[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0

(l;l;lu/l%opcmea:ALLmHnog g;jm %eﬁgge%%bnoe rocyiapcrBeHHoOe 0I0IKeTHOe 00pa3oBaTeIbHOE YUpeK/AeHHe BbICIIEro
,U,Oﬂ)K'HOCTb: PexTop o0pa3zoBaHusl «sztn,cmm rocyAapcTBeHHbIN MeIMINHCKUII YHUBEPCUTET»

[lata nognvcanms: 05.03.2026 14:06:43 MUHHCTepCcTBa 3ApaBooxpaHeHusi Poccuiickoi ®enepanuu

YHUKaNbHbIV MPOrPaMMHBINA KITou: (®@I'bOY BO YI'MY Mun3sapasa Poccun)

7ee61f7810e60557bee49df655173820157a6d87

Kadenpa 6mosiornu u 0M0TEXHOJIOTHI

VTBEPXKIIAIO
OBATENIBHOH ASATENRHOCTH

AA, YmaxoB
«l2» urons 2025 r.

Pabouas nporpaMma AuCHUIIMHBI
BHOJIOT' U

CrnenuanbaocThb: 31.05.03 CromaTomorus
YpoBeHb BBICIIET0 00pa30BaHUS: CIICITUATATET
KBanuduxkarys: Bpady-cToMaTosIor

r. Ekatepun0Oypr
2025 r.



Pabowas mporpamMma cocTaBieHa B COOTBETCTBUH ¢ TpeboBaHusMu DenepanbHOro
rOCYJapCTBEHHOTO 00pPa30BaTEIbHOTO CTAaHAAPTa BBICIIEr0 OOpa30BaHUS IO HAIPABICHUIO
nonarotoBku 31.05.03 Cromarosnorust (ypoBeHb CIELMAINTETa), YTBEPKIAESHHBIM IpuKazoM Mu-
HUCTEpPCTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanun ot 9 despanst 2016 r. Ne96, u ¢ yde -
TOM TpeboBaHMii npodeccroHabHOro cTanaapTa “Bpau-ctomaTonor”, yTBepKIeHHBIM MpPUKa-
30M MuHHCTEpCTBA TpyAa U couuanbHOM 3amuThl Poccuiickoit @enepanuu ot 10 masg 2016 r.
Ne227m.

[Mporpamma cocraBnena: MakeeB O.I'., a.M.H., mpodeccop, 3aBenyromuii kadeapoit
MeauinHckor ouonoruu u reaetnku GI'bOY BO YI'MY Munznpasa Poccun.

laitnernuaoB M.P., crapmuii 1abopanT kadenpsl METUITUHCKON OMONOTHH M T€HETUKU
OI'bOY BO YI'MY Munsapasa Poccun.

[Iporpamma penien3upoBana: Yiautko M.B., k.0.H., IUpEKTOp AemapTaMeHTa OMOJIOTUH 1
¢byHIamMeHTanbHOM MeAuIMHBI THCTUTYTa €CTECTBEHHBIX HAYK U MaTeMaTuku YpdV.

[Iporpamma oOcykaeHa u ogoOpeHa Ha KadenpaabHOM 3aceiaHuu «7» ampens 2025 T.
[IpoTokom Ne7.

[Iporpamma oOcyxaeHa u omo0OpeHa MeToAMYecKo KOMHCCHEH CIeHaTbHOCTH
Cromaronorus ot 29 asrycta 2025 r. (mpotokos Ne 1).



1. Heap u 3a7a4u TUCHUATLUTAHBI

Jatp o0y4aromumcsi 3HaHUSI OCHOBHBIX IPOLIECCOB HAa BCEX YPOBHSAX OPraHU3ALUH KHU3-
HHU, OOIIMX 3aKOHOMEPHOCTSIX BO3HUKHOBEHHUS M PAa3BUTHUS MOJEKYJSIPHOW, HACIEICTBEHHOI,
HKOJIOTUYECKON M Mapa3uTapHON MaTOJIOTUH, MPUHLIUIAX UX JICYEHUS M MPO(UIAKTHKH, BBIpa-
00TaTh yMEHMsI JAMATHOCTUKHM HACJIEACTBEHHBIX M Mapa3UTOJIOTMYECKHX IaTOJIOTUH HEO0OXo-
JUMBIX JJIS BBIIIOJIHEHUS OCHOBHBIX BHOB MEIMIMHCKON, HAyYHO-UCCIIEI0BATENBCKON U MPO-
(beccruoHaIbHON AEATEIbHOCTH B 00JaCTU Tepanuy, HAPaBIsATh Pa3BUTHE TUYHOCTH B COOTBET-
CTBHMH C NPUHIUIIAMHU T'YyMaHU3Ma U TYMaHHOCTH U BBIIIOJTHEHUS BpauyeOHOTro JI0Ira.

2.3a1a9y IMCIUILIMHBI

3adayamu TUCUMIUIAHBI SIBIISIOTCS:

- (hopmHpoBaHUE CUCTEMHBIX 3HaHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS JKU3HI
1 MEXaHU3MaX, 00ECTIeUNBAOIINX € MOAepKaHNe Ha PA3HBIX YPOBHSIX OpraHU3allnu;

- (hopmupoBaHHe 3HAaHUH O PYHKIIMOHUPOBAHUU IKOJIOTUYECKUX CUCTEM M 3aBUCUMOCTHU
3JI0pPOBbS YEIIOBEKA OT KaUeCTBA OKPYKAIOIIEH CPEIbI;

- ¢opMUpOBaHHE Y CTYJEHTOB HABBIKOB CAMOCTOATEIbHOW aHAIWTUYECKOW M HAay4HO-
UCCIIEI0BATENBCKON PabOTHI;

- pa3BUTHE y CTYJCHTOB HABBIKOB pa0OTHI C YUeOHOW M HAYYHOU JIUTEPATYPOH;

- Pa3BHUTHE y CTYICHTOB HABBIKOB OpTraHU3aIllMH MEPONPUITUN IO OXpaHe TPY/la U TeXHU-
Ke 0€30I1aCHOCTH;

- ¢dopMupoBaHUE Y CTYJIEHTOB IPEICTABICHUA 00 yCIOBHUSIX XpaHEHUS XUMUYECKUX
PEaKTUBOB U JIEKAPCTBEHHBIX CPE/CTB;

- pa3BHUTHE y CTYJEHTOB HABHIKOB MPO(ECCHOHAIBHOTO OOIICHUS C MAlMEHTAaMH U UX
POJCTBEHHUKAMU;

- BOCHUTaHHE YYBCTBA T'YMaHW3Ma, IPUBHTHE HABBIKOB COOIIOJECHUS OMOITHUUYECKUX
HOPM U TIPaBUJI B IEATEIHLHOCTH Bpaya.

3. MecTo nucuumiauHbl B cTpykrype OOII

Jucuuniauna «buomorus» oTHocUTCS K 0Os3aTenbHOM yacTh bioka 1 «/IMCIHUIIINHEL
(momymm)» OOIT BO no cienmanbroctr 31.05.03 «CroMaronorus.

4. TpeGoBaHusi K pe3y1bTATAM OCBOCHHS TUCHMIIJIMHBI

Kareropus (rpynmna) Komnerennus WNHunekc tpy- WNupukaTops! 10-
YHUBEPCAITBHBIX KOMIIE- JIOBOM CTHKEHUH KOMIIe-
TEHLIUI byHKIUY U ee TEHIUI, KOTOPbIE
coJiep>KaHue dbopmupyeT auc-
(3 I1C) LUTUIMHA
OCHOBEI OIIK-8. Criocoben [IpoBenenue 1.1. 3HaeT: OCHOBHEIE
(dbyHIaMEeHTaTBHBIX HCIIO0JIh30BaTh OCHOBHBIC oOcrenoBanus buzuKo-
Y €CTECTBEHHO-HAYUYHBIX | (PU3UKO-XUMHUYECKHE, nanueHTa C Ie- | XMMUYecKue, marema-
3HaHUH MaTEeMaTHYECKHUE 1 TBIO TUYECKHE U

€CTECTBEHHO-HAYYHbIC YCTAaHOBJICHHSI | €CTECTBEHHO-HAYYHBIC
TIOHSATHUS K METOMBI ITPU JIMarHo3a TIOHSATHS U
pemennn  npodeccronanb- | (A/01.7) METO/Ibl, KOTOPBIE HC-

HBIX
3aa4

IMMOJIB3YIOTCA B
MCIUIIUHEC

1.2. YMmeer: unteprmpe-
TUPOBATh

JIAaHHBIE OCHOBHBIX (pu-
3UKO-

XAMHUYECKHX, MaTreMa-
THYECKUX U




C€CTECTBCHHO-HAYYHBIX

METOJIOB
UCCIIEIOBaHUS npu
pereHun
npohecCHOHATEHBIX
3a1a4

3.3. meer npaktuye-
CKHI1 OIIBIT:
NPUMEHEHHUST  OCHOB-

HBIX (pU3HKO-
XUMHUYECKHUX, MaTeMa-

TUYECKUX U
€CTECTBEHHO-HAYYHbIX
METOJIOB
UCCIIEIOBAaHHS npu
peleHnn
poheCCHOHATTLHBIX
3a1a4
5. O6wem u BuJ yueOHOM pabOThI
Buabl yueOHoM padoThI TpynoemkocTh CemecTpbl
Yacsl 1

AyauTOpHBIE 3aHATHS (BCEro) 108

8 mom uucine: 70

Jlexuun 16 16

[IpakTHueckue 3aHgaThs 54 54

CamocrosiTeibHas padoTta (Bcero) 38

@®opMBbI aTTECTALUM 110 TUCHUILIMHE 3a4eT

OO0mas Tpy10eMKOCTh Yacel 3ET

108 3,0

6. Coneprxkanue TUCHUIIMHBI
6.1. Conep:xanue pa3aeyoB IMCHUIUIMHBI U THAAKTHYECKHE eIeHUIIbI

o HaumeHnoBanue
n/n ) pa3):[e.11il JAMCIMILTHHDI Conep:xanue pasgesa
0a3zosoit yactu ®I'OC
(AMIAKTHYECKHE eTH- (IUIAKTHYECKUX eTUHMIT)
AE) Hunpl-/{E)
] Benenue (OIIK-8) buonorusa — Hayka 0 )KMBBIX CUCTEMAaX, 3aKOHOMEPHO-
HE-1 CTSIX U MEXaHM3MaX WX BO3SHUKHOBEHHS, (YHKIIMOHUPOBAHUS
U pa3BuTus. buonornyeckue Hayk, WX 3a7aud, OOBEKTHI
u3ydeHusi. MeTo 16l OMOJIOTHH.
buoconmansHas npupoaa yenoBeka. buonornueckue u
COLIMAJIbHBIE OCHOBBI COBPEMEHHOW MEIUILIMHBL. 3HA4YCHHE
OMOJIOTMM W OJKOJOTMHM i  (OPMHUPOBAHHS IEITOCTHOTO
€CTECTBEHHOHAYYHOTO M MPOECCHOHATHLHOTO MHPOBO33pe-
HUs Bpaya.
J| CoBpemMeHHbIE IPEICTAB- Pa3BuTHe npencTaBieHu 0 CyIIHOCTH XU3HU. JKH3Hb
JIE-2 | neHus o CyIIHOCTH KU3HU. | KaK CIOCOO CYIIECTBOBAHHS OENKOBBIX TEN, CYIIECTBEHHBIM

Oo6mue 3ako-
HOMEPHOCTH IPOUCXOK/IC-
HUA 1N pa3BI/ITI/I}I JKHN3HHU Ha

MOMCHTOM KOTOPOTO SABJIACTCA MOCTOSIHHBIN O6M€H BCIIECTB C
OKpY’Karolle ux BHemHer npupoaoi (P. DHrensc). Onpene-
JICHUE KW3HU C TO3UIMH CHUCTEeMHOro moaxona. O0mas teo-




3emie (OI1K-8)

pus cucreM, Teopus GyHKIHMOHAIBHBIX CHCTEM, TEOPHsI Opra-
HU3AIUU U CaMOOpraHu3aluu, 3HadeHue TpynoB A.A. bor-
nanoBa, [1.K. Anoxuna, JI. pon bepranandu, U. Ilpuroxuna
B UX Pa3BUTHH.

buonornueckne cucTeMbl KaKk OTKPBITBIE U CaMOpPETy-
TUPYIOLIUECs: O0IIMe MPUHIUIBI X (YHKIIMOHUPOBAHUS U
pazBuTus. JKH3HB KaK AMEP/HKEHTHOE CBOMCTBO OHMOJIOTHYE-
CKuX cucteMm. HMepapxudeckwe YpPOBHH OpTaHU3alHUUd OWo-
Joruyeckux cucreM. JKuU3Hbp Kak JMHAMUYECKUN HEPABHOBEC-
HBI MPOLECC.

