJOBEKA.
OnnonorBopeHne. My CKOM U )KEHCKUIN POHYKJIEYCHI.

Tewma 2.2. M3ydenue nporecca qpoodiieHus y yenoBeka. Mopyna.
bnacronucra.

Tema 2.3. Ummutantanus. CTaauy U XpOHOJIOTHS Mpoliecca
MMIUIAHTALUY 3apOJIbIIIA.

Tewma 2.4. M3ydeHue npoliecca racTpyJisiiiy y YeloBeKa.
O6pazoBanue u auddepeHITnPOBKA MEPBUUHBIX 3aPOABIIIEBBIX
JIUCTKOB.

Tema 2.5. I'ucrorenes, opraHoreHes.

Tema 2.6. PazButus u CTpoeHMsI IPOBU30PHBIX OPIaHOB.

Tewma 2.7. Cucrema Matb-utof. Kputnaeckue nepropl pa3BUTHS.
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HanmeHoBaHue nucuMIUIMHbI  |buoreorpadus
O0bém qucumaunbl, 3E/ak.a.  |2/72
COJAEP KAHUE JNCIHUIIJINHBbI

Tembl
Tema 1.1. O3HaKOMJIEHHE C OCHOBHBIMU HaIlPaBJICHUSIMH,
TepMUHaMu Ouoreorpadumu.
Tema 1.2. @opmupoBaHue NPEACTABICHUN O METO1aX
OounoreorpadUuECKNX UCCICTOBAHUI
Tema 2.1. O3HakoMIIeHHE C YUEHHEM 00 apeajiax
Tewma 2.2. ®opMupoBaHUe MIPEACTABICHUHN O (DIOPUCTHUESCKOM
U (ayHUCTUYECKOM JICIICHUH CYIIU U OKeaHa
Tewma 2.3. ®opMupoBaHue 3HaAHUI 0 Ouoreorpaduu 0OCTPOBOB
Tewma 2.4 O3HakoMiieHHE ¢ OMOTOM pa3IUYHBIX PETHOHOB
Tema 3.1. O3nakomiieHue ¢ reorpadueii OMOMOB CyIu
Tema 3.2. ®opMupoBaHue NPEICTABICHUNA O METUIIMHCKOM
reorpaguu

Pa3pennl

Paznen 1. Teopernueckue
OCHOBBI Ouoreorpaduun

Paznen 2. I'eorpadus
OpPTaHU3MOB

Paznen 3. I'eorpadust coodmecTn

buostnka
3 3E (108 wyac.)
COJAEP KAHUE JUCIHUIIJINHBI

Pa3genant

HanMeHnoBanue IMCHMIIIAHBI
O0BEéM TUCHUIIINHBI

Tembl

Pa3znen 1. OTuka: ocCHOBHBIE TeOpuU U Tema 1.1. DTuka: OCHOBHBIE TEOPUH U

KOHICIIINH. KOHIICIIITHUH.

Tema 1.2. buostuka: e€ npenmMer, cratyc, Kpyr
npo0aem

Tema 2.1. Menurnnackas 3THKA.
[TpodeccuonanpHas 3THKa Bpaya.

Pa3znen 2. CoBpeMeHHas OMOMEAUITMHCKAS
stuka. [IpodeccronanbHast STUKa yU4EeHOTO B
o0JacTi MEANKO-OMOIOTUYECKUX HAYK;
MEIUIIMHCKOTO pabOTHHKA.

Tema 2.2. O0s13aHHOCTH TOCYJapCTBa B
obnactu 3apaBooxpanenus. Cnenuduka
OMOMEIUIIMHCKON ATHKU B KOMMEPYECKOM
MeJl. YUPEKICHUH.

Tema 3.1. DTHyeckHe aceKThl MEAULIMHCKUX

Pazgen 3. DTuyecKue aCneKThl MCIHUIMHCKHUX

BMCIIATCIILCTB B PECIIPOAYKIUIO YCJIOBCKA. BMCIIATCIILCTB B PEIIPOAYKIHIO YCTIOBEKA.

Paznen 4. BmemarenscTBo B reHOM uesioBeka. | Tema 4.1. Otudeckue npoOiaemMbl TeHHON

EBrenunka. Knonnposanue. VHXXECHEPUU

Pazgen 5. Cmepts u ymupanue. [Ipodiembr Tema 5.1. [TannmaTuBHAs MEIUITMHA.

ABTaHA3UM U NaJJIHaTHBHON MEIUIIUHEI. Tema 5.2. OHpCI[eJ'ICHI/IC CMCPTHU. OBTaHa3us.

Pa3nen 6. TpancruiaHTanus OpraHoB ¥ TKaHeH

Tema 6.1. TpancruianTanus opraHoB U TKaHEN

Paznen 7. MopanbHble 1po6sieMbl U3NIECKO

" TICUXUYECKOM OCJIOCTHOCTH ITallUCHTA

Tema 7.1. MopanbHble po0ieMsl puznyeckont
Y IICUXUYECKOM IEJIOCTHOCTH MalueHTa
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KHNBOTHBIX.

Paznen 8. DkcniepuMeHTBI ¢ y4acTUEM JIIOAEH U

Tema 8.1. DKCIEpUMEHT KaK Hay4YHBII METO/I.
HcTopust MEIUIIMHCKOIO DKCIIEPUMEHTA U
onbIT BTOpoi1 MUPOBO BOMHBI.
HiopuOGeprckuii kogekc, XenbCHHCKas
JIeKJIapanus.

Tema 8.2. DKCIEpUMEHTBI C y4aCTUEM
’KMBOTHBIX, Konnennus 3R

HanmeHoBaHMe IHMCHUILIMHBI

«DU3HoI0rNs YeI0BeKa 1 JKUBOTHBIX»

O0béM qucuIIMHLL, 3E/ak.4.

4/144

COJAEPKAHUE JUCHUITJIMHBI

Pasznennl

Tembl

Paznen 1. Ilpenmer
(U3HOJIOTHH B CHCTEME
OHOJIOTUYECKUX 3HAHUH.

Tema 1.1 ®uznonorus kak Hayka 0 QyHKIMSIX OpraHu3Ma U
OTJENIBHBIX €ro yacTei. MeToibl (hr310I0rn4ecKux
UCCIICIOBAHUM.

Paznen 2. OcHOBBI (hU3HOJIOTHH
BO30YIMMBIX TKaHEH. 3aKOHBI
pa3apaxxeHus ¥ BO30yKIeHUs

Tema 2.1. OcHOBBI (pu3noIOrUN OMOIOrMUecKuX MeMOpaH. Bupl
HMOHHBIX KaHasoB. CTPyKTypa U CBOHCTBAa MEMOpaHBI
BO30YMMBIX KJIETOK. 3aKOHBI pa3ipakeHusi U BO30YKJICHHS.
[TpoBeenue BO30YKACHUSI.

Tema 2.2. Ctpoenue u GyHKIMH HeWpoHA. AKCOHHBIN
TpaHcnopT. PU3HMOIIOTHs HEPBHOIO BOJIOKHA, HEpBa. HelipoH
KaK CTPYKTYPHO-(YHKLHOHAIbHAs €INHUIA HEPBHOM CUCTEMBI.
MeauaTopbl M1 MOYJISITOPEl HEPBHOW CHCTEMBI.

Tema 2.3. ®usnonorus cunanca. [lepenaya Bo30yxaeHus ¢
OJIHO KJIETKM Ha APYTYI0. DJIEKTPUUECKUE U XUMUUECKHE
CHHAIICBI, X CTPYKTYpHBIE U (YHKIIMOHAIIBHBIE PA3IUYUSL.
B3aumonelicTBue MennaTopa ¢ X0JIMHOPELENTOpaMu
MOCTCUHANTU4Yecko MeMOpansbl. [locTtcuHanTuyeckuit
MIOTEHIIMAJ, €r0 OTJIMYMS OT MOTEHIMANIA JEHCTBHSL.

Tewma 2.4. CtpoeHue 1 PyHKIIMU TONEPEUHOIOIOCATHIX U
TIIaaKuX Mbl. ['eHeparus noTeHmana AeMcTBYs B MBIIIIIE.
Crpoenue capkomepa. CokparurenbHbie 6enku. Teopust
CKOJIb)KEHUS HUTEW. OJMHOYHOE ¥ TETAaHUYECKOE COKPAILEHUE.
Mortopuas eqununa. ['magkue mpimnsl. CpaBHUTENbHAS
XapaKTePUCTHKA CKEIETHBIX U TTaJKUX MBIIII. Bus
MBIIIEYHBIX cOKpaiieHui. PaboTa u yromnenue. Cuiia MbIIIII.

Paznen 3. Ctpoenue u
(GYHKIIMN HEPBHOM CHCTEMBI.

Tema 3.1. ®usnonorus HeHTpaaIbHONU HEpBHOW crucTeMbl. OOIMiA
IJIaH CTPOEHUSI HEPBHOM CHCTEMBbI TO3BOHOYHBIX.
AddepenTHbIe, TPOMEXYTOUHbIE U dPPepeHTHbIE HEHPOHBI.
[Tonstue o peduekce u pednektopHoit xyre. Bo3oyxnenue u
TOPMO>KEHHE B LIEHTPAJIbHON HEPBHOM cUCTEMbI. OCHOBHBIE
CBOMCTBa HEPBHBIX LIEHTPOB. PedriekTopHas perynanus
BUCIIEPAIbHBIX M COMAaTHYECKUX (PYHKITHIA.

Tema 3.2. YacTHast pu3n0I0THS LEHTPATLHOU HEPBHOU
cucremsl. [ 'emarosHuepannyeckuii 6aprep. CHUHHOI MO3T,
pednexTopHas u npoBoasAias GyHKkuuU. OYHKIUU pa3IMuHbIX
OT/IEJIOB I'OJIOBHOT'O MO3Ta (CTBOJI MO3Ta, MPOMEKYTOUHBIH MO3T,
TUMOWYECKast CUCTeMa, TTOJKOPKOBEIE siIpa, Kopa O0IbIIIX
MIOJIIIAPHUIl, MO3KEUOK).
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Tema 3.3. BereratrBHasi HEpBHAsI CUCTEMA, €€ POJIb B PEryJISIIUU
BHYTPEHHUX OPraHOB U MOAJIEpKaHuU romeoctasza. CTpyKTypHO-
(GyHKIIMOHATIbHAS OPTaHU3alNUs CUMIIATHYECKOTO U
[IapacUMIIATUYECKOTO OT/AEIIOB U UX PEryJIsTOPHBIE
B3aMMOOTHOLIEHUA. MeTacuMIiaTuyeckasl HepBHasi CUCTEMA.
MeauaTopbl BEreTaTUBHON HEPBHOM CHCTEMBI.

Paznen 4. I'ymopanbHas
perymsius Opranu3Ma.
OHJOKPUHHAS CUCTEMA.

Tema 4.1. I'ymopanbsHas peryasnus GU3noI0oruIecKux GyHKIHH.
®duszunonorus xeie3 BHyTpeHHeN cekpennu. O01ue cBoiicTBa
TOPMOHOB, HepapXus B JACSITEIbHOCTH Keje3 BHYTPEHHEH
CeKpelMH. XUMUYecKasi IpUpoa OCHOBHBIX IPYIII TOPMOHOB U
0COOCHHOCTH MX B3aUMOJACHUCTBHUS C KJICTKaMHU-MUIICHSIMH.

Tema 4.2. YactHast GU3MOTIOTHS Kelle3 BHYTPEHHEH CeKpeIy —
LIMTOBHU/IHAS U MAPALLIMTOBHU/IHBIE JKeJIe3bl, HAJIOYESUHHKH,
IIOJIOBBIE JKEJIE3bl, IOJDKEITyJ0YHAsl Kelle3a.

Pasznen 5. ®usuonorusa
CEHCOPHBIX CHCTEM.

Tema 5.1. O6mas pusunonorus ananu3aTopos. Poib penentopos
u Boiciux o121en0B [IHC B BocHpusiITUM BHEIIHETO MHpa

Tema 5.2. YacTHast pu3nosorus ceHCOpHbIX cucteM. KoxkHbII
aHAIM3ATOP.

Tewma 5.3. dusuosnorus 3peHusl.

Tema 5.4. ®usznonorus ciyxa U BECTUOYJISIPHOTO ammapara.

Tema 5.5. @usnonorus BKyca 1 0OOHSHUSI.

Pa3nen 6. ®usznonorus BrIciIei
HEPBHOM JEATEIBbHOCTH.

Tewma 6.1. ®usnonorus BH/I. YcnoBHbIit pedaekc, BUIbI,
MexaHu3Msbl hopmupoBanus. I u Il curHampHBIE CHCTEMBI.
JuHamudeckuit crepeoTunl. Bo3oyxeHre U TOpMOKEHHsI B KOpe
6oabiux noxyuapuid. Tunsr BH/L

Tema 6.2. [Tamsats. Mexanu3mel namsatu. COH, €ro MEXaHU3MBI,
(hasbl.

Paznen 7. Kunkue cpenbl
OopraHu3ma ¥ roMeocTas.
Du3nonorust KpoBH.

Tema 7.1. ®ynkuus u cocraB kpoBu. [lmazma kpoBu.
DopMeHHBIE IIEMEHTHI KpOoBU. JIeKkonuTel. OyHKINUH
SPUTPOIIUTOB U TemorioduHa. ['pynmsl kpoBu. Pesyc dakrop.

Tema 7.2. Cucrema peryssiuu arperaTHOro COCTOSIHUSL KPOBH.
buo¢usnueckue mexanusmbl. aswl cBepThIBaHUA. bypepHble
cucteMbl KpoBU. [T0CTOSHCTBO BHYTpEHHEH cpejibl (roMeocTas).

Paznen 8. ®usnosnorus
JIBIXaHUSL.

Tema 8.1. ®usznonorusa nprxanusa. BHemnee aprxanue. Poib
JbIXaTeIbHON MyCKyNaTypbl. I3MeHeHune naBieHus B
MIeBpaTbHOM moocTu. OOBEMBI BO3/IyXa, XapaKTePU3YIOIIHE
JBIXaHUe, 1 eMKOCTH.

Tema 8.2. buogusuka razoodmena. PazHocts napuuaaibHbIX
JAaBJICHUH Tra3a B aJIbBEOJISIPHOM BO3/1yX€E, KPOBH, TKaHSX.
[Tepenoc razos kpoBbio. KpuBas aucconuamnmuu reMoriioonHa.
Perynsiiiust gpIxaHusl.

Pa3nen 9. ®uznonorus
CEP/IEYHO-COCYAUCTON
CUCTCMBI.

Tema 9.1. ®uznosorust cepaeYHO-COCYIUCTON CUCTEMBI.
Cepneunslii uki. Pacipoctpanenue Bo30y:KIeHUS IO
muokapay. [IpoBonsias cucrema cepana. Perynsnus
JESITENIbHOCTH ceplia. DIeKTpoKapArorpadus.

Tema 9.2. ®usnonorust cocyaoB. OCHOBHbIE 3aKOHBI
reMoauHamMuKu. OyHKIIMOHANBEHAS KIACCH(PHUKAIUS COCY/I0B.
Mukpouupkyasuus 1 IMMPOTOK. MeTo bl ucclieJOBaHUs
KkpoBooOparieHus. CKOpOCTh KPOBOTOKA, KPOBSIHOE JIaBIICHUE.
[Tynwc. Perynsius kpoBooOpanieHusl.
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Pazgen 10. Beinenenwe, Tema 10.1. Cuctema opranoB BoeiiesieHus. OOpa3oBaHHEe MOYH B
(U3HOIIOTHS TTOYCK. noukax. [Touku kak opran romeocrasa. Y abTpacTpyKTypa

He(pOHa U POJIb €r0 OTJIENIOB B MPOLIECCE MOYEOOPa30BaHHUS.
Mertoabl n3ydenus: GpyHkuuu nmouek. IloHsTre o KImpeHce.
Tema 10.2. Hemoueob6pasoBarenbHble (GyHKIMH MoYeK. Poib
IIOYEK B pa3BUTHHU AJANTUBHBIX peakuuil opranuzma. Cxema
PEHUH-aHTMOTEH3UH-AJIbIOCTEPOHOBON CUCTEMBI.

Paznen 11. ®uznonorus Tema 11.1. O6mue npeacraBieHus o numeBapeHun. OyHKINU

HHIIEBAPECHUSL. MUIIEBAPUTENBHOTO TpakTa. MOTOPHKA MHUIEBAPUTEILHOTO
Tpakta. CexkperopHast pyHKIHMS U THUILEBApPEHUE B MTOJIOCTH pTa U
KeTyIKe.

Tema 11.2. Cekpenus B )KKT. IlumeBapeHnue B TOHKOU U
TOJICTOM KuIlKe. Ponp neueHnu B numieBapenuu. BeacsiBanue
MIUTATEJIbHBIX BEUIECTB B JKEIYJOYHO-KHIIIEYHOM TPAKTE.
Paznen 12. O6men BemectB 1 | Tema 12.1. MeTtaGonu3m denoBeka. DHEpreTHIecKuii OOMeH.
sHepruu. Tepmoperynsnus. [TonsTue o mpuxozae u pacxojae sHepruu. OnpeaeneHue ypoBHs
MeTtabonusMma. Buabl kanopumerpun. JlpxaTenbHbIi
koa¢hdunment. Kanopuueckuit 5KkBUBaICHT KHCIOPO/A.
OcHoBHOI 00MEH, CyTOYHBIN pacxon sHepruu. [Ipuxon u pacxon
BellecTB B opranusme. OOMeH OeNKOoB, )KUPOB, YIIIEBOJOB U
MHUKPO3JIEMEHTOB.

Tema 12.2. HeliporymopaibHas peryisius 0OMeHa BElIecTB B
opranusme. Ouznosiornueckrue OCHOBHI MuTaHusa. OCHOBHBIE
MIPUHIHUIIBI COCTABJICHHUS MUILEBBIX PALIMOHOB.

Tema 12.3. Tepmoperynsauus. [lonsTre o roMOHOTEPMHBIX,
MOMKUJIOTEPMHBIX U r€TEPOTEPMHBIX JKUBOTHBIX. TeMiiepaTypa
tena. [ToHsTHe 0 TENIONPOIyKIUU U TEIII00TAAYE.
CoKpaTUTenbHBIN 1 HECOKPATUTENBbHBIN TepMOreHe3. Buabl
Teroornaun. Tepmopeuenuus. [IpoBoasiue myTy ¥ LEHTPbI
tepmoperyssaunn. ['uneprepmust. 'unorepmust. JIuxopaaka.

HanmeHnoBanue
I'enernka
AMCUHMILINHBI
O0BbEéM TUCUUIJIMHBI, 5/180
3E/ak.u.
COJEPKAHUE JUCIHUITJINHBI

Paspnennl Tembl
Pazpgen 1 Tema 1.1. IIlpenmer u ucTopusi TEeHETUKU
BBenenue B reHETUKY
Paznen 2 Tema 2.1. CtpoeHue 1 GyHKIIMH HYKJIEMHOBBIX KHCIOT
MonexysipHble OCHOBBI
HACJEJACTBEHHOCTH Tema 2.2. Penmukauus JJHK B knmeTkax mpokapuoT U 3yKapuoT

Tema 2.3. Cunre3 PHK B npokaprotnyeckoi u
AYKapUOTHUYECKOH KJIETKaX, IPOLECCUHT

Tema 2.4. TpaHcusius B IPOKapUOTHYECKON U
AYKAPUOTHUYECKOHN KIIETKaX
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Tema 2.5. Peryinsiius 3KCIIpecCUr T€HOB MPOKAPHUOT.
Peryinsuus 3Kcripeccuu T€HOB 3YKapuOT

Paznen 3 Tema 3.1. MoaudukanronHas n3aMeHunBocTb. Hopma peakuun
N3MeHunBOCTD

Tema 3.2. MyTtanrioHnHast ”3MEHYHUBOCTb

Tema 3.3. Mexanusmsl penapanuu JJHK

Paznen 4 Tema 4.1. CtpykTypHast opraHu3anus FeHETHYECKOro
Opranusanus reHoMoB MaTrepuana 3yKapuoT
BHUPYCOB, IPOKAPHOT U
3y£ ngO’T pokap Tema 4.2. CTpyKTypHasi opraHu3alus FeHeTHYECKOro
Marepuana mpoKapuoT
Tema 4.3. CtpyKTypHasi opraHu3anus FeHeTUYECKOro
Marepuaia BUpyCOB
Paznen 5 Tema 5.1. MonekynsipHble MEXaHU3MbI PETYJISLIUH KIETOYHOTO
[uTonornyeckue OCHOBBI LUKJIa
pocTa U pa3MHOKEHUS T 53 M
OpTaHH3MOB emMa 5.2. MuToTHYECKOE JIETIEHUE KIETOK
Tema 5.3. Meitotnueckoe neneHue kiaeTok. Hapymenus meriosza
Pa3nen 6 Tema 6.1. @opmbl B3aMMOJEHCTBUS TE€HOB
3aKOHOMEPHOCTH
HacJIeJ0BaHUs T'€HOB Tema 6.2. 3aK0H pacilerIeHUs
Tema 6.3. 3aK0H HE3aBUCUMOT'0O HACJIEI0BaHUS T€HOB
Tema 6.4. 'enetnueckas aerepMunanus noja. CueraeHHoe C
II0JIOM HACJIEI0BAaHUE
Tema 6.5. CuerieHHoe HacnenoBanue. ['eneTnueckoe
KapTUpOBaHUE
Tema 6.6. [IpuHLINIIBI TEHETUYECKOTO aHAJIM3a Y POKAPUOT
Paznen 7 Tema 7.1. I'eHeTHUECKHME MPOLECCHI B MOITYISALUAX

HOHYJBIL[I/IOHHaSI ICHCTHUKA

Tema 7.2. 'eHeTrnuecKkre OCHOBBI IBOJTFOIIUNA

Pazgen 8 Tema 8.1. HOpMaJ'IBHa}I H MMaTOJIOrH4YCCKasd HaCJICACTBECHHOCTD
I'enetnka yemoBeka u yenoBeka. HaciaencTBeHHEIC 0one3Hn
MCIHUIMHCKaA r¢HCTUKa

Tewma 8.2. I{uToreHeTUYECKUI METO

Tema 8.3. KIHHHKO-TeHEATOrHYECKUH 1 OJIM3HEIOBBIA METOIbI
M3Yy4Y€HUS HACJIEACTBEHHOCTH YEJIOBEKa

Tema 8.4. MOHCKYJIHpHO'TCHCTI/I‘{CCKI/Ie MCTOABI

Tema 8.5. Jluarnoctuka u mpoQuIaKTHKa HACIEICTBEHHBIX
Oone3Hen
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HaumeHoBaHNe TUCHUILINHBI

buoxumusg

O0bEéM qUCHUILIMHEBL, 3E/aK. 4.

5/180

COJAEPKAHUME JUCHUIIJIMHBI

Pa3nennl

TeMBI

Paznen 1

benku: ctpoenue, CBOMCTBa,
¢ynkuun. CroxxHbie O€JKH,
HYKJIEHHOBBIC KHUCJIOTHI.
DepMEeHTHI

Tema 1.1. BBenenue B OMOXUMHIO. AMUHOKHUCIOTEI

Tema 1.2. benku: crpoeHne, CBOHCTBA, YHKIIMU

Tewma 1.3. CnoxxHble O€JIKH, HYKJICMHOBBIC KHCIIOTHI

Tema 1.4. ®epmenTsI

Paznen 2
Butamunsl. 'opmonsl. JIunuabr:
CTpOEHHE, CBOMCTBA, PYHKINU

Tema 2.1. Butamunsl: ctpoenue, cBoiictBa. Kopepmentnas
(YHKIMS BUTAMUHOB

Tema 2.2. JIunuapl: cTpoeHNe, CBOWCTBA, PYHKITUH

Tewma 2.3. Knaccuduxkarus ropmoHoB. OCHOBHBIE
MEXaHU3MBbI JIeHCTBUSI TOPMOHOB. [IoHsTHE O BIUSIHUU
TOPMOHOB Ha OOMEH BEIECTB

Paznen 3

BBenenne B 0OMeH BEIIECTB.
Bbrnonornueckoe oKHCIICHHE.
MeTtabonu3m yriieBoaoB

Tema 3.1. BBeneHue B OMO3HEPIETUKY

Tema 3.2. Xumus yrieonoB. Ponb yrineBonoB B oOMeHe
BEIIECTB, HAKOIUIEHUHU d3Hepruu. LleHTpanbHas posb
TJIFOKO3BI B YTJIEBOJTHOM OOMEHE

Tema 3.3. I'nukonu3 u rintokoHeorenes. CHUHTE3 U pacnaj
TJIMKOTreHa riukorena. [lenrozodocdarHslii myTh
OKHUCJICHU I''TFOKO3bI

Tema 3.4. OcobeHHOCTH MeTaboIM3Ma PacTUTENbHON
KJIETKH

Pasnen 4
MeTaboIu3M JTUIUI0B

Mertabonu3M nunuaoB. OcoOEHHOCTH BCAaChIBAHUS U
TpaHcropTa TUmuI0B. Pacman u pecunTes
TpHAIITIUIEposioB. [IpeBpamienus rimiepuHa. -
OKHCJICHHE )KUPHBIX KUCIOT B MUTOXOHIPUSIX

buocuHTe3 )KUPHBIX KUCIOT U GPOCchHONUNUIO0B B pa3TUUHbIX
TKaHAX

AnieroHoBbIe Tena. buocunres xonecrepuna. Csizb 0OMeHa
KUPOB U yrieBooB. LlenTpansHas ponb KoA B oOMeHe
JIAIIUI0B

MI/IKpOCOMaJ'IBHOC OKHCJICHUE BCIICCTB U PCAKIUHN
KOHBIOTallMH

Pazpgen 5
OOMeH aMUHOKHUCIIOT U MPOCTHIX
0eJKoB

buonornyeckas IeHHOCTb OEITKOB. A30THCTBIN OaaHc.
[lepeBapuBanue 6enkoB. Ob6uue myTu oOMeHa
aAMHHOKHUCIIOT

OOMeH aMMuaka: HCTOYHUKH, IPEBPAIICHUE B TKAHAX.
OpHUTHHOBBIN IIMKJI MOYeBHHOOOpa3oBanus. [lytn
UCIOJIb30BAHUS 0€3a30TUCTBIX OCTATKOB AMHUHOKHUCIIOT.
buoreHHble aMHUHBI

YacTHble myTH 0OMEHa aMUHOKHUCIIOT

Kpyrosopot azora. BuocuHTE3 aMUHOKHCIIOT

Pazgen 6

OOMEH CIIOKHBIX O€JIKOB.
NuTerparust 0OMEHHBIX
MIPOIIECCOB

Cuntes u pacnaa rema. OOMeH >xenesa. Henpsimoit u
npsiMol OMIIMpYOUH

CuHre3 1 pacnaJ NMPUMHUIMHOBBIX U IIyPUHOBBIX
HYKJICOTHIO0B

WuTerparust oOMeHa pa3ITuYHBIX KJIACCOB COSAMHECHHIA
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HaumenoBanmue
JUCIHILINHBI

O0BEéM TUCHHUIIIHHBI,
3E/aK.u.

MuxkpoOuosorus

5/180

COJEPXKXAHUE INCIHUILJINHBI

Pa3nennl TeMmbl

Pazmen 1 Tema 1.1. Mukpo06 kak xuBasi cucrema. OCHOBHBIC TPUHITUTIBI
OO1mas MUKpOOHOJIOTHS KJIacCU(PUKaIM MUKPOOPTaHHU3MOB.

Tema 1.2. Mopdororus u cTpykrypa 6akTepHii, BUPYCOB,
rpuOOB M MPOCTEHIIINX

Tema 1.3. IIpocTbie U CII0KHBIE METO/IBI OKPACKU MUKPOOOB.
MUKpOCKONINYECKUE METOABI UCCIIEOBAHNS MUKPOOPTaHU3MOB.
Tema 1.4. XumMuueckuii coctaB 0aKTeprUaaIbHON KICTKH.
MexaHu3Mbl U TUIIBI IUTAaHUS OakTepuil. PocT u pasMHOXKEHME
OakTepuil.

Tema 1.5. IlutarensHbie cpenbl. MeTo1bl KYJIbTUBUPOBAHUS
a’po0oB. Bhljienenne YucThIX KyJIbTyp a3po0oB.

Tema 1.6. OCHOBHbBIE METO/Ibl CTEPUIN3ALIUU U JIE3UH(PEKIIH.
Tema 1.7. ®epmenTtsl OakTepuii. MeTo1bl HACHTH(PUKAIINH
YHUCTBIX KYJIBTYP MUKPOOOB. broxumudeckas naeHTHUKAIHS
OakTepui.

Tema 1.8. MeTobl KyIbTUBUPOBAHUS aHAYPO0OB. Brienenue
YHUCTHIX KYJBTYP aHa3pOOOB U MX MJIEHTH(UKALIUS.

Tema 1.9. I'enetuueckuit matepuan 6akrepuii. OcoOeHHOCTH
CTPYKTYPBI i PYHKIIMOHUPOBAHUS. |S - 3IeMEHTHI.
Tpancno3onsl. [1na3zmuner 6akrepuii, uX QyHKINN U CBOMCTBA.
Hcnosp30BaHue II1a3MHJL B TECHHOM MH)KEHEPHH.

Tema 1.10. I3MeHUHBOCTH MUKPOOOB, €€ BUbl U 3HAUECHHUE.
Tema 1.11. SIBnenue antaronnzMa MUKpoOOB. AHTHUOMOTUKH.
Knaccugukanus, MexaHu3M AeHCTBUS aHTUOAKTEPHATIBLHBIX
npenapaToB. OCloKHEHHs] aHTUOMOTUKOTEPAIIUN
(muchakTepuo3, KaHIUJIOMHUKO3 U JIP.).

