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MHHI/ICTCPCTBO HAaYKH U BBICIICTO 06pa3OBaHI/I${

OI'BOY BO «YnpaHOBCKUI TOCYIapCTBEHHBIH YHHBEPCUTET) Popwma

®-Paboyas nporpaMmma 1o JUCHUIUIMHE

1. HOEJHA U 3AJAYHN OCBOEHUSA JUCHUIIVIMHDBI

Heap pucuunauHbl — GOPMUPOBAHHE OUOIOTHUYECKOTO MUPOBO33PEHH S, TO3BOJISIOIIETO
CTYJCHTY CHCTEMAaTHU3HPOBATh 3HAHUS O CYITHOCTH JKU3HH, YPOBHSIX €€ OpraHH3alH, MEXaHN3-
MaX U 3aKOHOMEPHOCTSX MPOLIECCOB KU3HEIEATETHHOCTH.

OCHOBHBIMU 321aYaMM H3yUCHUS JUCIUTINHBI SBIISIOTCS:

[ ] OBJIAACHUC (byHI[aMeHTaJ’IBHBIMI/I TGOpI/I}IMI/I 6I/IOJIOFI/II/I (KJ’IGTO‘-IHa}I, I'CHHasl, XpOMOCOM-
Hasl, SBOJIFOIIMOHHAS, TCOPHUS BOZHUKHOBEHUS KM3HH Ha 3eMJIe, TCOPHUS IMPOMCXOXKICHUS
YEJIOBEKA);

L] OBJIaAACHUEC OCHOBHBIMU ITOHSATUAMHA COBpeMeHHOI\/'I 6HOJIOI‘I/II/I;

® OBJIQJICHUE CUCTEMHBIM M HCTOPUYCCKUM IMOJX0JIaMHU K H3yYSCHUIO MHOTOYPOBHEBBIX HKH-
BBIX CHCTEM KaK pe3y/IbTaTa SBOJIFOIMOHHOTO MPOIIecca;

® OBJAJICHUE MOHATHEM «OMOJIOTUYECKOE HACIIEACTBO YEIIOBEKa» KaK OMpeAelstomei oc-
HOBOU (PU3WUECKOTO 37I0POBbS;

® OBJIaJICHUE HABBIKAMH HCCJIEIOBATEIBCKON pabOThl ¢ OMOJOTHYECKUMH OOBEKTaMH, 03-
HAKOMJICHHE C METOJaMH U TOJIXO0JIaMH K UX U3YYCHHIO.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

. Hucnunnuna «O01mmast 6uosorus» siBiasieTcss 0a30BOM AUCIUIUIMHONW Y4eOHOTO TIaHa
(b1.0.20) nampasnenust moaroroBku 49.03.02 dusnyeckas KyabTypa IJis JIUIl C OTKJIOHE-
HUSIMU B COCTOSIHMH 3JI0pOBbs (ananTuBHas (usuueckas Kynbrypa). Juctumimaa «buomo-
TS C OCHOBAMM OJKOJOTMH» - 00s3aTeIbHOE M Ba)XHOE 3BEHO B CHUCTEME MEIUKO-
OMOJIOTHYECKUX HayK, 00ECNEeYMBaIOUINX YCBOEHHE (YHIAMEHTAIBHBIX TEOPETUYECKUX
3HaHWH, Ha 0a3e KOTOPBIX CTPOUTCS BCS TMOJATOTOBKA OYIYIIEro CHEIUaINcTa B 00JacTh
aIanTUBHON (PU3UYECKOM KYJIBbTYpHI.

. OO6yuenue ctyaeHToB Onosioru B BY3ax ocyiecTBisieTcsi Ha OCHOBE TIPEEMCTBEHHO-
CTH 3HAHWUW, YMEHHUA U KOMIIETEHIMH, IMOJYyYEeHHBIX B Kypce OMoJoruH 00111e00pa3oBaTelib-
HBIX YUEOHBIX 3aBEJICHUH, a TaKKe 3HAHUN XUMUU, (PU3HUKH, Teorpaduu, MaTeMaTUKH, UCTO-
pun. IocrynuBmme Ha [ Kypc CTyIeHTHI TODKHBI 00J1a7aTh HEOOXOIUMONH CYMMOW 3HAHHI
M0 KOHKPETHBIM JUCHUTUTMHAM OHOJOTHH (OOTaHMKH, 300JI0THH, aHATOMUH, 0011Iel Onoio-
TUH), KOTOPbIE OHU OCBaMBaJIM B CPEIHUX OOIIE00pa30BaTENbHbBIX MIKOJAX, JTUIEIX, TMMHA-
3UsIX, @ TAKXKE TPU HAMIPABJICHHOMN MOJATOTOBKE K BCTYIMUTEILHBIM UCTIBITAHUSAM JJIsI TOCTYTI-
JICHUSI B BY3HI.

. Huctummmaa «O01mas OMoIorusy SBIsIeTCS MPEANISCTBYIONMEH I U3yYeHUS TUCITHU-
wH: «HopmanbHas ¢dusmonorus», «Y4yeOHO-UCCIeA0BaTeIbCKas ACITeNbHOCTh B DKy,
«[Ipegnunnomuas mpakThka», «[loaroToBka kK crade u ciada rocyAapCTBEHHOIO SK3ame-
Hay, «[loaroToBka K mporeaype 3alUThl U 3allUTa BRITYCKHON KBaNIU(UKAMOHHONW pabo-
TBI».

3. IEPEYHEHb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA 110 IUCLMUII-
JIMHE (MOAYJI10), COOTHECEHHbBIX C IINTAHUPYEMBIMMU PE3YJbTATAMMU
OCBOEHM s OITOII

[Tporecc u3yyeHUs AUCUUIUIMHBI HAaNpaBlieH Ha (OPMHUPOBAHUE CIETYIOIUX KOMIIETEH-
105058

Konx u HaumeHoBaHHe Ilepevyenb NJIAaHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO AVCHMILIHHE
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MHuUHHCTEPCTBO HAYKHU U BBICIIEr0 00pa3oBaHUs
OI'BOY BO «YnpaHOBCKUI TOCYIapCTBEHHBIH YHHBEPCUTET)

dopma

®-Paboyas nporpaMmma 1o JUCHUIUIMHE

CriocoOeH pOBOANUTH HCCIIE-
JIOBAHHMS 110 OTIPEICIICHUIO

3 HEeKTHBHOCTH pa3IUIHBIX
CTOPOH JICATEIBHOCTH B chepe
aJanTUBHON (PU3HUUCCKOM
KYJIBTYPbI C UCIIOJIb30BAHUEM
COBPEMCHHBIX METOJIOB UC-
CIIEIOBAHUS

peanusyemMoi (Moay110), COOTHECEHHBIX ¢ HHAMKATOPAMH J0CTUKEHHS
KOMIIeTEeHIIUH KOMIIeTEeH N i
OIIK-12 3nartb: Kirerounsie n HeksleToOUHbIE GOPMBI KU3HH. KileTouHyIo opraHu-