['unotessl mpoucxoxaeHue *u3HU. OCHOBHBIE 3Tallbl
pa3BUTHUS KM3HM Ha 3eMJie M UX KpaTKas XapaKTepHUCTHKA.
Apxel, poTepo30H, Najaeo30M, Me30301, KaHHO30M.

[TosiBNIeHHME KIIETKM KaK MCXOJHAs TOYKa Ouoiormye-
CKOM ABOJIOIMU. ['MUIOTE3bl MPOUCXOXKACHUSA DYKapUOTHYE-
CKMX KJIeTOK. IloBbIIeHNE HANEKHOCTH OPraHU3MOB 3a CUET
MHOT'OKPAaTHOTO PE3€PBUPOBAHMSI HMX JKU3HEHHO BAXKHBIX
CTPYKTYp KaK OCHOBA IMPOTPECCUBHON OMOIOTUYECKON IBOIIIO-
LHMHA: BO3HUKHOBEHHE  MHOIOKJIIETOYHOCTH, IOJIUMEPUHU
OpraHOB, HEUPOT'YMOPAJILHOU peryssiiuuu. Bospacranue 1iu-
TEIbHOCTH KU3HU OPTaHHU3MOB B 3BOJIIOIUN U OMOJIOTUYECKUI
cMbICI ()eHOMEHA CTapeHusl.

JIE-3

Kierounsiii u Mosne-
KYJISIPHO-T€HETUYECKUIA
YPOBHH OpraHU3AINH OHO-
JIOTUYECKUX CUCTEM

(OTIK-8)

Knemka — anemenmapnas 6uonocuveckas cucmema.
Krnerounas Teopus Kak JOKa3aTeIbCTBO €AMHCTBA BCETO KH-
BOTO, €€ OCHOBHBIE IIOJIOKEHUS, COBPEMEHHOE COCTOSIHHE.
Tunbr kieroyHoit opranuzanuu. CTPyKTYpPHO-(QYHKIIMOHAIb-
Hasi OpPraHM3alMs IPO- U DYKAPHOTHYECKUX KIETOK. IloTok
uH(pOpMAaIINY, SHEPTUU U BEIIECTBA B KJIETKE. 3aKOHOMEPHO-
CTH CYyILECTBOBaHMS KJIETKM BO BpeMeHU. JKM3HEHHBIN LUKI
KJIETKH, €ro BapuaHTbhl. OCHOBHOE COJAEpKaHME M 3HAYCHHE
MIEPUOJOB KU3HEHHOTO LIUKJIA KJIETKH.

CmpykmypHo-@yHKYuoHanbHas opeanuzayus Hacueo-
CMBEHHO20 MamMepuaa u e2o yposHU.: 2eHHblU, XPOMOCOMHDIL,
2EHOMHDIL.

HacnencTBeHHOCTh M U3MEHYMBOCTD — (yHJaMEHTaIb-
Hbl€ CBOMCTBa >XMBOro. OCHOBHBIE BHUJBI HACJIEICTBEHHOU
M3MEHYMBOCTH: KOMOMHATHUBHAsI U3MEHUYMBOCTh U MYyTallOH-
Hasi U3MEHYUBOCTb, UX MEXaHU3MBI.

Hcropudeckue stansl GopMUPOBAHUS MPEICTABICHUN
00 opraHM3alnuy MaTepUaTbHOTO CyOCTpaTa HaClIeACTBEHHO-
CTH U U3MEHUYUBOCTH.

I'ennvlii  ypogenv — opeanusayuu  HACIEOCMEEHHOO0
mamepuana. Xumudeckass opranusanusa reHa. CTpykrypa
JHK. Crnoco0 3amucu HaciaeICTBeHHON MH(POpPMAaIUU B MoJie-
kyne JIHK. I'enetnueckuii kog u ero coiictBa. ['eH U ero
cBoiicTBa. OCOOEHHOCTH OpraHM3alMy T€HOB MPO- U dyKapH-
OT.

CroiictBa JIHK kak BemiecTBa HACICICTBEHHOCTH H
U3MEHUMBOCTH. (CaMOBOCIPOM3BEACHUE  HACIIECACTBEHHOIO
Matepuana. Pennmukanusa JIHK. Penninkon. Mexanusm coxpa-
HEHMSI HYyKJIeoTuaHOM nocnenoBarenbHocTy JJHK. Pemapanms
JUHK. M3menenue HykjaeoTuiHoi nocnenosarenpHoctu JJHK.




l'ennble MyTtanuu W ux Kkiaccuukanuss. MexaHU3MBI,
CHIDKAIOIIKE HeOIaronpuaTHEINA 3PPEeKT FreHHbIX My TalH.

Peanuzarus naciaeacTBeHHON MHGOPMAITUU B TIPOIIEC-
Cce JKU3HEEATEIbHOCTH KIEeTKU. ['eH — QyHKIMOHaNbHas eau-
HHUIIA HACJIEICTBEHHOI0 Marepuana. JTalbl pealu3aluy reHe-
TUYECKOl nH(popMaIMK (TPAHCKPUILKSA M MOCTTPAHCKPHIILIU-
OHHBIE MPOLECCHl, TPAHCIALUUA M TMOCTTPAHCISALUOHHBIC
npoueccel). B3auMocBs3p MeXy T€HOM M npu3HakoMm. Posb
PHK B peanuzanuu HacnencrBeHHo mHbopmarmu. OcoOeH-
HOCTH 3KCIIPECCUM T'€HOB MIPO- ¥ 3YKAPHUOT.

buonornueckoe 3HaueHME T€HHOIO YPOBHS OpraHu3a-
LIUU HACJIECTBEHHOI'O MaTepuaa.

Xpomocomublli ypogeHb Opeanu3ayuu HacieoCmeeH-
HO20 Mamepuana.

XpoMocoMma, €€ XMMHUYECKHUUA COCTaB M CTPYKTYpHas
OpraHu3anysi Ha pas3HbIX (azax Mpoau(pepaTUBHOTO IHKIIA.
Hyxkneocomnass moaenb crpoeHust xpomocoMm. Mopdomorus
xpomocoM. OcoOEHHOCTH MPOCTPAHCTBEHHON OpraHU3aluu
HAaCJEACTBEHHOTO MaTepuaa Inpo- U 3yKapuor.

OCHOBHBIE TOJIOKEHUSI XPOMOCOMHOM TEOpUH Haclea-
CTBEHHOCTH. XPOMOCOMHBIE MYyTallMH, WX KJacCU(PUKALIUAL.
[IpyuunHBl 1 MEXaHU3Mbl BO3HUKHOBEHHUSI XPOMOCOMHBIX MY-
Tanui. buosornyeckoe 3HAYEHHE XPOMOCOMHOTO YPOBHSA
OpraHM3alMK HACJIEeICTBEHHOTO MaTepraa.

I'enomuvlll yposeHvb opeaHuzayuu HAC1e0CMEEHHO20
Mmamepuana.

I'enoMm, kapuoOTHI, TEHOTHN U (PEHOTUN KakK BHUIOBBIC
XapaKTepUCTHKU. [ammougHblii W JUILUIOWAHBIA  HaOOPBI
XpOMOCOM.

MexaHu3Mbl OAAEpKAHUS TOCTOSTHCTBA KApUOTHUIIA B
pAly TIOKOJICHUHM KJIETOK U OPraHU3MOB. MUTOTUYECKUIN ITUKIT
KJIETKH, KpaTKas XapaKTepucTuka ero ¢a3 u 3HadeHue. [ maB-
HbI€ MEXaHU3Mbl MUTOTHYECKOTO IMKJA, 00ecreduBaroline
NoJIep)KaHuEe TEHETUYECKOro ToMeocTa3a (peryTIHKalIus
XpOMOCOM, PaBHOMEPHOE pacHpelleIeHue TEeHETHYECKOTro
Marepuaia MexAy JOYEpHUMH KieTkamu). Perynsauust Muro-
3a. 3JHAYeHUE PHAOMUTO3a U TOJIUTEHUU HJII HOPMAJIBHOTO
(YHKIMOHMPOBAHUS MHOTOKJIETOYHOro opranusMma. [Ipsimoe
JIeNIeHUe KJIETKH — aMHUTO3. Meio3 kak mporiecc GpopmupoBa-
Hug ramer. Daspl MeNo03a, UX XapaKTEPUCTHKA U 3HAYCHUE.
PexomOuHammss XxpoMocomM B Tpoliecce meio3a, e€ MeauIu-
HCKOE€ M 3BOJIIOLMOHHOE 3HaueHue. [IpeacraBineHue o Kpoc-
CHUHTOBEpE.

I'eHOM Kak D3BOJIOLMOHHO CIIOKMBILASCA CUCTEMA
reHoB. DyHKIMOHaNbHAS KiIaccudUKaIMs T€HOB (CTPYKTYp-
HbIE, PEryJsATOpBl, MOIYJATOPBI). Perymsauus skcrnpeccuu
TC€HOB Ha MpuMepe MexaHuszMma, oTkpeitoro ®@. XKaxodbom u XK.
Mono. HeratuBHas ¥ NO3UTUBHAs PETyJsAlds '€HHON aKTHUB-
HOCTH.

['eHomHBIE MyTalMy, TPUYMHBI U MEXAHU3MBI UX BO3-
HukHOBeHus. Knaccudukanus renHoMHbIX MyTanuu. Hapyme-
HUE MeHo3a M MHTO3a KAk MEXaHU3Mbl BO3HUKHOBEHUS




FEHOMHBIX MyTallui. AHTUMYTAIMOHHBI MPOLECC U €ro
¢bakxTopsl. DBojdroNMs reHoma. Poib aMIuMuKanuu reHoB,
XPOMOCOMHBIX MEPECTPOEK, MOJUILIOUIN3ANNUH, TOABUKHBIX
FEHETUYECKUX  AJIEMEHTOB, TOPHU30HTAIBHOTO IIEpEeHoca
nH(popManuu B 3BoIONMH TeHoMa. CEeKBEHHMPOBAaHHUE TEHOMA.
buonornueckoe 3HaueHHE T€HOMHOTO YpPOBHSI OpraHU3alUU
HACJIEICTBEHHOI'O MaTepuara.

Ponp MyTalMOHHOWM M3MEHYMBOCTH B Pa3BUTHH I1ATO-
JIOTHYSCKNX COCTOSHHM YeJOBE€Ka M B DBOJIOIHOHHOM
IpOILIECCE.

JIE-4

Opranu3MeHHbIH (OHTOTe-
HETUYECKHI) YPOBCHB
OpraHu3aiyu Ouooruye-
CKUX CHUCTEM

(OIIK-8)

Pasmnoorcenue opeanusmos rkax mexamuzm, obecne-
yusarowull cmery nokoaeruti. Cnoco0sl 1 GOpMbI pa3MHOXKe-
HUs opranu3MoB. [1onoBoe pa3MHOXEHHUE, €ro SBOTIOLUOHHOE
3HaueHue. ['amerorenes: ooreHes u crepmarorenes. Mopodo-
JIOTHUSI TIOJIOBBIX KJIETOK. YepenoBaHUe TraryioNAHON U JUILIO-
uHOMU (ha3 KUZHEHHOTO LIUKIIA.

Ponb cenemuueckux u cpedosvix ¢haxmopos 6 popmu-
poeaHuu henomuna.

Hcropust OTKPBITUS OCHOBHBIX 3aKOHOB HACIEAOBaHUS
npu3HakoB. MenaenusMm. [loHsiTHE «T€HOTUIT» U «(PEHOTHUID.
I'enotun — cbanaHCHpPOBHHAS CHUCTEMa B3aUMOJCHCTBYIOIIUX
reHoB. ['eHHbI OanmaHC, 1036l TCHOB. 3HAYEHHE HOPMAJIBHOTO
no3o0Boro Oananca i (GopmupoBanus ¢enortuna. Hapyre-
HUE JI03bl TEHOB IPU XPOMOCOMHBIX U T€HOMHBIX MYTaIUsX.
Komnencarust HapyieHust 1036l T€HOB. AJUIeNIbHBIE M Heal-
JeNnbHbIE TeHbl. B3anMonelicTBrE T€HOB B T€HOTHUIIE: aJUIeIhb-
HBIX (IOMUHUPOBaHUE, HETIOJHOE JOMUHUPOBAHUE, KOJIOMHU-
HUPOBAHUE, MEXaJlJIeIbHasi KOMILJIEMEHTAaIKs, ajIeIbHOE UC-
KIIIOYCHHE) W  HeaUIeIbHBIX  (dMHCTa3,  IMOJUMEpPHS,
KOMIUIEMEHTApHOCTh, 3((eKT mnojoxeHus, MoauduIupy-
fo1ee JAecTBue). ['OMO- U TeTepO3UroTHBIE OPTaHU3MBI, T10-
HATHE TeMHU3UTOTHOCTU. [IpH3HAKM, CLEMJIEHHBIE C TMOJOM.
[Ipu3Haky, orpaHUYEHHBIE TTOJIOM U KOHTPOJIUPYEMBIE TIOJIOM.
Oco0eHHOCTH ayTOCOMHO-JIOMHUHAHTHOTO, ayTOCOMHO-pEIlec-
CUBHOT0, X-CIIETJIEHHOTO U TOJaHAPUYECKOr0 TUIIOB Hacje-
noBaHus. ['pynmel cuemieHus. MexXaHU3MBbl, HapyIIAIOIIUe
ciueruieHue reHoB. HacnenoBaHue BHESIEPHBIX T'€HOB.
InazmMupL.