Tema 1.12. MexaHHU3MBbI JIEKAPCTBEHHOW YCTOMYHBOCTH
BO30yauTeNel MHPEKIIMOHHBIX Oone3nel. [lyTu nmpeomoneHus
JIEKAPCTBEHHOW YCTOWYHUBOCTH.

Tema 1.13. MeTo/b! OlpeienieHust 4yBCTBUTEIBHOCTH OAKTEPHiA
K aHTHOMOTHKAM.

Tema 1.14. HopmanbHas MUKpodIiopa yenoBexa.

Tema 1.15. CanurapHo-6aKkTepHOIOrHIe€CcKOe UCCIe0BaHNE
BOJIbI, BO3/1yXa, IOYBBI.

Tewma 1.16. Ponp MUKpOOpPraHn3mMoB B KPyTOBOPOTE BELIECTB B
IIPUPOLE.

Paznen 2 Tema 2.1. Metoas! KylIbTUBUPOBAaHUS BUPYCOB. THIIBI

OO6m1ast BUpycoorus B3aMMO/JICHCTBUSI BUpYCa C KJIETKON X03auHa. Da3bl
PENPOAYKIIMH BUPYCOB.
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HanmeHnoBanme
MukpoOuoorus
AUCHUTLINHBI
O0BEéM TUCHHUIIIHHBI, 5/180
3E/ak.u.
COJAEPKAHUE JUCHUITJIMHBI
Pa3nennl Tembl
Tema 2.2. bakrepuodaru. Bzaumoneiictsue ¢ara ¢
OaKTepUATbHON KJIETKOW. Y MEPEHHBIC i BUPYJICHTHBIC
6akrepuodaru. JImzorenus. O6Hapyxenue. [IpakTrdeckoe
IPUMEHEHHE.
Pa3nen 3 Tema 3.1. IloHATHE O TATOr€HHOCTU U BUPYJIEHTHOCTH
VYuenue 00 nndpexuu MUKPOOOB. OCHOBHBIEC (PAaKTOPHI MATOTEHHOCTH. EMHUITBI

U3MEPEHMS BUPYJIECHTHOCTH.

Tema 3.2. OcHoBHBIC NCTOUHUKN HHPEKIMU. [1yTH 1 criocoOs
3apaKeHMsl.

Tema 3.3. Undexunonnas 0one3ns. CTaauu pa3BUTHS U
KJIMHUYECKOTO MPOSBICHU HHPEKINOHHOW Oone3nu. [lonstue o
cercuce, OaKTepUEMHH, TOKCEMHUH, CENTUKOTUEMHUHU.
MuKpOOOHOCUTEIHCTBO.

Tema 3.4. buonorunueckuil MeTo[1 J1abOpaTOPHON TUATHOCTUKHU
MH(EKINOHHBIX OoJie3Hel. Mcnonp30BaHue 1abopaToOpHBIX
YKUBOTHBIX B MUKPOOHOJIOTUU ¥ MEAHUIINHE.

HaumenoBanue qfucuMninubl | OU3HOIOTHS pacTEHUN
O0ném qucnumannbl, 3E/ak.a.  |3/108
COJAEPKAHUME JJUCIUIIJINHBI

Pasnennt Tembl
Paszpen 1 Tema 1.1. Ilpeamet u ucropus GU3MOIOTHN PACTEHUM
Beenenue B ¢puznonoruto
pacTeHui
Paznen 2 Tema 2.1. CtpoeHue U QyHKIMH OMOJIOTUYECKUX MTOJIMMEPOB

CTpykTypHO-(hyHKITMOHATHHAS
OpraHu3amus KJICTKH

Tema 2.2. CtpoeHue U GyHKINUU OpraHesul pacTUTEbHON
KIIETKU

Pazpen 3 Tema 3.1. XuMun3M U 3HEpreTuKa JIbIXaHHUs
JIpIXaHue pacTeHUN

Tema 3.2. ®usznonoruyeckue noxkazarenu 3pHeKTHBHOCTH
TIBIXaHUS

Paznen 4 Tewma 4.1. CetoBas ¢aza ¢porocuHTe3a
DOTOCUHTE3

Tema 4.2. TemHoBas dasa poTocunTesa
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Tewma 4.3. BnusiHue BHEIIHUX U BHYTPEHHHUX (DAKTOPOB Ha
¢dorocunTe3

Paszpgen 5 Tema 5.1. MexaHu3Mbl OCTYIJIEHUS BOJIbI B pACTEHHE
Boanebrit oOMeH pacTeHus

Tema 5.2. Tpancnupanus

Pa3nen 6 Tema 6.1. ®usnonornyeckas posib MaKpo- U MUKPO3JIEMEHTOB
MuHepanbpHOe TUTaHNe

Tema 6.2. AccumMuisinyst 3JIeMEHTOB MUHEPAIIBHOTO MUTaHUS

Paznen 7 Tema 7.1. OcHOBHBIE 3aKOHOMEPHOCTH POCTA PACTCHUI
Pocr u pasButue pactenui

Tema 7.2. XapakTepucTika GUTOrOPMOHOB

Paznen 8 Tema 8.1. Ctpecc, aganranus, ycTOH4UBOCTh
Pacrenus B ycnoBusx crpecca

Tema 8.2. BnusiHue Ha pacteHrue abMOTH4YeCKUX (hakTOpoB

HaumeHoBaHHe JMCHUILIHHDbI OKOJIOTHSA

O0néM aucunmiannel, 3E/ak.a.  [3/108

COJAEPKAHUE JTUCIUITJIMHBI

Pasznennt Tembl

Tema 1.1 IIpeamer u copepkanue TUCHUTUIAHEL, IETb U
OCHOBHBIE €€ 3a1auyu. OCHOBHBIE HAIPABJICHUS] YKOJIOTHH

Tema 1.2 [lonstue ycroitunBoro pazsutus. [IpoGiemsr

Paznen 1
Brexerue MOMYJIALMY YesoBeKa. JIMHaMHKa U pacrpeesieHne
HapOJOHACEIECHHUS
Tema 1.3. OcHOBHBIE IPUHIUIIBI SKOHOMHUKH 3aMKHYTOTO
1uKJa. YpOaHuszauus 1 ee IocaeICTBUS
Pazgen 2 Tema 2.1 Lenb, 337241 3KOJIOTMYECKOTO MOHUTOPHUHTA.
OCHOBHBIE METO/TBI Knaccudukanms 3.M.
HCCIIEIOBaHMS B KOJIOTUH. Tema 2.2 MoHUTOPHUHT aTMOC(epbl U MOBEPXHOCTHBIX BOJL
DKOJIOTHYECKUN MOHUTOPHUHT. Tema 2.3. MOHUTOPUHT MOYBEHHOT'O NMOKPOBA
Tema 3.1 Xumuueckue npoiiecchl B atMocdepe. 3arpsizHeHue
atMocdepsl. OCHOBHBIE 3arps3HUTENN aTMOC(hEpHI.
[TocnencTBust 3arpsi3HEHNs aTMOC(EPBI
Tema 3.2. OCcHOBHBIE 3arps3HUTENN TUAPOChHEPHI.
Paszen 3 [TocneactBust 3arpsi3HeHus rugpochepsl. AHTPONOreHHOE

ABTpO(HPOBAHNE BOAOEMOB. HEPTAHBIMU 3aTPA3HEHUSIMHU
ruzpocdepsl

Tema 3.3. CriocoObI OUHCTKH CTOYHEIX BOA. Iloaroroska
MIUTHEBOU BOJIBI.

Tema 3.4. TBepable KOMMYHaIbHBIE U IPOMBIIIJIEHHBIE
orxofbl. O0e3BpeKuBaHKe, YTUIM3ALUS U TepepaboTka
oTx010B. Knmmarnuecku HeMTpaabHOE YIIPaBICHHE OTXOAaMHU

3arpsi3HEHUE OKPYIKaKOIIEeH
CpeIIbl U CIIOCOOBI €€ 3aIlUThI
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HauMenoBanue 1MCHUIIIHHBI buodwusuka
O0béM qucuIINHLL, 3E/ak.g 3/108

COAEPKAHUE JUCHUITJIMHBI
Pa3nennl Tembl
Paznen 1 [Tpeamet Ouodu3MKK, OCHOBHBIC pa3ieibl OMO(U3UKH.
Beenenwne B 0011yro Hcropus pa3sutus 6nopusuku. Meto s Onopu3nKu
Y MEUIIMHCKYIO
Oonopu3uKy.
Paznen 2 OcHOBHBIE CTPYKTYpbl OMOJIOTHYECKUX MEMOPAH.
Crpykrypa u CsaoticTBa 6uonoruueckoit Memopansl. AMbubuIbHbIC
(GYHKIMOHHPOBAaHUE MoJIeKyJbl. CBOMCTBA JIMITUIHOTO OMCIIOA.
OMOJIOTMYECKHUX AcuMMeTpUst TUIUAHOTO OUCTION U TUTa3MaTHYECKOM
MeMOpaH. MeMOpaHnsbl. [ToBepXHOCTHOE HATSKEHHUE JIUITHATHOTO

oucios. buonornyeckoe 3HaueHue (Ha3oBoro nepexoaa
MeMOpaHbl. Mexanuueckass CTaOMJIBHOCTh  JIUIIHMJIHOTO
oucnos. [logBuxHOCTS MONEKy. [lOBEepXHOCTHBIN 3aps Ha
MeMmOpaHe. TpancmMeMOpaHHbIH NOTEHLMA.

Pa3nen 3 I[TepBblii 1 BTOpOI 3aKk0H PuKa; 06IeryeHHas
[Iponunaemocts b dyzus.
buonornueckoit MeMOpaHbI Kpurepun aktuBHOro Tpancnopra. Uro takoe nuddy3Hbiit

IIoTCHIAaI. Yrto Takoe AdKTUBHOCTB, IIOABUXXHOCTbH

noHOB. Kak BIuseT moJIBUKHOCTh HOHOB Ha

YCTaHOBJICHHE MTOTEHIIMAJIa B CHCTEME CBSI3aHHBIX 00BHEMOB,
3aIlOJTHEHHBIX OJJUHAKOBBIMHU JIEKTPOIUTAMU C PA3HON
KoHIeHTpauuen. Ocmoc

Pasnen 4 @a3bl IOTEHIMAaNa ACUCTBUS Y )KUBOTHOM U
TToTenmuan pacTuTeNnbHON KIeTku. OnpeaeneHue JOKAIbHOTO
JeNCTBUS U BO30OYAUMOCTh noteHuana. OnpeneneHue NoTeHIuana AecTBUs.

Onpenenenre cien0BO NOJIIPU3aALUHA 1
TUNEPHOISIPU3aK. DKBUBAJICHTHAS 3JIEKTpUYECKas cxema
MeMmOpanbl. KaGenbHoe ypaBHeHue. YpaBHenue HepHcera.
Onpenenenue CONPOTUBICHUS U EMKOCTH

MeMOpaHbI.
Pazgen 5 DIIeKTpOrpaMMbl U TPOCTPAHCTBEHHOE paclpeieIeHue
Buemane MOTEHI[MAIa KAaK OCHOBHBIE XapaKTEPUCTUKH BHEITHUX
AIEKTPUYECKHUE TOJISI OPTaHOB U ANEKTPUUECKUX MOJIEH TKaHEeW U OpraHoB. 3a1auu
TKaHeH MCCIIEIOBAHUS JJIEKTPOrpaMM. TOKOBasi MpUPO/Ia BHEITHUX

JIIEKTPUYECKUX MOJIEH TKAHEW U OPraHOB.
KIeTkn kak TOKOBBIE JJIEKTPUYECKUE TEHEPATOPEI.
ITaccuBHBIE YIEKTPUUYECKUE CBOMCTBA TKAaHEN U
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OpraHoB. DKBUBAJICHTHBIE 3JIEKTPUUECKHE CXEMbI TKAaHEU U
OpraHoB. DJIEKTPUUYECKUN UMIIEIaHC TKaHEH, ero 4acToTHas
3aBUCUMOCTh. OnIMcaHue IEKTPUIECKON aKTUBHOCTH
KJIETOK Y TKaHEW TOKOBBIM

JIBYXITOJIFOCHBIM (JIUTIOJIbHBIM) TEHEPATOPOM.

ToueyHBIN 1 KOHEYHBIA TOKOBBLIM JUITOIbLHBIN

TE€HEPATOP; €ro AUMOJbHBIA MOMEHT.

BinsiHue HenpoBOAALIEH IOBEPXHOCTH

(orpanu4eHust MPOBOAIICH CpeJibl) HAa MOTEHIUAI
BHEIIHETO 3JIEKTPUYECKOTO MOJIsI TKAHEN U OPraHoB.
®u3nyecKkre OCHOBBI PETUCTPALIIU

AIEKTPOKAPAMOrPaMM MPH PA3TUYHBIX OTBEICHUSX.

Paznen 6 MexaHuueckue CBOMCTBA KPOBH.

[TaccuBHbIE Mexanunueckue cBoicTBa KpoBU. HEHBIOTOHOBCKOE TE€UECHUE
MEXaHUYECKUE KpPOBH IIPU HE BBICOKMX CKOPOCTSIX CIIBUIa,

SIBJIEHUSI B OpraHax ypaBHeHue KeccoHa 1 ypaBHeHue 3axapyeHKoO.

U TKaHSX MounekyspHO-KIE€TOUHbIA MEXaHU3M

HEHBIOTOHOBCKHMX CBOMCTB KPOBH, POJIb arperauuu
(MEXKJIETOYHBIX B3aUMOJCHCTBUI) SPUTPOITUTOB.
OnrTuyeckue v IEKTPUIECKUE METO/Ibl UCCIICIOBAHMS
MEKKJIETOUHBIX B3aUMOJICUCTBUM U arperaTHOr0 COCTOSHUS
KpPOBH.

MexaHudeckue siBIeHUs B JIerkux. Jluarpammbl
pacTsKEHUS JIETKUX B YCJIOBHSIX 3aIIOJHEHHS CPEAaMU C
Pa3HBIM IOBEPXHOCTHBIM HaTsDKEHUEM. Brian
MMOBEPXHOCTHOI'O HATSYKEHUS B aJIbBEOJIAX U YIPYTHUX CHJT
aNbBEOJSIPHON TKAaHU B padOTy BBIIOXA.

CraTtndeckoe MEXaHUIECKOE COCTOSHHE aJbBEOIIbI,
ypaBHenue Jlamnaca. Mexanuueckas HeCTaOUIBLHOCTD
anpBeoJI. Ponb yrpyrux CHII 1 U3MEHEHUS IOBEPXHOCTHOTO
HaTSHKEHUS B MEXaHUYECKOM

CTa0MIM3alHH aJbBEol.

Paznen 7 Bapuanuu 351eKTpU4ecKoro MMIlelanca TKaHel B
I'emognnamuka pe3yJIbTaTe U3MEHEHHS KPOBEHAIIOJHEHUS UX COCY/I0B.
IIprMeHeHrne reMOIMHAMUYECKOT 0 aHaIu3a
00BETMHEHHON CUCTEMBI COCYIOB IS

KOJINYECTBEHHOI'O ONMCAHUs Bapyualllui UMIIEJAHCA.
Meton umnenancHoi peorpaduu Ui onpeaesieHus
CUCTOJIMYECKOT0 BEIOpOCa KPOBH; DIIEKTPOTHBIC CUCTEMBI,
MIPUMEHSIEMbIE B UMITETAHCHON peorpadumu.

HanmeHoBanue

Bupyconorus
AUCHUILINHBI
O0bEM JUCIHUILIHHBI, 5/180
3E/ak.u.

COJAEPKAHUME JTUCHUIIJIMHBI

Pazaesnl Tembl
Pazpnen 1 Tema 1.1. OOmu1ast xapakTepucTHKa BUpYcoB. Mopdosorus u
OOuiast BUpycosorus CTPYKTypa BUPMOHOB. XMMHUYECKUI COCTaB BUPHOHOB.
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Tema 1.2. BzaumojelicTBre BUpyca ¢ KJIETKOM XO035IMHA.
[IponyxTuBHas undekuus. Penpoaykuus Bupycos. IHTerpatuBHas
HH}EKIHs.

Tema 1.3. KysibTuBHpOBaHHE U UHAMKALMS BUPYCOB.

Paznen 2
PHK-conepxamue
BHUPYCBI

Tema 2.1. CemMeicTBO MMKOPHABUPYCOB

Tema 2.2. CeMeiCcTBO PETPOBHUPYCOB.

Tema 2.3. CeMeNCTBO TOTaBUPYCOB.

Tema 2.4. CemeiicTBO pabIOBUPYCOB.

Tema 2.5. CeMeiCTBO OPTOMUKCOBHUPYCOB.

Tewma 2.6. CeMelicTBO KOPOHABUPYCOB.

Tema 2.7. Bupychel renaTuToB.

Paznen 3
JAHK — conepxamue
BHUPYCBI

Tema 3.1. CeMelicTBO aIEcHOBUPYCOB.

Tewma 3.2. CeMeNCTBO IreprecBUPYCOB.

Tema 3.3. CeMelCTBO NOKCHBUPYCOB.

Tema 3.4. Bupyc renarura B.

HaunmeHoBanue
MonekynsipHas 61Moaorus
AUCHHUILINHBI
O0bEM JUCHUILIHHBI, 4/144
3E/ak.u.
COJAEPKAHUME JUCHUIIJIMHBI
Pa3neJibl Tembl
Pasznen 1. Beenenue B Tema 1.1. Mcropus pa3BUTHS MOJEKYIISPHON OMOJIOTHH.
MOJIEKYJIIPHYIO [IpoGnembl 1 epCeKTUBBI COBPEMEHHOM MOJIEKYJIIpHON
610JIOTHIO 6uosorun

Paznen 2. HykneunHoBbie
KHUCJIOTEI

Tema 2.1. CocraB, cTpyKTypa, cBoiicTBa U pyHkuuu monekyn JJHK

Tema 2.2. Ctpykrypa u ¢pynkuuu moaexyn PHK

Tema 2.3. CriocoOs1 Beinenenus JJHK u PHK

Tema 2.4. CexBenuposanue JJHK

Tema 2.5. PecTpUKIMOHHBIN aHAIN3

Pazgen 3. Cunres
HYKJ'IGI/IHOBI)IX KHUCIIOT

Tema 3.1. Perunkanus B mpoKapHOTHYECKON U 3YKapHOTHYECKOU
KJIeTKaX. bellku, yyacTByroIue B CHHTE3€ HYKJIIEMHOBBIX KUCIOT

Tewma 3.2. Ilonumepasnas nenHas peakius. Real-time TP

Tewma 3.3. Jlerexkuust pezynbratoB [1LP. ['enb-anexrpodopes

Tema 3.4. Ilponieccunr u pacnaa mosekyn PHK

Tema 3.5. Tpanckpunius B NpOKapuOTUIECKON U
AYKaApUOTHYECKON KIIETKaxX

Tema 3.6. Perynsiuust pernuMkanuy 1 TpaHCKPUIILIUU

Pasznen 4. Cunres Oeinka

Tema 4.1. Tpancnsuus B MpOKapHOTHYECKUX KIIETKaX
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Tema 4.2. Tpancusinusa B 9yKapuOTHUYECKUX KIETKaX

Tewma 4.3. ®onpunr 6eaxoB. MoauUKaIUU 1 COPTUPOBKA OEITKOB.
Pacmiazx 0enkoB
Tema 4.4. Perynsiuust TpaHcisaLuu

Pazgen 5. buomemOpansl | Tema 5.1. CtpykTypa u pyHKIIMU 6MomMemMOpaH

Tewma 5.2. TpancropT BemecTB uepes MeMOpaHbl

Tema 5.3. MexkiieTouHasi 1 BHYTPUKIIETOUHAS] CUTHATU3AIUS

Tema 5.4. TUbl MEXXKIETOUHBIX B3aUMOAECHCTBUI

HaumeHoBaHMe JUCUMILIHHBI MareMatrnyeckoe MOACIMPOBAHNE B OMOJIOTHI
O0bém qucuunanabl, 3E/ak.4. 3/108
COILEPKAHMUE JUCIHUIIJINHBI
Pa3zesbl Tembl
Pa3nen 1. BBenenue Tema 1.1. [TpuHUMTIBL MaTEMaTUYECKOTO
MOJEIUPOBAHHUS
Paznen 2. Monenu, onucbiBaeMble Tema 2.1. [duddepeHnuansHoe ypaBHEHHE C
onHUM auddepeHInaTbHBIM pa3AeNSIIOIIUMUCS IEPEMEHHBIMU
ypaBHEHUEM Tema 2.2. OnpenesneHre CTallMOHAPHBIX TOYEK U MX
YCTOMYUBOCTH

Tema 2.3. 3aBUCHUMOCTb OT HapaMeTPOB OJHOIO
T pepeHIMaIbHOr0 YPaBHEHUS
Tema 2.4. Monenu pocta U30JUPOBaHHOM MOMYIISILIUU

Tema 3.1. Meron KBa3MCTALIMOHAPHBIX
KoHIeHTpauui. Teopema TuxoHosa

Tema 3.2. Mopnens npocreiimieil gpepMeHTaTUBHON
peakumn (Muxasnuca-MeHTeH)

Paznen 3. Yopomenue monenei

Tema 4.1. Cucrema JBYX JIMHEHUHBIX
JubdepeHIMaTbHBIX YpaBHEHUI. TUIIBI TOUEK MOKOsI
Tema  4.2. Cucrema  7ByX  HEJTUHEHHBIX
muddepeHManbHbIX  ypaBHeHMH.  Haxoxnenue
Paznen 4. Monenu, onuceiBaeMble CTallMOHAPHBIX TOYEK. Y CTOMYUBOCTH (TIEPBBINA METOT
nBymst muddepeHInanIbHBIMUA JlsnyHoBa)
YpPaBHEHUSMHA Tema 4.3. Monenu B3auMOJAEHCTBYOIINX MOIMYJISLIHMA.

Mopnens Jlotku-BonpTeppbl ¥ €€ MOIMLHMKALUU.
Mopenu KOHKYpEeHIUH

Tema 4.4. Ilonsatue npenenbHOro mnukia. Mopenb
XUITHUK-KEPTBA XOJJIMHI A

Pazgen 5. Maremaruueckas Tema 5.1. SIR monens pacpocTpaHeHuUs YMUIEMUN
SIUIEMHUOJIOTUS

HaumeHoBaHHe IMCHHUILIMHBI |Brosiorus pa3BuTus
O0bém qucuunnnel, 3E/ak.4. |2/72
COJEPKAHUE JJUCHUITJINHbI
Pa3znesnl \ Tembl
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Pa3nen 1. Beenenue. Tewma 1.1 Ilpeamer u uctopust OMOJOTUM PA3BUTHSL.
Pa3znen 2. Penponykuus. Tewma 2.1. Penponykuus. Perynsanus

(hopMUpOBaHUS TTOJIOBBIX KJIETOK Y PAa3JIMYHBIX )KUBOTHBIX:
CE30HHOCTh Pa3MHOKEHUSI, Pe(ICKTOPHAS OBYIISIIHUS.
Ornpezernenue nojia y )XUBOTHBIX: TOPMOHAJIbHBII, T€HETUYECKUN
U CpeIOBOM KOHTPOJIb (POPMUPOBAHUS TTOJIOBBIX TPU3HAKOB.
Tewma 2.2. PenmporykTUBHBIE (DYHKITUH MY>KCKOTO M )KEHCKOTO
opranusMma. ['amerorenes, criepMaToreHe3 1 OBOr€HE3.
OrnpenesieHne 30H CIEpMaTOreHe3a B CEMEHHUKAX.

Tewma 2.3. 'opmoHansHOE o0OecrieueHne

penpoayKUMH. Perymsamus ;xeHCKOro MECSIYHOTO IUKIIA.
@epTHIIbHOCTH criepMaTo30ua0B. CnepMorpamma.

Tema 2.4. OmnonoTBopeHue. bepeMeHHOCTh U

nakranua. Ponel.

Paznen 3. OcHoBubie Tanbl 1 |Tema 3.1. DTanbl oHTOreHe3a BBICIIUX

MPOLIECCHI HMOPUOHATILHOTO YKUBOTHBIX H YEJIOBEKA: IPEHATAJIbHBINA U IOCTHATAJIbHBIN
pa3BUTHSL. MIEPUO/IBL.

Hpobnenue 3urotel. Buasl 6nactyn. lactpynsuus. Helipymsius.
['ucrorenes u opraHoreHes.

Tema 3.2. TepaTorenes u €ro NIpUYUHBI.

Kputnueckue mnepuojbl pa3BUTHS 1€JIOT0  OpraHu3Ma u
OTZEJIbHBIX OPTaHOB. AHOMAJIMU U IOPOKU Pa3BUTHSL.
OMOpHoOHaIbHAS CMEPTHOCTh Ha Pa3HBIX (pa3zax pa3BUTHUS.
Pannss quarnoctuka HapyueHuil pa3sutud. 3yuenue
KapuoTtuna 1ioza. ['opMoHanbHble TOKa3aTeNy NaTOJIOTHH.
OBOJIOIIMOHHOE Pa3BUTHE CEPAEYHO- COCYIUCTON U
JIBIXaTeNbHOM cHCTEM MO3BOHOYHBIX. VI3MEHEeHUs B cucTeMax
OpraHoOB IIPU POKIECHHUH.

Tema 3.3. 'eHeTHUECKHI KOHTPOJIb PA3BUTHSI HAa Pa3HBIX
cTagusax. MaTrepuHCKUe TeHbl U UX y4acTHe B APOOJICHUH.
I'enernueckas peryinsuus Mopdoresesa Ha IpUMepe pa3BUTHS
KOHEYHOCTeHN. B3auMHOe BIMsSHUE Pa3InYHBIX YacTeH
3apojiblilia: YMOpUOHANIbHAS MHAYKLIHUS.

Tema 3.4. 'opMOHaJIBHBII KOHTPOJIb Pa3BUTHS

Yy MJIEKOITUTAIOUINX U APYTUX KUBOTHBIX.

Kontpons Metamopdo3a y *KHUBOTHBIX C IMYMHOYHOU CTauEH.
JKu3HeHHbIN UK U cTaauu pa3BuTus ampuduii. Meramopdo3
rOJIOBAaCTHKA BO B3POCIIYIO OCOOb KaK MPUMEP OJJHOTO M3 CAMBIX
SApKUX MpeoOpakeHni B OMOJIOTHH, CBI3aHHBIN

C MPUHIUTTHATBHBIMI U3MEHEHHUSIMH CTPYKTYP U (QYyHKIIUH,
KOTOpbIe 00€CIeunBatOT Nepexo/] BOJHBIX KUBOTHBIX K
HA36MHOMY CYIIECTBOBAHUIO.

Paspnen 4. IlocTHaTtanbHbII Tewma 4.1. Bo3zpactHas nepuoanszanus. [ opMoHanbHas perysanus
OHTOI'€HE3 pa3BuTHA cucTeM opraHoB. Kpusble pocTa n pa3BUTHUS AETEN.
Heonartansneiii nepuon. ['pyanoit Bospact. Pannee nercrso.
[IepBoe u BTOpOE neTcTBO. [10APOCTKOBBIN U FOHOLIECKU
BO3pAacT.

[lepro/pl 3peIOCTH YEIOBEKa.




Huctunnunsl (Moaynn) usydatorcs B pamkax ocsoeHus OIl BO «buomennuuna» no nvanpasienunio 06.03.01

Buomorusa

Tema 4.2. Onenka ocobeHHocTel PeHoTuma aerei ¢
OTKJIOHEHHSMH B pa3BUTHH. [ToHITHE O OOIBIINX U MAITBIX
AHOMAJIHSIX PA3BUTHA.

MeTo/1bI OIICHKH MHTEIUICKTYaIbHOTO U (PU3HUYECKOTO Pa3BUTHS
peOeHKa.

Tema 4.3. Onpenenenre KOHCTUTYLUU Tea U ee Tuna. OLeHka
CTEINEHH Pa3BUTHs KOCTHO- MBIILIEYHON cUCTEMBL. BhlsiBiieHNE
HapyILIECHUU

Pa3BUTHSL CKEJIETa, CBSI3aHHbIX C TUIO- M aBUTAMUHO3aMH.

Tema 4.4. OnieHka ypoBHs cTpecca METO/I0M MaTeMaTUYECKOTO
aHAJIM3a PUTMA Cepla.

Paznen 5. Teopuu crapenusi.
I'eponTonorus

Tema 5.1. Ilepuoaunzarus noxunaoro Bo3pacta. Crapueckuid
BO3pacT U MEPUOJ] 10JITOKUTENILCTBA. Teopun cTapeHus:
TEJIOMEpPHasi, OHTOI€HETUYECKAsl, a1allTAllMOHHO-PETYJISTOPHAs,
Teopusi CBOOOHBIX PaIUKaAJIOB. TEOPHUS allONTO3A.
I'epoHTOIOTHS.

Tema 5.2. O0pa3 )xU3HU U BEPOSITHAS TPOJOJIKUTEIHHOCTD
YKH3HH YEJIOBEKA.

Tema 5.3. Onpenenenre BO3pacTHbIX U3MEHEHUH KOTHUTHBHBIX
(hyHKIHIA.

Tema 5.4. Bo3pacTHas nepuoan3anus McuxoJoru4eckoro
BO3pacTa.

HaumenoBanue
JTUCIUIIINHDBI

Teopus sBoIrOLIUU

O0BbEéM TUCUUNJINHBI,
3E/ak.u.