3aIHI0 JKUBBIX OPTaHU3MOB, OTIIMYUTENbHBIE MPU3HAKU MPO- U DYKApHO-
TUYECKUX KIETOK, POJIb KJICTOYHBIX CTPYKTYp B JKHU3HEICATCIHLHOCTH
KJIETKH KaK JJIEMEHTApHON €IWHUIE KMBOTO, MEXaHHU3MBI 0Opa3OBaHUS
SHEPTUH B )KUBBIX CHUCTEMaX. 3aKOHOMEPHOCTH MPOILIECCOB XPAaHEHHS, Tie-
peaadu ¥ MCIOJIb30BaHUsl OMOJIOTMYECKON MH(OPMAIUU B KIETKE, ITPHH-
IUIBI KOHTPOJIS DKCIpeccuy reHoB. CTpyKTypHO-(DYHKIIMOHATIBHYIO Op-
TaHW3AIMI0 TeHETHIECKOTO MaTeprana, 0COOEHHOCTH TeHOMa MPOKapHOT
U 3YKapHOT, OpPraHu3aluio0 TeHOMa YelioBeka. lluTonmornyeckue OCHOBBI
Pa3MHOXXEHHUS, TaMETOTeHE3, CTPOSHHUE IOJOBBIX KIETOK, (DOpMBI pas-
MHOKEHHUS. 3aKOHbI T€HETHKH. 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH U
M3MEHYMBOCTH. bronormyueckne OCHOBBI HACIEACTBEHHBIX OONIe3HEH de-
JIOBEKAa U METO/bI MX quarHocTuku. OCOOCHHOCTH YeoBeKa Kak 00heKTa
TeHETHYECKUX HMCCIIETOBAHUM, METOABl T€HETHKH YelOBEKa, XPOMOCOM-
HBIE W TeHHBbIE 00Je3HH. 3aKOHOMEPHOCTH WHAWBHUIYATHHOTO Pa3BUTHS
OpraHM3MOB, OHTOTEHE3 YCIO0BEKa, MOJICKYJSIPHBIE MEXaHU3MbI IMOPHO-
HAJIBHOTO PAa3BUTHS, KPUTUYCCKUE TIEPUOJBI OHTOTEHE3a, MEXaHU3MBI
nuddhepeHnranu noja mo My>KCKOMY U TI0 JKEHCKOMY THITY, MEXaHH3MBI
CTapeHusl OPTaHN3MOB. MeXaHU3MbI OHTOTeHe3a. DKOIOTHIECKHE KaTero-
pyY, SKOJIOTHIO YEJIOBEKA, IKOJIOTHUECKUE MPOOIEMEI.

OTarsl CTAaHOBIEHHS OMOJOTHYECKHUX AWUCHUIUIMH: ITUTOJIOTHH, T€HETHKH,
SBOJIIOIIMOHHOTO YUEHHS, SKOJIOTHH.

OO0mue 3aKOHOMEPHOCTH MPOUCXOXKACHUS U Pa3BUTHS JKH3HH, aHTPOIIO-
TeHE3.

¥Ymethb: [lomp30BaThest OMOIOTHICCKUM 000PYyIOBAaHHEM, PabOTATh C YBe-
JUYUTEINBHON TEXHUKOU (MUKPOCKOIAMH, ONTHYSCKUMHU U TPOCTHIMU JTy-
namu). [locTaBUTh POCTEUIITNI OMOTOTHYECKUI SKCIICPUMEHT U MPOaHa-
JU3UPOBAThH €T0 Pe3yibTaThl. UNTaTh M aHATH3UPOBATH AIIEKTPOHHOTPAM-
MBI KJICTOYHBIX CTPYKTYp. B Buae 0000MIEHHBIX CXeM OTOOpaXKaTh IPO-
IECChI, MPOUCXOJAINE B KiIeTke. CXeMaTu4eckn M300paxkaTh XpPOMOCO-
Mbl. Mcronb3yst 3T 0003HA4YeHHs, peliaTh 3aJa4d Ha MUTO3, MEH03, ra-
MetoreHe3. OOBSCHATh MPUIMHBI M BO3MOXHBIE MEXAaHHU3MBI POXKICHUS
JISTe C XpPOMOCOMHBIMH 0OJIe3HsAMH. Pemrath 3ajayu Mo TEHETHKE — Ha
B3aMMO/ICHCTBUE TCHOB, CIICIUICHHOE HACJICIOBaHKE, HACIIEIOBaHUE, CIIC-
TUIGHHOE C TIOJIOM | JIp. PemaTts 3amaun Mo MOJEKyJIIpHON T€HETHKE — 10
peaymkanuu JIHK, OunocuuTe3y Oenka. Pemate 3amaum mo oOmied u
MOJIEKYJISPHOW TCHETHKE.

CocCTaBIsATh POOCIOBHBIE, HCIIONIB3YS CTAHJAPTHRIE 0003HAYCHUSI.
Baagers: HaBrikamu paGoThl ¢ MEUKpOcKomoM. HaBeikamMu 0TOOpaskeHHSI
U3y4aeMbIX OOBEKTOB HAa pPHCYHKaxX. HaBblkamMu aHaim3a 3JIEKTPOHHO-
rpamMm. llogxomamu K pemieHHIO TeHeTHUYecKHX 3anad. CTaHmapTHBIMU
0003HAYECHUSIMU JIJIS1 COCTABIICHUS POJIOCIIOBHBIX.

4. OBIIAA TPYJOEMKOCTD JUCHUIIJIMHBI
4.1. O0beM DTUCHHUILIHHBI B 3a4eTHBIX eqnHunax (scero) —4 3ET.
4.2. O0beM THCHUILIHHBI 0 BUAaM y4eOHOH padoThl (B yacax):

Bunx yuebnoi paboThl

KonnyectBo yacoB (popma oOyueHus - ouHas)

B 1.4. mo cemectpam

Bcero no miany 1

KonrtakTHas padota 00y-
YAIOMIMXCs C MPEeToiaBare-

64 64
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MHuUHHCTEPCTBO HAYKHU U BBICIIEr0 00pa3oBaHUs
OI'BOY BO «YnpaHOBCKUI TOCYIapCTBEHHBIH YHHBEPCUTET)

dopma

®-Paboyas nporpaMmma 1o JUCHUIUIMHE

JIEM

AyIUTOPHBIE 3aHATHUS:

Jlexuuu (B T.4. [pIT)*

16

16

IIpakTueckue U cemuHap-
CKHE 3aHATHS
(B T.u. [pID)*

HE TIPEyCMOTPEHBI

HE MPETyCMOTPEHBI

JlaboparopHbie pabOTHI
(J1abopaTOpHBIA MPaKTH-

48 48
KyM) (B T.4. [pIT)*
CamocrosTenbHas paboTta 44 44
Texymuit KOHTPOJIB (KOJIH- VY cTHBINM Oonpoc, TECTUPOBAHUE YcTHBIN onpoc, TECTUPO-
YECTBO U BUJ: KOHTPOJIb- BaHUE