DeHOTUNNYECKast U3MEHYUBOCTh U €€ BUbl. Cpe-
Jla TIEpBOTO U BTOPOTO MOpsaka. Moaudukanuu 1 uX xapak-
Tepuctuku. Hopma peakuuun. DKCnpecCUMBHOCTh U TIEHETPAHT-
HOCTb IIPU3HAKa.

[Ton opranusma. Tumbl ompeneneHus moJia (Mporam-
HBIW, SIUraMHbId, cuHramubiii). [Tomosoit aumopdusm. Ilep-
BUYHbIE U BTOPUYHBIE MOJOBbIE MpHU3HAKU. Ponb reHoruna u
Cpelbl B Pa3BUTUU IMPHU3HAKOB MOJIA. 3HAYEHUE CPENIOBBIX U
TeHOTUITUYECKUX (PaKTOpoB B (POPMUPOBAHUU MATOJIOTMYECKU
M3MEHEHHOTO ()EHOTHUIIA YeTIOBEKa.

OcoOeHHOCTH YeloBeKa Kak OObEeKTa T€HETHYECKHX
uccaeaoBaHuil. MeTobpl U3yUeHUsl TeHETUKU YeJIOBEKa: reHe-
AJIOTHYCCKHH, IUTOIrCHETHYCCKHI, OMOXUMHYECKUH,
OJIM3HELIOBBIA, TOMYJISIIMOHHO-CTATUCTUYECKUN, TEHETUKU




coMaThyeckux Kietok, metoabl uzydenus JIHK. Kaptsi
XxpoMocoM  ((pusnyeckue, pPECTPUKIIMOHHbBIC, XUMHUECKHE,
reHHbie). [IpuHIMTIBI cocTaBneHus kapt xpomocom. I[Ipena-
TaJbHAsI TUATHOCTUKA HACIIEACTBCHHBIX 3a00JICBaHHIA YellOBe-
Ka. MeTopl mpeHaTenbHON JUArHOCTUKHU U X BO3MOYHOCTH.
Menuko-reHeTH4ecKkoe KOHCYIbTUPOBAHHE, €r0 MEIUIIMHCKOE
3HaueHue. BUbl 1 3Tarbl MEAUKO-TeHETUYECKOTO KOHCYIbTH-
poBanusa.  MoHorenHele ~ OonesHu  ((peHMIKETOHYpHS,
CEpIIOBUAHO-KIETOYHAS aHEMUS), XPOMOCOMHBIE CHHIPOMBI
(cunapowm Ilaray, cunnpom [layna, cunapom Knaitndensrepa,
cunapom lllepemesckoro-Tepuepa) u MyabTH(DAKTO-
puanbHbIe 3a00JCBaHUS YEIOBEKA, MEXaHU3Mbl UX BO3HUK-
HOBEHHS U TposBieHus. HacnencrtBenHnele 0oje3HU C He-
TPaAUIIMOHHBIM HaCJIeJOBaHHEM (MUTOXOHIpHAIILHBIE 00TIE3-
HU, 00JIE3HN UMIPUHTHHIA, O0JE3HU SKCHAHCUHU TPUHYKJIICO-
TUJIHBIX TIOBTOPOB). OOIIMe MOAXOAbI K MPOQUIAKTUKE Ha-
CIIEICTBEHHBIX 3a00JIEBaHUI YeTOBEKa.

buonocus pazeumus. OHTOreHe3 Kak IPOLIECC peasln-
3allud  HACJEJICTBEHHOM HH(OpManMu B ONpeneTEHHBIX
ycioBusx cpenbl. OCHOBHBIE 3Tanbl OHTOreHe3a. CooTHoIe-
HUE HWHJMBUIYaTbHOTO W HBOJIOLMOHHOIO Pa3BUTHS. THIIBI
OHTOTE€HETUYECKOro pa3BuTHs. [leproauzaius oHTOreHesa.

Otanbl oHTOreHe3a. [IporeHes. DBOMIOLMOHHBIE TIpe-
oOpazoBaHusl MOPHOIOTUYECKUX U OMOXUMHUYECKHX OCOOCH-
HOCTEeH suI XOpAoBBIX. [Ipe3ymnTuBHBIE 3a4aTKM U UX
nanbHedmas cynb0a. OIUIOZOTBOpPEHHE — HAYallbHBIM dTar
MHIUBUAYATBHOTO pa3BUTHUs opranu3ma. dassl oriog0TBOpe-
HUs. XapaKTEpUCTUKA U 3HAYCHUE OCHOBHBIX 3TAIMOB AYMOPHO-
HaJgbHOTO pa3BuTHA. JlpoOiieHHe Kak mporiecc oOpa3oBaHM
MHOTOKJICTOYHOTO 3apoppiimia. Tumbl apobnenus. CBsi3b
CTpOCHHUS SULEKIIETKU ¢ TUIIOM JapobneHus. [acTpymnsius kak
mpouecc  (GopMHpPOBaHUS  MHOTOKJIETOYHOTO  3apobllia.
Cnoco0Onl ractpyisnuu. [lepBuuHBIA OpraHoreHe3 (HEHUpy-
TAIUsA) KAk - [porecc 0o0pa3oBaHHMS KOMIUIEKCA OCEBBIX
opranoB XopnoBbIX. JJuddepenupoBka 3apoabIIIEBbIX JTUCT-
koB. OOpa3zoBanue opraHoB u TkaHeil. [IpoBu3opHBIE OpraHbl
xopnoBeix. I'pynma Anamauun u AMHHOTHEL. (OOpa3oBaHueE,
CTpOoeHHE, OCOOEHHOCTH (YHKIIMOHUPOBAHUS M IBOJIIOLUU
MIPOBU30PHBIX OPraHOB U 3apOJBIIIEBBIX 000J0YeK. AMHHUOH,
XOpPHUOH WJIU CEpo3a, AJUNIAHTOUC, KEITOYHBIN MEIIOK, TaleH-
Ta. Tunbl mianeHTsl, €€ 3HadyeHwe. Hapyiienuwe mporeccoB
pPa3BUTUSA U PEAYKIUU 3aPOIBIIIEBBIX 000JIOYEK Yy UYeIOBEKa.
Oco06eHHOCTH YMOPHOHATBHOTO PA3BUTHS MIICKOMUTAIOIINX U
4eJI0BeKa.

[TocTomMOpHOHATBHBIN TIEPUOJ] OHTOT€HE3a, €r0 TEepH-
oqu3anys y yenoeka. OCHOBHBIE TPOLIECCHI: POCT, GOPMHPO-
BaHHE JACQUHUTHBHBIX CTPYKTYp, IIOJIOBOE CO3pEBaHMUeE,
penponykuusi, ctaperre. CTapeHrne Kak 3aKOHOMEPHBIN 3Tan
oHToreHesa. [IposiBneHus: crapeHus: Ha MOJIEKYJISIPHO-T€HETH-
YECKOM, KJIETOYHOM, TKAaHEBOM, OpPraHOM U OpPraHU3MEHHOM
ypoBHAX. BrnusHue reHernueckux (akTOpoOB, YCIOBUH H
o0Opa3a XKU3HM Ha TPOIECC CTapeHus. [ 'MmoTes3nl CTapeHHs.




Cmepth kak Ouonormdeckoe sieaeHue. CoruanpHas U OWO-
JIOTUYECKAsi COCTABJISIONINE 3JJOPOBbSI U JOJITOJIETUSL YeTIOBe-
Ka.

OcHOBHBIE KOHIEHITNH OMOJOTHH Pa3BUTHS (TUIIOTE3BI
npedopmMuzMa U snureHesa). PopMuUpoBaHHE COBPEMEHHBIX
MpeACTaBICHUI 0 CYIIHOCTHU OHTOTE€HETUYECKUX
npeoOpa3zoBanuii. DaKTOPHI PEryJSAIUA PA3BUTHS YETIOBEKA U
KUBOTHBIX Ha pa3HBIX JTamax OHTOreHe3a. [ eHeTwueckas
perysus pa3BUTHS, 0COOEHHOCTH MOJIEKYJISIPHO-
F€HETUYECKUX TMPOILIECCOB HAa pa3HBIX JTanax OHTOreHe3a
(reneTnyeckast JEeTEPMUHUPOBAHHOCTh pa3BuTHS,
Qg depeHmaIbHas aKTUBHOCTh T'€HOB, BIIMSTHUE
OOIIA3MATHUYECKOM cerperanuu, T-JOKYC, TE€HbI IOJOBOIO
cozpeBanus). Juddepenuuposka, poct, Mopdorenes —
OCHOBHOE€ COJIep)KaHUE U Pe3yJIbTaT CTAHOBJIEHUS (hEHOTHIIA.
OcHOBHBIE  KJIETOYHBIE  IIPOLIECCHl B OHTOI'€HE3€E
(mpomudeparus, MUTpPAIHS, KJIETOYHBIC  CTYIIEHUS,
n30upaTenbHas COPTUPOBKA KIETOK, AudQepeHnnpoBka,
3amporpaMMHUpPOBaHHAS ruoeIb KJICTOK, aares3us).
MexkneTouHbie B3aUMOJICVICTBHUS (KOHTaKTHBIE u
JTUCTAHTHBIE) Ha pa3HbIX JTanax OHTOT'€HE3a.
B3aumopneiicTBue 3auyaTkoB M TKaHed. OMOpHOHaIbHAs
uHayknusd u e€ Buabl. Onbertel ['. [llnemana B u3ydeHuun
SBIIGHUsI IMOpUOHANbHOW WHAYKIMH. HepBHas perynsnus
pa3BUTHS, B3alMOCBS3b HEPBHOM CUCTEMBI u
WHHEPBUPYEMOTO OpraHa B OHTOreHe3e. | ymopaibHas
peryysiiivsi pa3BUTHS, MEXaHU3Mbl U YPOBHU TOPMOHAJILHOM
perymsimn.  JuddepenuupoBka, e€ reHeTHdeckas U
HEreHEeTUYEeCKUEe MEXaHU3MBI, CTAIHH.

LenoctHocTh OHTOreHe3a. Mo3anuHOe M PEryJsTop-
Hoe pasutue (ombiThl B. Py, I'. [puma, O. ['eprBura). Om-
OpuoHanbHas peryinsanus. JlerepmuHanus dacteil  pas-
BUBAIOIIErocs 3apojpima. M3MeHeHue MOTeHIUNA 3JIEMEHTOB
3apoJiblllla B MPOIECCE PA3BUTHS, KAHAIU3AMMS Pa3BUTHSL.
MopdoreHne3 kak MHOTOYPOBHEBBIM JUHAMUYCCKUN MPOIIECC.
Konnenmmun  mopdoreneza (KoHUeENus (QU3NOIOTHISCKUX
IPaJIMeHTOB, TMO3UIIMOHHONW WHoOpMamuu, MopdoreHeTnye-
ckux mnoneit). CpenoBbie (akTOPHI, pEryJIUpyIOLIMe pa3BUTHE
Ha paHHUX JTanax OHTOreHe3a. Kpurtuueckue nepuonbl B IM-
OpuoreHese 4denoBeKka. AHOMAIMM W TIOPOKH Pa3BUTHUA.
Knaccudukanuss mopokoB pa3BUTHs. 3HAUYCHUE HAPYIICHHUM
YaCTHBIX W WHTETPATHBHBIX MEXaHM3MOB OHTOTEHE3a B
(GbopMHpPOBaHUM BPOXKJIEHHBIX MOPOKOB pa3BUTHs. Teparore-
HE3, KaHI[EPOTeHE3.

[IporpeccuBHas 3BoJIIOLIMS OHTOreHe3a. Bugonsmene-
HUS TIEPUOJIOB OHTOT€HE3a, UMEIOIINE IKOJIOTHYECKOE U IBO-
JIOIMOHHOE 3HAYCHME (Iuamnaysa, J1edMOpHUOHU3AINS, dIMOpH-
OHU3AIUs, HEOTCHHUS ).