2[72

COJAEPKAHUE JTUCHUITJIMHBI

Pasznennl

Tembl

Pa3znen 1. BBenenune

Tewma 1.1. UcTopus sBomtoninoHHbIX yueHuil. Teopun Jlamapka u
[apsuna

Pazgen 2. 'eneTnueckue
OCHOBBI 3BOJIIOIUHA

Tewma 2.1. Tomynsitus Kak d7eMeHTapHAas €IMHUIIA YBOJIOIIHH.
['eHeTnyeckas N3MEHYMBOCTh. 3aKOH U ypaBHEHUE XapIu-
Baitn6epra

Tema 2.2. BausiHue ¢pakTopOoB 3BOIIOIMH HA TEHETUYECKYIO
CTPYKTYpy NOMYJISALUN

Pasnen 3. EcrecTBEHHBIH
otbop

Tema 3.1. EcrecTBeHHbIH 0TOOp 1 €ro GopMbl

Pasznen 4. Tema 4.1. Bun u ero kputepuu. CoBpeMeHHbIE KOHIIETILIUN BUa
MuxkposBonronus
P Tema 4.2. ®opmbl BugoodbpazoBanus. J(uBeprentHas u
¢bunernyeckas 3BONIONHUS
Paszpnen S. Tewma 5.1. HanpaBnenus 3Bosronuu. bronorndeckuii mporpecc u
MaxpoaBonronus OMOJIOTUYECKU perpecc

Tema 5.2. DBoIOLIUI OHTOTEHE3A
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Paznen 6. MonekynspHas
IBOJIIOLIMS

Tema 6.1. MexaHu3MBbI 3BOJTIOLIMY T€HETUYECKOT0 MaTepurala

Tema 6.2. DBoIoIMA OEIKOB

Pazgen 7.

Tema 7.1. OCHOBHBIE TUIIOTE3BI IPOUCXOKACHUS XKUZHU Ha 3eMIle

[TpoucxoxaeHHE KU3HU
Ha 3emiie

Tema 7.2. IlpoucxoxieHue yeaoBeka. DTanbl ¥ 3aKOHOMEPHOCTHU
aHTpOIIOreHe3a

HaunmenoBanmue AUCIUITJINHbI Ilcuxonorus u Icgarormka

O0bém qucuumannel, 3E/ak.a.  |3/108

COJAEPKAHUME JUCHOUIIJIMHBI

Pasznenant

Tembl

Pasnen 1. Beenenue B
[ICUXOJIOTHIO.

Tema 1.1. UcTopus nicuxonoruu. [Ipeamer u MeTo bl
ncuxosiorun. Otpaciu ncuxosiorun. Kareropuuncuxonoruu.
@OyHKIMU ICUXUKH. OCHOBHBIE ICUXUYECKUE MPOLIECCHI.

Paznen 2. Ilcuxoananus. 3.
O@peiig.

Tema 2.1. McTopust BOSHUKHOBEHHS TIcuXxoaHanu3a. Opeita u
ero teopus. Pa3BuTHe nNcuxoaHaTUTUYECKUX HAMIPABICHUH.
Heodpeitausm (K.FOur, A.Annep, K. Xopun).
[TocTdpeitnoBckas MCUXOJIOTHS

auunocTH (I'. Oxnopt, I'.Mioppeii, 3.9puKcoH).

300IICUXOJIOTHA.

Tema 3.1. 3001CHUX0JIOTHSI C AHTUYHBIX BPEMEH J10

Paznen 3. Pa3Butne ncuxuku. CO3/IaHUSTIEPBOTO IBOJIIOIIMOHHOTO YdeHHs. OCHOBHbIE

METOJIbI 300IICUXOJIOTHIECKUX UCCIEI0BAaHMMI.
3HaueHue 300IICHXOJIOTUH B MCIUIINHC.

Paznen 4. Omymenue.
Bocnpusarue. Bunmanue.

Tewma 4.1. Ilo3HaBaTenbHbIE ICUXUYECKUE MPOLECCHI B
MMO3HAaHUHU JIEUCTBUTEIIBHOCTH. Bocnpustie npeaMeros,
BPEMEHU OTHOLIEHUW MEXY IPEeIMETaMU IPOCTPAHCTBA,
JelloBeKa. BHUMaHue

MIPOU3BOIBHOE (AKTUBHOE) HEMTPOU3BOIBHOE (TTACCUBHOER)
MOCJIEITPOU3BOJIBHOE.

Paznen 5. I1amMsTh.

Tewma 5.1. ITamaTe u ee 3HaueHue. Buasl mamsatn. OCHOBHEIE
MPOLECCH MU MEXaHU3MBbI namsATH. UHAWBUTyaIbHbIE
0COOEHHOCTH HaMITH. THIIOJIOTHYECKHE OCOOEHHOCTH MaMSITH.
3HaueHne NaMsITH I YeJIOBeUeCKON KN3HEASITeIILHOCTH.

BooOpaxeHnue.

Pa3zngen 6. Mreinuienue. Peys.

Tema 6.1. Bugsl, hopMbI, METOIBI, OTIEpAIIUH,
WHIWBHTyaTbHBIE 0COOEHHOCTH MBITTUICHHS.

Tema 6.2. Pa3BuTHe MBIIIIJIEHHUS B OHTOr€HE3€. 3aKOHEI
JIOTUKH W MBIIUTCHHS. HapyTeHust MBITIIeHUS.
[TaTormcuxomoruYecKyro u KIMHUYECKYIO KIacCH(PUKAITUIO
paccTporCTB MBITIUICHUSI. Buap

BOOOpakeHue. JTporeHuu.

Tema 6.3. IlaTonoruueckue Gopmbl BOOOpaxeHUsI.

Tema 6.4. Buasl u ¢pynkuuu peud. COOTHOIIEHUE MBIIUICHUS U
peun. Hapymenus peun.

Pasznen 7. Bons.

Tema 7.1. Bouna. Ilonatue o Bone. BosieBbIe aKThlI.
OyukuunBonu. Pazsutue Bomnu y yenoseka. Bonessie
Ka4yeCcTBa JUYHOCTH.
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HaunmeHnoBanue qJMCHUILIHHBI

Ilcuxonorus u Icgarormka

O0bém qucuumInnbl, 3E/ak. 4.

3/108

COJAEPKAHUME JUCHUIIJIMHBI

Pa3pennl

Tembl

Pa3nen 8. Dmoruu.

Tema 8.1. [TonsTue u knaccupukanus smonuid. Teopust
xemca-Jlanre. OMonuu, mopokaacMble COIMATIbLHOM CpeIoi.
Posib 5MOLIMIA B ICUXUYECKOW OPTaHU3ALMU YEJIOBEKA.

Pa3nen 9. JInunocTts.

Tema 9.1. [loHsiITHE TUYHOCTH B Pa3TUUHBIX
ncuxoJiornueckuxnoaxonax. CTpykrypa JUYHOCTH. Y POBHHU,
MpaBUJIau CIIOCOOBI TOCTPOCHHUS ICUXOJIOTUYECKIX
XapaKTEPUCTHUK JIMYHOCTH.

Paznen 10. HanpaBnennocts
JMYHOCTH. MOTHBBI.

Tema 10.1. AHanu3 oOLIMX NOHATUH O HAIIPaBIEHHOCTH
mmyHocTh. Knacendukanus morpedHoCTEN B
HaNpaBJICHHOCTH TMYHOCTH. Kiaccnukanusi MOTHBOB B
HaIpPaBICHHOCTH JINYHOCTH.

Onpeznenenue GopM HaPaBICHHOCTU JIMYHOCTH.

Paznen 11. TemnepameHr.
Xapakrep.

Tema 11.1. Tunsl TeMnepaMenTa u Ux
TICUXOJIOTHYECKas XapaKTepucTuka. Pob
TEMIIEpaMEHTa B
JICATEIIbHOCTU. XapaKTep.

Pasgen 12. CnocoOHOCTH.
3amaTKu.

Tema 12.1. Onpenenenue criocodHoctet. CTpykTypa
crocoOHoCTEH.

Paznen 13. JledekTomorus.

Tema 15.1. OcHOBBI 1eEKTOJIOTHH.

HaunmenoBaHue JMCHUILIMHDI

[TaTosorusa KieTku

O0bém aucuuniannbl, 3E/ax 4.

2/72

COJAEPKAHUME JUCHUITJIMHBI

Pasznennt

Tembl

Pazgen 1
[TaTonorust KJIETOYHBIX MEMOpaH,
OpraHesl U LIUTOCKEIIETa.

Tewma 1.1. ITaTonorus GuomemMOpaH 1 OpraHea KIeTKH.
TTaTosorus muTOCKeENeTA.

Tema 1.2. Hapymenust 6uoputmoB kinetku. Hapymienus
IryMOpaJbHOW U HEPBHOM peryisiuu kietok. Ilatonorus
KJIETKH U OO0JIE3Hb.

Paznen 2

Knerounas ru6ens. Hekpos.
[TporpammupoBanHas
(perynupyemasi) KJIIeTOUHas
TUOeIb.

Tema 2.1. Buasl kineTouHoit rudenn. MexaHu3Mebl
HEKPOTUYECKOMN ruOenu KIeTKU. [ MmoKcHueckuii u
CBOOOTHOPAIMKATIBLHBI HEKPOOHO3.

Tewma 2.2. AnonTo3. buoxumudeckue MEXaHU3MbI peaTn3aluu
amnoNTOTUYECKOM rudenu. BHyTpeHnit 1 BHEIIHUHN Ty TH
WHUIMAIAY aronTo3a. Aytodarus.

Paznen 3
MonekynsapHbIe U KIETOYHbIE
MEXAHU3MBbI BOCITAJICHHUS.

Tema 3.1. Otuonorus BocnaneHus. Ctaauu ocTporo
BOCHAJIMTENBHOTO Iporecca. Meanaropsl BocraaeHHsl.
Mexanusmsl ¢arorurosa. [Iponudepanms.

Tewma 3.2. I3MeHeHuns: 0OMEHa BEIIECTB MPU BOCIIAJICHUH.
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Tema 3.3. Xponudeckoe BocniasieHue. Jluanexkruka
BOCIAJICHUS: TATOIC€HETHYECKasi 1 CAHOTEHETUYECKAsl POJIb
BOCHAJICHUSI.

Pasnen 4
MoJiekysipHbIC U KIICTOYHBIC
MCXaHU3MBbI I/IMMYHOHaTOJIOI‘I/II/I.

Tema 4.1. TpancraHTallMOHHBIN UMMYHHUTET. Peakuus
OTTOP>KEHUS TPAHCIUIAHTATA: PEAKIIUS «XO3SIMH ITPOTUB
tpa"cmanTara» (PXIIT), peakuus «TpaHcIuIaHTaT IPOTUB
xo3ssuHay (PTIIX). UMmMyHoOMIOrHYeckas TojiepaHTHOCTb. [Lmo
KaK TPAHCIUIAHTAT.

Tema 4.2. MoJiekysipHbIE U KJIIETOYHbBIE MEXaHU3MBbI
ayTOMMMYHHBIX 3200JIeBaHUM.

Paznen 5
[TaTosorust KJIETKH MpU
OITYyXO0JIEBOM POCTE.

Tema 5.1. Crienuduueckue 0COOEHHOCTH OITyXOJIEBBIX KJIETOK
U TKaHe. Mopdooruueckuii aTunu3M. MetaboInuecKuit
atunu3M. IMMyHOJIOTHYECKU aTUITU3M.

Tema 5.2. KneTounsie u MOJICKYJISIDHBIC MCXAaHNU3MbI
KaHICPOrcHes3a.

Tema 5.3. IIpoTuBOOIYX0J€BBIM UMMYHHUTET. MeXxaHU3MBbI
METaCTa3uPOBAHMSI 3JJ0KAYECTBEHHBIX OITYXOJIEH.

Pazzen 6
I'unokcus.

Tema 6.1. Knaccudukanus runmokCHYECKH COCTOSTHUM.
DK30reHHas TMIIOKCHUSA. DHAOTeHHAs THIIOKCHUS:
(bu3HoIOTHYECKas TUIIOKCHS, PECITUPATOPHAS TUITOKCHS,
HUPKYJISTOPHAS TUTIOKCHS, TEMUYECKasi TUTTOKCHS, TKaHEeBas
TUIIOKCHSL.

Tema 6.2. AnantanroHHbIE peaKIIMU OpraHU3Ma Py TMIIOKCUN
(MeXaHU3MBbI SKCTPEHHON U TOJITOBPEMEHHOMN a/lanTallnn).
OkucnuTenbHbIN cTpecc. MexaHu3mMbl CBOOOTHO-
paJIMKaIbHOI'O OKUCIICHUSI.

HaunmenoBaHue JMCHUILIMHDI

HNmMmyHONorus

O0bém aucuuniannbl, 3E/ax 4.

4/144

COJAEPKAHUME JUCHUITJIMHBI

Pasznennt

Tembl

Paznen 1. O0mas *MMyHOIOTHS

Tema 1.1. BBeieHHe B HMMYHOJIOTHIO.

Tema 1.2. CrpykTypHO-(QyHKIHMOHAJIbHAS XapaKTEPUCTHKA
VMMYHHOH CHUCTEMBI YEJIOBEKA.

Tema 1.3. immyHon033. [ToHsTHE O BPOXKIEHHOM
UMMYHHTETE. Penentopsl pacro3HaBaHus

«IYIKOTO»

Tema 1.4. Knerounsle pakTopbl BpOKIEHHOTO HMMYHHTETA.
Tema 1.5. MonekynsipHsie  (akTopbl  BPOXIECHHOTO
MMMYHHUTETA.

Tema 1.6. ApantuBHble (crenupUYECKU) UMMYHHTET.
OcHOBHBIE TOHSTHS 00 aHTUTEHAX U aHTUTEIaX

Tema 1.7. I 1aBHBII KOMIUIEKC THCTOCOBMECTUMOCTH YEJIOBEKA
(HLA). AHTHTEHIIPE3EHTUPYIOIINE KJIETKH (AIIK).
[Ipouieccunr u npe3eHTanus anturena. [lonsrue o6 anonrose

Tema 1.8. T- u B-num¢ornutsl. Cyononynsuuu. Co3peBaHue u
mipdepennupoBka. Crtpyktypa T- wu  B-kierounoro
PELeNTOPOB.

Tema 1.9. MMMmyHHBIH OTBeT. DPQPEKTOpPHBIE MEXaHU3MbI
UMMYHHTETA

Tema 1.10. I'ymopanpHble (akTOpbl MMMYHHBIX pPEaKLHUH.
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HaunmeHnoBanue qJMCHUILIHHBI

NmmyHonorus

O0bém qucuumInnbl, 3E/ak. 4.

41144

COJAEPKAHUME JUCHUIIJIMHBI

Pa3pennl

Tembl

Hutokunel. Pa3HooOpaswe penentopoB W  MEXaHHU3MOB

peleniui MUTOKWHOB

Pa3nen 2. ITaTonornu

HMMYHUTCTA

Tema 2.1. bonesHu HMMMYHHOM CHUCTEMBI, OCHOBHBIE
MeXaHU3Mbl pa3BUTUSA. OCOOEHHOCTH MEXaHHU3MOB Pa3BUTHS
Pa3JIMYHBIX TUIIOB UMMYHONIATOJOTHYECKUM pEeaKIUil

Tema 2.2. Amnepruveckue 3a0osieBanus. [IpuHIMNBI
JTMArHOCTHKY ¥ JICUCHUs AJUIEPTUICCKUX 3a00JIeBaHUN

Tema 2.3. AyrtouMmmyHHBIe 3a0o0ieBaHUsA. MeXaHU3MBI,
JIeKallie B OCHOBE 3allyCKa ayTOMMMYHHOW ATOJIOTHH.

Tema 2.4. IlepBuuHble M BTOPHUYHBIE WMMYHOIC(HUIUTHI.

Knaccupukauusa. IlpuHUMIBI AMArHOCTUKM U JI€UEHUS
UMMYHOJIe(UIIMTHBIX COCTOSTHUIA.
Tema 2.5. Onyxomun UMMYHHOHI CUCTEMBI -

muMornposindepaTUuBHBIC TPOLIECCHI.

Pazpen 3. MmMmyHOIMarHoctuka,
UMMYHOIIPO(MITAKTHKA,
MMMYHOTEPAIHS

Tema 3.1. CoBpeMeHHblE HaNpaBICHUS U JIOCTUKECHUS
UMMYHOOHOTEXHOJIOTHH.

Tema 3.2. ['muOpumoMHBIC TEXHOJIOTMH. MOHOKJIOHAIBHBIC
antutena. OCHOBHBIC TPOYIIEHTHI MOHOKJIOHAJIBHBIX aHTUTEI

Tema 3.3. 'eHHOMH)KEHEpHBIE LIUTOKUHBI U AHTUIIMTOKUHBI.
AHTHpeLenTopsie aHTHUTENA. CoBpeMeHHBIE
MMMYHOOHOTEXHOJIOTHYECKHE BaKIMHBbI.

HaunmenoBanue JMCUUILINHBI

I'enoMmua u IIPOTCOMUKA

O0bém qucuuminnbl, 3E/ax ..

3/108

COJAEPKAHUE JUCIMITJIMHBI

Pa3gennl

Tembl

Pasgen 1. 'enomuka.

Tewma 1.1. 'enomuka — Hayka o reHOMaxX. CTPYKTYPHBIN aHATN3
T€HOMOB.

Tema 1.2. @yHKUMOHAIbHASI TEHOMHUKA.

Tema 1.3. CO0pKa reHOMOB.

Tema 1.4. CpaBHUTENIbHAS TCHOMUKA.

Tema 1.5. MeanmmHCKas TeHOMHUKA.

Pa3nen 2. IlporeoMuxka.

Tema 2.1. IlpoTeomuka — HayKa 0 OeiKax

Tema 2.2. [IpoTeoMHBIE METOABI

Tema 2.3. Ilporeomuka MoauduKkanuii OENKoB.

Tema 2.4. CucremHast OMOIOTHS.

HanmeHoBanue JMCUUILINHBI

OcHOBBI OMOMH(POPMATUKU

O0bém qucunmiannel, 3E/ak.u.

4 3E (144 uac.)

COJAEPKAHUME JUCHUIIJIMHBI

Pa3pennl

‘ Tembl
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Pa3nen 1. BBsenenue B
OnonH(pOpMaATUKY

Tewma 1.1. McTopus BO3HUKHOBEHHsI OMOMH(DOPMATHKH KaK
Hayk#. CBs3b OMOMH(POPMATUKH C €CTECTBEHHBIMU
HayKaMmu. [ 'eHOM 4enoBeKa u COBpeMEHHbIE
«TIOCTTEHOMHBIE» TTPOCKTHI.

Tema 1.2. OcHOBHBIE OOBEKTHI, LIENIH U 3a4a4u
ouonHpopMaTHKI

Tema 1.3. Criennduka paboThl ¢ OMOTOTHYECKUMH
naHHbIMH. Vcrionb30BaHre METOZ0B OMOMH(POPMATUKHU B
peuieHrnd GyHAaMEHTAIbHBIX U MPUKJIAIHBIX 3aa4.

Paznen 2. ®opmatel JaHHBIX

Tema 2.1. Moaens nanasix NCBIL

Tema 2.2. dopMat maHHBIX 715 PEICTABICHUS
HYKJICOTUAHON MOCJIEI0BATEILHOCTH U MOKa3aTenei
kauectBa FASTQ.

Tewma 2.3. ®opmat XpaHeHHs pa3METKU F€HOB U DJIEMEHTOB
nocnenoBarensbHocTedt JIHK, PHK u 6enkos GFF (General
Feature Format)

Paznen 3. buonndopmannoHHbie
0a3bl JaHHBIX

Tewma 3.1. Peno3utopun HyKJieaTUIHBIX
nocaegoBarenbHocTeit GenBank, EMBL, KEGG

Tema 3.2. baza gaHHBIX O€IIKOBBIX IIOCIIEIOBATEIILHOCTEH
(UniProt).

Tewma 3.3. banku nanubix 6enkoBbix cTpykTyp (PDBe,
PDB)).

Tewma 3.4. Metaboaudeckue 6a3bl ganabIX (KEGG
PATHWAY).

Tema 3.5. MeaunuHckas 0a3a JaHHBIX O F'€HAaX U CBA3aHHBIX
¢ HuMmu 3a0oaeBanusaMu OMIM.

Paznen 4. Cucremsl
MHTETPUPOBAHHOTO JIOCTyTA
K OMOMH(OPMALINOHHBIM
0a3aM JaHHBIX

Tema 4.1. IlonckoBas cuctemMa HHTETPUPOBAHHOTO JOCTYTIA
K JJAHHBIM HYKJICOTHUHBIX U OEITKOBBIX
IIOCJIEI0BATEIBHOCTEN, TEHOMHO-OPUEHTUPOBAaHHON
nH(pOpMaInH, JaHHBIM TpeXMEpHBIX CcTpYKTYp (Entrez,
Sequence Retrieval System (SRS)).

Tewma 4.2. 'enomusie Opay3epsl (NCBI Map Viewer,
UCSC).

Tema 4.3. OnTumu3anus Noucka Hay4YHoU nHpopmanuu ¢
noMoisio PubMed. basel nannsix Entrez, GeneBank, EBI,
EMBL, DDBJ u np.,

Paznen 5. Anaroputmbl paboThI €
TAHHBIMA

Tema 5.1. MHCTpyMEHT KOHTPOJIA KQYECTBA JIJIs TAHHBIX
MIOCJIEZIOBATEIBHOCTHU C BBICOKOM MPOIYCKHOMN
cniocoOHocThIO (FastQC)

Tema 5.2. BeipaBHuBaHus niocieaoBaTeabHocTel. Llenn u
THUIIBI BbIpaBHUBaHUU. [lapHOE 1 MHOXKECTBEHHOE
BBIpaBHUBAHHUE.

Tema 5.3. CtpykTypHast 6nonHpopmaruka. basel JaHHBIX U
WHCTPYMEHTHI 11 pabOThl C TPEXMEPHBIMU CTPYKTYpPaMHU.
Tema 5.4. Ananu3 PHK u skcnipeccuu renoB. ba3bl 1anHbIX
Y UHCTPYMEHTHI JJIs1 paOOTHI.

Tema 5.5. GS — cexBeHMpPOBaHME CIEAYIOLIETO TOKOJIECHMSL.
COopka reHOMOB
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Tema 5.6. IHTepakTUBHBIA HHCTPYMEHT ISl BU3YaJIbHOTO
uccienoBanus reHoMHbIX JaHHBIX (The Integrative
Genomics Viewer (IGV))

Tema 5.7. Ilonyuenue uzo0pakeHUN IPOCTPaHCTBEHHBIX
CTPYKTYp OMOJOTHYECKUX MaKpPOMOJIEKYJ OCIKOB U
HYKJIeHHOBBIX KucaoT (RasMol)

Paznen 6. IlpuknagHoe

IIPOrpaMMHO€E 00ecrieyeHNE

Tema 6.1. ITaket nporpamm BLAST
Tema 6.2. Ilaket nmporpamm Bioconductor
Tewma 6.3. Ilaket nporpamm Biopython
Tema 6.4. Ilaker nporpamm EMBOSS
Tema 6.5. Onnaiin cepsuc REVIGO

HaumenoBanue
duznueckas KyubTypa
JTUCIHUTLINHBI
O0BEM JUCUMIIIMHBI, 3.€ 2172
Jak.u.
COJAEP KAHUE JUCIHUIIJINHBI
HauMeHoBaHnue

pasaesia THCIHIJIMHBI

Coaep:xanue pa3jaena (TemMbl)

Paznen 1. IIpaktuueckuii

Tema 1.1. ®Owusznueckas

KyJbTypa B  OOINEKYJbTYpHOH H
npodecCHOHaTbHOM NOJATOTOBKE CTYICHTOB.
Tema 1.2. CommanbHO — OHMOJIOTHYECKHE OCHOBBI (PH3MUECKOU

KYJIBTYPBI.

Tema 1.3. JIppxHAS TOATOTOBKA

Tema 1.4. OcHOBBI 310pOBOTO 00pa3a )KU3HU CTYACHTA.

Tema 1.5. CaMOKOHTPOJIb 3aHUMAIOIIUXCS] PU3NYECKON KyJIbTYPOH U
CIOPTOM

Tema 1.6. JIlerkas atiieTuka

Paznen 2. KoHTposbHbIif
paszen

HpI/IeM KOHTPOJIBHBIX TCCTOB U HOPMATHBOB

Hauvenosanue [Tpuknannas ¢puznyueckas KyiabTypa
AUCIHUTIINHBI p 4 YARTYP
O0bEéM TUCHUILIHHDI, 0/328
3.e./ aK. 4.

COJEPKAHUE JUCHUITJINHBI

Pasznennl

Tempbl

Paznen 1. Ilpaktuueckuii

Tema 1.1. CnopTUBHBIE UTPBI

Tema 1.2., ODII ¢ aneMeHTaMHi CHUI0BOH IMOATOTOBKH

Tema 1.3. ODII ¢ aneMeHTaMHU JTETKON aTJIETUKHU

Tema 1.4. ODII ¢ sneMeHTaMu 0340POBUTEIBHON TMMHACTUKH

Tema 1.5. ODII ¢ anemeHTaMH €TMHOOOPCTB

Tema 1.6. O310poBUTENBHBIE BUIBI PU3NYECKON aKTUBHOCTH JIJIS
CTYJICHTOB C OCJIA0JICHHBIM 37I0POBbEM

Pazgen 2.
CamocTogTeabHas
pabota obyyaromuxcs

Tema 1.1. ®usudeckas KyIbTypa B IPOU3BOACTBEHHON AESITETLHOCTU
OakajgaBpa M CIeIHAINCTA

Tema 1.2. [lcuxodusnonornyeckre OCHOBBI y4eOHOTO TpyAa U
MHTEIJICKTYaJIbHOM AEATEIHOCTH.
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Haumenosanue [TpuknanHas ¢pusnyeckas KyJIbTypa
JAUCHHUILIMHBI
O0BEéM TUCHUILIMHDI, 0/328
3.e./ aK. 4.
COJAEPKAHUE JMCIUIIJIMHBI
Pa3pennl TeMBI
Tema 1.3. CpencrBa pu3HUECKOi KyJIbTYphl B PETYIUPOBAHUT
paboTOCIIOCOOHOCTH.
Tema 1.4. OOmas ¢u3nveckas U CIOPTUBHAS MMOATOTOBKA B CHCTEME
(U3MYECKOr0 BOCIUTAHUS.
Tema 1.5. OcHOBBI 370pOBOT0 00pa3a ku3HH cTyaeHTa. OCOOCHHOCTH
aJlanTalyy K (U3MYeCKUM Harpy3Kam.
Tema 1.6. ®uznueckas KyabTypa B OOIIEKYJIbTYpPHOU U
npo¢eCCHOHATILHOM MOATOTOBKE CTYIEHTOB.
Tema 1.7. ConmanbHO — OMOJIOTHYECKHE OCHOBBI (PH3UIECKOM
KYJIBTYPBI.
Tema 1.8. CaMOKOHTPOJIb 3aHUMAIOIIUXCSI PU3NYECKON KYIbTYPOH U
CIOPTOM
HaunmeHoBanue
IMuToreneTnka
AUCHMILTUHBI
O0BbEéM TUCUUIJINHBI, 41144
3E/ak.u.
COJAEPKAHUE JTUCHUITJIMHBI
Paspnennl Tembl
Pasznen 1. Beenenue B Tema 1.1. Ilpenmer u 3anaun nuToreHeTUKU. MicTopus pa3BuTHs
LIUTOTE€HETUKY LIUTOT€HETUKU
Pa3nen 2. Meronbl Tema 2.1. Tunbl MukpockonoB. O0i1acT NPUMEHEHUS
LUTOT€HETHUKU

Tema 2.2. Metoasl k1acCu4ecKoi HUTOreHeTUKH. KynpTuBUpOBaHue
Pa3IMYHbIX KJIETOK

Tewma 2.3. luddepennumanpHas okpacka MeTadazHbIX XpOMOCOM.
CecTpHHCKHE XPOMOCOMHBIE OOMEHBI

Tema 2.4. dnyopectieHTHas THOpuaAM3anus in Situ

Tewma 2.5. PaznoBugnoctu FISH Mmetona. Kimnanueckoe
npumenenue. Murepdasusiii FISH

Tema 2.6. CpaBHUTeNbHAsA TEHOMHAs THOPHUAN3ALINS

Tewma 2.7. PaznoBunnoctu CGH-metona (m-CGH, HR-CGH, a-
CGH). Knuanveckoe mpruMeHeHne

Pasnen 3. CtpykrypHas
OpraHu3arus
9YKapHOTHYECKOIO
reHOMa

Tewma 3.1. 'enom sykaproT. XpoMOCOMHas U BHEXPOMOCOMHas
JHK. Buzyanuzanus ypoBHei opranuzanuu JJHK sykapuor

Tewma 3.2. JlenBepoBckas u [lapmkckast kiaccuuKaum XpoMOCOM.
OyXpOMATHHOBBIE U T€TEPOXPOMATHHOBBIE YHACTKU
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Paznen 4. Apxurexkrypa
uHTEephazHOro sapa

Tema 4.1. Busyanuzaumss apxXuTeKTypbl HHTEp(a3HOro sjpa.