Has paboTa, KOJUIOKBUYM,
pedepar)

Kypcosast pabota

HE IIPEyCMOTpEHA

HE IIPEyCMOTpEHA

Bubl mpoMeKyTOUHOTO Dx3ameH (36) Dx3ameH (36)
KOHTPOJIS (9K3aMeH, 3a4eT)
Bcero wacos no aucuur- 144 144

JIMHEC

B cnyuae meobxooumocmu  ucnonib308aHusi 6  y4eOHOM — npoyecce  UACMUY-
HO/UCKIIOUUMENbHO OUCMAHYUOHHBIX 00PA308aMENbHBIX MEXHOL02UU 6 mabauye yepe3 cieul
yKaszvieaemcs Koaudecmeo uacos pabomul [1IIC ¢ oOyuarowumucs 0ns npoeedenus 3aHAmull
8 OUCAHYUOHHOM (hopmame ¢ NPUMEHEHUEM INEKMPOHHO20 0OVUeHUs.

*yacwl [Ipll no oucyunaune ykazvigaromes 6 coomsemcmesuu ¢ Y11, 6 ciyyae, ecau ouc-
YUNTUHOU NPEOYCMOMPEHO BbINOJHEHUE OMOETLHBIX JIEMEHMO8 pabom, C8A3AHHbIX ¢ 0)Y0)-
wetl npogheccUOHATbHOU 0esIMeNbHOCMbIO 00VYAIOUUXCAL.

Bun yae6HO# paboThI

KonnuecTBo vacoB (hopma oOydeHus - 3a09Has)

Bcero no miany

B 1.4. o cemectpam

1
KonTtaktHas pabora 00y- 12 12
YaloIMXCs ¢ MpernoaaBare-
JEM
AyIUTOPHBIE 3aHATHUS:
Jlexuun 6 6

[IpakTHueckue u ceMuHap-
CKHCEC 3aHATUA

HE MPEIyCMOTPEHBI

HE MPEIyCMOTPEHBI

JlaboparopHbie pabOTHI

(JtabopaTOpHBIA MPaKTH- 6 6

KyM)

CamocrosiTenpHas padbora 123 123

Texymmii KOHTPOIb (KOJIH- Y CTHBIN OIIPOC, TECTUPOBAHUE VY CTHBII OIIPOC, TECTUPO-
YECTBO U BUJ: KOHTPOJIb- BaHHE

Hasi paboTa, KOJUIOKBUYM,
pedepar)

Kypcosast pabota

HE IIPEyCMOTpEHA

HE IIPEyCMOTpEHA

Dopma A
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MPIHI/ICTCPCTBO HAaYKH U BBICIICTO 06pa30BaHI/I${

OI'BOY BO «YnpaHOBCKUI TOCYIapCTBEHHBIH YHHBEPCUTET) Popwma

®-Paboyas nporpaMmma 1o JUCHUIUIMHE

Bunbr mpoMexyTo4HOTO Dk3ameH (9) Dk3ameH (9)

KOHTpPOJIA (PK3aMeH, 3a4eT)

Bcero gacoB o aucuumn- 144 144

JIUMHC

*B  cmydae HEOOXOIMMOCTHM WCIIONB30BaHUS B  y4eOHOM TpoIecce YacTH4-
HO/I/ICKJIIO‘II/ITGJIBHO JUCTAHIITMOHHBIX OGp&SOB&TGHBHBIX TEXHOJIOTHUH B TaG.HI/II_IG ucpes3 CJICHI
yKa3biBaeTcsi KonudecTBo yacoB pabotsl IIIC ¢ oOyuarommmucs ajis MpOBEACHUS 3aHITHA B

JTUCTaHIIMOHHOM (popMaTte ¢ MPUMEHEHUEM JIEKTPOHHOTO 00yUSHHS

4.3. Copep:xanue TUCUMILIMHBI (MoayJs.) Pacnipenesienue yacoB o reMaM U BUAaM y4eo-

HOW padoThI:

®dopma 00yueHus OuHas
Bupl yaeOHBIX 3aHATHN dopma
AyIUTOpPHBIE 3aHATHUS TCKYLLCTO
BaHsITUL KOHTPOJIA
HasBanue paznenos u Beero JaGopa- B 3HAHUN
TeM Jlexuun UHTE- CpPC
TOpHBIE
paKTHUB-
3aHSATAS |
hopme
Paznen 1. KneTouHslil 1 MOJIEKYJISIPHO-T€HETUYECKUH YPOBHU OPTraHU3aIMM )KU3HU
Tema 1. 5} 1 2 2 TECTHPO-
CpoiicTBa M ypOoBHH Opra- BaHUE, CO-
HU3aIM1 )KUBOTO OecenoBa-
HHE
Tema 2. Kietka — cTpyk- 5 1 2 2 TECTHPO-
Typ-Hasi U (PyHKIIMOHAIb- BaHUE, CO-
Hasl eI-HUIIa KUBOTO. OecenoBa-
HUE, AHar-
HOCTHKA
MUKpO-
npernapa-
TOB
Tema 3. Ilnasmatuueckne 7 1 4 2 TECTUPO-
MeMOpaHsI. Sapo. BaHUE, CO-
OecenoBa-
HUE, AHar-
HOCTHKA
MUKpO-
npernapa-
TOB
Tema 4. Opra"ouasl u 7 1 4 2 TECTUPO-
BKJTIO-UEHHSI KIICTKH. BaHHeE, CO-
OecemoBa-
HUE, AHar-
HOCTHKA
MUKPO-
Dopma A Crpanuna Sus 22




MHuUHHCTEPCTBO HAYKHU U BBICIIEr0 00pa3oBaHUs
OI'BOY BO «YnpaHOBCKUI TOCYIapCTBEHHBIH YHHBEPCUTET)

dopma

®-Paboyas nporpaMmma 1o JUCHUIUIMHE

npemnapa-
TOB
Tema 5. )Ku3HEeHHBIN UK 6 1 2 3 TECTHPO-
KJICTKH. BaHHE, CO-
OecenoBa-
HHE, JHar-
HOCTHKA
MUKpO-
npenapa-
TOB
Tema 6. OOMeH BelIecTB 6 1 2 3 TECTUPO-
U WCIIONB30BaHUE DHEP- BaHHE, CO-
THUM B KJIETKE. OecemoBa-
HHE
Pa3znen 2. Opranu3MeHHbIN (OHTOT€HETUYECKH) yPOBEHb OPTaHU3AIMHA OMOJIOTH-
YECKUX CUCTEM
Tema 7. CoBpemeHHBIC 6 1 2 3 TECTHPO-
MPEJICTABICHUS O TeHaX. BaHUE, CO-
OecenoBa-
HIEe
Tema 8. Hacnemosanue 8 1 4 3 TECTUPO-
MPU3HAKOB. BaHUE, CO-
OecenoBa-
HIEe
Tema 9. BzammopeiicTBue 8 1 4 3 TECTHPO-
re-HOB. BaHUE, CO-
OecenoBa-
HIEe
Tema 10. U3MeHYMBOCTD 8 1 4 3 TECTUPO-
BaHUE, CO-
OecenoBa-
HIEe
Tema 11. WuauBumyanb- 8 1 4 3 TECTHPO-
HOE pa3BUTHE OPTaHU3MOB. BaHUE, CO-
OecenoBa-
HIEe
Tema 12. 3akOHOMEpPHOCTH 6 1 2 3 TECTHPO-
U MEXaHH3MbI OHTOT€HE3a BaHUE, CO-
OecenoBa-
HIEe