Pezenepayus xak mponecc noanaepkanust Mopdodu-
3MOJIOTUYECKON LIEJIOCTHOCTA opranu3ma. Pusnosorunyeckas
pereHepanus, e€¢ 3HadeHue. [IposBieHne (PU3MOIOTHYECKON
pereHepanyyi Ha CYOKJIETOYHOM, KJIETOYHOM U TKAaHEBOM




ypoBHe. Da3bl HU3HOIOTHUUECKONW pereHepai, MEXaHHU3MbI
e€ perynsuuu. PenapatuBHas pereHepauus, €€ 3HAUYCHUE.
Crioco0Obl penapaTuBHOW pereHepanu. MoJeKynspHO-TeHe-
TUYECKHE, KJIETOYHBIE U CHUCTEMHBIE MEXaHU3Mbl pereHepa-
uuu. TunuyHas ¥ atunuyHas pereHepanus. Perymsmus pere-
Hepanuu. CTUMYIISIIUS pereHepaTopHbIX mnpoueccoB. Kierou-
Hble HCTOYHHMKHM pereHepanuu. OcoOEHHOCTH BOCCTAaHOBH-
TEJBHBIX MPOLECCOB Y MJIEKOMUTAIOMINX. 3HAYCHUE PEreHepa-
MU 1711 OMOJIOTHH U MEAUIIMHBI.

IIposienenue comeocmasza Ha pasHvlX YPOBHAX OP2aAHU-
3ayuu buonoeudeckux cucmem. Mexanusmsl romeocrasa. He-
cneruduueckre Gopmsel 3ammTel. mMmyHurtetr. Pereneparus
KaK MpoIecc mojaepkanust MOpPoPpu3n0IOTHIECKON TIEIOCT-
HOCTH OpraHu3Ma.

JE-5

[TonmynsimoHHO-BUI0BOM
YPOBEHBb OpraHU3ALNHU
OMOJIOTMYECKHUX CHCTEM

(OTIK-8)

buonocuueckas seonoyus. Vicropusi cTaHOBIEHHS 3BO-
monuoHHbIX uaeh. CymHocTs npeacrapieHui Y. Jlapsuna o
MEXaHu3Max OHBOJIOUUU KUBOM mpupoabl. CHHTETHYECKAs
TeOpUH 3BONIOIUU. OCHOBHBIE METOJIbI U3YUYEHUSI 3BOIOLIU-
OHHOTO TIpoIlecca: MaJICOHTOJIOTMYECKUH, Ouoreorpadude-
CKuil, MOp(OJIOrHUECKUil, IMOPHOIOTUYECKUNA, IKOJIOTHYE-
CKHM, OMOXUMUYECKUM, MOJICKYJISIPHOW OMOJIOTHH, CHUCTEMa-
TUKH, MOJEIUPOBAHUS. YUEHHE O MHKPOIBOJIOLUM — IEH-
TPaJbHBIA pa3feN CHHTETHYECKON Teopwuu HBosonun (Du-
mumaenko FO.A., YersepukoB C.C., loopxkanckuit @.I'., Tu-
ModeeB-Pecosckuii H.B., lImansrayzen W.W.). omymsmmst —
3JeMEeHTapHasi eIuMHHULA 3BONOUKMUA. OCHOBHBIE XapakTepH-
CTUKM MONYJIALMHU KaK JKOJIOrO-F€HETUYECKON CHCTEMBI: ITO-
MyJISAIAOHHBIA apeas, YUCICHHOCTh 0coOei u e€ AMHaMHKa,
MOJIOBAsi M BO3PACTHAsl CTPYKTYPhI, MOP(HOIOTHUYECKOE U KO-
JIOTHYECKOE €IUHCTBO. ['eHO(OHA NPUPOAHBIX MOIMYJIALUH,
FE€HETUYECKasl T€TEPOreHHOCTh, T€HETUYECKOE €IUHCTBO, JU-
HAMHYECKOE paBHOBecHE. YacTOThl ajieliel U TE€HOTHUIIOB,
3akoH Xapau-BaitHOepra. MyTtamum — 3JieMEeHTapHBIA YBOJTIO-
LHMOHHBIM  MaTepuail. lenernueckass  KOMOWHATOpPHKA.
DIeMEHTapHOE 3BOJIIOIMOHHOE SIBJICHUE — MU3MEHEHHE I'€HO-
TUMHMYECKOW XapaKTEPUCTUKU TMOMYJISIHUU. DJIEMEHTapHbIE
ABOTIOIMOHHBIE (haKTOphl. MyTaIllMOHHBIN TTPOIIECC U €TO 3Ha-
yeHue B 3Bostonuu. [lomynsiuonnsie BosiHbL. [lepuonnue-
CKME€ M alepUOJUYECKME HW3MEHEHUs YHUCIEHHOCTH IIOIy-
nsuit. ['eHeTnKo-aBTOMaTUu4YecKue mporecchl (apeld reHos).
3HavyeHHE TMOMYJSIUOHHBIX BOJH B U3MEHEHUU T'€HOTUIINYE-
CKOM CTPYKTYpHI nonyisuuu. M3omsamus, e€ Gpopmbl U 3Have-
HUE B 3BOJIIOLINH.

EcrecTBeHHBII 0TOOP — ABMXKYIIasi U HAIPABIISIONIAS
cuna sBomtonuu. [lose ero nencTBus, dJeMEHTAPHBIA 0OBEKT,
TOYKa TMPHJIOXKEHUS, €IUHMIA, 3PPEKTUBHOCTb, CKOPOCTb
neiictBus. DoOpMbl E€CTECTBEHHOTO OTOOpa: CTaOWUIU3HPY-
IOIIMNA, JBWXKYLIUH, JAU3PYNTUBHBIA. TBOpdYeckas poiib
€CTECTBEHHOTO  OTOOpa B  OBOJIONHMH. | €HETHYECKUU
NOTUMOP(H3M U HACIEICTBEHHOE Pa3HOOOpazue MPHUPOTHBIX
nonyJysiiuii. @opmel monmuMopduszma. ['eHeTnueckuii rpy3 u
€ro HBOJIIOIIMOHHOE 3HAYCHHE.




AJIaNTUBHBIA XapakTep HBOJIOIMOHHOIO IIpoIlecca.
MexaHu3Mbl BO3HUKHOBEHHS aJamnTaiuii, Kiaccuduxarms,
OTHOCHUTENIbHBIN XapakTep. buonorunyeckas 1enecoodpas-
HOCTh. Bua — pesynpraT MukposBomouuu. OmnpenencHue,
CTPYKTypa W KpUTEpUU BHJAA. [ eHEeTHUecKoe eIUHCTBO, Iie-
nocTHOCTH BUA. [lyTH U criocoOb1 BU1000pa3oBaHus.

[onmynaunonnas CTPYKTypa YeJI0BEYECTBA.
Jlemorpaduueckast XapakTepUCTUKA U €€ 3HAUYCHHE B METUKO-
TeHETUYECKOM OIeHKe momyJsanuid. Poias cuctembsl OpakoB B
pacmpenenenue amiened B nonyisiquu.  Vcrone3oBaHue
3aKOHOB Xapau-BaiinOepra B XapaKTepUCTUKE T€HETHYECKOM
CTPYKTYphl TOMyJIsAnuud 4YernoBeka. OcoOEHHOCTH HeWCTBUS
AJIIEMEHTAPHBIX HBOJIIOIIMOHHBIX (AKTOPOB B HYEIOBEUECKUX
nonyJsiusX. MyTallMOHHBIM MpOLEecC U TeHEeTUYEeCKass KOM-
OmHaTopuka B (OPMHUPOBAHHE TEHETHUYECKOW TeTepOreHHO-
CTH MOMYJSAIUU U YHUKAIBHOCTU UHAUBUAOB. ONMAacHOCTh UH-
OyIUPOBAHHOTO MyTareHe3a. MyTalMOHHBIA Tpy3, €ro Ouo-
JOTUYECKasi CYIIHOCTh M OMOJOTHYECKOe 3HadeHHe. BOJHBI
YHCJIEHHOCTH B U3MEHEHHUE TeHO(OHIa MOMYJIALNN YeloBeye-
cTBa. Murparius HacelleHUs, CMEIIaHHbIE OpaKu, TMOPUTHBIC
MOMYJISAINH KaK MOTOK T'€HOB MEXIy MONyIsauusMu. ['eHoKIH-
Hbl U KJIOHUAJbHAs M3MEHYUBOCTH B UEJIOBEYECKUX IOIY-
nsauusx. TeppuTopuanbHas U colpaibHas ¢GopMa U30JSIUU B
nomyssAnusax genoseka. peid renos. em. U3onsart. KposHo-
POJICTBEHHBIE M accopTaTuBHBIC Opaku. OCOOEHHOCTH TE€HO-
¢dbonmoB M301ATOB. PacmpeneneHue M 4acTtoTa HACIEACTBEH-
HBIX 3a00JieBaHMK B pa3HbIX nomyssusax. Crnenuduka nei-
CTBHUSI €CTECTBEHHOTO OTOOpa B YEIOBEUECKHUX MOIMYJISIHIX.
OT60p MPOTHB TOMO- W TE€TEPO3UTOT. ANANTAlMOHHBIN U Oa-
TAHCUPOBAHHBIA MOMUMOP(H3M, UX POIb B MOIICPKAHUU
aJIalITUBHOTO TOTEHIMAala MOMyJsAUui uyenoBeka. |'eHeTuue-
CKUU MOMUMOP(H3M — OCHOBA BHYTPHU- U MEXKIIOMYJISIIUOH-
HOM W3MEHYMBOCTH 4YEJOBEKa. 3HAYEHHE TIE€HETHYECKOro
nomMopdu3mMa B MPpeApactoioKeHHOCTH K 3a00JIeBaHUSM, K
peaxkuusM Ha ajylepreHbl, JIEKapCTBEHHbIE Mperaparhl, MUIle-
BbI€ TIPOAYKTHI U T.JI. 3HAUEHUE TEHETUYECKOTO pa3HOOOpasus
B OyayIIeM 4eI0BEYECTRA.

Maxkpo3Bororus — rmporecc GopMHpPOBaHUS TAKCOHOB
HAJIBUAOBOTO paHra. E€ COOTHOLIEHHE C MHKPOIBOIIOLMEH.
VYpoBHU OpraHU3alUy TPYIII KUBBIX OPraHU3MOB KaK pa3ind-
HbIe ()OPMBI UX B3aUMOOTHOIICHUN C OKPYXAIOMICH CPEIOi.
OnemeHTapHbie (QopMbl ¢unoreneza: ¢GuIeTHYECKas U IH-
BEpreHTHas 3BOJOLU. POPMBI COOTHOCUTEIHHOU 3BOJIIOINU
IPyIII: KOHBEPreHTHAs! U NapajijiesibHasi SBOJIIOLNUNA, CHHXPOH-
HbId WM ACHHXPOHHBIM TapauieNu3M. THIBI HBOJIIOLUU
rpynn. Amioreses u uanoaaanranuu. Crnenuanusanus. Apo-
reHe3 u apomopdossl. Mopdodusnosoruueckuii perpecc.
Cocy1iecTBOBaHHE OPraHU3MOB Pa3HBIX YPOBHEH B IPUPO/IE.

buonornueckuit mporpecc u OMOJIOTHYECKUI perpecc,
HX OCHOBHBIE KPUTEPUH. DMIUPUUYECKUE MPABUIIA SBOIIOLUU
IpyIN U UX TeHEeTHYecKast OCHOBA.

CooTHomieHre OHTO- U (hUITOTeHEe3a. 3aKOH 3apOo/IblIIie-




Boro cxojctBa K. bapa. OcHOBHOI OMOTE€HETHYECKUN 3aKOH
®. Mrounepa u O. I'ekkens. Pexanutynauusa U UX TeHETUYe-
ckue ocHOBBI. OHTOTEHE3 Kak ocHOBa (huiorenesa. [{enorene-
36l — (DUJIOTEHETHYECKH 3HAYUMEBIC Q/IalTalliy 3apOJbIIIeH U
JUYUHOYHBIX CTaJud K crnenupuyYecKuM YCIOBUSIM CPEbI.
VYuenue A.H. CeBepuoBa o ¢mmmoOprorenesax. I'enernue-
CKME€ M DIHUICHETUYECKHE MEXAaHW3Mbl MX BO3HUKHOBEHHS.
AHa0onuu, NeBUAIMM W apXaJUIAKCUCHL [ eTepoXpoHMH U
reTepoTPONUU OMOJIOTUYECKUX CTPYKTYP B SBOJIIOIIMHM OHTOIe-
He3a. COOTHOIIEHUE LIEHOTEHE30B, (HUIPMOPHOTeHE30B, TeTe-
poxpoHUN u TerepoTpornuii B ¢umorenese. OOmme 3ako-
HOMEPHOCTH B 3BOJIOLIMU OPTaHOB U cucteM. [IpoBu3opHbIie 1
Ne(UHUTUBHBIEC, TOMOJIOTUYHBIE M AHAJIOTUYHBIE OPTaHBI.