XPpOMOCOMHBIE TEPPUTOPUH

Tewma 4.2. UnaktuBanus X-xpomocomsl. Jlerekuus tenbla bappa

Paznen 5. XpomocomHbie
MEepEeCTPOMKHU U
F€HOMHbBIE MyTalluu

Tema 5.1. 'enomHbIE MyTaluu

Tewma 5.2. CtabunbHbIC U HECTAOUIIBLHBIE abeppariiu XpOMOCOM

Tema 5.3. Ananu3s rennsix mytanuii merogamu FISH u CGH

Paznen 6. DBomronusa

Tema 6.1. DBoJOIMA 3YKaPUOTHYECKOTO Spa. IBOJIOIHUS AyTOCOM

HACJIEI0BAHNS IIPU3HAKOB
IIpY BHYTPUBUOBOU

KapuoTHUIla Y MIOJIOBBIX XPOMOCOM
Paspen 7. Jlenenue Tema 7.1. Knerounsiii iukia. Muto3. Oransl. Perynauus
KJIETOK
Tema 7.2. Meiio3. Oransl. Perynsauus. Konbroranus u
PEKOMOMHALINS TOMOJIOTMYHBIX XpoMOcoM. CHHANITOHEMHBIN
KOMILJIEKC
HaumeHoBaHue
[IpakTHKyM 1O reHeTHKE
AUCHMILINHBI
O0BbEéM TUCUUIJIMHBI, 10/360
3E/ak.u.
COIEPKAHUE JUCIHHUIIJINHBI
Paspnennt Tembl
Pasnen 1 Tema 1.1. 3axoHsl Mennens
3aKOHOMEPHOCTH Tewma 1.2. MoHOTHOpUIHOE CKPEIIMBAHUE

Tema 1.3. JluruOpuHoe CKpelBaHue

Tema 1.4. BzaumozpeiicTBre reHOB Kak 0OJ{Ha U3 IPUYUH

rubpuan3anm OTKJIOHEHHMS OT MEHJIEJICBCKUX KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEN
pacuICIUICHUS
Tema 1.5. HacnenoBaHmue, CLIETJICHHOE C ITOJIOM
Tema 1.6. CuensieHHOE HacIe0BaHUE U KPOCCUHTOBEP
Tewma 1.7. I'eHeTHueCKOE KQPTUPOBAHUE DYKAPUOT
Pa3nen 2 Tewma 2.1. MeToasl MHOTOMEPHOTO CTaTUCTUYECKOTO aHAJIN3a
HacnenoBanue KOMILIEKCa KOJIMYECTBEHHBIX IIPU3HAKOB
KOJINYECTBEHHBIX
NPU3HAKOB Tema 2.2. 3aKOHOMEPHOCTH HACJIEIOBAHUS KOJINYECTBEHHBIX
IIPU3HAKOB
Tema 2.3. BapbupoBaHu€e KOJINYECTBEHHBIX IPU3HAKOB 10
BIIMSIHMEM CPEJOBBIX YCIIOBHM
Tema 2.4. Mertonbl onpeaeneHus KodppHUIMeHTa HacaeayeMOCTH
Tema 2.5. HacnegyeMocTh ¥ NOBTOPSEMOCTD KOJTMYECTBEHHBIX
MIPU3HAKOB
Pazpen 3 Tema 3.1. IlpuHuuMIBI OpraHu3annu paboThl IUTOI€HETUYECKON
[Murorenernueckue nabopaTopuu
METOJIbI

Tewma 3.2. Ocobennoctu 3a6opa Ouomarepuana. KynstuBupoBanue
kieTok. DuKcanus U OKpalIuBaHUE MPEenapaToB
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Tema 3.3. M3yueHue npenapaToB ¢ UCIOIb30BAHUEM CBETOBOTO
MUKpOcKorma. [IpuHIUITBI KApUOTUITUPOBAHUS

Tewma 3.4. CriocoOb1 tuddhepeHIInaIbHOTO OKpAIIUBaHUS
XpoMocoM. AHanu3 abeppanuii

Tewma 3.5. Ananu3 cTaOWIbHBIX abepparuii XpoMOCOM

Tewma 3.6. Ananu3 HecTaOMIBHBIX abeppaluii XpOMOCOM

Tewma 3.7. Ananu3 cecTpuHCKHX XpoMOCOMHBIX 00MeHOB (CXO) B
TPEX MOCIEI0BATEIbHBIX JENCHHUSX JIUM(POUUTOB Nepudeprueckoi
KpOBH

Paznen 4 Tema 4.1. FISH texHonoruu. 3tansl OKpalIuBaHus MeTaa3zHbIX
MonekynspHo- XpOMOCOM

[IUTOTCHETHYECKUE
METO/IbI

Tema 4.2. Mukpockonu4eckuii aHanu3 MeTadasHbIX XpOMOCOM,
OKpalIeHHBIX (PIFOOPOXpOMaMU

Tema 4.3. Dransl okpalnBanus rucronoruyeckux cpezos FISH

Tewma 4.4. MUKPOCKONTUYECKUN aHATU3 UHTEP(HA3ZHBIX XPOMOCOM C
MCIOJIb30BaHUEM (ITIOOPECIIEHTHOIO MUKPOCKOIIA

Tewma 4.5. Beinenenue HopmaiibHOU 1 onyxoseoit [IHK u
MPUTOTOBIIEHHE TIpenaparo i MeTadaznoii- CGH TexHomoruu

(M-CGH)

Tema 4.6. MukpockonupoBaHHe MPENnapaToB, NOTYYEHHbIX
MetosioM m-CGH ¢ ucnonab30BaHuEM KOMIBIOTEPHBIX TPOrpaMM

Pazgen 5 Tema 5.1. UHCTpyKTax MO TEXHUKE OE€30MACHOCTH U 3HAKOMCTBO C
MonekysipHble OCHOBBI | 000pyIOBaHUEM
HACJIEJICTBEHHOCTH

Tema 5.2. IlpuroroBnenne pacTBOPOB Ul BBIIACIECHUS
HYKJIEMHOBBIX KHCJIOT

Tema 5.3. Beigenenue totansaoit PHK u cuntes k/JHK

Tewma 5.4. IlpuroroBieHne pacTBOPOB IS AIeKTpodopesa

Tema 5.5. Tlogbop npaiimepoB u noa60p ycnosuid st TP

Tema 5.6. PecTpukiust ¢ pa3HbIMU PECTPUKTA3AMU U PA3HBIMU
METOJaMH Telb-dJIeKTpodopesa

Tewma 5.7. Ouncrka mnazmuaon JIHK it cekBeHnpoBaHus 1o
CoHrepy U OAr0TOBKA K CHKBEHHUPOBAHUIO.

Pa3nen 6 Tema 6.1. IIpuroroBieHne KOMIETEHTHBIX KJIETOK
I'enernueckuii anams y
Oaktepuii

Tewma 6.2. Tpanchopmarnust 6akrepuii E. coli

Tewma 6.3. Beinenenne mnasmuaaon JIHK u3 6akrepwuii E. coli

Tewma 6.4. Pectpuktabiii ananms JIHK. Jluruposanne [JHK

Tema 6.5. OTOOp KIIOHOB, HECYIIUX PEKOMOMHAHTHBIE IJIA3MU/IbI.
CKpUHUHT BBIPOCIINX KOJOHHH TpaHC(HOPMaHTOB
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Tema 6.6. [ToceB KJIETOK Ha MUTATEIBHYIO CPENLY

Tewma 6.7. Tpancdexuust u korpaHcHeKIrs B SyKapUOTHICCKUIH
T€HOM

Tema 6.8. 'eHeTYeCcKuil IepeHOC MaTepualia MocpeICTBOM
KOHbIOTAITU!

Tema 6.9. I'eneTnueckuii nepeHoc MaTepuana ocpeaCTBOM
TPaHCIYKLIUH

Tema 6.10. Cenexuus KU3HECIIOCOOHBIX KJIOHOB

HaumenoBanmne
CoBpeMeHHBIE METOJIbl TCHETHKHU
JUCIMILINHDBI
O0bEM JUCHUILIHHBI, 5/180
3E/ak.u.
COJAEP KAHUE JUCIHUIIJINHBbI

Pasznennl

Tembl

Paznen 1 Meroanueckue
MOJIXO/IbI, UCIIOJIb3yEMbIe
B I'CHCTHUKC

Tewma 1.1. 'nbpugosorndeckuii 1 OMOXUMHUICCKUE METO IBI

Tema 1.2. HHTOHOFI/I‘IGCKI/Iﬁ 1 MOJICKYJIIAPHO-TCHECTUYCCKUC MCTO/IbI

Paznen 2
MonexkynsapHo-
TE€HETUYECKNE METO/IbI

Tema 2.1. Metoas Beienenns JIHK u3 kinetox

Tema 2.2. Metoasl Beiienienns PHK u3 kierok, cuates kJHK

Tewma 2.3. Pectpukuus JJHK

Tema 2.4. I'enb-anekTpodopes u ero BUIbI

Tema 2.5. HOJ'II/IMepaSHaH HernHag peakuus U €€ pa3HOBUIHOCTHU

Tema 2.6. Metobl, 6a3upyromuecst Ha THOPUAN3ALUU
HYKJIEMHOBBIX KHCIIOT

Tema 2.7. Meroas! cexBennposanus JJHK

Tewma 2.8. CekBeHupoBaHue HOBOTO TokojieHus - NGS

Paznen 3

MeTtonab!l UcciieI0BaHUS
(YHKITUHU B SKCIIPECCUH
T€HOB

Tema 3.1. Metoabl ”HAKTUBAlLMU T€HOB IPOKAPHOT, CANUT-
HaIlpaBJICHHBIN MyTareHes3

Tewma 3.2. MeTo bl HTHAKTUBAIIMU T€HOB dyKapuoT. HokayT

Tewma 3.3. Metoasl nnaktuBanuu renoB. Hoxnayn u PHK-
uHTEepPepeHus

Tema 3.4. OnieHka sKcpeccuy reHOB

Tema 3.5. HanpaBneHHOE N3MEHEHNE YPOBHS 3KCIPECCUU I'€Ha
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HaumenoBanue
MonekyisipHas reHeTuKa

AUCHHUILINHBI

O0BEéM TUCHHUIIIHHBI, 6/216

3E/ak.u.
COJAEPKAHUME JUCHUIIJIMHBI

Pa3nennl Tembl

Paznen 1 Tema 1.1. Ilpenmer u nuctopust MOJIEKYJISIPHON T€HETUKU

BBenenue B

MOJIEKYJISIPHYIO T€HETUKY

Paznen 2 Tewma 2.1. Ctpoenne u PyHKIIUN HYKJIEHHOBBIX KHCIIOT

['enernueckuii maTepua.

CrpykTypa u QpyHKUIUN
Tema 2.2. Peruukanus JJHK B kiieTkax apxeii, mpokapuor u
3yKapuoT
Tema 2.3. OcoOeHHOCTH peMIUKaluy in vitro
Tema 2.4. IlonumepasHasi LieTIHas peakus B pealbHOM BPEMEHU
KaK aKTyaJbHBIA METOJI B COBPEMEHHBIX OMOJIOTHH U MEIUIIMHE
Tema 2.5. Ctpykrypa u ¢pyHkuuu Tenomep. Tenmomepasa, ee
CTPYKTypa ¥ NPUHIUI paOOThI

Paznen 3 Tema 3.1. Tpanckpunuus y npokapuoT U 3yKapuoT

MexaHu3Mbl peaiu3anuu

TE€HETUYECKOMN Tema 3.2. Ilponieccunr PHK y npokapuot u aykapuot

uHpopMalnu.

Tpanckpunuus

Pasnen 4 Tema 4.1. Tpancnsiuys y npokapuoT

MexaHu3Msl pean3anuu

HACIECTBEHHOH Tewma 4.2. Tpancnsuus y 3yKapuoT

nH(pOpMaLINH.

Tpancasauus

Pazpnen 5 Tema 5.1. Perynsiiust akcnpeccuu reHoB y pokapuot. OnepoH

Perynsauus sxkcnpeccun

FeHOB Tema 5.2. Perynsiuust akcripeccuu reHoB Y IpoKapHoT. Poib
perynstopsbix (Mansix) PHK y npoxapuor u PHK-
MepeKIIroUaTenein
Tema 5.3. Perynsiuus sKCpeccuy T€HOB y 3YKapUOT.
XapakTepucTuKa LUC- U TPAHC-PETyIATOPOB
Tema 5.4. Perynsius 3KCIIPECCUH T'€HOB Y 3YKapHOT.
XapakTepuctuka perynaropssix (manbsix) PHK y aykapuor.
Perynsiius TpaHcasiuuu

Pa3nen 6 Tema 6.1. CriocoOb1 pexkoMOuHAIMN

PexomGunauus THK Tewma 6.2. MonekynspHO-T€HETUYECKHE TTPOIIECChI, HEOOXOAMMBIE
JUIst pekomOuHaruu in Vitro. Pectpuknus JJTHK
Tewma 6.3. MonekynsipHO-T€HETUYECKHE TTPOIIECChI, HEOOXOMMBIE
i pekomOuHaimi in vitro. Jedocdopunuposanue JJTHK
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Tema 6.4. MonekyasipHO-TEHETUYECKUE MTPOIIECChI, HEOOXOAMMBIC
T pekoMOuHanuu in vitro. Jluruposanue JJHK

BekropHbie MOJIEKYIIBI U
X KOHCTPYHPOBaHUE

Pazpen 7 Tema 7.1. MosexynsipHble MEXaHU3MbI TEHHBIX MyTalUH
Penapanusa JJHK
pauus /1 Tema 7.2. Ilpsimas penapanust

Tema 7.3. Dkcuu3uoHHas penapanus. MUCMATY penapanus
Tewma 7.4. PekomOuHannonHas penapanus. SOS-penapariusi.
VYuyactue pemoaenupoBanus xpomatuna B penapauuu JJHK y
JYKapuoT

HaumeHoBaHue
I'eneTnyeckas nHKeHepUs

AUCHMILINHBI

0bEM IMCUMILTHHBI

O0nEM e | 444

3E/ak.u.
COILEPKAHUME JUCIHUIIJINHBI

Paspnennt Tembl

Pazgen 1 Tema 1.1. Ilpeamert u 3agaun reHHOW MHXKeHEeprUU. OCHOBHBIE

Brenenue B rennyro 3TaIbl Pa3BUTHUSA, TPOOJIEMBI U TIEPCIIEKTUBBI TEHHON MHXEHEPUU

HMHKEHEPUIO

Paznen 2 Tema 2.1. OO1ue npuHIUIB MAHUIYJISIIUN C HYKJIEMHOBBIMU

KUCJI0TaMU U Oenkamu. bromornyeckue CUCTEMBI,
HCIIOJIB3YIOIIHECS B TCHETHYCCKOM HMHXXCHCPUU

Tema 2.2. IlonsiTe BeKTOpa, HEOOXOAUMBbIE
CBOMCTBA BEKTOPOB, UX BUABIL. [1na3mMuiHbIe BEKTOPBL. BEKTOpHI
JUIsl KJIOHUPOBaHMsI KpynHbIX GparmMenToB JTHK

Tema 2.3. @epMeHTHI, UCTIOIB3YEMBIE B TECHHON MH)KEHEPHH.
Pectpunmpyromue sHA0HYKII€a3bl

Paznen 3
I'ennas unxeHepus
OaxTepuit

Tema 3.1. OcoGeHHOCTH T€HHOI UH)KEHEpUN OaKTepraIbHbIX
KJIETOK

Tewma 3.2. Tpancdhopmarius u 0oT60p KIETOK, COEPKAIINX
pekomOunanTHyto JJHK

Tema 3.3. Ilony4yeHne peKOMOMHAHTHBIX OEJIKOB B OaKTepHATbHBIX
KJIETKaX. MUKpOOHOIOTHYECKOE TIPOU3BOJICTBO JIEKAPCTBEHHBIX
MIPEnapaToB U KOMMEPUYECKUX MPOIYKTOB

Pasznen 4
I'ennas nnxenepus
JPOXKIKEN U paCTCHUU

Tewma 4.1. I'enHas nHxxeHepus Ipoxxkei. J[poxikeBble BEKTOPHI.
CenexTuBHbIE MapKepbl. MICKycCTBEHHbBIE XPOMOCOMBI IPOKKEN

Tema 4.2. T'ennas umxeHepus pacteHuid. CrocoObl BBEAECHHUS
qyKEpPOJHBIX T€HOB B pacTeHusl. ArpoOaKkTepHaIbHOe 3apaKeHUEe U
TpaHcopmanus pactenuid. Ti-mmazmuaa

Tema 4.3. CBolicTBa TpaHCT€HHBIX pacTeHui. [IpuMeHenne reHHoin
VHXEHEPUU PACTCHUIN

Paznen 5

Tewma 5.1. OcoOeHHOCTH TEHHOW MH)KEHEPUHU KUBOTHBIX. BEeKTOpHI
Ha OCHOBE BUPYCOB
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I'ennas HHXXCHCPHA

Tema 5.2. CriocoObI BBEICHHsI TPAHCTEHOB B KJICTKH

SKUBOTHBIX MJICKOITMTAIOIINX
Tewma 5.3. IlonydeHne TpaHCTEHHBIX KJIETOUHBIX JIMHUMA U
TPaHCTCHHBIX )KMBOTHBIX, HX TPUMEHCHHUE

Paznen 6 Tewma 6.1. 'enoTepanusi, OCHOBHBIE METOJIBI TCHOTEPAITHU: €X VIVO

OcCHOBBI T€HOTEpAIIUU

U in vVivo

Tema 6.2. Cuctemsl J0ocTaBKU reHOB. BupycHbIe ccTeMBbI
JOCTaBKU TeHOB. HeBUpyCHBIE CHCTEMBI IOCTAaBKU TCHOB

Tema 6.3. PenakTrpoBaHue reHETUUECKOI0 MaTepuania

Tema 6.4. DTU4ecKue aceKThl TEHETUIECKONW MOTU(DUKAIIH
OpraHHU3MOB

HaunmenoBanue o
I'eHeTnka dyenoBeKka ¢ OCHOBAMU MEIUIIMHCKON T€HETUKHI

JTUCIHUIIINHEI

O0BEéM TUCHUTIINHBI

e » | 8/288

3E/ak.u.
COJEPXKXAHUE INCIHUIIJINHBI

Pa3geanl Tembl

Paszpen 1 Tema 1.1. Ilpenmer u ucrtopust pa3BUTUS TEHETUKU YEJIOBEKA U

BBenenue B reHeTUKY MEIULIMHCKON IeHETUKHU

yejI0BeKa U

MCAUIHUHCKYIO I'CHCTUKY

Pasnen 2
OOBEKT U METOIBI
TCHETUKH YEJIOBEKA

Tema 2.1. OcoOeHHOCTH YeI0BEKa KaK 00BbEKTA TEHETHUECKINX
HCCIeIOBaHH. XapakTepUCTUKA FTeHOMa YeJIOBeKa

Tema 2.2. Ilutorenernueckuii metof. [IpuHiuns! metona, ero
BO3MOKHOCTH ¥ OTPaHUYEHMS

Tewma 2.3. Knunuko-reneanorudeckuii Mero. [Ipunnumns Mmetonaa,
€ro BO3MOKHOCTH U OTpaHUYECHUS

Tewma 2.4. bauzuenossiit Mmeto. Koaddumment nacnegyemoctu

Tewma 2.5. [lonyasiunOHHO-CTATUCTUYECKUI METOJI. 3aKOH XapIu-
Baiin6epra

Tewma 2.6. MonekynsipHO-TEHETHIECKHNE U OMOXUMUYECKHE METOIbI

Paznen 3
I'eneTuka pazButus

Tema 3.1. DTansl OHTOICHE3a M UX TCHETHUCCKUN KOHTPOJIb

Tema 3.2. 'eHEeTHUYECKUE U DIUTCHETUIECKUE MEXaHU3MBI,
KOHTPOJIUPYIOIIHE MPOIIECC CTAPCHUS

Tema 3.3. 'enernka nosegeHus. MeToabl ICUXOT€HETUYECKUX
HUCCIIEIOBAaHUN

Tema 3.4. IIcuxoreHeTHYCCKHUE HUCCICIO0BaHUs NHTCIIJICKTA,
TEMIICPAMCHTA 1 JINYHOCTHU

Tema 3.5. OCHOBBI CHOPTUBHOW M€HETUKH
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Pa3znen 4 Tema 4.1. MyTanmoHHbIN POIECC KaK OCHOBA HACJIEACTBEHHOM
MonoreHHbie 00JI€3HI MaTOJIOrUU. MeTo bl U3yUeHHsI MOHOT€HHBIX 0OJIe3HEH

Tewma 4.2. Haubosnee pacipocTpaHeHHbIE MOHOTCHHBIE 00JIC3HH

Paszpgen 5 Tema 5.1. XapaKkTepHuCcTHKa KapuoTuIla YeJI0BEKa.
XpomocomHsble 6oe3nn | Kapuorunupoanue. MeTo bl SKCIpecc-quarHoCTUKU

Tema 5.2. XpomocoMHbIe 00Jie3HH, KiIacCH(pHUKAIMSA, MPUIMHBI
BO3HUKHOBEHMS. Mo3auimsm

Pa3nen 6 Tema 6.1. IIprunHBI BOSHUKHOBEHUS U METO/BI U3yUEHUS
MynbTudakTopuanbibele | MyJbTU(GAKTOPHATIBHBIX OOJIEe3HEN
0oJe3HH
Paznen 7 Tema 7.1. bone3nu ¢ HETpaAUIIMOHHBIM HACJIEIOBAaHUEM.
bosesnu ¢ Knaccudukanms.
HETPpaIUIHOHHBIMHU Tema 7.2. MutoxoHapHuanabHbIe 60JI€3HH, O0JIE3HH T€HETUIECKOTO
TUITAMHU HaCJICIOBAHNA UMIPUHTHHIA U SKCIIAHCUU HYKJICOTHIHBIX IOBTOPOB.
Paznen 8 Tema 8.1. IIpuHUUMIIBI TUATHOCTUKYU, TPOPUIAKTUKYI U JICUEHUS
JIMarHocTHKa, Je4YeHUe U | HaCJIEJCTBEHHBIX O0JIe3HEH uenoBeKa
npopUIIaKTHKA -
HAC/Ie1CTBEHHOM Tema 8.2. MonekysipHble OCHOBBI T€HETUYECKON KOPPEKIIMU U
1ATOTOLHIL reHOoTepanuu
Paznen 9 Tema 9.1. I'eneTnuecku 00yCIOBIECHHBIE PA3IUYUS B pEAKLUAX
dapmakoreHeTuKa OpraHu3Ma Ha JIEKapCTBEHHBIE CPEJICTBA
Tema 9.2. @apmakoreHeTHYECKUE TECThI U EPCOHUPUKALINS
JIe4yeOHbIX MEePOTIPUITUI
Paznen 10 Tema 10.1. DTrueckue npobiIeMbl HUCCIEI0BAaHUS TEHOMA YeI0BEKa
OTHUYeCKUE BOIPOCHI U IPAKTUYECKOTO UCIOIb30BaHUS T€HOMHBIX TEXHOJIOTHI

T'CHCTHUKH YCJIOBCKA

HanmeHnoBanue

I'eHeTMKa MUKPOOPTraHU3MOB
AUCHUILINHBI
O0bEM JUCHUILIHHBI, 6/216
3E/ak.u.

COJAEPKAHUME JTUCHUIIJIMHBI
Pasnenl Tembl
Paznen 1 Tema 1.1. 3HaueHNE FEeHETUKU MUKPOOPTaHU3MOB B CUCTEME
Benenue Ouosjornueckux aucuuiuivg. [IpeaMer u 3aaun AUCHUIIIIMHBI
Paznen 2 Tema 2.1. CtpykrypHas ¥ QyHKIHMOHABHAS
CrpykTypHO- OpraHM3alys FTeHETUYECKOI0 MaTepuana NpoKapuoT
(byHKIMOHANIBHAS
OpraHH3aLys reHoMa Tema 2.2. OcoGeHHOCTH peaan3aluy TeHeTHYecKoi nHbopMaluu
TPOKAPHOT (TpaHCKpHUIIINSA)

Tema 2.3. OcoGeHHOCTH peann3aluy reHeTu4eckoi nHpopMaluu
(TpaHcsIHs)

Tema 2.4. 'eHeTMYECKUI KOHTPOJIb PETYJISALNN aKTUBHOCTH I'€HOB
npokapuot. OnepoHsl
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Pa3nen 3
Knerounsrii nukn

Tema 3.1. KneTo4Hslil UK NpoKapuoT. I eHeTU4eCKrii KOHTPOJIb
KJIETOYHOTO IMKJIa

Tewma 3.2. Ocobennoctu perumkaiuu JIHK y nmpokapuot

Tema 3.3. Hapymienus npoiiecca pervimkanu. Myranuu.

Tema 3.4. I'enetndeckuii KOHTpob perunkanuu JJHK

TCHETUYECKUE DJIEMEHTHI
OakTepuit

Paznen 4 Tema 4.1. bakTepuanbublie maa3mMuibl. CTpyKTYpHO —

DKCTpaxpoOMOCOMHas (yHKIIMOHATEHAS OPTaHU3AIINS, CBOMCTBA IJIa3MUI.

JHK npokapuor
Tewma 4.2. Knaccudukarus miazmua. @akTopsl nepeHoca.
KonbloratupHble M1a3MH/Ibl, HEKOHBIOTATUBHBIE TJIA3MU/IBI,
KOMHTETPATUBHBIC TUIa3MUIbl, KPUIITUYECKHUE TIA3MHUIbI
Tema 4.3. Pennmukanust riazmMu. ['eHeTHUeCKU KOHTPOJIb
peTUTUKALIMY TUIa3MUJ]
Tewma 4.4. MenunHCKOE 3HaY€HUE TJIa3MU/I, UX POJIb B IPUPOJIE U
MIPOU3BOJICTBE

Paznen 5 Tema 5.1. CtpykTypHO-(yHKIMOHAIBHAS OPraHU3ALINS

MoOumnbHbIe MOOUITBHBIX T€HETUYECKHUX AJIEMEHTOB MPOKAPHOT U UX

KJIaCCU(PUKALIHS

Tema 5.2. Mexanu3msl Tpancno3uuu MI'D. IHTerpoHsl

Pazzen 6
[Iepenoc renernueckon
uHpopManuu y 6akrepuit

Tema 6.1. CriocoObI mepeHoca reHeTHUECKON HH(POPMAIIH Y
6axtepuit. Tpanchopmanus

Tewma 6.2. Tpancaykuust

Tema 6.3. Konbroranus. I'eneTnueckas peKoMOMHALINS

Paznen 7

I'eneT4eCKUN KOHTPOIIb
OaxTepraibHON
YCTONYUBOCTH U
aJalTUBHBIX ITPOLIECCOB

Tema 7.1. MonekynspHble MEXaHU3MbI Pa3BUTHUS YCTONUHNBOCTH
OakTepHii K aHTUOMOTUKAM U JAPYTUM TOKCUYHBIM CO€AMHEHUSIM

Tewma 7.2. 'eHeTHUYECKHI KOHTPOJIb aIANITUBHBIX MTPOLIECCOB.
['enernueckuii KOHTPOJIb OJIBUKHOCTU OaKTEpU 1
MEXKJIETOUHBIX B3aUMOAECHCTBUHN

OO0111e NpUHLIUIIBI
OpraHu3aIuy U
KJIacCHU(HKAIU TKaHEH.

HaumeHoBanue
OO0m1as THCTOJIOTHS
JMCIUTIJINHbI
O0BbEM TUCHUIIITHHBI,
3E/ak.4. 41144
COJEPKAHUE JIUCIITUIIJIMHBI
Paszneant Tembl
Pazpgen 1 Tema 1.1. CtpykTypHO-(YyHKIIMOHATIEHBIE 2JIEMEHTHI TKAHEH.

Pa3Butue Tkaneit. Jlerepmunanus u qudepeHnupoBKa TKaHe.
KamOuanbuble 351eMeHTs! U U} PepeHIupoBaHHbIE KIETKH.

Pasnen 2
OO01as 6MoIOrys TKaHEH

Tema 2.1. Perenepanus tkanu. 'uneptpodust u atpodus TKaHH.
BHyTpHuTKaHEBBIE M MEKTKAHEBBIC B3aUMOICHCTBUS.
B3anMozeincTBue 3nUTeNys ¢ ApyruMU TKAHIMU.
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Pa3nen 3
OnurenuaibHas TKaHb

Tema 3.1. Mopdomoruueckas KiacCU(PUKAIMSA SIHUTCIUCB HU
CTpPOCHHE Pa3IUYHbBIX BUJIOB. ['ucrorenernueckas
KJ1accU(UKaLMsl SIUTEITUEB.

Tema 3.2. XKene3ucrtole U ceHCOpHbIE AnUTENNHU. JKenessl:
CTPOEHHE U TUCTOPHU3HOIOTHSI.

Paznen 4 Tema 4.1. KpoBb: ¢popMeHHBIC JIeMEHTHI KpoBU. ['eMorpamMma

Kposb kpoBu. JleiikorutapHas ¢hopmyia kpoBu. Jlumda u ee
o0Opa3oBaHue.

Pazgen 5 Tema 5.1. KpoBeTBopeHHE B SMOPHOHAIBHOM U

KposeTrBopenue MOCTAIMOpHUOHAIBHOM Nepuoiax. O0Ire 3aKOHOMEPHOCTH
pa3BUTHs (POPMEHHBIX AIEMEHTOB KpOBU. CTBOJIOBBIE KICTKH
KpPOBH.

Paznen 6 Tema 6.1. BonoOKHHCTBIE COEIUMHUTENbHBIE TKaHU: phbIXJas U

COG,I[I/IHI/ITCJ'IBHaH TKaHb

IJIOTHAsI BOJIOKHUCTAs COEIMHUTENbHAs TKaHb. CyXOxuius,
CBSA3KH, (acIiH.
Tema 6.2. CoenuHUTEIbHBIE TKAaHU CO CHEHUAILHBIMU

CBOMCTBaMMH: JKHUpOBas, pCTUKYJIApHAas, CJIU3UCTAA U TMTMCHTHAs.

Tema 6.3. CkeneTHble COeITMHUTENIbHBIC TKAHU. XPSIIEBbIE TKAHU:
o011Me CTPYKTYpHO-(YHKITMOHATHHBIC CBOWCTBA, KJIIACCU(DUKAIIHSL.

Tema 6.4. CkeleTHBIE COEIUHUTENbHBIE TKAaHU. KOCTHBIE TKAHU:
o0IIKMe MPUHIHUIBI CTPYKTYPHO-(QDYHKIIMOHAIILHONW OpraHHU3allvy.
['pyOOBOJIOKHUCTAS ¥ IJIACTHHYATAS KOCTHAS TKAHb.

Paznen 7
MpulieyHast TKaHb

Tema 7.1. O6mas mopdodyHKIMOHATBHAS XapaKTEPUCTUKA U
KJIAaCCU(PUKAIIMS MBIIICYHBIX TKaHEH. [ Taikast MpITIIeYHas! TKAHb.

Tema 7.2. CxeneTHas MBIIIEYHAs TKAHb: THCTOT€HE3 U
(dyHKIMOHATIbHASE MOP(OIIOTHSL.