Paznen 3. [lonmynssuOHHO-BUOBOM YPOBEHb OpPraHU3AIMU KUBBIX CUCTEM. bruoreo-
[IEHOTHYECKUI 1 OMocepHbId YPOBHU OpraHU3aIi OMOJIOTUYECKUX CHCTEM.

Dopma A

Crpanuna 6u3 22




MHuUHHCTEPCTBO HAYKHU U BBICIIEr0 00pa3oBaHUs
OI'BOY BO «YnpaHOBCKUI TOCYIapCTBEHHBIH YHHBEPCUTET)

dopma

®-Paboyas nporpaMmma 1o JUCHUIUIMHE

Tema 13. CoBpemeHHOE 5} 1 2 2 TECTHPO-
COCTOSTHUE  DBOJIIOLMOH- BaHHE, CO-
HOT'O YYCHUS. OecenoBa-
HHE
Tema 14. Mukpo- U Max- 5 1 2 2 TECTHPO-
PO-3BOITIOIIHSI. BaHHE, CO-
OecenoBa-
HHE
Tema 15. AuTpororeHe3 5 1 2 2 TECTHPO-
BaHHE, CO-
OecenoBa-
HHE
Tema 16. DBomtonus U OH- 5 1 2 2 TECTUPO-
TO-TEHE3. BaHHE, CO-
OecenoBa-
HHE
Tema 17. Opraausm u 4 2 2 TECTHPO-
cpena. BaHHE, CO-
OecenoBa-
HHE
Tema 18. UenoBek u Guo- 4 2 2 TECTHPO-
cde-pa. BaHUE, CO-
OecenoBa-
HHE
KonTponb 36
Uroro 144 16 48 44
®opma o0yueHHs 3a0uHas
Bupl yueOHBIX 3aHATHI ®opma
AyIUTOpPHBIE 3aHATHUS TCKYLLCTO
3auHsTus KOHTpOIL
HasBanue paznenos u Beero JaBopa- B 3HAHUH
TEM Jlexun WHTE- CPC
TOpHBIE
paKTHUB-
BAHATHS | o
hopme
Pasznen 1. KineTouHslil 1 MOJIEKYISIPHO-T€HETUYECKUI YPOBHU OpraHU3alluM JKU3HU
Tema 1. Kietka — cTpyk- 22 1 2 20 TECTHPO-
Typ-Hasi U (PyHKIIMOHAIb- BaHUE, CO-
Hasl eI-HUIIa KUBOTO. Oecenona-
HUE, AHar-
HOCTHKA
Dopma A Crpanuna 7u3 22




MPIHI/ICTCPCTBO Haylsn 1 BBICHICTO Oﬁpa?OBaHI/IS( <I>opMa
OI'BOY BO «YnpaHOBCKUI TOCYIapCTBEHHBIH YHHBEPCUTET)
®-Paboyas nporpaMmma 1o JUCHUIUIMHE
MHKPO-
npemnapa-
TOB
Tema 2. OOMeH BeliecTB 22 1 2 20 TECTUPO-
U HCIOJb30BaHUE DHEp- BaHUE, CO-
TUHU B KJIETKE OecenoBa-
HUE, AHar-
HOCTHKA
MUKPO-
npernapa-
TOB
Tema 3. CoBpemeHHBIE 23 1 1 21 TECTHPO-
MIPEICTABIICHUS O FE€HaX. BaHHeE, CO-
OecemoBa-
HHE
Tema 4. Hacnenosanue 23 1 1 21 TECTHPO-
MIPU3HAKOB. BaHHeE, CO-
OecemoBa-
HHE
Paznen 3. IlonynannoHHO-BUI0BON YPOBEHb OPraHU3alMU KUBBIX cUCTEM. bruoreo-
[IEHOTUYECKUN 1 OMOC(EPHBIN YPOBHU OpraHU3aIiu OMOJIOTUUECKIX CHCTEM.
Tema 5. CoBpemeHHOE 22 1 2 20 TECTHPO-
COCTOSIHUE  HBOJIIOIL[MOH- BaHUE, CO-
HOTO yYEHHSL. Oecemnosa-
HHE
Tema 6. Opranusm u 23 1 1 21 TECTHPO-
cpena. BaHUE, CO-
OecenoBa-
HHE
KonTponb 9
Uroro 144 6 6 123

5. COJEPXKXAHUE KYPCA

Pasznea 1. KiieTouHbIH M MOJIEKYJISIPHO-TEHETUYECKUI YPOBHU OPraHU3AIUM KU3ZHHU

Buosnorus kak Hayka o )KHBOW MPHUPOJE TUIAHETHI, 00 OOIIMX 3aKOHOMEPHOCTSX KU3HEH-
HBIX SIBJICHHM, MEXaHU3MaX >KU3HEIEATEIbHOCTH U Pa3BUTHS >KUBBIX OpraHu3MoB. Mcropus u
COBPEMEHHBII 3Tam pa3BuUTHs OMosoruu. buomornveckrue HayKu, UX IETH U 3aa4d, OOBEKTHI U
ypoBHU n03HaHUs. CBS3b OMOJIOTUU C IPYTUMH €CTECTBEHHBIMU HayKaMHU.

Pa3BuTtHe npencraBieHU O CYIMIHOCTH XU3HU. OIpeneiacHus] NOHIATUS «OKU3Hb». DyH-
JTaMEHTaJIbHbIE CBOMCTBA JKUBBIX CHCTEM (CaMOOOHOBIJIEHUE, CAMOPETYJISALUS, CAMOBOCIIPOU3BE-
JIeHUEe) U aTpUOyTHI )KU3HH: SHTPOIHUS, IIETOCTHOCTh U JUCKPETHOCTh, OOMEH BEIECTB U DHEP-
TUH, Pa3IpaXUMOCTh U JIBH)KEHHME, TOMEOCTa3, Pa3MHOKEHHUE, POCT U Pa3BUTHE, HACJIEICTBEH-
HOCTh ¥ U3MEHUUBOCTS. [IposiBeHne GpyH1aMeHTaIbHBIX CBOMCTB KUBOTO HA OCHOBHBIX 3BOJIIO-
IIUOHHO OOYCJIOBJIEHHBIX YPOBHSX OpraHU3aluu (MOJIEKYISPHO-T€HETUYECKUH, KIIETOUHBIH, OH-
TOTEHETUYECKH, MOMYIISIITIOHHO-BHI0OBOM, OMOT€OIIEHOTUYECKHH, OnochepHBbIit).
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3akoH (HU3UKO-XMMHYECKOTO €IMHCTBA *)UBOTO BemectBa B.M. Bepnaackoro. Poib xu-
MHUYECKHX JJIEMEHTOB B KJIETKEe. Bo/la Kak KOMIIOHEHT KJIETKH; €€ (PHU3UKO-XUMUIECKIE CBOKWCTBA
u ¢yHKIuu. MosekynspHas opraHu3alisi OpraHMYecKuxX BellecTB (OENKH, JKUPBI, YIIEBOJBI,
HYKJICMHOBBIE KUCJIOThI, HYKJIEOTUIbI) U UX POJIb.