Huddepenumanuss U UHTErpanus OHOJIOTHYECKHX
CTpYKTYyp B puiorenese. [lonudyHKINOHATBHOCTD U KOJIWYE-
CTBEHHOE M3MEHEHHE (YHKIMA OHOIOTHYECKHUX CTPYKTYD.
CootBercTBUE CTPYKTYphl U (YHKUUU B KUBBIX CHCTEMaXx.
[TpuHIMIB aKTUBAIMK U UHTEHCU(UKAIUKA (GYHKIUH opraHa.
[Tonnonuromepusanuss U TKaHeBas CyOCTHTYLUSI OuoJiorHye-
CKUX CTpYKTyp. Ocnabnenue (QpyHKUUH, peayKUus U UCYUe3-
HOBEHHE OpraHoB B ¢uioreHese. PynumeHTapHasie 00pa3oBa-
HUS B OpraHusMe, MOpPQOTreHETHYECKHE U TeHETHYECKUE
MEXaHU3Mbl UX COXPAaHEHUS B OHTOT€He3€. 3aKOH T'OMOJIOTH-
yeckux psgoB H.M. BaBuiioBa, aJutoreHHble aHOMaJIMKU U MO-
pPOKH pa3BuTUA y YenoBeka. COOTHOCUTEIbHBIE MpeoOpa3oBa-
HUs opraHoB. dunoreHeTnueckrue KOOPAWHALMHU, UX BHJIBIL.
B3anmocBs3p koopauHanuii u Koppensnuii B pa3Butuu. Cyo-
CTUTYIIUSI OPTaHOB, TeTepoOaTMHUs, KOMIEHCAIHs (YHKIIHIA.
Nx sBomtonimonHoe 3HayeHue. OpranusM Kak €IMHOE IIeJI0E B
HMCTOPUYECKOM M HUHJWBHAYyalbHOM pa3BuTUU. CoBpeMeHHas
CUCTEMA OpPraHWYECKOrO0 MHpa. Y3JI0BbIE MOMEHTHl B
MIPOTPECCUBHOM HBOJIIOIUN KUBOTHBIX.

CucreMaTtnka M XapakTepucTHKa TUNa XopAaoBbie. Ou-
JIOT€HE3 CUCTEM OPraHOB XOPAOBBIX: MOKPOBOB TeJla, OMOPHO-
JIBUTATEJIbHOM, MHILEBAPUTEILHONW, JAbIXaTEebHOW, KpOBE-
HOCHOW, MOYEBBIICIIUTEIILHOM, TIOJIOBOM, SHIOKPUHHOM, HEPB-
HOU cucteM. OCHOBHBIE TEHACHIMUA MPOTPECCUBHOMN 3BOJIIO-
i 1 GumdMOpuorene3sl. OHTOPUIOTEHETUYECKHE TPEATIOo-
CBUIKHM BPOKIEHHBIX TOPOKOB Pa3BUTHS CUCTEM OPTaHOB y Ye-
JIOBEKa.

Anmponoeenes. IlporpeccuBHas HBOJIONUS  KUBOU
MaTepuu M BO3HUKHOBEHHUE YEJIOBEKAa KaK 3aKOHOMEPHBIM
pe3yabpTaT Mporecca NCTOPUUECKOr0 pa3BUTHUS NPUPOIbl. Me-
CTO 4YEJIOBEKAa B CHCTEME XKMBOTHOro Mupa. buonorunueckue
MPEANOCBUIKA TPOTPECCUBHOIO pPa3BUTHUS rOMUHUI. OCHOB-
HBbIC JTallbl aHTpOINOreHe3a. Xapakrepuctuka Homo sapiens
Kak OMOCOIMAILHOTO cyliecTBa. bruongoruueckue mpeanochui-
KH pa3BuTUs commanbHOcTH Homo sapiens. Passutme corm-
aIbHOCTH YEJIOBEKA Ha PA3HBIX 3Tanax aHTpororesesa. Bius-
HUE COBPEMEHHOW MH()OPMAIIMOHHON SMOXH M HAYyYHO-TEXHO-
JIOTUYECKOTO Pa3BUTHSI YEIOBEYECTBA, BO3pacTaHUs KoMpopT-
HOCTH KM3HM M JKOJOTHYECKOro Hebiaromosyuus Ha OHO-




JIOTUYECKHE  XapaKTEPUCTHKH COBPEMEHHOI'O  YEJIOBEKa:
3aMe/IJIEHUE TEMIIOB CTapeHUsl, YBEJIMUEHUE CpeHEN MPOoa0II-
KUTEJIbHOCTH >KU3HU, PACIIUPEHUE PENpPOAYKTUBHOIO MEpH-
oJla, yITMHEHNEe OMOIOTHYECKOTO JETCTBA, aKCeIepaIus, IBO-
JIIOLMS TOBE/ICHUS U TBOPUYECKON JeSITEIbHOCTH.

BunoBoe enMHCTBO uenoBevYeCTBA U €r0 BHYTPUBHUIO-
Basg IeTepOreHHOCTb. Packl Kak BbIpaK€HHE TE€HETHYECKOIO
nonuMopdu3ma denoBeuecTBa. [lomynsanuoOHHAsS KOHIICTIIIHS
pac.

JIE-6

Buoreonenornueckuii u
O6uocdepHbIil ypOBHI
OpraHu3amuy OMoJoTHYe-
CKHX cucTeM (DKOoJIorus)

(OTIK-8)

Obwue sonpocwl sxon02uu. BO3HUKHOBEHHE U OCHOB-
HBIE ATalbl pa3BUTHA dKosoruu. [Ipeamer, cTpykTypa, conep-
KQHUE W METOJbl DKOJIOTMU. YPOBHHM OpPraHU3ALMM KUBOM
IPUPOABI M OCHOBHBIE CTPYKTYpPHBIE pa3[eibl HKOJIOTHHU:
3HAO-, ayT-, JEeM-, CHHOIKOJIOIHs, TJ00allbHas SKOJIOTHS.
buoskonorus, e€ MecTo B cucrteMe OMONOTHYECKHUX HAyK H
B3aMMOCBS3b C JIPYTUMHU OOJAaCTSAMU €CTECTBO3HAHHS. KO-
JIOTHUSI YEJIOBEKA U COLIMaJIbHAs AKOJOTUsl. MexaucuuIummaap-
HBII XapakTep COBPEMEHHOM JKOJIOruu. BimsHue skoioruye-
CKHMX WJEH W MPUHLHUIIOB 3KOJOTHMYECKOr0 MOJX0Jla Ha ryma-
HUTApHBIE U COLMATIbHBIC HAYKH.

OO01mas xapakTepuCcTUKa 3KOCUCTEMBI, €€ CTPYKTypa U
Ouosiornyeckas MpOAYKTUBHOCTb. DKOJOTHYECKUE (PaKTOPHI:
onpezeneHue, KiacCU(pUKalus, 3aKOHOMEPHOCTH HX B3au-
MOJICICTBUA U BO3JEHCTBUSA Ha opraHu3Mbl. Kiaccuduxanms
OpPraHU3MOB [0 UX OTHOIIEHHIO K SKOJIOTHYECKUM (aKTOpaM.
[TonaTtne 00 HKOJOTUYECKOM TOJEPAHTHOCTH OPTaHU3MOB.
B3anmoneicTBrs M B3aMMOOTHOILIEHUSI MEXIY OpraHU3MaMH
B DKOCHUCTEME U MEXAY dKOochucTeMaMH. ABTOTPO(BI U TeTe-
potpodsl. [IpoaylieHTsl, KOHCYMEHTBI U peayleHTsl. Tpodu-
4yeckasg CTPYKTypa cOOOIIecTBa. DKOJOrMyeckas MUpaMHja.
3aKOH OJITHOHAMPABJICHHOCTH TOTOKA SHEPruu. 3aKOH IH-
pamuabl dHeprui P. Jlnunnemana.

Jlunamuka skocucreM. CyKneccHus 3KOCUCTEMBI U €€
oranbl. [loHATHE KIMMaKCcOBOM 3KOCHCTEMBI. McTopuueckoe
pa3BUTHE PKOCUCTEM (Talie0dKoIorHs). BiusHue yenoBeka Ha
IIPUPOIHBIE SKOCUCTEMBI. AHTPONOIE€HHBIE CYKLECCHH. DKO-
jorust u Ouoreorpadusi, poib MOCIAEAHEH B PAa3BUTUH DKO-
norun. IlpupoaHo-reorpaguueckue 30HbI U UX IKOCHUCTEMBI.
YyeHnue o OMOr€OXMMHUYECKOH MPOBUHIMHU. broreoxmmude-
CKHE DH/IEMHUHU.

DHA03KO0JIOTHA. DKOCUCTEMBbl BO BHYTPEHHEH OpraHu-
3alluy UHAMBUAYYMA, UX POJb Ajig opraHusma. [Ipukiannoe
3HAQ4YE€HHE dHJI0IKOJIOTHH.

AyTaKO0NIOTHsA, €€ NPEIMET, COAEp)KaHUE, METOMbI.
AyT3KOJIOTHYECKUE TIOHATUS U 3aKOHBI (peaKiiysi OpraHusma,
COCTOSIHUE €r0o ONTUMyMa, OMOTON, azanTanus, GOpMbl HC-
MOJIb30BAHUS OpPraHU3MOM TeppuTOopuH). OCHOBHBIE 3aKO-
HOMEPHOCTH aJjanTallui OpraHu3MoB B 3kocucreMax. [loBene-
HUE KaK croco0 ajanTaluy XUBOTHBIX K cpele OOUTaHUd
(A.H. CesepuioB). [Ipuknaanbie aceKTbl ayTIKOJIOTHH.

Jlempkonorus, ee npeamMeT, IKOCUCTEMBI, COJIEpKaHueE,
MeTo1bl. OCHOBHBIE MOHATHUS JEMAIKOJIOTUH (IIOMYJISIMSL, BUL,




JMHAMHKA YMCICHHOCTH MOMYJSALUU, MUTPALUs, TEPPUTOPH-
QIbHBIE W OWOJIOTMYECKHE BHYTPUBHIIOBBIC TPYIITUPOBKH,
reorpaduyeckue W OHMOJOTHYECKHE PAChl, >KU3HECHHBIC
¢dopwmerl). TlomynsnuoHHBIE aaNTUBHBIE CTpaTeruu. Jlemdko-
jgoruss u rTeHodoHn mnonynsuuu. [lpuknanHoe 3HauyeHHE
JIEMAKOJIOTUH.

Cunskonorusi, e€ NpeaMeT, COAep>KaHUE, METOJBI,
OCHOBHBIE OOBEKTHl €€ u3ydeHus. Tpodudeckas 1enb, e
ctpykrypa. I[lonsarue tpoduueckoro ypoBHs. Tpoduueckue
cetu B OmoueHo3ax. EcrecTBeHHBIH 0TOOpP U (OPMBI MEKBHU-
JIOBBIX OTHOILIEHUH B CHHIKOJIOTUYECKUX CHCTEMax. 3JHaUeHHE
OHMOJIOTUYECKOro pazHooOpasus. FIcKycCTBEHHBIE SKOCHCTEMBI
(arporeHo3), X OTIANYUS OT MPUPOAHBIX IKOCHCTEM. 3eséHas
PEBOIOLHSL.

VYuenue o 6mocdepe. buocdepa kak OTKpbITas U camo-
perynupyromascs cucrema. E€ ctpoenue, ¢puznueckue U Xu-
MUYECKHE CBOMCTBA, I'PaHULIbl, OCHOBHbIE (DYHKIMOHAIbHBIE
IPYIIBl OPTaHU3MOB. DKOCHUCTEMHBIM MOJAXO0J K H3yUYEHHUIO
ouocdepsr B.M. Bepnaackoro. XXuBoe BemecTBo, OMOTeHHOE
BEIIECTBO, OMOKOCHOE BEIIECTBO M KOCHOE BEILECTBO Kak
OCHOBHBIE CTPYKTYpHbIE 3JIeMeHThl Ouocdepsl. KuBoe Beriie-
CTBO Kak IJaBHAsl T'€OJIOTMYECKasl CHJIa, OMpEeNestomas JTuK
iaHeTsl. buoreoxumuueckue MUKIBI KPyroBOpoTa OHOTreH-
HBIX 3JIEMEHTOB U BOJIbI B Onocdepe. buocdepa kak 3Bosronu-
onupytomas cucrema. [lonstue nHoochepwr (II. Teitsip me
Mapaen u B.W. Bepuazackwuii). Pons u mecto Homo sapiens B
ouocdepe u HOOochepe. Homo sapiens kak JTOMHHUPYIOIIHMA
OMOJIOTMYECKUH BHJ W MPUYUHBI €ro OHOJIOTHYECKOTrOo
nporpecca. ABTOTPO(HOCTh UeI0BEYECTBaA.