Tema 7.3. Cepaednasi MplllIedHasi TKaHb: TUCTOTCHE3 U
(dyHKIMOHATIbHAS MOP(OIIOTHSL.

Paznen 8
HepsHas Tkanb

Tema 8.1. O6mast MophodyHKIIMOHATIbHASI XapaKTEPUCTUKA U
TUCTOre€He3 HEpBHOU TKaHWU. HelpoHbl, HEUPOTrIus, HEPBHBIE
BOJIOKHA, HEPBHBIE OKOHYAHUSI.

HaunmenoBanue N
[IpakTUKyM MO THUCTOJIOTUU U KJIETOYHON OMOIOTHH

JAMCIUTJINHBI
O0bEM JUCIHUILIHHBI, 10/360
3E/ak.4.

COAEP KAHUE NJNCIHUTIJINHBbI
Paszneant Tembl
Pazpgen 1 Tewma 1.2. MeToabl M3roTOBIIEHNUS NIPENAPATOB JIJIs1 CBETOBOM

Knaccuueckue MCETO/bI
HUCCICIOBAaHU B
TUCTOJIOTNH

MHKPOCKOIIHNH. BI/I,Z[BI MUKPOIIPLCIIapaToOB: CPE3bl, MA3KH,
OTIICYAaTKH, IIJICHKH.

Tema 1.2. TexHuka MUKpOCKONIMPOBAHMS B CBETOBBIX
MuKpockomnax. OcCOOeHHOCTH MUKPOCKOITMPOBAHUS B
yIbTPa(UOIETOBBIX JIyyaX, JJIOMUHUCIIEHTHAsI MUKPOCKOIIHS,
(ha30BOKOHTpACTHAS MUKPOCKOMUS, HHTEP(hEPEHIIMOHHAs
MHUKPOCKOIHS, JIa3epHast KOH(POKaIbHasi MUKPOCKOIHSI

Tema 1.3. DnexTpoHHasT MUKPOCKOIHUS (TPAHCMUCCHOHHAS U
CKaHUPYIOIIAsi ), METOIbI H3TOTOBJICHUS MUKPOOOBEKTOB IS
3JIEKTPOHHOW MUKPOCKOIHH.
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Tewma 1.4. CriennanbHBIE METOIBI U3YUCHUSI MUKPOOOBEKTOB:
TUCTOXHMMUSI, paJiH0aBTOrpadusi, HIMMYHOTUCTOXUMHSI.

Tema 1.5. MeToab! CciieOBAHUS KUBBIX KIETOK.
KoauuecTBeHHEIC METOABI UCCIICIOBAHMSL.

Tema 1.6. MeTopl MCCIIEIOBaHHS B SMOPHUOJIOTHH.

Tema 1.7. IlpakTrdeckue 3aHITUS C IPUTOTOBICHUEM
TUCTOJIOTHYECKUX MPENapaToB.

Pazgen 2 Tewma 2.1. IlpaBuiaa Hagexaiei 1a60paToOpHOI MPAKTHKH.
PaboTa ¢ KI1eTOYHBIMHU 3HAaKOMCTBO ¢ PabOTOM KyJIbTypabHON TabopaTopuu. 3aHATHE B
KyJIbTypaMu na60paT0p1/m.

Tema 2.2. TlousTHE aAre3MOHHON KIIETOYHON KYJIBTYPBI.
KysbTypanbHbie XapakTePUCTUKH KIIETOK. PacXoiHbIe MaTepHalibl 1
PEAKTHBBI [UIsl BBIPAIMBAHHUS KICTOK.

Tema 2.3. KynpTuBupOBaH#e CyOCTpaT3aBUCUMBIX KJIETOK (2D-
KYJbTYpa).

Tema 2.4. CycnieH3HOHHbBIC KIIETOYHBIE KyJIbTYphL. Mcrobp30BaHme
OMOpeaKTOpOB T KyJILTUBHPOBaHU. BeipaluBanne KIeTok B
chepounax (3D-kynabTypa). mupdeperunupoBku B M1 u M2
¢denorumnbl. [TaccupoBaHUE KICTOYHBIX KYJIBTYP.

Tema 2.5. KprokoHcepBalyis KICTOYHBIX KYJIBTYP KICTKaX.

Tema 2.6. KynsruBupopatnue Gpudpo61acToB, MyIbTHIIOTCHTHBIX
CTPOMAJIBHBIX KJIETOK.

Tema 2.7. ludpdepenmpoBka My IbTUIIOTEHTHBIX CTPOMATBHBIX
KJIETOK.

Tema 2.8. IlonsiTHE 00 MHAYIIMPOBAHHBIX IUTIOPUITOTEHTHBIX
CTBOJIOBBIX KJIETKaX.

Tewma 2.9. Coptusr u KynbTuBHpoBaHHe Makpodaros. CriocoObl
HanpaBieHHOH nuddepeHnnpoBky B M1 u M2 dheHOTHIIBL.

Tema 2.10. IpakTrdeckue 3aHATHS 110 BEACHUIO KICTOYHOM

KYJIbTYPBL.
Pasnen 3 Tema 3.1. IIpuHuMI MOJMMEPAZHON LETTHON PEAKIIUH.
CoBpeMeHHbIE METOBI

P — Tewma 3.2. PaGora Ha IPOTOYHOM LIUTO(PIYOPUMETPE.

MOJIEKYJIIpHOM Ouonorun | Tema 3.3. [IpuHiun BecTepH-6110TA.

Tema 3.4. Mogenu counaibHO3HAUMMBIX O0Jie3HEH in Vitro u in vivo.

Tema 3.5. IpakTuyeckue 3aHsATHS B HAYYHOH J1a00paTOPUH, YIacTHE B
OKCIICPUMCHTC.

Paznen 4 Tema 4.1. CamocTtosiTenbHast 0TpabOTKa HaBbIKa OUCKA HAyYHOMN
ITouck n aHanu3 HaAy4YHOW | AUTEpaTyphl C HCHONb30BaHMe ©0a3pl  JnaHHBIX  Medline.
JINTEPATYPBI [ToaroroBka Ha OCHOBE HAYYHBIX IMyOJIMKAIMK MyIbTUMEIUHHON
MPE3eHTAIlMH C aHAJIM30M KOHKPETHOM HayyHOW MpoOiIeMbl MU
OTIEIbHOU myOJUKAITIH. YcTHEBIE MpEe3CHTANN
MIPOaHAIM3UPOBAHHBIX nyOnukanui 51 pe3yabTaToOB
9KCIIEPUMEHTAIILHOU paboThl.
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HanmenoBanue
KynbTypa KI€TOK MICKOMUTAIOIINX
JTUCIHHUIIINHEI
O0BEéM TUCHHUIIIHHBI, 5/180
3E/ak.u.
COJAEP KAHUE NNCIHUIIJINHBbI

Pa3nennl

Tembl

Pazgen 1. Beenenue u
HCTOPHS PA3BUTHS
Ky.HBTI/IBI/IpOBaHI/HI KIICTOK

Tema 1.1. BBenenue B kypc. McTpust pa3BUTHSI METOIOB
KyJbTUBUPOBaHUS KJIETOK 3yapHoT. [IoHATHE O KIETOUHBIX

KYJIBTYpax.

Pa3nen 2. Brigenenue
KJIETOK M3 TKaHEU U
OpPraHoB MJICKOITUTAIOIINAX

Tewma 2.1. Ilorennmain u crenenb qudPeHPEHITUPOBKU
CTBOJIOBBIX KJIETOK. HUIIM ¥ HICTOYHUKU BBIJICICHUS CTBOJIOBBIX
kieTok. CriocoObl ne3arperanuu TkaHei. Pa3nenenue kieTok mno
(U3NYECKUM CBOWCTBAM.

Pasznen 3. CiocoOsl
KYJIbTHBHUPOBAHUS KICTOK
YeJI0BEKA U KUBOTHBIX

Tema 3.1. [ToHsATHE O CYyCIICH3MOHHBIX M aJI'€3UBHBIX KJICTOYHBIX
KynbTypax. KynsTuBUpOBaHUE CyOCTpaT 3aBUCUMBIX KJIETOK (2D-
KyJabTypa), (uaepHble KIETKH. BbIpaniuBaHue KIETOK B
chepounax  (3D-kymbrypa), ruOpuaombl.  Mcmonb3oBaHue
OMOPEaKTOPOB JJIsl KYJIBTHBHPOBAHUS KJIIETOK SYKAPHOT.

Tema 3.2. [TaccupoBaHu€ KJIETOUHBIX KYJIbTYP, OTAEIEHUE KIETOK
OT KyJIbTYpaJbHOTO TutacTUKa. KOHTponp KomudecTBa U
KPUOKOHCEPBALUA KYJIBTHBUPYEMBIX KIETOK, KPHOIIPOTEKTOPEIL.

Paznen 4.
Cpensr mist
KyJIbTUBHUPOBAHUS KIETOK

Tewma 4.1. Pacxoanble MaTepralibl U pEaKTUBBI JIS
BBIPANTUBAHUS KJICTOK B YCIOBHSX in Vitro. THITBI MTUTATEIHHBIX
cpen. KiroueBbie KOMITIOHEHTHI M T0OABKU MUTATEIBHBIX CPE:
(hakTOphI pocTa, AHTHOMOTHUKH, AMHUHOKHUCIIOTHI.

Tema 4.2. IlpunHis! opranuzanuu padoThl KyIbTypalbHOTO
0okca, pabota ¢ cobmogenneM npasuil acenTuku. [lonstue
KOHTAMUHAIMU KJIETOYHBIX KYJIbTYP, AETEKIUSI MUKOILIA3M.

Pazgen 5
KyneTtuBuposanue
HaunboJiee 3HAaYUMBIX
KJIETOYHBIX KYJIbTYp

Tema 5.1. Pa3genenne BeIIEIEHHBIX KIETOK IO
nuMMyHo(penotuny. IIporounast uurodyopumerpus u
MAarHUTHBINA COPTHUHT.

Tewma 5.2. KynbtuBupoBanue ¢pudpo01acToB, MyIbTHIIOTEHTHBIX
CTPOMaJIbHBIX KJIETOK. Mop(osoruuecknue XapakTepucTUKU
Pa3IMYHbIX TUIOB KJIETOK, 1udepeHnpoBKa.

Tema 5.3. KyneTuBupoBanue makpogaron. Crioco0sl
HanpasiieHHOH tuddepeniuposku B M1 u M2 peHoTHNBL.

HaunmeHnoBanme

YactHas rucronorus
AUCHHUILINHBI
O0BbEM TUCHUILITHHBI,
3E/ak.u. 3/108

COAEPXKAHHUE JMCIUITJIMHBI

Paspnennt Tembl
Paznen 1 Tema 1.1. Cinnnoit Mmo3r. HepBbl. HepBHBIE y3i1b1
HepBras cucrema Tema 1.2. Mo3zxeuok. Kopa ronoBHOro mosra
Paznen 2 Tema 2.1. Oprasn 3peHust
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Cencopnas cucrema Tema 2.2. Oprad cityxa U paBHOBECHUS

Tema 2.3. Opransl BKyca 1 000HSIHHSA

Paznen 3 Tema 3.1. KpoBeHOCHBIE COCY/IbI: apTEPUU
CepaeuHo-cocyaucras 5
CHCTeMA Tema 3.2. KpoBeHOCHBIE COCY/IbI: BEHbI
Tema 3.3. MUKpOUMpKyJISTOPHOE PYCJI0: apTEPHUOJIbI, BEHYJIbI,
KalUIsIpbl, aHacTaMo3bl. JInmdarnyeckue cocy sl
Tema 3.4. Cepaue. Bo3pacTHbie U3MEHEHHUS CTEHKH cep/Iia
Paznen 4 Tema 4.1. LlenTpanbHble OpraHbl KPOBETBOPEHHUS

Cucrema opraHon
KPOBETBOPEHHS U
VMMYHHOM 3aIL{UTBI Tema 4.3. UMMyHHas cHCTeMa CIM3MCTBIX 000JI04€EK

Tema 4.2. Ilepudepudeckue opranbl KPOBETBOPEHUS

Tema 4.4. KnetoyHble B3aMMOACHCTBHSI B MUMMYHHBIX PEaKIIHMSIX

Paznen 5 Tema 5.1. LlenTpanbHblid OTAEH SHAOKPUHHON CUCTEMBI
DHJIOKpUHHAS CUCTEMA

Tema 5.2. Ilepudepudeckuii OTaeI SHAOKPHHHOW CHCTEMBI

Paznen 6 Tema 6.1. Opranbl pOTOBOM MOJIOCTH U MUIIEBO/]
E/IP;T:;ZPHTGHLHM Tema 6.2. )Keny 10k 1 TOHKask KUIIKa

Tema 6.3. Toncras kuika

Tema 6.4. JKene3bl NUIIEBAPUTEIBHOTO TPAKTA
Paznmen 7 Tema 7.1. BoznyxoHocHsle myTu. Jlerkoe
JlpIxarenbHas cucrema
Pasnen 8 Tema 8.1. Koxa 1 ee npon3BoIHbIE
Cucrema KO>XHOTO
MIOKpOBa
Paznen 9 Tema 9.1. Opransl MoueoOpa30BaHUsl U MOYEBBIICTICHUS
MoueBsblienuTeNbHAS
cucremMa
Paznen 10 Tema 10.1. XKenckas mosoBas cucrema

ITonoBas cucrema
Tema 10.2. My:xckas nosjoBast cuctema

HaumenoBanue

OMOpHOIOTHS ¥ OUOJIOTHUS PA3BUTHS
JMCIUTIJINHBI
O0bEM JUCIHUILIHHBI,

4/144
3E/ak.4.

COJAEPKAHUE JUCIHHUIIJINHBI
Paznennt Tembl
Pazpen 1 Tema 1.1. DMGprosorus kak Hayka O POLECCaX ¥ MPUYUHHBIX
Hcropust smOpurosiorum. MeXaHU3Max MHANBUIAYAIbHOTO pa3BuTHs. Mctopus yuenus oo
MeTobl ucClIeNOBAaHNS B | HHAMBUIYAILHOM Pa3BUTHH. OCHOBHBIE METOLOJIOTUYECKHUE TIOIXOEI B
SMOPHOIIOTHH. OuoJsIoruy pa3BUTUA.
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Paznen 2 Tema 2.1. IlepBuunas nosioBast kieTka. OBOTE€HES.
I'amerorenes

Tema 2.2. Ciepmaroreses
Paznen 3 Tewma 3.1. Craguu omnogoTBopeHus. [Ipeobpa3oBanus B CIEPMUH U
OnuiogoTBOpEHNE OBOLIHTE
Paznen 4 Tema 4.1. IpoGienue y pasnuuHbiX BUIOB TIO3BOHOYHBIX.
HpoGnenue
Paznen 5 Tema 5.1. Tactpymsuus, cymHocTs nporecca. [leppuunas
lactpynsauus n IMOpHOHAIbHAS MHITYKIIHSL.
HEUpYJIALM

Tema 5.2. JlupdepennmpoBKa 3apoIbIIIEBbIX JTUCTKOB.
Paznen 6 Tema 6.1. Crientuuka TpoOJIeHUS y YeIoBeKa.
OcobeHHocTH mmnnanranms.

SMOPHOHATILHOTO Pa3BUTHUS
YeJioBeKa

Tema 6.2. ['acTpyJiiiisi 1 OpraHOreHes.

Tema 6.3. BHe3aponbllieBble OpraHbl: AMHHOH, >KEITOYHBIN
MEIIOK, JJTAHTOMUC, MYTIOYHBIA KAaHATHK, XOPUOH, TIJIAICHTA.

Tema 6.4. CucteMa MaTh-ILIO/.

Paznen 7 Tema 7.1. Buonornueckue mpoueccel, jexanme B OCHOBE Pa3sBUTHs
buonornueckue 3apojibllia: MHAYKIMSA, JETCPMHHAINS, JEJICHUE, MUTPALUs KIETOK,
IpPOLECCHI, JeXalue B | POcT, (G hEepeHIIMPOBKA, B3aUMOJICHCTBHE KIETOK, THOCIb KIECTOK.
OCHOBE pasButus | Tema 7.2. Kputnueckue neproisl B passuTur. Hapyienue npoueccos
3apoJblIa JICTepMHHAIMY KaK IPUYMNHA AaHOMAJIUH U YPOJICTB.
Tema 7.3. MeTosibl IMarHOCTUKU ¥ MEPbI MPO(PUITAKTUKH
AHOMAJIMI pa3BUTHS YEIIOBEKA
Tema 7.4. Jlubdepennuposka knerok. JuddepeHipansuas
akcrnpeccus reHoB. DOPMUPOBAHKE MOJIA U POCTA OPTAHU3MOB.
XuMudeckre 1 GU3HYECKUe PeryssiToOphl KIETOYHOU
Jd hepeHIINPOBKH.
Tema 7.5. Perenepanus u onTorenes. CrocoObl pereHepaium —
nuMOp(03, KOMIIEHCATOPHAS U peTeHEPAIIMOHHAS TUITEPTPOdUSL.
[IpoGuiembl KJIOHHpOBaHUs opranu3Ma. CrapeHue.
Pazpnen 8 Tema 8.1. becrutonue, TpaHcIuTaHTaIMs (EeTaTbHBIX OPTaHOB;
MenunuHckas pa3paboTKa U MPUMEHEHUS] TPOTUBO3aYaTOUHBIX CPEJICTB.
AMOPHUOIIOTUS Tema 8.2. [IpoOaemMbl KyJTbTHBHPOBAHUS SHIICKIIETOK,
AKCTPAKOPIIOPAIBHOTO OILIOIOTBOPEHUS U UMIUIAHTAIUN
3apOJbIIIEN B MATKY.
HanmeHoBanue
[{uTonorus U KIeTOYHAss OMOTIOTHUS
AU CIUTJINHbI
O0bEM JUCIHUILIHHBI,
8/288
3E/ak.u.
COJEPKAHUE JUCHUITJINHBI

Pa3geinl

Tempbl

Pa3znen 1 OcHoBHEBIE
METOAbBI UCCIICOAOBAHUS
KJIETKH.

Tema 1.1. 3HaueHne NUTONOTUHU KaK GyHAAMEHTATBHOU 1
NPUKJIAJIHON HAYKH JUIs OMOJIOTUH M MEAULIMHBIL.

Tema 1.2. I'ucromornueckye METOILI HCCIENOBAHUS KIIETOK.
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Tema 1.3. KynapTypaibHble METOIbI MCCIEA0BAHUI

Pasnen 2
KireTounbie MeMOpaHbI

Tema 2.1. Ctpoenue, cOopka, pa3nuune MeKy MEeMOpaHaMHU.
BroxuMus KJIETOYHBIX MEMOpaH.

Tema 2.2. Crnienmanuzarust MeMOpad. [I[pon3BoIHbIE TUTOIEMMEI.
Yyactue muToeMMbl B 00pa30BaHUU KJIETOYHBIX KOHTAKTOB.

Tema 2.3. MeTo1bI ICCIIETIOBAaHUM KJIIETOYHBIM MEMOpaH.
Crenuanu3upoBaHHbIE TOBEPXHOCTHBIE MAPKEPHI.

Pazgen 3

CrpykTypa u QpyHKUIUN
BHYTPHUKIICTOYHBIX
OpraHe.
LuTockener.

Tema 3.1. KneTouHoe siipo. YpOBHH OpraHU3aLMN XPOMOCOM.
[TpoayKThl IAEPHON aKTUBHOCTH. SIepHast 000JI04Ka,
0COOEHHOCTH CTPOEHHUSI, (QYHKIIHH.

Tema 3.2. MUTOXOHAPUM: CTPOCHUE, XUMUYECKasl OpraHu3aIus u
¢bynkuun. B3aumMooTHoIIEHHE A1IEpPHOTO M MUTOXOHAPUATIEHOTO
reHoMOB. MUTOXOHAPUHU ¥ MUTOXOHApUAJIbHBIE 3a00ICBaHMSI.

Tema 3.3. DHponnazMaTudeckuil petukyinym. TpaHcasuus.
Kommneke [Nonpaxu. buoxuMmudeckre npoueccsl B KOMILJIEKCe
["osibj1xH.

Tema 3.4. Ilepoxcucomsl. JInzocombl. OCHOBHBIE IEPOKCUCOMHBIE
0one3nu. boneznu HakomeHus. OpraHesibl U BE3UKYJIISIPHbII
TPAHCIOPT.

Tema 3.5. KOMIOHEHTHI IUTOCKENETA: MUKPOTPYOOUKH,
AKTUHOBBIEC (PUITAMEHTHI (MUKPO(DUIAMEHTHI), TPOMEKYTOUHBIE
¢unamentsl. MuxkpoPHK. Dx30combl. [lepegada MeKKIETOUHBIX
CUTHAJIOB.

Pasnen 4
KiteTounsIil UMK U
JIeJICHUE KIIETKHU.

Tema 4.1. ®a3b1 KJIETOYHOTO IIUKJIA: PECUHTETUYECKUM TTEPUOI,
CUHTETUYECKUN NEePUOJ, MTOCTCUHTETUYECKUN nepuoa. GakTopsl
pocta. [TnongHocTs kietok. Muto3. [latosiorust Muto3sa.

Tema 4.2. MuxpoTyOynisipHble aBuratenu. Llutokunes y
JKABOTHBIX M PACTUTENBHBIX KIETOK. I3MeHeHus: XOHapruoma B
KJIeTouHOM LukJie. Knerounsle nuddeponsl, cnennanuzanus
KIIETOK.

Tema 4.3. Meiio3s. [Tonossie kieTku. IlaTomorus meiosa.

Paznen 5

KieTouHble KOHTaKTHI.
MonexkynspHbie
MEXAaHU3MBI [IEpeIaun
CUTHaja

Tema 5.1. benku anre3un: ceMencTBa KaArepuHoOB,
UMMYHOTJIOOYJIMHOB, UHTETPUHOB, P-cenexkTunsl. ['omo- 1
rerepodrnueckas aare3usi. AAre3uBHbIE KOHTAKTHI.

Tewma 5.2. IIMOTHBIE KOHTAKTHI, IIEJIEBbIE KOHTAKTHI, ()OKAThHBIE
KOHTAKThI, IECMOCOMBI, ITOJIYIECMOCOMBI, CHHAIICHI.
MeXKIIeTOUHBIE COSTMHEHHS U Tepeada HHGOpMaIIHH.

Tema 5.3. BHeksieTouHbI MaTpUKC. [ TMKO3aMUHITIMKaHBI —
KJIacCU(pUKALUS, XUMUYECKUN CcOCTaB, QyHKIUS.

Tema 5.4. IIpoBeieHHE CUTHAIOB: PELIENTOPBI, KACKa bl
BTOPUYHBIX MOCPEIHUKOB. IIyTH penupkynsaunum u nerpaganuu
peuentopos. IloHsTHe 0 Oenkax-aganTopax.

Tema 5.5. OCHOBHBIE MYTHU MEKKJIETOYHOM CUTHAIU3ALIUH.
MosnexysipHbIe MEXaHU3MBI TIEpeIadil CUTHAIA.

Paznen 6

Tema 6.1. [TaTonorust KJI€TKU U BHYTPUKJIETOUHAS penaparus.
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[IporpamMmmupyemas
KJIETOYHAs Tu0elb

Tema 6.2. Amnonro3. KileroyHoe TpOsIBICHHE —amoITo3a.

MexaHu3MbI nepcaayun Curaajia 1npu arnonTose.

Tema 6.3. Pouib aronrosa B maTtoresese v JieueHuu 3a00J1CBaHUI.
ATIONTO3 ¥ KAHLIEPOT'CHE3.

Tema 6.4. Hekpos. Crapenue kietku. Bo3pactHas u
(GYHKIIMOHATIbHAS aalNTaIHsl KJICTOK

MonekyspHbIE 1
KJICTOYHbIE MEXaHU3MBI
perexnepanuu

Paznen 7 Tema 7.1. CamocTosiTenpHas 0TpaOOTKa HaBbIKA TTOMCKA HAYYHOM
JUTEpaTypHI ¢ KCToNIb30BaHue 6a3bl naHHbIX Medline. [ToaroroBka
HA OCHOBE HAYYHBIX MyOJIMKaUi MyJIbTUMEAUMHON Mpe3eHTalun
C aHATM30M KOHKPETHOM HAy4YyHOM MpOoOJIEMBl WM OTACIBHOMN
nyOnuKanuu. YCTHbIE TPE3CHTAlUU  MPOAHATIM3UPOBAHHBIX
yOJIMKaIUi.

HaumeHoBaHue
PerenepaTuBHast OMONIOTHS 1 MEIUIHA

AUCHMILINHBI

O0BEéM TUCHHUIIIMHBI,
6/216

3E/ak.u.
COIEPKAHMUE JUCIHUIITINHBI

Paznennl Tembl

Pasnen 1 Tema 1.1. BBenenue B kypc. OCHOBHBIE IIOHATHS O

(GU3HOJIOrMYECKON U pernapaTuBHON pereHepaluu.

Tema 1.2. Metonsl ctumynsinuu perenepaiuu. CTBOIOBEIE,
MIPOTEHUTOPHBIE KJIETKU. TKaHeBas WHKEHEPHSI.

Tema 1.3. Knetounas Tepanus. MexaHu3Mbl 0OHOBJICHHUS.
Krnerounsiit k. Anonros. Kiierounble monyssiuy U KJIOH.

Tema 1.4. ®enoTunnueckrne MapKepbl COMaTUYECKUX KIIETOK.
[TpuHIMIIBI UMMYHOTUCTOXUMHHU. PaboTa mpoTouHOTO
UTOIIyopUMeTpa.

Tema 1.5. Mukpockonus KJI€TOYHbIX KyabTyp. IIpumepsl cTapenus
CTBOJIOBBIX KJIETOK. MeTonbl HM3y4eHUs OKCIPECCUH T'E€HOB.
[Tpuamn I1IP. /IemoncTpauus nocrtaHoBku [I1[P-PB.

Pazpnen 2
OcobeHHOCTH
pereHepanuu TKaHeu u
OpraHoB

Tema 2.1. OcoOeHHOCTH pereHepanMu KapJUOMHUOIMTOB U
muokapna. IlpoBoxmsmias cucrema cepaua M €€ pereHepanus.
Kiterounas tepanust Muokapaa. TkaHeBasi HHKEHEPHs] MUOKapAA.

Tema 2.2. OcoOEHHOCTH pereHepanyu OpraHoB PErpo yKTHBHON
CUCTEMBI.

Tema 2.3. OcobenHoctu pereHepanuu mnedeHu. [Iponudepanus
renmarouuToB. Pomp MakpodaroB B pereHepanuu IE€YEHH.
I/ICKyCCTBeHHaSI nedenb. Kiietounas T€pariid MW TKaHEBas
MHKEHEpUS IEUYEHHU.

Tema 2.4. B03MOXHOCTH pereHepalid HEPBHOM CHUCTEMBI.
Pa3BuTHe HOOTPOIIHOM TEepanuu.

Pazgen 3

MEIUITUHBI

Meroasl pereHepaTuBHON

Tema 3.1. Meroapl kieToyHoM Ouonoruu. M3omupoBanue u
OKCMAHCUS  KJIETOYHBIX  KydbTyp.  DYyHKIHMOHalbHAs U
deHoTHIIMYECKasT ~ XapaKTEPUCTHKA  KIETOYHBIX  KYJBTYP.
Kpuonpeseppaiusi KJIE€TOYHBIX KyJIbTyp. MMMyHOMarHuTHbIN
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COPTUHT KJIeTOK. (DEHOTUNHMPOBAHME KJIETOK Ha OCHOBE HX
MMOBEPXHOCTHBIX MAPKEPOB.

Tema 3.2. DKkCriepuMEHTaIbHbBIE MOJIEIHN COI[MATIbHO-3HAYMMBbIX
3abosieBaHui iN Vitro. MeTo sl IPOBEACHUS SKCIIEPUMEHTATBHBIX
UCCIIEIOBaHMM. DKCIIEpUMEHTAIbHBIE MOJIENIM PereHepaliy Ha
71a00paTOPHBIX JKUBOTHBIX. OCHOBBI MOJIETUPOBAHUS
MATOJIOTUYECKOTO MPOIIecca C UCIOJIb30BAaHUEM J1a00PATOPHBIX
JKUBOTHBIX.

Paznen 4
[Touck n aHau3 Hay4YHOI
JUTEpaTyphl

Tema 4.1. CamocrosiTensHast 0Tpab0OTKa HaBbIKA IMOMCKA HAYYHOH
JUTEPATYPHI C UCTIONb30BaHue 0a3bl nanHbIX Medline. [Toaroroska
Ha OCHOBE HAYYHBIX ITyOJIMKaIMKA MyJTbTUMEIUIHHON Mpe3eHTaluu
C aHaAIU30M KOHKPETHOW HayyHOH MpoOJieMbl WM OTAEIbHOMN
nyOnuKanuu. YCTHBIE MPE3CHTAllMH  MPOAHAIM3UPOBAHHBIX
myOJIMKaIUi.

Poct u pazmMHOXeHHE
OaxTepuit

HaunmeHoBanue
O6was pusnonorus 1 KyJabTHBUPOBAaHUE MUKPOOPIaHU3MOB

AUCHHUILINHBI

O0BbEéM TUCUUIJIMHBI,
4/144

3E/ak.u.
COAEPKAHUE JMCIIUIIJIMHBI

Pasznennl Tempbl

Pazpen 1 Tema 1.1. Uctopuueckue stamns! GopMHUPOBaHHS METOJIOB IO

Mertabonu3m U3YYEHHUIO (PU3HOIOTUU OaKTepUH.