Krnerka — cTpykTypHO-(pyHKIIMOHANIbHAS €IMHUIIA MHOTOKJIETOYHOro opraHusma. Kie-
TOYHAsI TEOPHUsl; MOJOKEHUS U OCHOBHBIE ATanbl pa3BUTUsl. COBPEMEHHOE COCTOSIHUE KJIETOYHOM
TEOpUH, ee 3HaUYeHHUE JJIs1 0OOCHOBAHUS €IMHCTBA OpraHuyeckoro mupa. CTpyKkTypHas OpraHu-
3a1usl MPOKAPUOTUUECKOW U FYKAPUOTHUECKOU KJIETOK. Teopusi MPOUCXOXKACHHS dyKapuOTHUYe-
ckol kieTku. CTpyKTypHBIE OCOOEHHOCTH KJIETOK PAaCTEHUM, )KHBOTHBIX M IprO0oB. CTpoeHHE U
(GyHKLIMU 37eMEHTapHON OMOIIOTHYecKoil MeMOpaHbl U IIa3MoJIeMMbI. TpaHCIIOPT BEIIECTB de-
pe3 memOpany. L{uromnasma - BHYTpeHHSS cpeia KJIETKHU: THalioria3Ma, OpraHesuibl, BKIIIOYe-
Hus. Knaccudukamuss opraHOMIOB: OpPTaHOWABI OOIIEr0 M CIENHUAIbHOTO HA3HAYEHUS, MEM-
OpaHHble 1 HE MeMOpaHHble opraHouabl. CTpoeHue, QyHKIMU U JIOKaIU3alus B KJIETKE opra-
HOMJIOB 001ero HazHaueHus: MuUToxoHapuu, DIIC, kommeke ['onbIKH, TU30COMBI, TEPOKCH-
COMBI, TUTaCTUBI, PUOOCOMBI, KIETOUHBIN LEHTp, HuTocKeneT. CtpoeHue, QyHKIUU U JTOKaIU3a-
1M B KJIETKE OPraHOMJIOB CIEIUAIBLHOTO HAa3HAYEHUS: JKTYTUKH, PECHUYKH, MUKPOBOPCHUHKH,
MuouOpwLIEL. SInepHblii anmapart; ero crpoerue u ¢GyHknun. YpoBHu ynakoBku JITHK B xpo-
MOCOMaX.

Bpemennas opranuzaums kiaetku. Kietounblid nukia. Mutotnueckuid nuki. JmHaMmuka
CTpOoeHHsSI XpoMocoM B muToTHUeckoM Iukie. Permnmukanus JIHK. CriocoObl feneHus KIETKU:
MUTO3, aMHUTO3, MEH03 U UX OHoJIornyecKoe 3HaueHue. Perymsamnus KJeToyHOro IUKJIa U MUTOTH-
YECKOU aKTUBHOCTH.

Opranu3zanys MoToKOB MH(OpMAaIIMK, SHEPTUHU U BEIIeCcTBa B KieTke. buocunres 6enka u
€ro perynsnus. DHepreTuueckuii ooMeH. DOTOCHHTE3 U XEMOCHHTE3.

Pa3znen 2. Opranu3MeHHbIH (OHTOreHeTHYEeCKHH) YPOBEHb OPraHM3alUM OMOJIOTHYeCKHX
cucTeM

[Ipeamer, 3a1aun 1 METOJBI TEHETUKHU. DTAalbl pa3BUTUS reHEeTUKH. HaciecTBeHHOCTh 1
W3MEHYHMBOCTh - (DyHIaMEHTaJIbHbIC YHHBEPCAIbHBIC CBOWCTBA YKMBOTO. THIBI HACIIeTOBAHUS
MPU3HAKOB. 3aKOHOMEPHOCTHU HacieAoBaHMs, OTKpbIThie [.Mennenem. Tunsl B3aumoaencTBus
aJlJebHBIX TeHOB. [loHATHE 0 B3aMMOJICHCTBUY HealulenbHBIX reHoB. HacnegoBanue noma. I'e-
HeTHKa 1osna. MHoKeCTBeHHbIM amenu3Mm. [loHsTue o mueloTponuu, NEHETPAHTHOCTH, JKC-
npeccuBHOCTU. DEHOTHUIT KaK pe3yJIbTaT peajnu3alii T€HOTUIIA B ONPEICICHHBIX YCIOBUSIX Cpe-
11, POITb cpelibl ¥ TEHOTHUIIA B PA3BUTHH U O0YUYEHUHU YETIOBEKA.

CTpyKTypHO-(DYHKIIMOHAJILHBIE YPOBHHM OpPraHM3aIliy T€HETHYECKOTO MaTepualia: TeH-
HBII, XpOMOCOMHBIN, TeHOMHBIN. Kiaccudukanus, cBOHCTBa U JIOKanu3aius reHoB. [ enernye-
ckuit ko. CBolicTBa reHeTndeckoro kona. Jlokazarenscta ponu JJHK kak HocuTens HacneacT-
BEeHHON WH(popManuu. B3zaumMocBsa3p Mexay TreHoM u npusHakoM. ['mmoreza bumma-Taryma
«OnvH reH — oauH (pepMeHT». DKCIpeccus TeHOB B Mpolecce OMOCHHTe3a 0eKa y MPOKapHoT.
l'unote3a omepona JKakob6a nu Mono. XpomocoMHasi Teopusi HaciencTBeHHocTH T. Moprana.
buonornyeckas pojib XpoMOCOM.