OcHo8bl 9K0N02UU YeN08eKad U MEOUYUHCKAS IKOTOUS.
Bo3HMKHOBEHHE M OCHOBHBIE 3Tallbl Pa3BUTUE SKOJIOTHH Ye-
noBeka. [Ipeamer skooruu 4yenoBeka Kak MEXIUCIHUILUIMHAD-
HOM oOnacTu HaydHoro 3HaHus. [IpobieMHoOe Tosie coBpemMeH-
HOW DKOJIOTMM YeJIOBeKa. MeCTO 3KOJOTMH YEJIOBEKa B CHU-
CTeME aHTPOIIOJIOIMYECKOTO 3HAHUSI.

CouunoskocucreMa, HoAX0Abl K €€ OnpeieNICHUI0, MPU-
YUHBI TOSBIICHUS B dBoJtonMu Omocdepsl. 3akoHbsl b. Kom-

MoHepa. KynbTypa kak conpanbHasi HaclIeACTBEHHOCTh U KaK
YHUKaJIbHBINA CIIOCO0 aanTaliy YeJloBeKa K cpesie OOUTaHusl.

OO01mre 3aKOHOMEPHOCTH aJalTalluH YeJIOBEKA B COIIH-
09KOCHUCTEMAX. DKOJOTHYECKUM MOPTPeT uenoBeka. KpaTkas
XapaKTEePUCTUKA aAPKTUYECKOT0, apUJAHOTO M BBICOKOTOPHOTO

aJIalITUBHBIX TUIIOB YEJIOBEKa. 3JJ0OPOBhE YEIOBEKAa KaK HH-
TErpPUPOBAHHBIN TIOKa3aTellb €ro aJanTUPOBAHHOCTU K TIPH-
POIHOM U COLIMAIBLHOM Cpelie.

MeaunuHCKUE aceKTHI PKOJIOTHU YeloBeka. B3aumo-
CBSI3b MEIUIMHCKOW DJKOJIOTMM C OJKOJOTMEH Topoja |
IIPOMBIIIJIEHHONW JKOJIOTUEH. AHTPONOI€HHOE BIUSHUE Ha
Oonocdepy u 3I0pPOBbE YEIOBEKA. DKOMATOJIOTHH KaK OOBEKT
HUCCIIENOBAHNI MEIUIIMHCKON »komorun. IloHsaTtme 00 3KO-
JIOTUYECKOW O€30MacHOCTH.

DKoJorH4ecKre MpodIeMbl U HKOJIOTMYECKHUE KpPHU3U-




CBI: COOTHOIIICHHE MOHATHH. KpaTkuii 0030p COBpEMEHHBIX
sKoJIorHUecKux mpobiem. Oco3HaHME TITOOATBHOTO XapakTe-
pa PKOJOTHYECKHX MpobjeM B Iokjiagax Pumckoro kiyoa.
CBs3b 9KOJIOTMYECKUX MPOOJIeM € JAPYTUMH TJ100AIbHBIMU
npobnemMamMu 4enoBeuecTBa. COBPEMEHHBIM SKOJIOTHUECKHI
KpU3HC KaK 3aKOHOMEDHBII pe3ysbTaT aHTPOIIOrEHE3a.
Bo3MokHOCTH TIpeoAoIeHHsT 3KoJIorndeckoro kpusuca. [lpu-
POIOOXpaHHasl JEATENbHOCTh YeloBeKa. OnTumuzanus Npu-
pononons3oBaHusi. CoBpeMeHHbIE Hay4YHbIE METOAbl B IpH-
ponononbs3zoBanuu. OxpaHsemble Teppuropun. Kpachas
kHura. OxpaHa NpupogHBIX SKOCUCTEM — BaKHEHNIIEE YCIOBUE
COXPAHEHHUS 3/10pPOBbs YEJIOBEKA U NPOJOLKEHUS €r0 IBOJIO-
uuu. KoHnenuuu ycToidymBOro pa3BUTHSI, SKOPa3BUTHUS U KOd-
BOJIIOLIMU. MeXayHapoIHOE COTPYAHUYECTBO B 00JIACTH MPH-

POAOOXPAaHHOM JIEATEIHHOCTH.

6.2. Kontposupyembie yueOHbI€ 3JIEeMEHThI

KonTpoaupyembie 3YH, HanpaB/jieHHble Ha gopMu- | JTam ocBOe-
JAunakTuyeckasi eqm- poBaHMe 001IeKYJbTYPHBIX U NPO(ECCHOHATBHBIX | HUSl KOMIIe-
HHUIIQ KOMIIETeHIIHI TEeHUHMH
3HaTDL YmMmerh Baagern
JE | Beenenue - 001IHe 3aKo- - TI0JIb30BAaThCS - BJIQJICTh MOHSI- 3a-
-1 HOMEPHOCTH yueOHoil, Hayy- TUWHBIM anmnapa- | BEpLIAOLIUN
MIPOUCXOXKACHUS | HOW, HAYYHO- TOM B 00NacTu
U Pa3BUTUSA HOMYJISIPHOM M- | OMOJIOTHYECKUX
JKU3HH, aH- TepaTypoH, CEThI0 | U FKOJIOrHYe-
TPONOTEHE3 U WNHuTtepHeT s CKHX HayK.
OHTOT€HE3 Ye- npodeccuonanb- | (OITK-8)
JIOBEKAQ,; HO JIesITeIbHO-
- IpaBWJIA TEX- CTH.
HUKHU Oe3ormac- (OIIK-8)
HOCTHU 1 pabOThI
B Ononoruye-
CKUX JIaboparo-
pUsiX, C peak-
THBaMH, IIPUOO-
pamu, )KMBOT-
HBIMH.
(OIIK-8)
JE | CoBpemeHHbIE - o0mue 3aKo- - IOJIb30BaThCs - BIIAJIETh NIOHA- | 3a-
-2 | IpEeACTaBIEHUS O | HOMEPHOCTHU yueOHoil, Hayy- TUWHBIM anmnapa- | BEpLIAOLIUN
CYIIHOCTH )KM3HHU. | MPOUCXOXKIACHUS | HOM, HAy4YHO- TOM B 00JacTu
OOmue 3aKko- Y pa3BUTHUSA HOIYJISPHOM M- | OHMOJIOTMYECKUX
HOMEPHOCTH JKU3HH, aH- TepaTypoH, CEThIO | U IKOJIOrHYe-
MPOUCXOKACHUS U | TPOMOTEHE3 U Wurepuer ans CKHX HayK.
Pa3BUTHS KU3HU OHTOTEHE3 Ye- npodeccuonans- | (OIIK-8)
Ha 3emie JIOBEKA. HOU JesITEIbHO-
(OIIK-8) CTH;
- IOJIb30BAThCS
OMOJIOTUYECKIM




000pyI0BaHHEM.

(OIIK-8)
JE | KnerouHslii 1 MO- | - 3aKOHBI T€HE- - IOJIL30BAaThLC - BJIaJ€eTh IOHS- 3a-
-3 | JeKyJIspHO-TE€HE- THUKU U €€ 3Ha- y4eOHOM, Hay4- TUIHBIM anmnapa- | BEpIIAIONIUH
TUYECKUI YPOBHU | YECHHE JUIA HOH, HAy4HO- TOM B 00JIaCTH
OpraHu3aiuu OMo- | METUINHBI; HOMYJISIPHOM M- | OMOJIOrHYEeCKUX
JIOTUYECKUX CH- 3aKOHOMEPHO- TepaTypoH, CEThIO0 | U FKOJIOrHYe-
cTeM CTH Haclel- WuTepuer mist CKUX HayK;
CTBEHHOCTHU U npodeccuoHamb- | - BIAAETh MPo-
W3MEHUYHUBOCTH B | HOU JIEATEIBHO- CTENIIMMU
WH/IUBUTyallb- CTH; MEIULUHCKUMHU
HOM pPa3BUTHU - IOJIb30BaThCS WHCTPYMEHTaMH1
KaK OCHOBBI OHOJIOTUYECKIM (mmaTernsp,
MOHUMAaHUA Tla- | 000PYyTIOBaHUEM MUHIIET U Jp.).
TOTCHE3a U - paborats ¢ yBe- | (OIIK-8)
STUOJIOTHH Ha- | JIMYUTEITHHOU
CJIEICTBEHHBIX U | TEXHUKOU (MHUK-
MyJIbTU(DAKTOP- | POCKOIIAMH,
HBIX 3200JIeBa- | ONTUYECKUMU U
HUH. MPOCTHIMU
(OIIK-8) TyTIaMH );
- 00BACHATH Xa-
paKTep OTKJIOHE-
HUM B XOJI€ pa3-
BUTHUSI, KOTOPBIE
MOTYT MPUBECTH K
(hopMHPOBaHUIO
BapUAHTOB aHO-
MaJIuidi U OPO-
KOB;
- pemarh reHeTH-
YECKHUE 3a/1a4M.
(OIIK-8)
JAE | OpranuzMeHHbII - o0u1He 3aKo- - TI0JIb30BaThCS - BIAJETh NOHA- | 3a-
-4 | (oHTOrEHETHYE- HOMEPHOCTH yueOHoil, Hayy- TUWHBIM anmnapa- | BEepLIAOLIUN
CKHI1) ypOBEHB MIPOUCXOXICHUS | HOU, HAYYHO- TOM B 00JacTu
OpraHu3aIyy OMo- | ¥ pa3BUTHS MOMYJISIPHOM U~ | OMOJIOTHYECKIX
JIOTUYECKUX CH- YKU3HU, aH- TEepaTypoH, CeTbIO | U HKOJIOTHYE-
cTeM TPOIIOTEHE3 U WuTepHer mist CKUX HayK;
OHTOI'€HE3 Ye- npodecCuOHaNb- | - BIAAETh MPO-
JIOBEKA; HOU JesITEIbHO- CTEHIIINMU
- 3aKOHBI T€HEe- | CTH; MEIUIUTHCKUMU
TUKHU U €€ 3Ha- - TI0JIb30BaThCS UHCTPYMEHTaMH
YyeHue s OMOJIOTUYECKIM (mmaTernsp,
MEOULINHEL; o0opynoBaHUEM; | TTMHIET U JIP.);
3aKOHOMEPHO- - 00BSACHATH Xa- - BIIAJIETh METO-
CTH Haclea- paKTep OTKJIOHE- | JJaMU U3Yy4EHUS

CTBEHHOCTH U
W3MEHYHBOCTH B
WHIUBUIYaTb-
HOM Pa3BUTHH
KaK OCHOBBEI

HUM B XOJI€ pa3-
BUTUS, KOTOPBIC
MOTYT MPUBECTH K
(hopMHUPOBAHUIO
BapHAHTOB aHO-

HACJIEICTBEHHO-
CTH y YeJIOBEKa
(uuTOoreHeTHYe-
CKHI1 METOJI, Te-
HeaJIOTUYSCKUi




ITIOHHMMAaHHA I1a-
TOT'CHEC3a U
9THUOJIOIUM Ha-
CIICACTBCHHBIX U

MaJliii ¥ TOpo-
KOB;

- peuath reHeTH-
YECKHE 3a7auH.

METOL,
OJIM3HEIOBLIH
METOI).
(OIIK-8)

mynbTudaktop- | (OIIK-8)
HBIX 3a00J1¢Ba-
HUMH.
(OIIK-8)
AE | IomynsuuonHo- - o01uMe 3aKo- - IOJIL30BAaThLCS - BJIaJ€eTh IOHS- 3a-
-5 | BUIOBOM YpPOBEHb | HOMEPHOCTH y4eOHOM, Hay4- TUIHBIM anmnapa- | BEpIIAIONIUH
OpraHu3aIfy OMO- | MPOUCXOXKICHHS | HOM, HAyYHO- TOM B 00NacTu
JIOTUYECKUX CH- Y Pa3BUTHUS HOMYJISIPHOM M- | OMOJIOTHYECKUX
creM JKU3HH, aH- TepaTypoH, CEThIO0 | U FKOJIOrHYe-
TPOMOTEHE3 U Wurepuer ans CKUX HayK.
OHTOTEHE3 Ye- npodeccuonans- | (OIIK-8)
JIOBEKA. HOU JIEATEIbHO-
(OIIK-8) CTH,
- IPOU3BOANTH
pacdeTsl 1o
pe3ynbTaram 3Kc-
MEPUMEHTA, IIPO-
BOJIUTD DJIEMEH-
TapHYIO CTaTH-
CTHYECKYI0 00pa-
0OOTKYy JKC-
MEePUMEHTATHHBIX
JTAHHBIX;
- OOBSCHSATH Xa-
pakTep OTKJIOHE-
HUM B XOJI€ pa3-
BUTHSI, KOTOPBIS
MOTYT MIPUBECTH K
(dbopMupoBaHUIO
BapHAHTOB aHO-
MaJIuid U OPO-
KOB.
(OIIK-8)
JIE | buoreoneHoTHYe- | - OCHOBHEBIC ITO- | - ITOJIL30BATHCS - BJIaJ€eTh IOHS- 3a-
-6 | cxumii u Guocep- | HATHS U MPO- y4eOHOM, Hay4- TUMHBIM anmnapa- | BEpIIAIONIUH

HBII YPOBHU Opra-
HU3alUU OMOJIOTH-
YEeCKUX CUCTEM
(Okonorust)

OsieMb1 Ouocde-
pr H 3KOJIOIruu,
dbeHnomeH na-
pasuTtuzMa u
OHOPKOJIOrHYe-
ckue 3a00JIeBa-

HUS.
(OIIK-8)

HOH, HAy4HO-
HOIYJIAPHOM K-
TepaTypoi, CEThIO
Hurepner ns
npodeccuoHab-
HOU JIeATEIbHO-
CTH.