MHUKpPOOPTaHNU3MOB Tema 1.2. Ucxoanble coequHeHMs 1151 aHAOOJIUTHYECKUX U
KaTabosnTHdeckux peakuui. [luranue 6akrepuil. Xumuueckuit
COCTaB OAKTEPHAIIHPHON KIIETKH.
Tema 1.3. Knaccugukanus 6akrepuit o TMIIaM MUTaHUS U
crocobam nosydyenus sHepruu. dakropsl pocta. TpaHcrnopt
MUTATENbHBIX BelecTB. PepMeHThI. DHI0()EpPMEHBI.
Ox30¢hepMeHThl. DepMEHTATUBHBIN CIIEKTP.
Tema 1.4. Ilnactuueckuit Mmerabonusm. oHHbIN 0OMEH.
OuHepreruyeckuil Metabonu3M. bpoxkenue. OkucnuTtensHoe
dhochopunpoBanue.
Tema 1.5. ®usnonorus rpudoB u npocreimmx. Guznonorus
BUpYCOB. Penpoaykius Bupycos. bakrepuodaru.
KynbTHBUpOBaHUE BUPYCOB.

Paznen 2 Tema 2.1. Ilutarensubie cpenbl. Knaccudukanys nutaTelbHbIX

cpea. HpI/IFOTOBJ'IeHI/IC U CTCpUIIM3alliuAa MUTATCIILHBIX CPEU.

Tema 2.2. PazMHOXeHHE OaKTepHil Ha )KUJIKUX U IIIOTHBIX
MUTATENbHBIX cpeax. Pa3bl pa3BUTHS OAKTEPHATIHLHON
MOMYJISILIUH.

Tema 2.3. [IpuHIUNBI KyJIbTUBUPOBAHUS U UIACHTU(DUKAIIIH
OakTepuil.

Tema 2.4. Metonbl KoHCepBaluu. MUKpOOHBIE COOOIIECTBA.
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HaumenoBanue
JUCHMILINHDBI

O0BbEéM TUCUUIJIMHBI,
3E/ak.u.

[TpakTHKyM 110 MUKPOOHOJIOTUU

10/360

COIEPKAHUE JUCHUIITINHBI

Pa3nennl TeMBI

Paznen 1 Tema 1.1. OnTrueckast Mukpockonusi. CBETOBOM MUKPOCKOIL, €T0
OCHOBBI MUKPOCKOIIUU YCTPOICTBO U OCOOCHHOCTH pabOTHI.

Tema 1.2. Dranbl NpUroToBiieHUE Ma3ka. Ma3oK HaTUBHBIM.
Ma3ok ¢ukcupoBanHblid. [IpocTbie METOIBI OKpacKH Ma3Ka.
MuKpocKonus Ma3ka moJi UMMEPCHEH.

Tema 1.3. CnoxHble MeToAbl OKpacku Ma3ka. Kiaccupukanus.
Meton ['pama. MUKpOCKOIIHS Ma3Ka MOl UMMEPCHEH.

Tema 1.4. CnoxxHble METOJBI OKpack Ma3ka. Okpacka crop.
Mukpockonusi Ma3ka oJ, UMMEpCHEil.

Tema 1.5. CnoxHble MeTOABI OKpacku Ma3ka. OKpacka KarcyJbl.
Tema 1.6. CnoxHble METOABI OKpacku Ma3ka. OKkpacka
KHCJIOTOYCTOMUEBBIX OaKTEpHUH.

Tema 1.7. TemHonosnbHast MUKpOCKOTIUA. OCHOBBI METO/IA.
YCTpOUCTBO MUKPOCKOIIA.

Tema 1.8. ®a30Bo-KOHTpacTHasi MUKpOcKonus. OCHOBBI METOAA.
YCTpOUCTBO MUKPOCKOIIA.

Tema 1.9. JlromunecuenTHass MUKpockonusi. OCHOBBI METO/IA.
YCTpOHCTBO MUKPOCKOIIA.

Paznen 2 Tema 2.1. Ilutanue 6akrepuil. XuMHUYECKUIN COCTaB

OCHOBBI KyJIbTYpOMHOT0 | OakTepuasibHOM KieTku. Knaccugukamnus Gakrepuil B

1 OMOXMMHYECKOTO 3aBHCUMOCTH OT UCTOUHHUKA yIJIEPO/A U SHEPTHH.

MeToJa TpaHcnopT BelIeCcTB B OaKTEPHAIBHYIO KIIETKY.

Tewma 2.2. KOHCTpYKTUBHBIA METa00IU3M. DHEPTreTUYECKUI
MeTabOIN3M: OKHCITUTENbHBIN U (DepMEHTATUBHBIMN.

Tema 2.3. Poct u pazmHoxxenue 6aktepuii. Kpusas pocra
OakTepuil B )KUJIKOW MUTATENBLHOU cpenie. YCIoBUS
KyJIbTUBUPOBaHUs OakTepuid. [IutarenbHble cpebl.
Knaccuduxkanus. OcHOBHbIe TpeOOBaHUS K MUTATEIbHBIM CpEJlaM.
Tema 2.4. IIpurorosnenue nurarenbHbIx cpel. Crepunusanus.
KynbTuBupoBanue 6akrepuil Ha KUAKUX MUTATENbHBIX Cpeaax.
Oco0eHHOCTH pOCTa.

Tema 2.5. KynsTuBrupoBaHue 6akTepHii Ha MIOTHBIX MUTATENbHBIX
cpenax. OcoOEeHHOCTH pocTa.

Tema 2.6. MeTo/ibl BBIZIENIEHUS YUCTBIX KYJIBTYpP a3pOOHBIX
MUKpPOOPraHu3MOB. V3yueHne KylbTypaJlbHbIX CBOMCTB a3pOOHBIX
MHUKpPOOPIraHU3MOB. Brl/ieneHne 4ucToil KyJbTypBhl.

Tema 2.7. 3yuenne OMOXMMHUYECKHUX CBOMCTB a3pOOHBIX
6akrepuii. depmenTs! OakTepuii. CaxapoIUTHYECKUE CBOMCTBA.
Nnentudukarus 94uCTON KyJbTYpPHI.
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Tema 2.8. 3ydyeHrne OMOXMMHUYECKUX CBOMCTB aHAYPOOHBIX
Oaxrepuii. DepmenTsl Oakrepuil. [IporeonuTrueckue cBONCTBA.
Nnentudukaius 4uCcTor KyJbTypPBI.

Tema 2.9. Xpomorenssle nuTarenbHble cpebl. IIpurorosnenue
NUTaTeNIbHBIX cpell. Mnentudukanus Oakrepuil.

Tema 2.10. OcobeHHOCTH (PU3HOIOTUN TPHOOB U MPOCTEUIIIHX.
[TurarenbHble cpeabl. YCI0BUS KyJIbTUBUPOBAHHUS.
KynsruBupoBanue rpu6oB. OcoOeHHOCTH pocTa TpHOOB Ha
IUIOTHBIX IUTATEJIbHbIX CPEIAX.

Tema 2.11. KynsruBupoBanue BupycoB. KyiabTypsl KJI€TOK.
[Turarensubie cpeasl. UHaukanus. Mnentudukaims.

Paznen 3 Tema 3.1. BBenenue B reHETUKY MUKPOOPTaHU3MOB.
OCHOBBI MOJIEKYJISIPHO- I'enernueckuit marepuan 6axrepuil. Hykneonn. ITnazmumpt.
TEHETUYECKUX METOI0B Tpancno3oHsl. [S-371€eMeHTHI.

Tema 3.2. IILIP —na6oparopus. Opranu3zanus u ocHamienue. [TL[P
— ocHOBBL [Ipenmymectsa I[P npu nuarnoctTuku
UH(]PEKIMOHHBIX OoJie3He. OCOOEHHOCTH MOTOTOBKU
KJIIMHUYECKOTO MaTepualia U 00bEKTOB OKPYXKarolen

cpelibl, uccueayembrx Metojom IT1P.

Tema 3.3. BeiieneHnue HyKJI€MHOBBIX KUCIOT. MeTozbl yueTa
PE3yABTATOB MOJIMMEPA3HON [EMHON PeaKIuu.

Tema 3.4. Dnexrpodopes. [IpuroroBiaeHue arapo3Horo redsi.
[Topsmox mpoBeaeHus snekrpodopesa.

Tema 3.5. Tuns! IIL[P ¢ yueToM pe3ynbTaToB

B PEKHME PEAIBHOTO BpeMEHU. MUKpPOAppEl TEXHOIOTHH B
MOJIEKYJISIPHOM IMarHOCTUKE HH(EKIIMOHHBIX O0JIe3HEH.

Tema 3.6. MosnekyssipHO€ TUITMPOBAaHUE BO30YIUTENEN OMAaCHBIX
uH(pekuuii. [TocTreHHOMHBIE TEXHOJIOTMH B U3y4YE€HUU
IIaTOT'€HHBIX MUKPOOPraHU3MOB.

Tema 3.7. MonekynsipHO-TeHETHYECKHE TexHOoIoTun U poiib [TI[P-
aHanu3a B JaOOPaTOPHOM TUarHOCTUKE LIEPUXHO30B.

Tema 3.8. MoneKkynsipHO-r€HETHYECKUE TEXHOJIOTUU U poJib [11[P-
aHanu3a B JabOpaTOPHOIl [uarHocTuke TyOepKyesa.
MonekynspHo-reHeTnyeckre TexHosornu u pois [11[P-anannsa B
n1abopaTopHON AMArHOCTHKE BO30yaUTENEH 0c000 OMacHBIX
OaKTepuaIbHBIX HHDEKIHA.

Tema 3.9. MonekynsipHO-Tr€HETHYECKUE TEXHOJIOTUU U poJib [11[P-
aHasM3a B JJaOOPaTOPHOI TUarHoCTUKE TOHOppenu. MoneKyIsIpHO-
TeHeTUYeCKHUe TeXHONIOTUU U poib [1I[P-ananu3a B maboparopHoii
JIMarHOCTHKE NaNUJIOMaBUPYCOB. MOJEKYIIPHO-TEHETUYECKUE
TexHosoruu u pois [11{P-ananuza B 1a60paTopHOil TMarHOCTHUKE
BUY-undexnun

Tema 3.10. CexBenupoBanue. CEKBEHUPOBAHME C TOMOILBIO
KanUIBIpHOTO 371ekTpodopesa. ITnpocexkBeHnpoBaHue.
COBpEMEHHBIE TEXHOJIOTUH CEKBEHUPOBaHMs. MeTo b
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cekBeHupoBanus JJHK Broporo nokosnenus. Texnonorus
BBICOKOITPOU3BOAUTEIILHOTO TUPOCEKBEHUPOBAHUS.

HaunmeHoBaHue
CoBpeMeHHbIE METO/Ibl UCCIIEI0BAHUS B MUKPOOHOIOT U

AUCHHUILIMHBI

O0BbEM JUCIHUILIHHBI, 5/180

3E/ak.u.

COJAEPKAHUE JMCIUIIJIMHBI

Pa3nennl TeMBI

Paznen 1 Tema 1.1. CBeToBasi MUKPOCKOIIUSI.

OCHOBBI COBpEMEHHOU

MHUKPOCKOIIHH Tema 1.2. JIroMHuHeCLIEHTHAs MUKPOCKOIIHS.

Ckanupyromast 31eKTpOHHasi MUKPOCKOIIUS

Tema 1.3. Mukpockonusi CKaHUPYIOLAs 30H10Bas, aTOMHO-
CHJIOBast, KOH(QOKAJIbHAS CKAHUPYIOIIAs M JIa3epHast
UHTep(EpEeHIMOHHAsL.

Paznen 2 Tema 2.1. ITutarensHbie cpenbl. Boiaenenne 4ncToil KyJibTypbl

OCHOBBI COBpEMEHHOU a’pOOHBIX MUKPOOPTaHU3MOB.

KYJIbTYPOMHUKH
Tema 2.2. BeineneHue yucTon KyJabTypbl aHA3POOHBIX
MUKpPOOPTraHU3MOB.

Tema 2.3. MeTobl HACHTHHUKAITTT MUKPOOPTAHU3MOB.

Paznen 3 Tema 3.1. [lonmumepasHas nienHas peakus.

OCHOBBI TEHOMUKH — —
Tema 3.2. PecTpuKIIMOHHBINA aHaNU3. MeTo1bl MOJIEKYJIIIPHON
rubpuauzanuu. PubotunupoBanue u onocperoBaHHast
TpaHckpunuuein ammndukanus pudocomansHoit PHK.

Tema 3.3. TeXHUKH U TEXHOJIOTUH CEKBEHUPOBAHMSI.
WNHdopmaninoHHbIe TEXHOJOTUH U 0a3bl TaHHBIX U1 XpaHEHUs
(NCBI: GenBank, PubMed, TaxBrowser, Taxonomy, BLAST).

Pa3nen 4 Tema 4.1. 2D - Dnextpodopes.

OCHOBBI IPOTEOMUKH
Tema 4.2. Macc-cneKTpomMeTpusl.

HaumenoBanue ['eHeTHYEeCKUE OCHOBBI YCTOMYMBOCTH K aHTHOAKTEPHATbHBIM
AHCIHUTLTUHBI npenaparam
O0bEM JUCHUILIHHBI,
4/144

3E/ak.u.

COJAEPXAHHUE JUCIHUITJIMHBI
Pazneqant Tembl
Pazpgen 1 Tema 1.1. UcTouHMKYN U cTIOCOOBI MOTY4YEHNUSI aHTUOMOTUKOB.
OcHoBBI Knaccudukaius aHTHOMOTHKOB M0 XUMHYECKOUN CTPYKTYpE.
MIPOTHBOMHUKPOOHOM Tema 1.2. MexaHu3Mbl IEUCTBUST TPOTUBOMHUKPOOHBIX
Teparnuu XHUMHOTEPANEBTUYECKUX MPETAPaTOB.
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Paznen 2 Tema 2.1. OcoXHEHUS CO CTOPOHBI MAKpPOOPraHU3Ma.
OcnoxxHeHus npu
aHTUMUKPOOHOH Tepanuu | Tema 2.2. [ToOouHOE ACHCTBUE HA MUKPOOPTaHU3MBbI.
HACJIEJICTBEHHOCTH

Paznen 3 Tewma 3.1. 'eneTnueckre OCHOBBI MPUOOPETCHHON
JlexapcTBeHHas PE3UCTEHTHOCTU. XPOMOCOMHAsI PE3UCTEHTHOCTb.
yCTOWYMBOCTH OakTepuii | Pe3ncreHTHOCTH, 00yCIOBIEHHAS TUIa3MHIaMU.
Pe3uCTeHTHOCTh OCYLIECTBIIIEMAsl TPAHCIIO30HAMHM.

Tewma 3.2. Cienududeckne MeXaHU3Mbl PE3UCTCHTHOCTH.
Cenexuus pe3suCTCHTHOCTH OAKTEPHiA 32 CUET MEPETO3UPOBKU U
HEONTHUMAJILHOTO MPUMEHEHHsI aHTUONMOTUKOB.

Paznen 4 Tema 4.1. MukpoOuosorn4eckuii NpuHIMI.
OCHOBBI pallMOHATBHOM ®dapmMaKkoI0ruyecKuii MPUHIUII.
AHTUOMOTHUKOTEPAITUU

Tema 4.2. KnuHuueckuil IpUHUMIL. DNUIEMUYECKUI TPUHITUII.
dapmaneBTUUECKUI MPUHITATI.

HaunmeHoBanue
DKOJI0TUsl MUKPOOPTaHU3MOB
AUCHHUILINHBI
O0bEM JUCHUILIHHBI,
6/216
3E/ak.u.
COJAEPKAHUE JTUCIUITJIMHBI
Paspnennt Tembl
Paznen 1 Tema 1.1. BBenenue B Mukposkosoruro. MukpoOs u 6uocdepa
OcHoBbI 00111€# 3eMJIi. OKODU3HUOJIOTHSL U DKOJIOTUYECKUE HUILIK IPOKAPHUOT.
MHUKPO3KOJIOTUU Tema 1.2. Heoprannueckue coenunenus. Pois MukpoOOB B
KpyroBopore azota. Heoprannueckue coennnenus. Poib
MHUKPOOOB B KPYrOBOpPOTE a30Ta M yriepoja.
Tema 1.3. MeToab! KOIMYECTBEHHOI'O aHAIN3a MUKPOOHBIX
MONYJIALIMKI B IPUPOJE.
Tema 1.4. Ilpukpennenue 6akTepuil K MOBEPXHOCTH — KaK
MHOT03TanHbIi npouecc. [Ipenmymectsa. buonnenku.
Koonepamuu npokapuor.
Tema 1.5. Yuactrue npokapuoT B mpolrieccax Onoerpaaaiu:;
Kapuec 3y00B, KOPpO3HsL.
Paznen 2 Tewma 2.1. Boga xak uyieansHas cpefa OOUTaHUS TSt
OCHOBBI CaHUTApHOU MHUKpOOpranu3MoB. Mukpodopa Bosl. I'uaporepmanbHbie
MUKpPOOUOJIOTHH BeHThl. CaHUTapHO-MUKPOOHOJIOTHYECKAs OLIEHKA BOJBI.
Tema 2.2. [TouBa kak reTeporeHHas cpeja OOUTaHHs.
Mukpoopranu3Mbl Kak BaKHbI€ KOMIIOHEHTHI ITOYBBHI.
Muxpodiiopa BoJbl Kak OTpaskeHHe MUKPOOHOTO Mei3axa IMOuBbI.
CaHuTapHO-MUKPOOHOJIOTHYECKAs OLIEHKA MTOYBBHI.
Tema 2.3. Mukpoduiopa Apyrux 00beKTOB: POIYKThI TUTaHUS,
PacTUTEIHHOTO JIEKAPCTBEHHOT'O ChIphs. DUTOnaToreHs!.
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Pa3nen 3 Tema 3.1. BBeaeHnre B MEIUIMHCKYIO MUKPOIKOJIOTHIO.
MenunuHckas MuxkpoOuom opranusmMa yenoeka. Mukpodopa opranuzMa
MHUKPO3KOJIOTUs YeJI0BEKa U €€ poJib B 3JJ0POBbE U MaTosioruu. Pazsurue
€CTECTBEHHON MUKPO(DIIOPH! Y HOBOPOXKICHHBIX U IETEH PaHHETO

BO3pacTa.
Tema 3.2. XapakTepucTHKa OCHOBHBIX MUKPOOHOIIEHO30B
opranusma uesjoBeka. Mukpodiopa KoKu, KOHbIOKTHBBIL,
BEPXHHX JIbIXaTeJIbHBIX MyTeld. Mukpodopa poToBOil MOJIOCTH.
Tema 3.3. Muxkpodnopa XXKT: numeBo, xemyao0K, TOHKHHA
kunieyHuK. Mukpodiaopa XXKT: ToncTeiil KHIIEYHHK.
Muxkpodiopa JKKT HOBOpOKIEHHBIX.

Tewma 3.4. Mukpodopa MOYEIIOIOBOTO TPAKTa:
MOUEHCIyCKaTeJIbHbIM KaHall, MOYEBOW ITy3bIpb, MOYETOUHHKH,
nouku. Mukpodiopa MOYenosI0BOro TpaKkTa: BIArajuiie, MaTKa.
Tema 3.5. Dyouo3 u aucouo3. JlaboparopHasi TMarHOCTHKA.
Dy6buos u aucouos. Koppekuus u npodunaktuka qucbuosa.

Tema 3.6. BnusiHue gpakTopoB cpeibl Ha MUKPOOPTaHU3MBI:
Koonepanusi mpokapuoT. Lleny u crmiocoObl aHTUMHKPOOHBIX
MEPONPHUATHIA: KOHKYPEHIIUS IPOKAPHUOT.

HaunmeHoBanue
MenunuHcKkass MUKPOOHOJIOTHS
AUCHMILTUHBI
O0BbéM TMCHMIIMHBI
et * | 8/288
3E/ak.u.
COAEPKAHHUE JMCIUITJIMHBI
Paspnennt Tembl
Pasznen 1 Tema 1.1. Kokku. JJaboparopHas nuarnoctuka. Cneunpuyeckas
MeauuuHckas poUIAKTUKA U XUMUOTEpanusl.
OaKkTepHoIorus Tema 1.2. ®axkynbTaTUBHO-aHA3POOHBIE IPAMOTPHIIATEIbHbIE

najgouku. Jlaboparopuas nuarnoctuka. Crnenududeckas
npopHIAKTUKA U XUMHOTEpaIus.

Tema 1.3. CemelicTBo BUOpHOHOB. JIabopaTopHasi AMarHOCTUKA.
Crennduueckas npouIakTUKa U XUMHOTEPAIIUSL.

Tema 1.4. I'pamoTpuniatenbHble aHadpoOHbIE MUKPOAIpO(UIIbHBIE
6aktepuu. JlaboparopHas quarHoctuka. Crenngpudeckas
npodMIAKTHKA M XUMHOTEPAIIHSL.

Tema 1.5. 'pamMnionoxxuTenbHble HECTIOPOOOPA3YIOIIUE MATOUYKH.
JlaboparopHas nquarnoctuka. Cnenuduueckasi npoQuiiakTuka u
XUMHUOTEPAIHs.

Tema 1.6. 'pamnonokuTenbHbIe MaJ0YKU, 00pa3yroline
sHjocnopsl. JlaboparopHas nuarnoctuka. Cnenuduyeckas
npodMIAKTHKA M XUMHOTEPAITHSL.

Tema 1.7. I'pamoTpuniatenbHble aHadpoOHbIE OaKTEPUH, HE
oOpazytouiue crop. Jlaboparopnast nuarnoctuka. Cnenuduueckast
npodIIAKTHKA M XUMHOTEPAITHS.

Tema 1.8. Criupoxetsl. JlaboparopHasi TuarHoCTUKA.
Crnermuduueckast mpohuIakTUKA 1 XUMHOTEPaIHsI.
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Tema 1.9. Mukomna3zmel. JIaboparopHast JMarHOCTHKA.
Crernduueckasi npopuIakTHKa U XUMHOTEPAITHSL.
Tema 1.10. Xmamunuu. JlabopaTopHas qTuarHoCTHKA.
Crenuduueckast npouIaKkTHKA U XMMUOTEPAIIHUI.
Tema 1.11. Pukkercuu. JlabopaTopHasi TMarHOCTHKA.
Crenuduueckasi npopuIakTHKa U XUMHOTEPAIIHSL.

Paznen 2 Tema 2.1. Cucremaruka rpuboB. Kynbrypanbheie u
MenuuuHcKas Mopdosrornueckue cBoiicTBa rpu6oB. CTpyKTypa M XUMUYECKUH
MHUKOJIOTHSI COCTaB KJIETOK I'pUOOB.

Tema 2.2. Knaccuduxanus n o01mas xapakTepruCcTHKa MUKO30B.
Bo30Oyaurenn moBepXHOCTHBIX MUKO30B. JlabopaTopHas
nuarnoctuka. Cnernuduueckas npo@uiakTuka 1 XUMHOTEPATIHSL.

Tema 2.3. Bo30ynurenu moaKoKHBIX MUKO30B. JIabopaTtopHas
muaraoctrka. Crerududeckast mpoQrIaKTHKA H XUMHOTEPATTHS.

Tewma 2.4. Bo30ynuTenu CUCTEMHBIX MUKO30B. JlabopaTopHas
nuarnoctuka. Cnernuduieckast npoQUIaKTUKa U XUMHOTEPAIIHSL.

Pazgen 3 Tewma 3.1. JIuzenrepuiinas ameba. JlabopaTopHas TMarHOCTHKA.
MenunuHckas Crieruduueckas mpopuIakKTHKa U XUMHUOTEPAITHSI.
HPOTO300JI0TH3 Tema 3.2. Jleitmmanuy. JlaGopaTopHas IMarHOCTHKA.

Crneunduueckas npouaakTUKa U XUMUOTEPAITHSI.

Tema 3.3. Tpumanocomsl. JJaboparopHas TMarHOCTHKA.
Crneunduueckas npouaakTUKa U XUMUOTEPATIHSL.

Tema 3.4. [Tnazmoauit manspuu. JlaboparopHast TMarHOCTHKA.
Crneunduueckas npouaakTUKa U XUMUOTEpPATIHSL.

Tema 3.5. Tokcomnasma. JlabopaTopHas AMarHOCTHKA.
Crneunduueckas npouaakTUKa U XUMHUOTEPATIHSL.

HaumenoBanmne

['enocucremarrka v (GUIOTEHUS MUKPOOPTAaHU3MOB
JUCIMILINHBI
O0bEM JUCHUILIHHBI,

6/216
3E/ak.4.

COJAEPKAHUE JUCIHHUIIJINHBI
Pasnenl TeMbl
Pazpgen 1 Tema 1.1. CucremaTka 6akTepuil — Kak 0JJTHO U3 Hayall
OCHOBBI CHCTEMaTHKH CpaBHHUTENbHOU Ononoruu. [IpaBuia HOMEHKIATYPHI.
MHUKPOOPTaHU3MOB CoBpeMeHHast Kj1accubuKaIus MpoKapHor.

Tema 1.2. Hymepuueckas (YUCII€HHAs1) TAKCOHOMUS: BEIOOD
HITAMMOB, TECTOB M CII0C00a KOAUPOBAHUS JTaHHBIX.

XUMHYECKUE TPU3HAKH KJIETOK KaK HHCTPYMEHT TAKCOHOMUHU.
Tema 1.3. TakcoHOMHYECKHE MapKePhl — KOMIIOHEHTHI KJIETOYHON
CTEHKHU.

TakcoHOMUYECKHE MAapKEPhl — KOMIIOHEHTHI HAPY>KHOM
MeMOpaHBI.




Huctunnunsl (Moaynn) usydatorcs B pamkax ocsoeHus OIl BO «buomennuuna» no nvanpasienunio 06.03.01
buonorus

Tema 1.4. ®UHrepnpUHTH — XUMUYECKHUE «OTIEYATKN MAJIBLIEBY -
OenKoBbIe MPOGUITH.
JlonosTHUTEIbHBIE TAKCOHOMHYECKHE MapKEPHI.

Paznen 2 Tema 2.1. bakrepuanbHas xpomocoma. PecTpukiinoHHbIN aHAIIN3
OcHOBBI HYKJICMHOBBIX KHCIOT. [Tna3muner. [TonBrkHBIE TeHETHYECKHUE
Te€HOCHCTEMATHUKH arieMeHTbl. THTeTrpoHBI M OCTPOBKH MAaTOT€HHOCTH.

Tema 2.2. AHanu3 T1a3MUAIHBIX TPOQHIICH U TUTa3MUTHBIN
(UHTEepIPUHTHHT (PECTPUKIIMOHHBIN aHanu3 miasMuanon JIHK).
PubGoTtunupoBanue. AHanu3 npoduiieii HU3KOMOJIEKYJISPHBIX
PHK.

Tema 2.3. KonuuectBeHnble xapakrepuctuku JHK mis
ONpEeIeTICHUS POJICTBA HA BHYTPHU- U MEXBHUIOBBIX YPOBHSX.
Hyxneotuansiit coctaB JITHK. Meron rubpuauzanmu
HYKJIEMHOBBIX KHCJIOT.

Tema 2.4. Meton onpenenenus pojacrsa pPHK-muctponos (16S-
u 23S —pPHK).

Tema 2.5. CRISPR- cucrema u cas-reasl. Oco6eHHOCTH paboTHI.
Crnextp npumenenuit CRISPR-Cas9 u ee moauduxaruii.

Paznen 3 Tema 3.1. ®unoreneTnyeckre Mapkepbl. ['€Hbl «JOMaIIHEro
OCHOBBI xo3giicrBay. MLST.
(hbUIIOTeHETHYECKOM

Tema 3.2. @unorenernueckue Mapkepbl. OTHOHYKIJIEOTH/IHbIE
noaumopduzmsl — SNP.

dunorenernueckre Mapkepsl. bakrepuanbubie pudocomsl. pPHK
OousblIKe U Majible cyObeanHuUIbl pubocom (16S- u 23S-pPHK).
Tema 3.3. @unoreHeTnueckue 1epeBbsi. AJTOPUTMBI IIOCTPOEHUS.
WNHdopmaninoHHbIe TEXHOJOTUH U 0a3bl TaHHBIX U1 XpaHEHUs
nHpopmanuu (NCBI: TaxBrowser,Taxonomy).

TaKCOHOMUU

HaumeHoBaHue JTUCHMILIMHBLI | DH3UMOJIOTHS
O0bém qucuumannel, 3E/ak.u.  |4/144
COJEP)KAHUE JUCHUIIJIUHBbI

Pasnennt Tembl
Paznen 1. OOuiue cBoiicTBa Tema 1.1. Metozs! nonmyudenus: (GepMEHTOB B OUHIIICHHOM BUJIE
depmenTtoB. Kiaccuukanys 1 |M UCCIIEIOBAHUS UX CTPYKTYPBI U CTPOEHUS aKTUBHOT'O LIEHTpA.
HOMEHKJIaTypa ()epMEHTOB. Tema 1.2. MonekynsipHbI€ aCTIEKThI CICITU(PUIHOCTH

dbepmentoB. [Ipupoaa B3auMoieCTBUI MOJIEKYJI CyOCTpPaToOB C
AKTHBHBIMH IIEHTPAMH ()EPMEHTOB.

Tema 1.3. Ilpunnun knaccudukanuu GepMEeHTOB.
XapakTepucTuKa KaXKJ0ro Kjiacca U mpuMepbl (epMEHTOB,
OTHOCSIIUXCA K KQXKJIOMY KJIACCY.

Paznen 2 Metonb! onpenenenust | Tema 2.1. Kunetuka olHOCTaAUIHBIX U ABYXCTAIUUHBIX
AKTUBHOCTH ()€PMEHTOB. (hepMEHTATUBHBIX PEAKITUi, METOJIbI OTIPEICIICHUS

Kunernka pepMeHTaTHBHOTO KUHETUYECKUX NTAPaMETPOB.

KaTajau3a. Tewma 2.2. Kunetnueckue THIIbI HHTHOMPOBAHMS.
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Tema 2.3. MeToabl aHaIM3a SKCIIEPUMEHTAIbHbBIX TAHHBIX 110
KHHETUKE JIEHCTBUS ()EPMEHTOB.