®opMbl U3MEHYUBOCTH, UX OHTO- M (UIOTCHETHYECKOE 3HaueHue. MoaudukainoHHas
W3MEHUYMUBOCTh, €€ aJalTUBHBIA XapaKTep, 3HAUYEHHWE B OHTOreHe3e W 3BoJionuu. Ilonarue o
HOpME peaknuu. MexaHU3Mbl KOMOMHATHBHOW M3MEHYMBOCTU. 3HAYCHHE KOMOWHATHUBHOUN W3-
MEHYUBOCTH B OOCCIICYCHUH TEHOTHIUYECKOTO pa3zHOOoOpa3us. MyTrallMoHHass W3MEHYHUBOCTD.
Knaccudpukanuss myramnmii. XapakTepUCTUKAa TCHHBIX, XPOMOCOMHBIX M T€HOMHBIX MYTAIIHiA.
CrnoHTaHHBIC ¥ MHIYIIUPOBAHHBIC MyTalluk. MyTareHsl: puzndeckune, XUMHUIECKHE, ONOIOTHYe-
ckue. Penmapanusi reHetnueckoro martepuaina. 3akoH romosiornyeckux psgos H.M. Basuiosa;
ero (hyHIaMeHTaIbHOE U MPUKIIAIHOE 3HAYCHHE.

leneruka venoBeka. YenoBek Kak CHelU(PUUESCKHA OOBEKT T€HETUYECKUX HCCIEI0Ba-
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Huii. OCHOBHBIE METOJBI TCHETHUKHU YEJIOBEKA: T€HEaJIOTNUECKH, OJIM3HENOBEIN, IIUTOT€HETHYE-
CKUHM, OMOXMMUYECKHH, MONMYISIIMOHHO-CTATUCTUYECKUNA, KYJIbTHBHPOBAHNWE M THOPHUIU3AIM
coMaTthueckux kietok, uccieaoBanue JJHK ¢ momombio «30HA0B». HOMEHKIaTypa XpomMocoMm
yenoBeka. [loHsTHe 0 HacieAcTBEHHBIX Oone3HsX. Ponb cpensl B X mposiBieHUH. ['eHHBbIC U
XPOMOCOMHBIE 00JIe3HHU, X YacToTa. [IpuunHbI reHHBIX Oose3Hell Ha OMOXMMHYECKOM YPOBHE.
[IpodunakTuka HaciaeACTBEHHBIX 3a0oneBaHuid. [IpeHaTanmpHas (OpoJOBas) OUArHOCTHKA, €€
METOJIbl U BO3MOXKHOCTH. MeMKO-TeHETHUECKOe KOHCYIbTUPOBaHHE KaK OCHOBA PO UIaKTUKU
HaCJIE/ICTBEHHBIX 3a00JIeBaHU.

Ilepuoauzanus oHTOreHe3a. BugonsmeHnenus nepuoaoB oHToreHesa. CTpoeHHne MOJIOBBIX
KJIETOK MJIEKOIIMTAIOUINX XUBOTHBIX U yenoBeka. I'amerorenes. Omnonorsopenue. Ilaprenore-
He3. buonmormueckue acmekThl moJioBOro aumopdusma. OOmias XapaKTepuUCTUKA CTaJaHA dM-
OpuoHanbHOTO pa3BuTHA. [pobieHue 3urotsl U oOpasoBanue o6mactynsl. Tumsl apobnenus. Tu-
nbl Omactyn. Mmmumanramus. [actpymsmus. OmOpuorene3 poid, aMmpubuii, penTuiui, NTUIl U
miekonuTaonmx. [lepBUUHBIE M OKOHYATENbHBIM opraHoreHe3. OOpa3oBaHHE, CTPOCHHE H
(GyHKIIMN BHE3apObIIIEBBIX OpraHoB. OCHOBHBIE 3Talbl MOCTAIMOPHOHAIBHOTO NIEPUOAA Pa3BU-
TUSI MJIIEKOTTUTAOIIUX.

Perynsaumst smOpuorenesa. [Ipomudepanus n muddepeHnnpoBka KIETOK, aKTUBALUS U
muddepeHIaIbHoe BKIIOYEHHE TeHOB, AMOpHOHANbHAS WHAYKIUS, MEXKKJIETOYHBIC B3aHMO-
neiicTBus, U30upaTelibHas MUTpalus, arperanus, aare3us u rudenb KIEeTOK, pocT, MophoreHes.

Kputnueckue nepuonsl pasputus. TepaTtoreHHble ¢akTopsl cpenbl. IloHsTHe o romeo-
ctaze. buomornyeckue acmekThl W MeXaHM3Mbl cTapeHus. KinumnHudeckas u Ouosiormueckas
CMEPTb.

Pasznea 3. [lonyISs{MOHHO-BUI0BOI YPOBeHb OPraHU3ALNH KUBbIX cucTeM. buoreo-
LHeHOTH4YeCKNii  OuocdepHbIii yPOBHH OPraHNu3anuu OMOJT0THYECKHX CHCTEM.

[Tonsitie o OWoOMOTHYECKOW 3BOJIONMHU. J[oKa3aTenbCcTBa HBONIONNU SKHUBOW MPUPOIBIL.
CraHOBIIEeHHE BOJIIOIMOHHBIX M1 B JOAAPBUHOBCKUN NepuoJl (KpealmoHu3M, TPaHC(POPMHU3M,
ABOTIONMOHU3M). DBosormonHas kouuenmus JK.b. Jlamapka. Bxmag Y. JlapBuHa B pa3ButHe
HBOJIIOIMOHHOTO ydeHus1. CHHTeTHYecKass Teopus 3BoIIONHU. [loHsATHE 0 (haKTOpax IBOIIOIUH.
Oco0eHHOCTH IEUCTBHS €CTECTBEHHOTO 0TOOpA KaK HaIpasiIstoliero ¢pakropa 3Boronuu. ['ene-
TUYECKUN oIMMopdu3M, ero kiaccuduranus. AnanTUBHBIN nonuMopdusM. banancupoBaHHBIH
noJuMOp(U3M U alanTUBHBIM MOTEHIMA NOMYISIUY. [ 'eHeTH4ecKuii rpy3, ero Onosornyeckas
CyHmHOCTb. [IOHSATHE O MyTSAX M HANPABICHUSAX HBOJIONUH. VMICKycCTBEHHBIH 0TOOp. Makpo- u
MUKPOIBOJIIOLUA; XapaKTEPUCTUKA UX pe3yabTaroB. [lonmymanus - anemeHTapHas €AuHULIA 3BO-
mroru. buonornyeckuii BUj - KaueCTBEHHBIN 3Tan sBomonuu. Kpurepun Buga. Bunoobpazosa-
Hue. [lonsarue o0 mamoamanTamusx u apomopdoze. x oTnmuns u B3auMOCBs3b. KirroueBbie
apoMopdo3bl opraHndeckoro mupa. Bo3HukHoBeHHe ku3HH Ha 3emie. COBpeMEHHbIE TEOpUU
MIPOUCXOKICHHS JKU3HU. DTanbl BOZHUKHOBEHUS >KMU3HU Ha 3€MJI€ B COOTBETCTBHM C TEOpUEH
XUMHUYECKOH M Oumonormueckoil somonuu Omnapuna-XonneiiHa. OuioreHeTHYECKUe CBSI3U B
YKUBOM MPUPOJE U E€CTECTBEHHAs KilaccuuKkauus KuBbIX GpopM. CoBpeMeHHasi cucTeMa >KMBOU
npupoabl. IHIMBHUyaabHOE U HUCTOPUYECKOE pa3BUTHE. buoreHeTnyeckuil 3aKoH. 3aKOH 3apo-
neimeBoro cxoncrsa K.M. bapa. Teopust pumamobpuorenesa A.H. CeeprioBa. Moycsl n3MeHe-
HUSl OHTOT€HE3a.