(OIIK-8)

TOM B 00JIaCTH
OHOJIOTMUECKUX
M DKOJIOTHYe-
CKUX HayK.

(OTIK-8)

TexHoJIOTUM OLIEHUBA-

uusa 3YH

Texymue Tecro-
BBIC KOHTPOJIH,
pyOexXHBIE Te-
CTOBBIC
KOHTPOJIH,

Texymue Tecro-
BBIC KOHTPOJIH,
pyOEKHBIE TECTO-
BBIC KOHTPOJIN

Tekymue tecro-
BBIC KOHTPOJIH,
pyOeKHbIE Te-
CTOBBIE
KOHTPOJIN




6.3. Paznensl nuctmruiud (JIE) v BuabI 3aHaTuit

JAE | HaumeHoBaHue pa3aeJia JUCHUILIMHBI Ne HUH AaKTe- J 13 | CPC Bcero
CKOW eTMHULIbI 4acoB
1 | Beenenue JE-1 1 4 0,5 10,5
2 | CoBpeMEHHbIE MPEACTaBICHUS O CYITHOCTH HE-2
*u3HU. O0IIMEe 3aKOHOMEPHOCTH TTPOKC- 3 10 3.5 15,5
XOXKICHMSI U Pa3BUTHUS )KU3HU Ha 3emiie
3 | KitleTouHbIi 1 MOJIEKYISIPHO-TE€HETUYECKU I JE-3
YPOBHH OpPTraHU3alUN OMOJOTHYECKUX CH- 3 10 10 22
cTeM
4 | OpraHu3MeHHbBIN (OHTOTCHETHUECKUI ) JE-4
YPOBEHB OpraHU3aIii OMOJIOTHYECKUX CH- 3 10 8 20
CTeM
5 | IHonmynsiurOHHO-BUAOBOM YPOBEHb OpTaHU- HE-5 3 10 6 18
3y OMOJIOTHYECKUX CUCTEM = — =
6 | buoreonenotTnueckuii 1 OnochepHbIn JE-6
YPOBHH OpraHU3aluu OMOJIOTUYECKHUX CH- 3 10 10 22
creM (DKOJIoTHs)
Hroro: 16 54 38 108

7. IllpumepHasi TeMATHKA Y4eOHO-HCCJIeI0BaTeIbCKUX U J1a00paTOPHBIX padoT:
7.1. JlabopaTopHBIX padoT:

HE [IPEyCMOTPEHBI YUEOHBIM ILIaHOM.

7.2. KypcoBbIx pador:

HE [IPEyCMOTPEHBI YUEOHBIM ILIIAHOM.

7.3. Y4eOHoO-uccIe10BaATEIBCKUX PadoT:

Hanucanue n1oki1afoB K MPaKTUUECKUM 3aHATHUSAM 10 TEMaM:

l. CoBpeMeHHast MUKPOCKOIIMYECKasi TEXHUKA.

2. CoBpeMeHHbIE BUIbI OKPACKH MUKPOIIPENapaToB.

3. CoBpeMeHHbIe IPECTABICHUS 00 YIBTPACTPYKTYPE IIUTOCKENIETa KIECTKH.

4. KoMmnaprmenTtanu3zamus — 0CHOBa pa300IIeHUsI OMOXUMHUYECKUX MPOLIECCOB
KJIETKH BO BPEMEHH U MPOCTPAHCTBE.

5. Meroap! nuddhepeHImaIbHON OKpaCKH XpOMOCOM YeJIOBEKA U MX 3HAUCHUE.

6. I'eHeTnyeckue acleKkThl KaHLIEPOTreHe3a.

7. ®opmbl 6€CITIONIOT0 U MOJIOBOTO Pa3MHOKEHUS: IPEUMYIIIECTBA U HEOCTATKH.

8. I'uGpumonoruueckuii METO: OCHOBBI i METOOIOTHSI.

9. HacneacTBenHblit moauMop@u3M 1Mo reHaM TPy KPOBH YeIOBEKa.

10. I'eneTrka u reHoreorpadus rpymnn KpOBU YeIOBEKa.

11. ['pynimibl KpoBH 1 OOJIC3HH.

12. 3abosneBaHus YEIOBEKa, CLEIUIEHHBIE C IIOJIOBBIMU XPOMOCOMAaMHU.

13. Kpoccunrosep u ero 3HaueHuE.

14. Menuko-reHeTUYeCKOEe KOHCYJIbTUPOBAHHUE: COBPEMEHHOE COCTOSIHME W TIPO-
ONeMBI.

15. Oco0eHHOCTH MEIUKO-TEHETHYECKOTO0 KOHCYJIBTHPOBAHUS HAa TEPPUTOPUHU
CBepasioBCcKoit obacTu.

16. ['uOpuam3amnms coMaTUYECKUX KIETOK.

17. MyTareHnes u KaHUEPOTeHE3.

18. bonesnu penapanun JJHK u X cBsi3b C KAaHIIEPOTEHE30M M CTAPEHUEM.

Hanucanue crarei o HarpaBiICHUSIM:

1. Knerounas Ouomnorus.

2. MenuuuHcKas 1 MOJIEKYJISIpHAsi TEHETHKA.



3. buorexnonoruu.

7.4. PedepaToB:

1 Pounb rena pS3 B kaHIIEpOreHese.

2 JlocTrKeHHs U NEPCIEKTUBBI TeHHOW MH)XEHEPUH.

3 ['eHeTn4eckue aceKThl KaHIIEPOTeHe3a.

4. MexaHu3MBbI PETYJIAIMUT MUTOTUYECKON aKTUBHOCTH KJIETOK 3YKApHOT.
5 Teopuu crapeHus 4enoBeka.

6 HacnencrBeHHbI MIMMYHHUTET Y€TIOBEKA.

7 PeTpoBupycHI MO3BOHOYHBIX KakK ()aKTOp M3MEHUYUBOCTH T€HOMA.

8 Bosie3nu HakomIeHUs - T€3aypUCMO3BI.

9. Tenomepsl u Tenomepasa. Poiib TetomMepasbl B IIpolieccax KaHLEPOreHe3a.

10. MutoxoHIpraTbHbIC 00JIC3HH.

11. CoBpeMEHHOE COCTOSIHUE T'€HOAMArHOCTUKH. MOJEKyIsSpHO-TEHETUUECKHUE Me-
TOJbI TUarHOCTUKH.

12. CoBpeMEHHOE COCTOSIHUE I€HOTEPAIUH.

13. [Iporpammupyemast KJeTouHast THOEIb - alloMTO3.

14. Nonusupyrolee U31y4eHUe U €ro IeHCTBUE HA HACJIEACTBEHHBIN anmnapar KieT-
KU.

15. CrpyKTypa reHoMa poKapuorT.

16. CTpyKTypa reHoMa 3yKapuoT.

17. Penapauus nospexaenuii JIHK. PenapaiinoHHble CUCTEMBI 3yKapHOT.

18. [Tnazmuapl kak pakTop mepenaun HaciueICTBEHHOW nH(popMaIyH.

19. MeTtoauku onpeaeneHus Nocie10BaTeIbHOCTEN HyKIEOTHI0B B TEHOME YeJIOBe-
Ka.

20. [Tonumepa3zHas 1enHas peakuuss U JApyrue METOAbl aMILTU(HUKAIIMA HYKJICHHO-
BBIX KHCIIOT.

21. Bbuonornueckne MmeMOpaHBI.

22. Teparonorus. Teparorenasie GakTOPBI CPEIIBI.

23. I'emornoOuH U TagacceMum.

24. Penkue MOHOTEHHBIE CHHIPOMBI M 3a00JICBaHMS.

25. [TpodunakTrka HacIEACTBEHHBIX 3a00JIEBaHUH U TOPOKOB PA3BUTHAL.

26. PecTpukimoHHbIE SHIOHYKII€A3bl U UX POJIb B TCHHOW HH)KCHEPUH.

8. PecypcHoe o0ecnieuenue.
Kadenpa pacnonaraer kagpoBbIMU pecypcaMu, FrapaHTUPYIOIIUMHU KaueCTBO MOATOTOBKU
CIIeIUaJIICTa B COOTBETCTBUH C TpeboBaHmsAMH DenepaabHOr0 rocyAapcTBEHHOTO 00pa3o-
BaTENBHOTO CTaHAapTa BhICHIEro oOpa3zoBanus mo crenuanbHocTH 31.05.03 — «Cromarto-
Jorus». [Ipu ycnoBun 1o6pocoBecTHOr0 00yUeHHS CTYACHT OBJIa/IceT 3HAHUAMH, YMEHUSIMH U
HaBBIKAMHU, HEOOXOMMBIMH I KBATM(PUKAIIMOHHOTO YPOBHS, IPEIBSIBIIEMOTO K BBIITYCKHUKY.
OO0pazoBaTenbHBIN MPOLECC PEATU3yIOT HAyYHO-TIEAarOrnIecKue COTPYyAHUKH Kadeapsl,
UMEIoIIKe BhbIcIIee O00pa3oBaHME, a TAKXKE MMEIOIIME YYEHYIO CTENeHb KaHIHuIaTa, JOKTopa
HayK, yUe€HOE 3BaHHe JOIEHTa WU mpodeccopa.
8.1. O6pa3oBaTe/bHbIE TEXHOJIOTHH.
VYienbHbIl Bec 3aHATUN, MPOBOAMMBIX B HHTEpaKTHUBHOW Qopme cocraiser 45%.
OCHOBHBIE TEXHOJIOTHU U (POPMBI TPOBEACHUS 3aHATHIA: paboTa MaJbIMU IPYIIIaMH, TUC-
KyCCHOHHBIE (DOpMBI BEJICHNS 3aHATHI, HAMMCAHUE CTYACHTAMH JIOKJIAIOB C MX MOCIEAYIOMNM
00CyX/IeHUEM, IEMOHCTpALUsl U O0CYXIeHHE YUeOHBIX BUACO(PHIBMOB, PEIICHUE CUTYaI[OH-
HBIX 337124 B IIapax CTYJCHTOB C pa300pOM THITUYHBIX OIIHOOK.
Orenka 3HaHUN TTPOBOJUTCS C UCIOJIB30BAHUEM PYOEKHBIX U UTOTOBOTO (9K3aMEHaIlH-
OHHOT'0) TECTOBBIX KOHTPOJICH.



KoHTponbh mpakTHYeCKUX HABBHIKOB OCYIIECTBISIETCS MPU COCTABICHUU M aHAIN3€ POIO-
CIIOBHBIX C NPUMEHEHHEM OJIIEKTPOHHBIX O0pa30BaTENbHBIX PECYpCOB — KOMIIBIOTEPHBIE
nporpammbl The Family Tree, GenoPro, Family.

HaBbiku 1O MHUKpPOCKOINMH MpEnapaToB OLIEHHWBAIOTCS BO BpeMs IHMArHOCTHKU MHK-
porpenaparoB 1Mo Kypcy METUIIMHCKOHN MMapa3uToNIOTUH, TIPU peann3alui 1a00paTopHBIX padboT
0 pa3feNy IUTOJIOTMYEeCKHE U IUTOTCHETUYECKUE METO/IBI.

YUPC peanuzyercst B paMKax o0OpaTHOW CBSA3M C IpernoaaBatesieM yepe3 noprain Tandem
B (hopMaTe MyJIbTUMEANIHBIX TTPE3CHTAIIHA.

DOnekTpoHHbIe 6a3bl naHHBIX (Pubmed) ncnonb3yroTes cTyJeHTaMHu B Ka4eCTBE UCTOYHU-
Ka MaTepuaja JJisg HallMCaHus KypcoBBIX padoT npu BeimosHeHnn HAPC.