Paznen 3 Perynsanus
(epMEHTaTUBHOU aKTHBHOCTH.
NMMoOunn3oBaHHbIe (DEPMEHTHI.
[Tpumenenue GpepMeHTOB B
MEAMIIMHE U IPOMBILUICHHOCTH.

Tema 3.1. [lytu perynsuuu akTHBHOCTH ()€PMEHTOB.
depMeHTHI CHHTE3a U KaTab0JIM3Ma Pa3IudHbIX TPy
COEIMHEHUH KaK MUIICHHU JUIsl HOBBIX IIPENaparoB.

Tema 3.2. Crioco6b1 tMMOOMIHM3aKU (PEPMEHTOB.
MDepMEeHTHBIE IEKTPO/IbI.
Vcnonp3oBanue HepMEHTOB B aHAJTMTUYECKUX

Tewma 3.3. Ilpumenenne GEepMEHTOB B TTUIIIEBOH, KOPMOBOI,
TEKCTHIILHOW, KOXKEBEHHOM, LIEJUTIOII03HO-0YMa)KHOM, a TaKKe
JUTSI TIPOU3BOJICTBA CHHTETHUYECKUX MOIOIIUX CPEJICTB U
OMOTOILINBA.

HaunmeHnoBanue JMCUUILIMHBI

[TpakTHKyM 10 OUOXUMHU

O0béM qucuumInnbl, 3E/ak. 4.

10/360

COJAEPKAHUE JUCHOUIIJIMHBI

Paszneasnl

Tembl

Pa3zpnen 1. BBeneHnue B npakTUKym
10 OMOXVMHUM: [Eb U 3aa4H.

Tema 1.1. O3HaKOMIIEHHE C OOIAMH TTOHITUAMMU
OMOXUMHUYECKUX METOIOB HCCIIENOBAHUS.

Tewma 1.2. ®opMupoBaHue MPaKTUUECKUX HABBIKOB
OMOXMMHUYECKHUX METOJOB HCCIICIOBAHMSL.

Paznen 2. Marepuan u MeTOIbI,
WCTIOJIb3yEMBIE JJISI
NpPUOOpPETEeHUS TPAKTHUECKUX
HAaBBIKOB CTYJIEHTOM I10
OMOXHUMHUHU.

Tema 2.1. buonornueckuii MmaTepuani: KpoBb, CBIBOPOTKA
KpPOBH, CIIIOHA, MOYa, TKAHU U OPTaHbl MBIIIH.

Tema 2.2. Metozs! paboThl ¢ OMOJIOTUYECKUM MaTEpUATIOM:
rOMOTr'eHM3alus, HeHTpUudyrupoBanue /
yJIbTpaleHTpU(yTUPOBAHHUE.

Tema 2.3. MeTobl BbIACTICHUS U OYMCTKU OEIIKOB: TUAIIN3,
[TAT-3nexTpodopes (moauakpuIaMyuIHbINA T'ellb), BECTEPH-
0710T, resib-QUIbTpaLus.

Tema 2.4. XpomaTorpaduueckne METOIbI:
BBICOK02((DEKTUBHASI )KUJIKOCTHASI XpOMAaTOrpadusi.

Tema 2.5. CriekTpajibHbIE METO/IBI:
¢dotoanexrpokosnopumerpupoBanue (PIK),
cnektpodoromerpupoBanue (CD), bayopumerpusl.

Tema 2.6. immyHObepMeHTHBIN aHATU3

Tema 2.7. Ilporounas uuroduryopumerpus, OT-ITLIP-meTon
(monmmmMepasHas IemHasi peakiys ¢ 00paTHON TPAHCKPUIIITUEH ).

Pasnen 3. benku: xumudeckas
CTPYKTYpa, GU3UKO-XUMHIECKUE
CBOMCTBA, METO/bI ONPEICTICHUSI.

Tema 3.1. [Tonyuyenue unctoix 6enkoB: [TAT-O® Genkon
CBIBOPOTKH KPOBHU M Pa3JIMYHbIX TKAHEW MBIIIH.

Tema 3.2. MeTo1bl KOTMYECTBEHHOTO OIpeieIeHUs OEIKOB B
OMOJIOTrMYECKHX KUIKOCTAX: OmypeToBbii, Jloypu, UV-MeTon

U Jp.

Tewma 3.3. Ilonydenue Gppaxiuii OEIKOB Pa3TMIHON
MOJIEKYJISIPHON MacChl, UCIIONIB3YsI METOJI Tellb- (QUIBTPAIIH C
cedanexkcoM. OnpeesieHre MOJEKYIISIPHOM MacChl Oelka ¢
MIOMOIIIBIO TeJIb-(PUIIBTPAIHH.

Tewma 3.4. Onpenenenue conepaHusi reMorioOnHa/
FJII/IKOBI/IJII/IpOBaHHOFO FCMOFHOGI/IHH B KpOBI/I.
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Tewma 3.5. KonruecTBeHHOE onpeiesieHne HeOSTKOBBIX THOJIOB
U TJIyTaTHUOHA.

Paznen 4. ®epMeHTHI:
HCCIIEN0BaHUE UXCBONUCTB U
aKTUBHOCTH.

Tema 4.1. OnpeneneHrne akTUBHOCTH BAXKHEHIITUX
WHUKATOPHBIX (PEPMEHTOB: JIAKTATICTUIPOTCHA3HI U €
nzodopm.

Tema 4.2. OnpeneneHre akTUBHOCTH BaKHEHIIINX
WH/INKaTOPHBIX (pepMEeHTOB: KpeaTHH()OCPOKHHA3KI U €€
n30(hopM.

Tema 4.3. Onpenenenre akTUBHOCTH BaKHEHIIINX
WHIUKATOPHBIX (hepMeHTOB: TpancamuHas (ANAT u AcAT).

Tema 4.4. OnpeneneHre akTUBHOCTH BaXKHEHIIINX
WH/IMKATOPHBIX (DEPMEHTOB: XOJIMHICTEPA3bL.

Tema 4.5. OnpeneneHrue akTUBHOCTH BaXKHEHTITNX
WH/IMKATOPHBIX (DEPMEHTOB: MIEIOYHOU U KKCIIoU dochaTassl.

Tema 4.6. Onpenenenre akTUBHOCTH HEKOTOPBIX (PEPMEHTOB
oOMeHa yTJIeBOJIOB: IITI0K030-6-(hocdaTneruaporeHassl,
bpykTo30-1,6- pocharanpaonassl u Gppykrozo-1-
docharaabaoasml.

Tema 4.7. OnpeneneHue akTHBHOCTH (pepMEHTOB-
AQHTHOKCHIAHTOB: KaTajJa3bl U CYNEPOKCHITICMYTa3bl.

Tema 4.8. OnpeneneHre akTHBHOCTH (pepMEHTOB-
AQHTUOKCUIAHTOB: TIIyTaTHOHPEAYKTa3bl U
IJIyTaTUOHTpaHcepassl.

Tema 4.9. Onpenenenue aktuBHOcTH pepmentoB L[TK:
M30LUTPATAETUIPOTreHa3bl, CYKIIMHATAETUPOTr€Ha3bI.

Tema 4.10. Onpenenenue aktusHoct HAJI- u HA JI®-
3aBHCHMOM TTTyTaMaTAECTUAPOTeHA3bI.

Tema 4.11. Onpenenenue akTHUBHOCTH HUTOXpoM-P450
pENYKTa3bl IUTOXPOMOKCHIA3BI.

Tema 4.12. UccnenoBanue BIMSIHYS HA aKTUBHOCTh (DEPMEHTOB
MHTUOUTOPOB-JIEKAPCTB

Pazpen 5. HyknenHossle
KHCIIOTBHI.

Tema 5.1. Beigenenne cymmapnoit PHK u3 kneTok u onenka eé€
KaueCcTBa CIIEKTPOCKONMMYECKUM METOIOM U MeToioM [TAT -
anexTpodopesa.

Tema 5.2. KonmnuectBenHoe onpeaenenue coaepxkanus PHK B
OMOJIOTMYECKUX KUJIKOCTSIX — METOJ METUIIMHCKON T€HOMUKH,
IIPUMEHSIEMBIN C TMArHOCTUYECKOM LIEIIBIO.

Tema 5.3. Ananu3 ypoBHe# s3kcnpeccuu reHoB MmetojioM OT-
[TLIP B peanmbHOM BpeMeHH. Peakiiust 0OpaTHOM TpaHCKPUIIIIMU
— IPUMEHEHNE B TEHHOM MH)KEHEPUU U MEJUIIMHE.

Paznen 6. JIunmunael, BUTAMUHEL:
ONpeIeTIEHUE UX COJIepKAHUSI.

Tema 6.1. KonmnuecTBeHHOE ONpeAeIeHUE COACPKAHUS:
XOJIECTepUHA, TUIONPOTenHOB U uX ¢paxuuii (B-JII1), o6mux
TPUTIULIEPUIOB.

Tema 6.2. KonnuecTBeHHOE onpezesieHne BUTaMUHOB A U E
(bIyOpECIIEHTHBIM METOJIOM.

Tema 6.3. KonmuecTBeHHOE ompeenieHre oomiero ounmmpyonta
U ero pakiuid.

Tema 6.4. JINTIOCOMBI: NPUTOTOBJIEHUE JIUIIOCOM -
TPAHCHOPTEPOB MOJIEKYJI JIEKAPCTBEHHBIX BELIECTB B KPOBU U
aumaoe.
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Tema 7.1. 'miOK0O300KCHIa3HBINA METO] OMPEACIICHUS TJTFOKO3bI
B CBIBOPOTKE KPOBH, MOYE M CIIIOHE.

Tema 7.2. Onpenenenrue MeTab0JIUTOB (TUpyBaTa, JIaKTaTa,
KETOHOBBIX T€Jl) B CBIBOPOTKE KPOBU U MOYE.

Tema 7.3. OnpeneneHre MOYEBUHBI, MOYEBOM KUCIIOTHI,
KpEaTHHHMHA, CUAJIOBBIX KHCIIOT.

Tema 8.1. Onpenenenue coaepkaHus Kaablus,
Heopranuyeckoro (ocdara, XJIOpUA-HOHOB U Ap. B CHIBOPOTKE
KpPOBH U CJIIOHE.

Pazgen 7. YrueBonsl.
MeTaboauThI YIIIEBOIHOTO U
AMHUHOKHUCIOTHOTO OOMEHA.

Paznen 8. BogHo-MmuHepanbHbIN
oOMeH.

HauMenoBanue TUCHMILUIMHLI | MeguuuHcKas OMOXUMUS
O0bém qucuummnel, 3E/ak.u.  |8/288
COJAEP KAHUE JUCIHUIIJINHBI

Paznennl TeMbl
Tema 1.1. O3HakoMiieHHME C MEOULUHCKON OHWOXUMHUEH.
OcCHOBHBIE  HaIpaBJICHUS  MEAMIIMHCKONW  SH3UMOJIOTHU
(?H3UMOMArHOCTHKA, SH3UMOTIATOJIOTHSI, SH3UMOTEPaITHs).
OcHoBbl  Katanmuza. DEepMEHT-CYOCTpAaTHBIE KOMIUICKCHI.
3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX peakmuii or pH,
TEMIIepaTypbl, KOHIEHTpalMu cyOcTtpata © (QepMeHTa.
OcHoBbI (epMeHTaTUBHOW KuHETHKU. Kitaccudukamus wu
HOMEHKJIaTypa ¢epmeHToB. Perymsmus QepMeHTaTUBHOM
aKTUBHOCTH. Aumoctepuueckas perynsuus. WHruOuTops

Paznen 1. Ilpenmer

g S —— (hepMeHTOB. Perpounrubuponanue. I'opmonanbHas
' eryJsLus.
MuToxoH1puanbHbIE ety
e — Tema 1.2. ®opmupoBaHuEe HABBIKOB OMPEEIICHNS aKTUBHOCTH
Y P (bepMeHTOB.

Tema 1.3. 3ydyenue posau ApIXxaTeIbHON e MUTOXOHIPHIA.
O6pa3zoBaHue peakTUBHBIX (popM Kucnopoaa. O3HaKOMIIEHHUE C
HACJIEICTBEHHBIMU CUHAPOMaMH, 00YCIIOBICHHBIMU
MYTaIUsIMU T€HOB O€JIKOB JBIXaTEIbHOM 1EMH MUTOXOHAPHIA
(curapom bapra, cuaapom Kepuca-Ceiipa, cuaapom [Tupcona,
cuzpomM MELAS, cunnpom MERREF, atpodust 3putensHoro
Hepsa Jlebepa, 60m1e3ub JIn). Bropuunbie MUTOXOHAPUATIEHEIE
3a0oseBaHus

Tema 2.1. O3HakOMJIEHHE C TOHATHEM O IIOJTHOLICHHOM
6enxoB muUTaHuU. bose3Hu, CBA3aHHBIE C HETOCTATOYHOCTHIO
6enkoBoro nutanus. OnpeneneHre akTHBHOCTH TPAaHCAMUHA3
B CBIBOPOTKE KPOBH.

Paznen 2. buoxumus nuranus |Tema 2.2. 3yuenue nousatus mucdonaunra. [IpuoHossie

U OCHOBHBIE JucyHKUuHM |Oone3nu. bonesns Anbireitmepa. ['uaponus 6enkos B

0OMEHHBIX IIPOLIECCOB.  [KEIYHOYHO-KUIIEYHOM TPAKTE, HApYILIEHUA [IEpEBaApUBAHUSA
3aboneBaHus, CBsi3aHHbIE C |OEITKOB M BCACHIBAHUS aMUHOKHCIIOT. Y PEOTEIUYECKUIN THIT
HapyIlIeHueM oOMeHa |a30THCTOr0 OOMEHa y YeloBeKa. 3a00JeBaHus, CBI3aHHBIC C
AMUHOKUCIIOT U OEJIKOB HapylIeHneM MoueBHHooOpa3oBanus. [Iytu oOmeHa

OTJIEIbHBIX AMUHOKHUCIIOT U 3a00J1€BaHMsI, CBSI3aHHbIE C
HapymeHneM ux oomena. OnpeseneHne MOYEeBUHBI B
CBIBOPOTKE KPOBH.

Tema 2.3. Onpenencuue (peHUIATAHUHA B TUIa3Me KPOBH.



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/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_%D0%9F%D0%B8%D1%80%D1%81%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B4%D1%80%D0%BE%D0%BC_%D0%9F%D0%B8%D1%80%D1%81%D0%BE%D0%BD%D0%B0
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_MERRF

Huctunnunsl (Moaynn) usydatorcs B pamkax ocsoeHus OIl BO «buomennuuna» no nvanpasienunio 06.03.01

Buomorusa

Tema 2.4. OnpeneneHrue KpeaTHHUHA B MOYE.

Tema 2.5. Onpenenenre KpeaTHHKUHA3bI B IJ1a3M€ KPOBH.

Pa3nen 3. buoxumus nmutadusa u

OCHOBHBIE TUCHYHKIUH
O0OMEHHBIX IPOLIECCOB.
3a0oyieBaHusi, CBSI3aHHBIE C

HapyluICHUEM obMeHa JIUIIN OB

Tema 3.1. O3HakOoMIIEHHE C NTEpEBAPUBAHUEM U BCACHIBAHUEM
JUMHIOB y 4esoBeka. OOCYKIEHHE POJIH KETYHBIX KUCIOT.
OO6cyxaeHue OHOXUMUYECKUX OCHOB [maToreHesa
KEITYHOKaMEeHHOW Oosie3Hu. M3ydueHne OMONOTHYECKO poiu
XoJiecTepruHa. ATEPOCKIIEPO3 U JKEITYHOKaMEHHast 00JIe3Hb KaK
BaXHEUIIIME TOCIIEACTBUS HAPYUICHUs OOMEHa XOJeCTEepHHA.
OmnpeeneHre akTHBHOCTH JIMIIA36I.

Tema 3.2. U3yuenne aucnunonporenneMuii. Hezamenumbie
BXKK. B-oxucnenne BXKK. Cunnpom, cBI3aHHBIH ¢ 1eDUITITOM
neruaporenassl BXXK co cpenneit nmunoit nenu (MCAD),
riytapoBas auujemus I u Il Tuna, 6onezns Pedpcyma, HELLP
CHUHJIPOM, METHJIMAJIOHOBAs M ITPOITMOHOBAsS ALy pHsl.
[TaTonoruu pacnaga cpunronunuaos. Poib 3iika30HOUI0B.
[TpuMeHeHHe npocTarjaHIMHOB B MEIUIIMHCKON MPAKTHKE.

Tema 3.3. Onpenenenue coaepKaHus X0JIeCTepUHa B
CBIBOPOTKE KPOBH.

Tema 3.4. Onpenenenue coep aHusi KETOHOBBIX TEJ B
CBIBOPOTKE KPOBH/MOYE.

Tewma 3.5. ®opmMupoBaHUEe HABBIKOB OIIEHKH JIUTIAOTPAMMBI.

Pa3nen 4. buoxumusa nutasus
U OCHOBHBbIC AUCHYHKIIUU

OOMEHHBIX IIPOLIECCOB.
3a0oeBaHus, CBS3aHHBIE C
HapyIIeHHEM oOmeHa
YTJIEBOJIOB.
KucnotHo-ocHOBHOE paBHOBECHE
" BOJTHO-  DJICKTPOJIMTHBIN

00MEH, UX HapyIICHHS

Tema 4.1. H3yueHue 3Ha4YeHUs YIJIEBOJOB B IUTaHUU
genoBeka. O3HaKOMIIEHHUE C IEPEBAPUBAHUEM U BCACBIBAHUEM
yraeBonoB. TpaHcnopT riroko3sl B kieTku. dopmupoBanue
HAaBbIKOB OINpEJENIEHNs] aKTMBHOCTU aMuia3bl B ChIBOPOTKE
KpPOBH.

Tema 4.2. KonnuecTBeHHOE OnpeiesieHue TI0KO03bI B
CBIBOPOTKE KPOBH.

Tema 4.3. O6cyxneHne peryJsiun ypoBHS IITFOKO3bI B KPOBH.
[TonsiTHs O TUIIEP- U TUMOTTUKEMUSX. Perynsanus cuate3a u
pacriaga riuKkoreHa. [ TMKOTeHO3bl M arJIMKOreHo3. Perysus
TJIMKOJIN3a U IIIoKoHeoreHesa. CaxapHsblil quader,
OMOXMMHUYECKHE OCHOBHI matoreHesa. [leficteue Mmerdopmuna.
Hapymenue nenrozodocdartaoro mytH, ¢pasuszM. Hapymenus
MeTabonn3mMa GPYKTO3bI U rajakTo3bl. DopMupoBaHue
HaBBIKOB OIpe/ICJICHUs] MUPYBaTa B MOYE.

Tema 4.4. Onpenenenue coepkaHus Kaablus B CBIBOPOTKE
KpPOBH.

Tema 4.5. O3nakoMieHue ¢ nousatueM pH cpensl, u
KIIMHUYECKOW 3HAYMMOCThIO ypaBHEeHUs | eHiepcona-
Xaccenpb0axa v KHCIIOTHO-OCHOBHBIM cocTosiHueM. bydepHbie
CHUCTEMBbI KPOBU U TKAHEW, MEXAHU3M UX JICHCTBHS.
OU3NONOTUYECKUE CUCTEMBI perysiiun. OnpeneicHue
docdopa B CBIBOPOTKE KpOBHU. Pacmpenenenue u poiib BOJHI B
opranm3Mme. Pacnipenenenue Hatpus u kanusa. Hapyrmenus
BOJTHO-3JIEKTPOJIUTHOTO Oanmanca. CocTossHHS 00€3BOKUBAHUS
(mermmparanuu) U TUMIEPTUApPATAIIIN, HAPYIICHUS OOMEeHa
HATpHSs, Kajus, Mardus, Kajabius, ¢hocdara (IpUInHEI,
KIIMHUYECKHE MPOsIBIICHUs ). Perynsius BogHO-
AIIEKTPOJUTHOTO 0OMEHa (aIbJAeCTePOH, aHTHOTCH3UH-



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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peHuHOBas cucrtema). Posib TOpMOHOB B peryssinuy oOMeHa
Kaibplus U GochaToB (MapaTropMoH, KaIbIUTOHHH,
KJIBIIMUTPUOIN).

Tema 4.6. ®opMUpoBaHUE HABBIKOB OIPEEIICHNUS KENe3a B
CBIBOPOTKE KPOBH.

Pasgen 5. buoxumus KpoBH U
Moun. Hapymenus OenkoBoro
cocTaBa KpOBH "
MATOJIOTUYECKUE KOMIIOHEHTBI
MOUH.

Cucrema remMocrasa 1 €ro
HapyLIeHUs

Tema 5.1. O3HakoMJeHHE C POJIBI0 Oy(EepHBIX CHCTEM KPOBH H
razooomeroM. OcoOEHHOCTH MeTaboNM3Ma SPUTPOIUTOB.
I'emornoOunsl. Perynsuus cBs3bIBaHUS TeMOINOOMHA C
kucnopongomM. CumHTE3 W pacmax rema. 3aboreBaHws,
CBSA3aHHbIE C HapyUIeHHMEM CHHTE3a M pachaja TIema
(mopupun, TtumEl dkenTyx). benkoBeIl cocTaB KpOBH.
OpakIMOHUPOBaHKE 0enKkoB CBIBOPOTKH KpPOBH.
[TaTonmornyeckue 6enkoBbie Ppakmun (Oemok banc-IxoHca,
napanporeusl u 1p.). Jducnporennemun. dopmupoBanue
HAaBBIKOB OIpeJIeNIeHUs] OMIMPYOHHA B CHIBOPOTKE KPOBH.

Tema 5.2. Onpenenenre akTHBHOCTH raMMa-
rIIyTaMUITpaHchepasbl B CHIBOPOTKE KPOBH.

Tema 5.3. U3yuyenue cocraBa mouu. Heoprannueckue u
opraHnyeckre KoMnoHeHTsl Moun. [Ipoba Pebepra (knmperc
HHJIOT€HHOI'0 KpeaTUHHUHA), (PUIbTPALlMOHHbIN KIIUPEHC,
CKOPOCTh KIIy00ukoBO# (rutbrTpamnmu. [TaTonorudeckue
KOMITOHEHTbI MOUH (IIPOTEUHYPUS, TITIOKO3YPHsl, KETOHYpUS,
OunnpyOuH- n ypoounuaypus). Yponutel. Crerpduyeckue
IoKa3aTes BPOXKACHHBIX HapylleHui oomeHa. OmnpeneneHue
COJIep’KaHUsl MOYEBOM KUCIIOTHI B MOYE.

Tema 5.4. Onpenenenne akTUBHOCTH JIaKTaTAECTUAPOTE€HA3bI B
CBIBOPOTKE KPOBH.

Tema 5.5. ®opMupoBaHue MIOHUMaHUs CUCTEMBI T€MOCTAa3a.
Anre3us TpoMOOLIMTOB U ee nocneacTBus. Oomas
XapaKTepUCTHKA (aKTOPOB CUCTEMbI CBEPTHIBAHHS KPOBU.
JIBa myTH aKTUBALlMU CBEPTHIBAHUS KPOBU: BHYTPEHHUN U
BHeuHU. Ponb pochonunuaos u Ca B perynauuu
MIPOILIECCOB CBEPThIBaHMsI KpoBH. OOpa3zoBaHue TPOMOHHA.
[TonoxurenbHble 0OpaTHBIE CBSI3U B CUCTEME CBEPTHIBAHMSI.
Cucrtema IpOTUBOCBEPTHIBAHUS: AHHEKCUH V U UHTUOUTOPHI
CEpPUHOBBIX TIpOTea3. MexaHnu3M JIeUCTBUSI HHTHOUTOPOB
[IpoTea3s U3 ceMencTBa cepnuHoB. [latonoruu cuctemsl
remMocTasa: TpPOMOOTHYECKUIN 1 FeMOPParu4ecKuil CUHIPOMBI,
(a3zHoe HapyIlIEHHE COCTOSIHUSA CUCTEMBI TeMOCTa3a —
TPOMOOTEMOPPArHUECKUI CUHIPOM.

BnusHue remapuHa Ha mpoliecchl cBepThiBaHUA. Jlepuur
aHTUTPOMOWHA U CBA3aHHbIE C 3TUM 3aboneBanus. Cucrema
npotreuH C u mpoTeuH S, 3a0oyieBaHUs, CBS3aHHBIE C HUX
nepuIUTOM. Pe3uCTEHTHOCTh K akTUBUPOBaHHOMY Oenky C u
TpoMO03bl. JIekapcTBeHHbIE MpenapaTsl Ha

OCHOBE aHTaroHucToB ButaMuHa K. ®opmupoBaHue HaBbIKa
OIpeieNIeHUs] aKTUBHOCTH (DaKTOPOB CBEPTHIBAHHS KPOBH.

Tema 5.6. Onpenenenre akTUBHOCTH (akTopa CTroapra-
[Ipayspa B CBIBOPOTKE KPOBH.

Tewma 6.1. O3HakoMIIEHHE CO 3HAYCHUEM [B-HAaTPUHYPETHUIECKOTO
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Pa3nen 6. buomapkepsl
MATOJIOTUYECKUX MTPOIIECCOB.
Crnenuduueckue 6eIKH Kak
paHHME TUArHOCTHYECKHE
MapKepbl OHKOJIOTHIECKHIX
3a0oneBanuil. buoxumus
OIyXOJIEBOM KJIETKH

NeNTUAA B JAWATHOCTUKE CEPACYHOM HEAOCTAaTOYHOCTH.
depMeHThI-MapKepbl 3a00J1€BaHUM NIEUEHH, MTOKEITYJOUHOU
xesne3bl. OHKOMapKepbl CBIBOPOTKU KPOBH, Kajla U MOYH (a-
¢beTonpoTenH, KapIMHOIMOPHOHATBHBIHI AQHTUTICH,
XOPHUOHHUYECKUN TOHAJOTPOIMH YEJIOBEKa, IapalpOTCHHBI,
npocTarocienuUUHbld aHTUTeH Hu JAp.). DepMeHTH Kak
Mapkepbl  omyxoisiel.  OmnpenencHue  AMATHOCTHYECKUX
MapkepoB  merogoM M®A. dopmupoBaHMe  HaBbIKa
onpeneneHus: c-MyC B onTyXoJIeBbIX KJIETKaX.

Tema 6.2. OHKOT€HbI, IPOTOOHKOTEHBI U I'€HBI-CYIIPECCOPHI
onyxoJieid. Kanueporenes. OCHOBHbIE CBOMCTBA OITyX0JIEBOM
kieTku. MlHBa3us n metacrazuposanue. Merabonuueckuit
ATUIHN3M OITyXOJIeBOU KIETKHU. [1aTonorus cCurHanbHbIX My TeH,
PETyIUPYIOMUX Mpoardepannio KJISTKH U aronTo3.
dopmupoBaHue HaBbIKOB onpezeneHus GSTP-1 B omyxomneBbix
KJIETKaX.

Tema 6.3. ®opmupoBaHue HaBBIKOB onpeneneHus C-
PEaKTUBHOTO O€JIKa B CHIBOPOTKE KPOBH.

Pasnen 7. MeTtaboausm
KCGHO6I/IOTI/IKOB. OKI/ICJ'II/ITGJ'II)HI)II\/’I
CTpecc M MaTOJIOTHH, CBI3aHHBIC
C OKHCITUTEIIBHBIM CTPECCOM

Tema 7.1. @epMEHTBI CUCTEMBI META00IM3Ma KCEHOOUOTHUKOB
B OpraHU3Me YelloBeKa, UX Ouosoruueckoe 3HaueHue. Passi |
u Il 6uorpanchopmannn KCEHOOMOTHKOB (IUTOXpoMP450-
3aBUCHMAs MOHOOKCHUT'€Ha3Hasl CUCTEMa,  peaKUuu
KOHBIOTallMM, 00pa3oBaHUE TIJIIOKYPOHHUIIOB, CyJb(]arTos,
MEepKanTypoBblx  kucior). Poap B merabonusme
JIEKapCTBEHHBIX IIpenapaToB " dbopmupoBaHUU
JIEKApCTBEHHOU

YCTOWYMBOCTHU OIyXOJIEBBIX KJIETOK. DOpMHUpOBaHNE HABbIKA
ONpeNieJIeHUs] ~ aKTUBHOCTH  IIyTaTHOHTpaHcdepa3bl B
CBIBOPOTKE KPOBH.

Tema 7.2. O3HakomiieHHE ¢ PYHKITMOHUPOBAHHEM
MPOOKCUIAHTHON M aHTUOKCUIAHTHOU cucteM. DopMUpOBaHHe
HABBIKOB OIPEACIICHUS CYIICPOKCUAAUCMYTA3bI B CbIBOPOTKE
KpPOBH.

Tema 7.3. I3ydyeHue peakTuBHBIX (opM Kuciopoaa. Pemgokc-
0anmaHC ¥ OKUCIUTENBHBINA cTpecc. PecipaTopHBbIi B3phIB B
Makpodarax. [lepexkucnoe okucnenue aunuaoB. [loBpexaenue
HYKJIEMHOBBIX KUCJIOT U OEJIKOB aKTUBHBIMH (popMaMu
KHCII0poJia, MexaHU3MbI CBOOOTHOPAANKAIBHOTO
noBpexaeHus. DopMupoBaHNe HABBIKOB OLIEHKU COJIEpKaHUS
MAJIOHOBOT'O JHAJIBACTHAA B ChIBOPOTKE KPOBH.

Tema 7.4. (I)OpMI/IPOBaHI/IC HAaBLIKOB OIPCACIICHUA aKTUBHOCTH
KaTaJIa3bl B CbIBOPOTKE KPOBH.

Tema 7.5. ®opMHUpOBaHKE HABBIKOB ONPEIEIECHUS] aKTUBHOCTH
TJIYTaTHOHIEPOKCUAA3bl B CHIBOPOTKE KPOBH.