[Tomoxenune Buga Homo sapiens B cucteme kuBoTHOTO Mupa. KauecTBeHHOE cBOE€OOpa-
3HMe 4esloBeKa. Jranel aHTponoreHesa. "Tpynosaa" teopust @. DHrenbca U1 COBPEMEHHBIE TUIIO-
T€3bl O MPOUCXOXKJIEeHUU denoBeka. COOTHOIIEHHE OMOJIOTUYECKUX M COLUANbHBIX (aKTOPOB B
CTaHOBJIEHUH uenoBeka. [ToHsTHE O pacax M BHIOBOE €QUHCTBO denoBedecTBa. CoBpeMEHHas
KJIacCU(UKallKs U PaclpoCTpaHeHHE YelloBedecKuX pac. [IporcxoxkieHue U eInHCTBO YeloBe-
yeckux pac. [lonyisimuoHHas CTpyKTypa yenoBeuecTBa. JI0au Kak OOBEKT ACUCTBUS IJIEMEH-
TapHbBIX SBOTIOIMOHHBIX ()aKTOPOB. BiusHIE MyTallMOHHOTO MpoIlecca, MUTPALlUH, U30JISUU Ha
TeHETUYECKYI0 KOHCTHTYHHIO Jroned. [lpelid reHoB u 0coOEHHOCTH TeHO(OHIOB H30JATOB.
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Crneuunduka 1eficTBUS €CTECTBEHHOTO 0TOOpa B UETIOBEUECKUX MOMYIIALUAX.

[Ipenmer, 3amaun ¥ METOBI SKOJIOTUU KakK Hayku. Pa3nensr skonoruu. [Ipodrmemsl co-
BPEMEHHOM 3KOJIOTUU U MYTH UX PEIIeHUsA. AyTIKOJIOTUs — OpraHusM U cpena. Cpeaa Kak ClIox-
HBI KOMILUIEKC aOMOTHYECKHX, OMOTHYECKHUX M aHTPOMOTEHHBIX (HaKTOpPOB. 3aKOHOMEPHOCTH
nercTBusl sKoorndeckux (akropos. [Ipasuno Jlubuxa. [1pasuno lendopnara. Bmusaue Ha op-
raHu3M aOMOTHYECKHX (aKTOPOB (TeMIepaTypa, CBET, BIAXKHOCTb, IIyM, HOHU3UPYIOIIEE H3ITY-
YeHHe, 3JIeKTpOMarHuTHbIe noJs). [Ipucnocobnennst opraHu3MOB K HEOIAroNnpUsTHBIM yCIOBH-
SIM cpefibl. AJanTaluy )KUBBIX OPTaHU3MOB K JACHCTBUIO abHOTHYeCKnX (HakTOpoB cpeapl. Bius-
HUE Ha OpraHu3M OuoTHueckux ¢akTopoB. DopMbl B3aMMOOTHOIIEHUNH MEXIy OpraHU3MaMu:
CHUHOMKMS, KOMMEHCAJIU3M, MYTYaju3M, KOHKYPEHIHUs, HEUTpaau3M, XWUIIHUYECTBO, Mapa3u-
tu3M. [Ipucnocobienust KUBbIX OPraHU3MOB K OOMTAaHUIO B BOJIHOM, HA3€MHO-BO3TyILITHOM, 110Y-
BEHHOU cpemax. Opranms3M Kak cpea oOuTaHUs. AJanTallii K Mapa3suTUIECKOMY 00pa3y Ku3-
HU. buonoruyeckue puTMbl U UX CBA3b C BHEITHUMH (PU3NYECKUMHU PUTMaMHU.

[Tonynsauunonnas sxosorus. [lonarue o nomynsauuu. Bo3pacTHas, moaoBasi, IpOCTPaHCT-
BEHHAs1, 3TOJIOTMYECKasl CTPYKTYPbI MOMYJIALUNN. Perynsius YucieHHoCTH oco0elt Momysauui.

CHHOIKOJIOTHST — COOOIIECTBa )XKUBBIX OPTaHU3MOB. JDKOCHUCTEMA — MPUPOIHBIN WU TPU-
POIHO-aHTPOIIOT€HHBIM KOMIUIEKC JKUBBIX OpraHu3MoB. [luieBsie Lemnu, sKonoruyeckas mnupa-
MUz, MOTOK 3HEpruu. buoreoneHos. AHTPONOLEHO3. DKOJOTUYECKHE CYKLIECCUU KaK IJIaBHbIE
COOBITHSI SBOJIIOIIH SKOCUCTEM.

DKoJIOTHs 4eloBeKa. BHONIOrnueckuii ¥ COLUAILHBIA acIEKThl aJallTalldd 4YeIoBeKa U
HaCeJIeHUsl K YCIIOBUSIM KHU3HeAesaTeNbHOCTH. OnocpeoBaHHbIM XapakTep aJanTaluu JIIOACH.
AHTponoreHssle cucteMbl. OCHOBHBIE HAIIPABIEHUS U PE3YyJIbTaThl aHTPOIIOTEHHBIX U3MEHEHUI
B OKpyKarouen cpeae. OxpaHa mpUpOJibl U pallMOHATIBLHOE MPUPOJONOJIb30BaHuE. bruonornye-
CKasi U3MEHUYMBOCTD JIO/Iel M Ouoreorpaduueckas xapakrepuctuka. [lonsarue o6 skojoruye-
CKUX TUIIaX JIOJCH.

buocdepa xak rmobanpHas skocuctema 3emin. B.M.BepHanckuii — OCHOBOIIOJOXHHUK
yaenus o onocdepe. Opranuzarust 6uochepsl. ['paruisr 6unocheprr. CoctaB Guochepsi: KUBOE,
KOCHOE, OuoreHHoe, OMOKOCHOE BeliecTBa. JKMBOe BELIECTBO: KOJIMUYECTBEHHAS U KaueCTBEHHAs
xapaktepucTuka. OYyHKIUU KUBOTO BellecTBa Ouocdepbl (OKUCIUTEIbHO-BOCTAHOBUTEIbHAS,
ra3o00MeHHast, KOHIICHTPUPOBAaHUE PAcCESHHBIX B reocdepe 3JIEeMEHTOB, CHHTE3 U Pa3JIOKEHHE
OpTraHWYECKHUX BEIIECTB). DBoJtonus Onocdepnl. Yenoek u 6mocdepa. XapakTepucTuka MpH-
POIHBIX pecypcoB. UenoBedecTBO KaK aKTUBHBIN 3JIeMEHT Onocdepsl U caMOCTOsITeIbHAsI Te0I0-
rudeckas cwia. Hoocdhepa — Beiciuii 3tam 3Bostonuu 0nocdepbl. MexayHapoaHbIe W HaIHO-
HaJIbHBIE TIPOrPaMMBI 10 U3yueHHI0 6uocdepsl. [IpobieMbl 0XpaHbl OKPYKaIOLIe Cpebl U BbI-
YKUBAHUS 4EJIOBEUECTBA.