IIpoenenue «Ilkonbr Mononoro yuenoro» B pamkax CHO kadenpsl ¢ nemMoncTpanueit
MPUHLMIIOB paboThl 000pYA0BaHUS U HEMOCPEICTBEHHBIM MMOJTYYEHHEM HAaBBIKOB IO €r0 MPaKTH-
YECKOMY HCITOJIb30BAHHIO, BCTPEUYH C MPEACTABUTEISIMH POCCUHUCKUX U 3apyOeKHBIX KOMITaHU-
MpPOU3BOUTENEH 00OpYIOBaHUS U PEAreHTOB, MACTEP-KJIACChl HKCIEPTOB M CHEIUAINCTOB B
00JIaCTH KJIETOYHON OMOJIOTHH U MOJIEKYJISIPHOU T€HETHKH.

8.2. MaTepuaibHO — TEXHHYECKOE OCHAIIlEHH e

AynutopHbeie 0a3bl (JEKIUOHHBIE ayAUTOPUU, ayAUTOPUU IS TPOBEICHUS IMpaKTHYC-
CKMX 3aHATHA, KOMITBIOTEPHBIM Kiacc). MynbTUMEIUHHOE OOOpYyJOBaHHE B ayJAUTOPHUSIX
(MyJIbTUMEIUIHBIE TIPOCKTOPHI, TEIEBU3HOHHBIE MaHeNu W HOyTOykH), DVD-npourpsiBaren,
MyJIbTUMEIUNHBIC Tpe3eHTalnu. Tabmuibl, 3JIEKTpOHHBIE MHUKpodoTorpaduu, Qororpadum
00bekToB. JlaboparopHoe 0OOpyIoBaHUE (IMMHIETHI, CKAIbIEIH, MPEIMETHBIE UM TOKPOBHBIC
crekiia). Mukpockomnbl. OUKCHPOBAHHBIE MAKpO- U MUKpompenaparsl. Buaeopmibmel, criaiasl
0 pasienaM JUCITUTUINHBI.

8. [lepeyeHb JTMLIEH3UOHHOTO IPOTPAMMHOIO0 00ecneYeHust

8.3. CucreMHOe mporpaMMHoOe obecriedeHmne

8.3.1. CepBepHoe nporpaMMHoOe o0ecriedeHue:

- VMwarevCenterServer 5 Standard, cpok eicTBUs THIIEH3UH: O€CCPOUHO;
VMwarevSphere 5 EnterprisePlus, cpok aeiictBus aunieH3un: 6eccpouno, mor. Ne 31502097527
ot 30.03.2015 OO0 «Kpona-KCp;

- WindowsServer 2003 Standard Ne 41964863 ot 26.03.2007, Ne 43143029 ot
05.12.2007, cpok nercTBUs JTUIEH3UI: O€CCPOUHO;

- WindowsServer 2019 Standard (32 siapa), nmunenszuonnoe cormamenue Ne V9657951
ot 25.08.2020, cpok neiictBus nmuuensuit: 31.08.2023 r., kopnopanust Microsoft;

- ExchangeServer 2007 Standard (mutiensust Ne 42348959 ot 26.06.2007, cpok AeiicTBUS
JTUIEH3UU: OECCPOYHO);

- SQL ServerStandard 2005 (munen3us Ne 42348959 ot 26.06.2007, cpok AeCTBUS JTH-
[[EH3UU: OECCPOUHO);

- CiscoCallManager v10.5 (moroBop Ne 31401301256 ot 22.07.2014, cpok nelcTBUS JIH-
neH3un: oeccpouno), OO0 «MukpoTecT»;

- Inro3 6e3omacHoctu Ideco UTM Enterprise Edition (mumiensust Ne 109907 ot
24.11.2020 r., cpok aeicTBus nuieH3uu: oeccpouno), OO0 «AfII[EKO».

8.3.2. OnepanoHHbIE CUCTEMBI IEPCOHATIBHBIX KOMIIBIOTEPOB:

- Windows 7 Pro (OpenLicense Ne 45853269 ot 02.09.2009, Ne 46759882 ot 09.04.2010,
Ne 46962403 ot 28.05.2010, Ne 47369625 ot 03.09.2010, Ne 47849166 ot 21.12.2010, Ne
47849165 ot 21.12.2010, Ne 48457468 ot 04.05.2011, Ne 49117440 ot 25 03.10.2011, Ne
49155878 ot 12.10.2011, Ne 49472004 ot 20.12.2011), cpok AeCTBUS TUIIEH3UH: OECCPOUHO);

- Windows7 Starter (OpenLicense Ne 46759882 ot 09.04.2010, Ne 49155878 ot
12.10.2011, Ne 49472004 ot 20.12.2011, cpok AeHCTBUS TUIIEH3UIT: OECCPOUHO);

- Windows 8 (OpenLicense Ne 61834837 ot 09.04.2010, cpok neiicTBus TuIieH3M: Oec-
CPOYHO);

- Windows 8 Pro (OpenLicense Ne 61834837 ot 24.04.2013, Ne 61293953 ot 17.12.2012,
CPOK JICUCTBUS JIMIICH3UN: O€CCPOUHO);



8.2. lIpukaaaHoe NporpaMMHoe odecriedeHue

8.2.1. O¢ducHblie nporpammsl

- OfficeStandard 2007 (OpenLicense Ne 43219400 ot 18.12.2007, Ne 46299303 ot
21.12.2009, cpok nercTBHS JIUIEH3UN: OECCPOUHO);

- OfficeProfessionalPlus 2007 (OpenLicense Ne 42348959 ot 26.06.2007, Ne 46299303
ot 21.12.2009, cpok aelcTBUS TUIEH3UH: OECCPOUHO);

- OfficeStandard 2013 (OpenLicenseNe 61293953 ot 17.12.2012, Ne 49472004 ot
20.12.2011, Ne 61822987 ot 22.04.2013,Ne 64496996 ot 12.12.2014, Ne 64914420 ot
16.03.2015, cpok neicTBUS JIULIEH3UH: OECCPOUHO);

8.2.2. IIporpammbl 00padOTKM JaHHBIX, HHPOPMALMOHHbIE CHCTEMbI

- [Iporpammuoe obecnieuenue « TAHIEM.YHuBepcureT» (BKiII0Uasi 00pa3oBaTeIbHbBIN
noprai educa.usma.ru) (mureH3noHHOe cBUAETENHCTBO Ne YI'MVY/20 ot 17.09.2020, cpok neii-
cTBU JueH3un: 6eccpouno), OO0 «Taunmem UCy.

- [Iporpammuoe obecrieuenne «MedSpace» (0Opa3oBaTenbHbBIN TOpTal edu.usma.ru) (Jia-
1eH3noHHoe cBuAeTenbCcTBO Noe YI'MVY/20 ot 17.09.2020, cpok aelicTBUS TUIICH3UN: O€CCPOIHO)
, O00 «Taugem UC».

9. YuebOHO-MeToaMUYecKoe U HH(POPMaNIMOHHOE 0O0eceYyeHue TN CHMILINHBI

9.1. OcHoBHas JJUTEpPaTYypa

9.1.1. DyIeKTpPOHHbBIE y4eOHbIe H3aHUS

1. Buonorus n mequmuaa http://medbiol.ru/

2. Otkpsitas 6uonorus. [Ipokapuotsl https://biology.ru/textbook/chapterl/section2/
paragraphl/

3. Knmaccudukatop xkuBoTHbIX https://floranimal.ru/animals/catalog/

4. CaiiT 0 Hay4YHBIX OTKpPBITUSAX brnomonekyna https://biomolecula.ru/

5. CaiiT 0 Hay9HBIX OTKPBITUSX AHTpOMoreHes https://antropogenez.ru/

6. CailT 0 HayYHBIX OTKPBITUSIX DJIEMEHTHI https://elementy.ru/

7. Caiit o HayuHbIX OTKpBITHX [TocTHayxka https://postnauka.ru/

8. banun, B. B. [lutonorus. ®yHKIMOHAIBHAS YIBTPACTPYKTYpa KIETKU. ATiac / banun
B. B. — MockBa: 'D0TAP-Menua, 2016. — 264 c. — Tekcr: anexkrponusiii / ObC «KoncynpTant
ctynentay: [caiiT]. - URL: https://www.studentlibrary.ru/ru/book/ISBN9785970438916.html

9.1.2. DyIeKTpOHHBIE 0a3bl JAaHHBIX, K KOTOPBIM O0ecre4eH J0CTyN

1. DnexkTpoHHbIe y4eOHBIE Kypchl Ha ydueOHOM moptaine Med Space: buomorusi 1 xypce
https://edu.usma.ru/course/view.php?id=287; buonorus. Menununckas mapasutonorus https:/
edu.usma.ru/course/view.php?id=673

2. baza 3Hanuii mo ouosoruu venoseka http:/humbio.ru/

9.1.3. YueOHukmn

1. SApsirun B.H. buonorus. Tom 1./ M.: T'90OTAP-Menua. — 2020.

2. Apseirun B.H. buonorus. Tom 2. / M.: TDOTAP-Menua. — 2020.

3. IlexoB A.Il. buonorus ¢ ocHoBamu 3komnoruu / Jlaas. — 2006.

9.1.4. Yuebnble nocobus

1. OCHOBBI IUTOJOTHH M MOJIEKYJISIPHON Onosoruu. YueOHoe mocodue Asi CTyIEeHTOB. /
O.I'. Makees, O.1. Kabonuna, B.A. byxannes. Exatepun0Oypr, 2022.

2. OCHOBBI KJIACCHYECKOW M MeIUIMHCKON reHeTukd. Yacts 1. YueOHOe mocobue mist
crynentoB. / O.I'. Makees, B.A. byxannes, O.1. Kabonuna. Exarepun0Oypr, 2022.

3. OcHOBBI KJIacCHYeCKOM W MenuinHCKON rederuku. Yacte II. YuebHoe mocobue mis
crynentoB. / O.I'. Makees, B.A. byxannes, C.B. KoctiokoBa, O.. Kabonuna. ExarepunOypr,
2022.

9.2. /lonoJiHUTEIbHAS JIUTEPATypa
9.2.1. YuyeOHO-MeTOoAMYECKHUE OCOOMS (YueOHbIe 3a1aHMS)
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1. MytoBun I'.P. OCHOBBI KIMHHYECKON TeHeTHKH. Yuebd. mocolOue st Mel. U OuOIL.
CII€Il. BY30B. — 2-€ U3., ucup. u aom. — M.: Beiciias mkoza, 2009.

2. MymkambapoB H.H., Ky3uenoB C.H. Monekynsipaas 6uonorus: YuebHoe mocodue
U1t By30B. M.: MeaunuHckoe nHdopmalmonHoe areHTcTBo, 2010.

3. Kumynes N.®. O6mas u MojekysspHas reHeTuka. YdyeOHoe mocobue. — HoBocu-
oupck: Cubupckoe yHUBEPCUTETCKOE U31aTeabcTBO, 2010.

4. T'eneruka 4eroBeKa C OCHOBaMM MeIuUMHCKOM reHetuku bopucosa T.H., UyBakos
I'.'1. / YaebGuoe mocobue, 2-¢ uzm., ucnp. u pomn. — Cep. 68 [IpodeccuonanpHoe obpazoBanue //
HosI'Y um. SpocmaBa Mynporo, r. Benukuit HoBropoa. UznarenscrBo FOpaiit (MockBa). —
2017.-182 c.

9.2.2. JIuteparypa s yriay0JeHHOr0 H3y4eHusi, NOAr0TOBKH pedepaToB

1. bouxos W.H. Knmuanyeckas reaetnka. M. TEOTAP - men., 2014 1.

2. I'marep E.K. Knuandeckas reaeruka. Y4ueOuuk. — M.: Menununa, 2011.

3. T'obynoBa B.H., bapanos B.C. BeaeHue B MOJEKYISIPHYIO TUAarHOCTHKY W TE€HO-
Tpanuio HacleACTBeHHbBIX 3a0oneBanuii. — CI10.: «CnenuanbHas nutepaTtypay», 2009.

4. ®amnep .M., unac 1. MonekynsipHas OMoJIorHsi KJIETKA. PyKOBOICTBO /i Bpayei.
Ilep. ¢ anrn. — M.: BUHOM-IIpecc, 2012.

10. ATTecTanus O TMCIUILJINHE

®opMOl TPOMEXKYTOUHOM aTTecTalluu 0 JucuMIuiMHe buosnorus seisercs 3auer.
YcnoBueM nonydeHust 3adera sIBISIETCS YCIEIIHAsl clada BCeX TEKYIIMX TECTOBBIX KOHTpOJEH
0 pa3zesiaM JUCHUUILIAHBIL.

11. ®oHa OLEHOYHBIX CPEACTB MO AUCUHUILIMHE JIS MPOBeAeHUs] MPOMEKYTOYHOI
arrecTalnu

IIpencraBnensl B npuioxxkennu 1 k nannoit PII/I.