HaumMmenoBanue AUCHUITIIMHBI

«bHOXMMHS OpPraHOB M TKAaHEN»

O0béM qucoumIuHLL, 3E/ak.4.
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3pennl

‘ Tembl
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Paznen 1. buoxumust KpoBu u
JIETKUX

Tema 1.1. CoctaB kpoBu. OcoOEHHOCTH MeTab0IM3Ma
SPUTPOLIUTA.

Tema 1.2. 'emorimoOunsl. CuaTes rema.

Tema 1.3. 'a3000MeH B JETKUX.

Pazgen 2. buoxumus mouex

Tema 2.1. OcobenHOCTH MeTabOIM3Ma B IOYKAX.

Tewma 2.2. MexaHnu3Mbl MOU€0Opa30BaHUS U €TI0 PETYIISIIIUU B
HedpoHe.

Tema 2.3. buoxuMuueckuii aHajaIu3 MOYU.

Pazgen 3. buoxumus neueHu

Tema 3.1. OcobeHHOCTH MeTabOIM3MAa B FeraToLUTaX.

Tema 3.2. Peakuun MUKpOCOMaJIbHOTO OKUCICHUS U
KOHBIOTAIlNU.

Tewma 3.3. Jlerokcurupytromas GpyHkius neueHu. OomMeH
3TaHoJja.

Tewma 3.4. O6e3BpeKMBaHNE AMMHAKA.

Tema 3.5. buoxuMudeckue noxkasaTeiu aHajanu3a KpoBH,
XapaKTepU3yIoNye PyHKINIO MCYCHH.

Paznen 4. buoxumusi HepBHOH
TKaHU

Tema 4.1. Oco6eHHOCTH COCTaBa MaKPOMOJIEKYJI U
MeTaboI13Ma B HEPBHOM TKaHU.

Tema 4.2. IloTeHinan moxKos U MOTEHIIUAN AeHCTBUS.
HelipomeauaTtopsl.

Pazzen 5. buoxumus MpIeqHoH
TKaHHU

Pazgen 6. buoxumus
COCIUHUTEIILHOM TKaHH,
MEKKJIETOYHOTO MAaTPUKCA,
MHHEPAITN30BAHHBIX TKAHEH

Tema 5.1. OcobenHOCTH MeTa0OJIM3Ma B MBIILIEYHOI TKAHU.

Tewma 5.2. DHepreTuveckuii 0OMEH B MBIIICYHON TKaHHU.

Tema 5.3. MexaHU3MBbI MBIIIIEYHOTO COKPAIIEHUS 1
paccnabnenus. MexaHu3Mbl PETYIISIIUN MBIIIIEYHOTO
COKpAILICHMUS.

Tema 5.4. Iloka3zarenn GMOXMMHUYECKOTO aHAJIM3a KPOBH,
BAJKHBIE I TUArHOCTUKHU NTOPAKEHUSI MUOKap/1a U CKEJIETHBIX
MBIIIIIL

Paznen 6. buoxumus
COEIMHUTENbHON TKAHH,
MEXKJIETOUHOI'O0 MaTpHUKcCa,
MUHEPAITN30BaHHBIX TKaHEH

Tewma 6.1. XapakTepuCTHUKU COSAMHUTEIIHBHONU TKAHH.

Tewma 6.2. OcoOEHHOCTH COCTaBa MAaKPOMOJIEKYJT
COEJIMHUTENIbHOM TKaHH.

Tema 6.3. Kosutaren.

Tema 6.4. OcoGeHHOCTH COCTaBa MaKpOMOJIEKYJI
MHUHEPAJIM30BaHHBIX TKaHEH.

Tewma 6.5. MuHepasibHble KOMIIOHEHTBI KOCTHOM TKaHHU.

HaumMmenoBanue AUCHUITIIMHBI

broxuMus KJI€TOYHBIX MEMOpPAH

O0bém qucuumInebl, 3E/ak.u.

4/144

COJAEPKAHUE JTUCHUITJIMHBI

Pasznennl

Tembl

Paznen 1. O0mue mpeacTaBieHus
0 CTPYKType MeMOpaH

Tema 1.1 Knaccuduxanus 61onorndeckux MeMOopaH 1 ux
byHKIMU. DBOJIONHS ¥ MOAEITH MEMOpaH.

Tema 1.2 CtpykTypa MeMOpaHbl, MOJIEKYJIIbI-KOMIIOHEHTHI
MeMOpaH.

Tewma 2.1 Jlununel Ouonorndeckux MeMOpan. CTepoubl.
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Pa3nen 2. JInmuapl KJ1€TOYHBIX
MeMOpaH

Tewma 2.2 Jlunuaasie 6uciion, pagThl U KaBEOJIHI.
AcuMMeTpHYHOE pacnpesieliecHne MeMOpaHHbBIX JIUTTHJIOB.

Pa3nen 3. beaku KIeTOYHBIX
MeMOpaH

Tema 3.1 MemOpanHbie 0enKkd, UX GYHKIIUU U KJIACCU(DUKAITUS.

Tema 3.2 ®epmeHTs MeMOpaH. BHYTpUKIIETOUHBIE BE3UKYJIBI
TPaHCHOPT OCJIKOB.

Paznen 4. Tpaucnopt
OMOMOJIEKYJT Yepe3 MeMOpaHbI

Tema 4.1. IlaccuBHBIH M aKTHUBHBIM TPaHCIOPT Yepe3
MeMOpaHy.

Tewma 4.2 CemeiicTBO aHMOHHBIX KaHaOB. (Nat+—K+)-AT®daza
u Ca2+-AT®daza. CtpoeHue.

Paznen 5. buosnepreruyeckas
(byHKIMS OMOIOTUYECKUX
MeMOpaH. TpancMemOpaHHas
nepeavya CUurHasa

Tema 5.1 Pabota MUTOXOHAPUH, AbIXaTEIbHAS 11E€Nb, CHHTE3
AT®. IHruOUTOPHI ABIXaTEIBHOM HEMH MUTOXOHAPHIA.
JlprxaTeabHbId KOHTPOJIb

Tema 5.2 TpancmemOpaHHas iepeaya CUTHAIOB: PEIENTOPHI
Y BTOPUYHbIE MIOCPEIHHUKH.

Paznen 6. 3aboeBanus,
CBsI3aHHBIC C ePeKTaMU
MeMOpaHHBIX O0enkoB. Poib
MeMOpaH B JIOCTaBKe
JICKapPCTBEHHBIX MTPEIapaToB.

Tema 6.1 MyTtarun MeMOpaHHBIX OEITKOB M 3a00JICBaHUS UMH
BBI3BaHHBIC.

Tema 6.2 Posnb MeMOpaH B JOCTaBKE JIEKAPCTBEHHBIX
npenaparos.

HaunmeHnoBanue JMCUUILINHBI

buoxumust || (mpoaBuHyTHIH Kypc)

O0béM qucuumInnbl, 3E/ak. 4.

8/288

COJAEPKAHUME JUCHUITJIMHBI

Pasznennt

Tembl

Paznen 1. Ctpykrypa u pyHKIMH
Pa3IUYHbIX KJIaCCOB
OPraHMYECKUX COCOUHEHUH B
JKUBBIX KJIETKaX.

Tema 1.1. OsmakomiieHHe cO coocod0aMu W BHOAAMH
(bopMHUpPOBaHMS MOJIEKYJIIPHBIX KOMITOHEHTOB KJeTKU. [ToHsaTue
0 OHOMONMMMEPHBIX MOJEKYyJaX KaK OCHOBE BO3HMKHOBEHHUS
KUBBIX cUCTeM. O030p OCHOBHBIX THIIOB HCIOJIb30BaHUS
Pa3IMYHBIX KJIACCOB OPraHUYECKUX COCTUHEHMII.

Tema 1.2. ®opMupoBaHue MPEACTABICHHI O MOSBICHUN
ACCEHUMAIBHBIX JUIsl OPraHU3Ma YEJIOBEKa U )KUBOTHBIX
BeulecTs. [loBTOpeHue noHsATui 0 cnocodax
B3aUMONPEBPALIEHUN XUMUYECKUX COEUHEHUN C OAMHAKOBBIM
YHUCIJIOM YTJIEPOAHBIX AaTOMOB U BEIIECTB BTOPUYHOTO CUHTE3a
PAaCTCHMIA.

Tema 1.3. 3HaKOMCTBO C OCHOBHBIMU METOJIaMH pa3zieeHHs
OenxoB MeToamu renb-grurpTparun u SDS-PAGE.

Paznen 2. MHTErpanus npoueccon
oOMeHa BeIIeCTB.

Tema 2.1. 3HAKOMCTBO C NPHUHIMUIOM UUKIUYHOCTH U
MOCJIEIOBATEILHOCTH OMOXMMHYECKUX TMporieccoB. [lonsTre
«Metabonu4eckoll BOPOHKH», THIOB M CIIOCOOOB pEryIsluu
(hepMEHTAaTUBHBIX MTPOLIECCOB.

Tema 2.2. @opMUpOBaHUE MPEICTABICHUH 00 y3/I0BBIX U
«TIepecaioUHbIX» MMYHKTaX OOMEHHBIX MPOIIECCOB,
MOCJEICTBHUAX CIIOHTAHHBIX (HE(epMEHTATUBHBIX) PEAKIIHIA.
[ToHsiTHe NTYHTOB M 0OXOJIHBIX MYTEeH HEKOTOPBIX PEAKIIMH.

Tema 2.3. Beinmonnenue 1abopaTOpHBIX paboT MO
OTIPEICNICHUIO Pa3IMUHBIX N30(OPM JIAKTATIETHIPOreHAa3bl, a
TaK)e aKTUBHOCTHU CYKLMHATIETUPOTreHa3bl U
MUPYBATIETUIPOT€HA3BL.
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Pa3nen 3. OCHOBBI
TEPMOJUHAMHUKN OMOXUMHUYECKUX
peaKkIui.

Tema 3.1. @opMupoBaHU€ MOHATUN O )KUBBIX OpraHU3Max Kak
OTKPBITBIX ~ CHCTEMaxX, »JHTPONUUHOM U  DHATIBIUHHOM
daktopax. [lonarue o cB060HOI SHEprun ['nOO6Ca.

Tema 3.2. @opMUpoBaHUE OHATUN O CONPSYKEHHBIX PEAKLIUAX
Ha [IpUMepe KOJIMYECTBEHHOTO OPEIeIeHHsI HOTPEOICHUS

KHCJIOPOJIa MUTOXOHIpHUSIMU Kak nipu f1odasnenun AJ[D, Tak u
ATO.

Paznen 4. buosnepreTuka KIeTOK.
[Tytu o6pazoBanus ATD vy
JKUBOTHBIX U PACTEHUN

Tema 4.1. O3HaKOMIICHHE C OCHOBHBIMHU CIIOCOOAMH MOTYYCHHS
SHEpPIUU B aHa’poOHBIX ycnoBusx. IlosBineHue kuciopona B
atMocdepe M OBOJNIOLMOHHBIA  B3peIB.  OOpa3oBaHue
MUTOXOH/APHH ¥ (OPMHUPOBAHKE LIENU EPEHOCA FTEKTPOHOB U
IIPOTOHOB.

Tema 4.2. OcymectBiienne cpaBHeHus ctpoenus AT®-cunTas
Y pa3IUYHbIX OpraHu3MoB. O3HAKOMIIEHUE C OCOOEHHOCTAMU
WCIIOJIb30BAHUS COSAMHCHHIA C BRICOKUM TTOTEHITHAIOM
nepeHoca rpymi (MakpodIPru4ecKuX COSANHEHUN ).
KonngectBenHoe onpeeneHue noTpediIeHns Kuciopoia
MUTOXOHAPHSIMH [IPU J00ABICHUH JUHUTPOPEHOIA U
OJIMTOMUIIMHA.

Paznen 5. Tpancmopt
METa0OJUTOB y pAa3HBIX THUIIOB
JKUBBIX OPIraHU3MOB.

Tema 5.1. ®opmupoBaHue NOHATHI 00 aKTUBHOM W ITACCHBHOM
TPAaHCIIOPTE Y OJHOKJIETOYHBIX OpPraHM3MOB U IOSBICHHE
TPaHCHOPTHBIX CHUCTEM y MHOT'OKJIETOYHBIX OpraHu3MoB.
O3HakoMiIeHHE € OCOOEHHOCTSMH TPAaHCIOPTAa JIMIUAOB U
TPaHCIIOpTa Yepe3 KICTOYHbIE M CYOKJICTOYHbIE MEMOpPAaHBI
Onpenenenne  aktuBHocTh K+/Nat+  ATd-azel.  Bnusinue
uHrubuTopoB Ha akTuBHOCTh H+/K+ ATd-a3bl

Pasnen 6. DBomronus CUTHAJIBHBIX
CHCTEM. I'opmoHanbHas
peryiisiiid W BHYTPUKJICTOYHBIC
IyTH NepeJayll CUrHaiza

Tema 6.1. O3HaKOMJIEHHE C OCHOBHBIMHU ITyTSIMU MEKKJIETOUHOM
KOMMYHHUKAIUU, CHCTEMOH JIMTaHI-pelienTop. BosHuKHOBEHNE
HEPBHOM cUCTEMBL. I 'yMOpabHas PEryJisiusl.

Tema 6.2. DopMHUpOBaHUE NPEACTABIECHNUN O BO3MOXKHBIX
IyTSAX [epeaadyy CUrHaJIa BHYTPb KIETKU. DUTOrOPMOHBI.
O6pa3zoBaHue 1 OMoJI0rHYecKas posib IHKO3aHOUI0B.
OHJ0KaHHAOWHOMIHAA cucTeMa. BiausHue uHCyMHa U
TJIIOKaroHa Ha oOMeH yriaeBoaoB. Omnpenenenue C-nentuaa B
kpoBu. OnpenieneHne riIrKaroHa B KpoBH.

Pa3zgen 7. 3amura KIETOK U
OpPTaHU3MOB OT KCEHOOMOTHKOB U
uHpeKkuun

Tema 7.1. @®opmMHpOBaHME MOHATHM O MEXaHUYECKUX U
XUMHUUYECKHX CII0CO0axX 3alllUThl, CTAHOBJIEHUM HMMMYHHOMU
CUCTEMBl Yy pacTEHUN U OJKUBOTHBIX, O BPOXICHHOM WU
aJanTUBHOM HMMMYHHOM  oOTBeTe. VI3ydeHuwe  BIHSIHUSA
JMcynb(upamMa Ha aKTUBHOCTb AJIKOTOJIbJIETUAPOTEHA3HI.

Tema 7.2. O3HakOMIJIEHHE €O crTocOOaMU 00pa30BaHUS
aHTHUTEN, 00pPa30BaHUs U OMOJIOTUYECKOM POJIM IUTOKUHOB,
CHUCTEMaMU BBIBCICHUA U O6€3Bpe)KI/IBaHI/I${ KCEHOOHMOTHKOB.
OnpezneneHue NpoayKTOB NEPEKUCHOTO OKHCICHUS JIUITUIO0B B
KYJIBTYpax KJIETOK.

Paznen 8. Ponp HeopraHmdeckux
BEIIECTB M MMKpPODIJIEMEHTOB B
KHUBBIX OpPraHU3Max

Tema 8.1. O3HaKOMIJIEHHE C POJIBI0 HEOPTaHWYECKHUX COEIUHEHHI
hocdopa, kamwius, cepsl u ap. Fe, Cu, Zn, Mg, Mn, Cr, Co, Mo, I,
F, Si B xuBoii kieTke. [TOHATHE O TOKCUYHBIX M PEJKHX B TIPHUPOJIC
MeTasl. [loHsTHE O MUTATENBHBIX CpelaX Al MUKPOOPTaHU3MOB U
ynoOpeHuit s pacteHuit. OnpesencHne BIUSHUS COJICH Meau Ha
AKTHBHOCTH (DEPMEHTOB.

Tewma 9.1. @opMupoBaHUE OHATHH O CTAHOBJICHUH, Pa3BUTHH U
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Paznen 9. DBOJIIOIIMOHHAS
(cpaBHHUTEIIbHAS ) OMOXUMUS

METOAaX ABOJIOLIMOHHOM onoxumun. O3HaKOMIIEHUE C
A0Ka3aTC/IbCTBAMU B I1OJIB3Y BO3BMOKHOCTH a0HUOre€HHOT 0
MIPOUCXOXKACHUA )KU3HU Ha 3emite. [TonsaTue MOJICKYJISIPHO-
TeHETUYECKHUX MCCIICAOBAHMIA.

Tema 9.2. O3HaKkOMJICHHE C IPUMEPaMH aIalITHBHBIX H3MEHEHUH
OMOXUMHYECKHUX TPOIECCOB Y KUBBIX OPraHU3MOB, HAXOJISIIIXCS B
IKCTPEMAJIbHBIX YCIOBHUAX (TOPSYNE UCTOYHHUKH, COJIEBBIC PACTBOPHI,
JUTOpalibHAs 30HA U JIp.). M3yueHne QU3NKO-XMMHYECKUX CBOMCTB
(dhepMeHTOB TepMOGMIHLHBIX OPTaHN3MOB Ha pumMepe Tag-
MOJIUMEPA3HI.

HaunmeHnoBanue JMCHUILIHHBI

bruoxuMmueckre 0CHOBBI (bapMaKOJ'IOFI/II/I

O60bém qucuumiInnel, 3E/ak. 4.

5/180

COJAEPKAHUME JUCHOUIIJIMHBI

Pasznennt

Tembl

Paznen 1. ®apmakokuHeTHKa

Tema 1.1. BcacbiBaHH€ 1€KapCTBEHHOT'O CPEACTBA.
buonocTynHocTh 1 GMO’KBUBAJICHTHOCTD TIpenapara.
Pacnipenenenue iekapcTBEHHOrO Ipenapara B OpraHax u
TKaHsX. [ mcroremarnaeckue 6apbepsl. JlenmoHupoBaHue
npernapara B TKaHsax opranu3Ma. OcoOeHHOCTH
JICTIOHUPOBAHMSI TUAPOPIIBHBIX U JIMITO(DUIHHBIX BEIIECTB

Tema 1.2. buotpanchopmarivs JeKapCTBEHHBIX BEIIECTB.
Metabosmueckast Tpanchopmanus v Koabroramnus. [1ytn
BBIBE/ICHUS JIEKAPCTBEHHBIX BELIECTB. DIIMMUHAIIHUS.
TepaneBTuyeckas IMUpOTa.

Pa3nen 2. dapmakonnHaMuka

Tema 2.1. B3aumogeiictBue cyoctpat — peuentop. I 'unoresst
nenctsus JIC

Tema 2.2. ®u3n0J0rHYeCcKUe aceKThl hapMaKoIMHAMUKU

Pa3nen 3. OcHOBHBIE rpyIIIBI
JIEKapCTBEHHBIX CPEJICTB.

Tema 3.1. HeﬁpOMeHHaTOpr, HNX arOHMCTHBI 1 aHTAI OHUCTBI

Tema 3.2. IMMYHOKOPpPEKTOPbI M BaKIMHBI

Tema 3.3. AHTUOMOTHUKH

Tema 3.4. IIpoTUBOBUPYCHBIE ITpENapaThl

Tema 3.5. @epMeHTHBIE TpenapaThl

Tema 3.6. IlpenapaTsl — MOHOKJIOHAJIbHBIE aHTUTEIA

Tema 3.7. IIpoTuBOOITyX0JIEBBIE MPENAPATHI

HaunmeHnoBanue JUCHUIIIIMHbBI

Pycckuit s13p1K B akagieMu4eckuii chepe

O0bém qucunniannel, 3E/ak.u.

3/108

COAEPKAHUE JMCIUITJIMHBI

Pasznennl

Tembl

1. KoppektupoBka, pa3BUTHE U

U TPaMMaTHYECKHUX HABBIKOB U
YMEHHH.

1.1. HpeIIJ'IO)KHO-HaZ[C)KHaH CHUCTECMaA PYCCKOTI'O sA3bIKa U

COBEpIICHCTBOBAHNUE JIEGKCUUECKUX | criennduka pyHKIMOHUPOBAHUS PETOAKHO-TIAeKHbIX

($opM B pyCCKOM MEIMIIMHCKOM JUCKYpCE.

1.2. O0pa3oBaHue NPeATOKHO-TIAIEKHBIX POPM.
KoppexkTHoe, afiekBaTHOE, KOMMYHUKAaTHBHO
1enecoo0pasHoe yrnoTpedieHne MpeaioKHO-TaIeKHbBIX
($opM B MEIMIIMHCKOM JUCKYpCE.

1.3. OcHOBHBIE KaTErOPUHU PYCCKOTO TJaroja u crenuduka
ux ynotpeonenus B peur. O0pazoBaHHE TIIaroJbHBIX

dhopm.
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1.4. [Ipuyactue u neenpuyacTue, KOHCTPYKIUU C
MPUYACTUSIMU U JACCHPUUACTUSIMU B MEIUIITHCKOM
JUCKYpCe.

1.5. KoppekTHoe, aieckBaTHOE, KOMMYHHKATUBHO
1enecoo0pa3zHoe ynorpedaeHue rarojibHbiX (opM B peyH.

2. KoppektupoBka, pa3BUTHE U
COBEpIICHCTBOBAHUE
CHHTAaKCHUYECKUX HABBIKOB U
YMEHUH.

2.1. OcHOBHBIE KJIACCHI IPEAJIOKEHNUN B MEAUIIMHCKOM
JHCKypCe.

2.2. Mojenu npeanoxxeHuii U ux moaudukanuu. Tumst
pacnpocTpaHuTteneil 6a30Boil MOJEIH.

2.3. [IpocToe u CoX)HOE NPEITIOKEHUE B MEIUIITHCKOM
auckypcee. Kitaccol cl10)KHBIX MPEUIOKEeHNH U UX
00bEIMHEHNE B MUKPOTEKCT.

3. KoppektupoBka, pa3Butue u
COBEPILIEHCTBOBAHUE PELICTITUBHBIX
Y IPOAYKTUBHBIX BHJIOB PEUYEBOM
NEeSTEeIbHOCTH: YTE€HUE, CMBICIIOBOM
aHayu3, 00CyXJIeHUE COEPKaHUS
MEJUIIMHCKOTO TEKCTA.

3.1. Onpenenenuie TeMbl TeKcTa. JIOTHKO-CMBICIIOBas
CTPYKTYpa CHEeIUaIbHOTO MEAUITUHCKOTO TEKCTA, TUITHI
CEMAHTHYECKUX KOMIIOHEHTOB.

3.2. CMBICIOBOH aHaINU3 KOMIIOHEHTOB CIHEIHAILHOIO
TEKCTa: TUIIbl MUKPOTEKCTOB U CIIOCOOBI UX CTPYKTYpPHOM
OpraHu3aIyy.

3.3. BripaxkeHre OCHOBHOM U JIONIOJTHUTEILHON
nH(OPMALINY B MUKPOTEKCTE, ONPEICIICHUE TUIIOB
nHpopMaIuu.

3.4. CocraBiieHHE IIaHA CIICIUAIFHOIO TEKCTA, CXEMBI
MHKPOTEKCTA.

4. KoppeKkTupoBka, pa3BUTHE U
COBEPLICHCTBOBAHNE PELIEITUBHBIX
U IPOAYKTUBHBIX BUJIOB PEUEBOM
JEATEIbHOCTH: POy KLU
CaMOCTOSITENIbHBIX BbICKa3bIBaHUI
Ha NpodecCHoHAIBHO 3HaYNMbIe
TEMBI.

4.1. MoHonornyeckue BbICKa3bIBaHUsI PELIENTUBHOIO U
PELENnTUBHO-TTPOYKTUBHOTO TUIIOB IO COAEPHKAHUIO
CIIEIIUAJIBHOIO MEIHUIIUHCKOIO TEKCTA.

4.2. CocraBieHr€e yCTHBIX U TUCbMEHHBIX
MOHOJIOTHYECKUX COOOIIEHHH 110 IPEAJIOKEHHOMY TIJIaHy,
cxeMme, TaOJIuIe U T.I.

4.3. CocTaBlIeHHE IJIAHOB CaMOCTOSTEIIbHBIX
BBICKA3bIBAHUH Pa3NUYHBIX )KAHPOB HAa MPOPECCHOHATHHO
3HaunMbIe TeMbl. COo3/JTaHNEe U KOPPEKTHOE SI3bIKOBOE
odopmIIeHHEe BbICKa3bIBaHUS IO COCTABIICHHOMY ILIIAHY.
4.4. Bunpl auaioroB Ha npo¢eCCHOHAIBHO 3HAYUMBbIE
TEMBbI: TUIIbI HHUIIUMPYIOIIUX WM OTBETHBIX PEILIUK.
BrlpaskeHne KOMMYHUKAaTUBHOM pOJIM B y4eOHOM U
npodeccnoHaTbHOM TUATOTHYECKOM OOIICHUH.

4.5. AkageMudecKuii ’TUKET B y4eOHOM U
npodeccHoHATbHOM METUITMHCKOM OOIICHHUH.

HaunmeHnoBaHnue JUCHUIIIIMHbBI

Pycckuil s13bIK JUIs1 MTHOCTPAHHBIX CTYAEHTOB

O0BEéM TUCHUTIIINHBI

8 3E (288 gac.)

COAEPXAHHUE JUCIHUITJIMHBI

Pasznennl

Tembl

OMOJIOTHYECKHUX 00BEKTAX-TIPEeIMETaX

Pazgen 1. Penenmust u mpoIyKIust TEKCTOB O

Tema 1.1. 3Hauenust nagexe B MEAUKO-OHMOIOTHUECKOM
IACKypCe, CIOCOOBI H CpPEICTBAa WX BBIPAKCHHS:
POAUTEIBHBIN MaCK.
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Temal.2. KauecTBeHHbIE 74 KOJIMYECTBEHHBIE
XapaKTEePUCTHKH, CBOIiCTBa, ¢byHKIIH,
KJIACCU(UKAIIMOHHBIC XapaKTEPUCTHKH MPEIMETA.

Tema 1.3. KoMmmoHeHTHBII; Ka4eCTBECHHO-
KOJIMYECTBEHHBIH COCTAB OOBEKTA, €r0 KOJUYECTBEHHBIE
XapaKTEPUCTHUKHU.

Paznen 2. Penerniust v IpoayKIus TEKCTOB O
OMOJIOTMYECKNX 00BEKTAX-
MHKpPOOpPraHu3Max

Tema 2.1. 3Hauenns magexed B MEIUKO-OMOIOTHYECKOM
UCKypce: BUHUTEIHHBIN U MTPEII0OXKHBIN TaIeKH.
Tema2.2. O0mias XapaKTepruCTHKA OPTaHI3Ma, KU3HEHHBIH
UK OpraHM3Ma, OO0Ias XapaKTePUCTHKA 3a00JICBaHMS,
BBI3BIBAEMOTO OPTaHU3MOM.

Tema 2.3. cTpyKTypa, JIOKQIW3alys OpPraHu3Ma, Crocod
MUTAHKS, CIOCO0 pa3MHOXKEHUS OpTraHu3Ma; XO03seBa
Mapa3sUTHYECKOTO OpraHu3Ma.

Pazgen 3. Penenmust u mpoiyKius TEKCTOB O
OMOJIOTHYECKUX TIpoIIeccax

Tema 3.1. 3HaueHus nagexer B MEIUKO-OMOIOTHUECKOM
JIUCKYpCE: NATEIbHBIN MagexK.

Tema 3.2. OOmas  XapakTepHUCTHUKa, OCHOBHBIC
MCXaHU3MbI, USMCHCHUEC IWMHAMUKH IIPOLCCCA, 3HAUCHUEC
OHMOJIOTHYECKOTO TpoIIecca.

Tema 3.3. CraguanbHOCTb, 00YCIIOBIEHHOCTH IPOIECCa;
W3MEHEHUE WHTCHCHBHOCTH, IWHAaMHUKa IpOILECCca; €ro
HapylIeHHE U MpeKpaleHHe.

PYKOBOIUTEJIb OII BO:
IIepBbIil 3aMeCTUTEIL JUPEKTOPA
MU 1o yuebHoii paboTe,
3aBefyromias kadeapoit Guongoruu
1 o011ei reHeTUKU

A3oBa M.M.
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COJAEPKAHUE JTUCIMITJIMHBI

Pa3gennl TeMBbI
BBenenne B conuanbHOE 1.1 Pedurexcus
Paznen 1 A 1 b
[IPOEKTUPOBAHUE. 1.2 Omnpoc.
2.1 Pedurekcust.
AHanmm3 CUTyanud 1 2.2 CaMooI1IeHKA.
Paznmen 2
MTOCTaHOBKA MPOOJIEMBI. 2.3 Bsanmoonenka.
2.4 O11eHKa HACTAaBHUKOM.
3.1 Pedurekcust.
BripaboTka THITOTE3BI 3.2 CaMoo1IeHKA.
Paznmen 3
IIPOEKTHOT'O PELICHUSL. 3.3 BzaumooueHka.
34 O11eHKa HACTAaBHUKOM.
4.1 3amuTa macmopTa mpoeKTa.
4.2 Pedurekcust.
Pa3zpabotka u 3amuTa 4.3 CaMooIIeHKA.
Paznmen 4
Macrnopra NpoeKTa. 4.4 BsanmMooneHka.
4.5 O11eHKa HACTAaBHUKOM.
4.6 Or11eHKa CO CTOPOHBI COOOIIECTRA.
5.1 CaMoo1IeHKA.
52 Bsanmoonenka.
Peanu3zamms o0I1eCTBEHHOTO
Paszgen 5 5.3 O11eHKa HACTAaBHUKOM.
MPOEKTA.
5.4 Or11eHKa CO CTOPOHBI COOOIIECTRA.
5.5 Pedurekcus.
6.1 3ammra pe3yabTaToB pealu3aluu NPOeKTa.
3ammra pe3yabTaToB,
6.2 O11eHKa CO CTOPOHBI COOO0IIIEeCTRA.
Paznmen 6 moaBencHHE UTOTOB U
6.3 OrneHka oT4YeTa 0 NPOEKTY.

peq)HeKCI/Iﬂ JACATCIbHOCTH.

6.4 Pednekcus.