6. TEMBbI IPAKTUUYECKHNX U CEMUHAPCKHNX 3AHATUM
He npenycmotrpenst YII.

7. JABOPATOPHBIE PABOTbI, IPAKTUKYMBbI

Tema 1. CBolicTBa H YPOBHH OPraHU3aIMH KM BOTO.
Bonpocwi k meme.

1. Pa3BuTHE NpencTaBiIeHUI O CYyIIHOCTH KU3HU. OIpeneeHus] IOHATUS «KU3HDBY.

2. OyHIaMEHTAJIbHBIC CBOMCTBA JKUBBIX CHCTEM (CaMOOOHOBJIEHWE, CAMOPETYJISIINS, CaMo-
BOCIIPOM3BECHUE) M aTpUOYyThl KU3HU: SHTPOMHS, LEIOCTHOCTh U JUCKPETHOCTb, OOMEH Be-
IIECTB U SHEPrUH, Pa3apaKuMOCTh M JBUKEHHE, TOMEOCTa3, pa3MHOXKEHHE, POCT U Pa3BUTHE,
HACJIEICTBEHHOCTh U U3MEHYHMBOCTb.

3. [lposiBnenne QpyHIaMEHTAIBHBIX CBOMCTB )KUBOTO Ha OCHOBHBIX 3BOJIIOIIMOHHO O0YCIIOB-
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JICHHBIX YPOBHSX OpTaHU3aIiu (MOJICKYJISPHO-TEHETUYECKUN, KICTOYHBIH, OHTOTCHETHYECKHUH,
MOMYJISIIIHOHHO-BHUIOBOM, OMOTEOIICHOTHIECKHH, OrochepHBIi).

4. MoekyisipHasi OpraHH3aIys OPraHUIECKUX BEIIeCTB (OCIKHU, KUPBI, YIIIEBOMBI, HYKIICH-
HOBBIC KUCJIOTHI, HYKJICOTHIbI) H UX POJIb.

Tema 2. KiteTka — cTpyKkTYypHas 1 pyHKIIMOHAJIbHAS €IMHULIA )KUBOTO.
@opma nposedenus — 3ansamue «Konghepenyusy.
Bonpocul onsa 0bcyscoenus:
1. OcHOBHBIE 3TaIlbl PA3BUTHSI 1 COBPEMEHHOE COCTOSIHUE KJIIETOUYHON TEOPHH.
2. OCOOEHHOCTH OpTaHU3aIMH TPOKAPHOTHUECKON KIIETKH.
3. O0muii TUTaH CTPOCHUS DYKAPHUOTUYECKON KIICTKH.
4. Knaccu¢ukanus opraHouoB.
5. CTpyKTypHBIE OCOOCHHOCTH KJIETOK PACTECHUH, )KUBOTHBIX ¥ TPHOOB.

Tema 3. Opranouabl KJIeTKH.
Bonpocwi k meme.

1. Ctpoenue u QyHKIIMH dJIEMEHTAPHON OMOJIOTHYECKON MEMOPAHBI U TIJIa3MOJIEMMBI.

2. Ctpoenue, GYHKIIMU U JIOKATH3AIUS B KJIETKE OPraHOUIOB OOIIEr0 HAa3HAUCHUS: MHTO-
xouapuu, DIIC, kommekce ['oybIKH, TU30COMBI, IEPOKCHUCOMBI, TIJIACTHIBI, pPUOOCOMBI, KJIETOY-
HBII LIEHTP, IUTOCKEIET.

3. Ctpoenue, GyHKIUU U JOKAIU3alKsA B KJIETKE OPraHOUIOB CIEHUATbHOIO Ha3HAUYEHUS:
KTYTUKH, PECHUYKH, MUKPOBOPCUHKH, MUO(DUOPUILIIBL.

Tema 4. S1Apo U BK/IIOYEHUS KJIETKH.
Bonpocwi k meme.
1. MuKpOoCKONMYECKOE U YIbTPAMUKPOCKOIIMYECKOE CTPOCHHE sAipa KieTku. DyHKIUM spa
B KJIETKE.
2. Opranu3zanus KapuoJeMMBl.
. Tunel XxpomMaTHHa U UX POJIb.
. Crpoenue naTep(Pa3HBIX XPOMOCOM.
. Ctpoenue u (GyHKIIMOHATILHOE 3HAYEHUE SIIPBIIIKA.
. BHyTpuKIleTOUHBIE BKJIFOUCHUS: KIACCU(PUKANUS U 3HAYCHHUE B )KU3HEACSITEILHOCTH KIle-

AN L kAW

TOK.

Tema 5. /Ku3HeHHBbIH HUKJI KIETKH.

Bonpocwi k meme.

Bpemennas opranuzanust KJI€TKH. XapakTepucTuka HHTepdassl.

Permukanusa JIHK.

buonornueckoe 3Hau€eHHE MUTOTUYECKOTO JEIEHUS KIeTOK. Da3bl MUTO3a.

CtpoeHre MUTOTUYECKUX XPOMOCOM.

Oupomuto3. Amutos. [lonunnonaus: 61oa0rnueckoe 3Ha4eHue, BUbI MOJIUTIIONIUH.
[uronoruyeckas xapakTepuCTUKA MEW03a U €r0 3HaYCHUE.

Peakuus kierok Ha noBpexaeHue. [ nbenb KIeToK: HeKpo3 U aromnTo3.

NoogkrwhE

Tema 6. O0MeH BelecTB M UCIOJb30BAHUE YJHEPIUM B KJIETKe.
Dopma npogedenus — 3ansamue «Kpyeavlid CIMoay.
Bonpocwt ons obcyscoenus:
1. Opranuzanus MOTOKOB HH(OPMALIUU, YHEPTHH U BEIIECTBA B KIIETKE.
B3anMOCBsI3b MIIaCTHYECKOTO ¥ SHEPTETHYECKOTO OOMEHOB.
3. buocunTes 6enka u ero peryisuus.

o
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4. DTambl SHEPTETHYECKOr0 OOMEHa.

Tema 7. CoBpeMeHHbI€e MPeACTABJEHHUS O FeHaX.
Dopma npoeedenusi — 3ansamue «OUCHYMy».
Bonpocwt ons obcyscoenus:
1.Pons JIHK B mepemaue HacnenctBeHHOM uHGpopmauuu (onsitel ['puddura, Xepmu u
Yeii3).
2.Knaccudukanus, CBOWCTBA U JIOKAINA3ALIUs TEHOB.
3.I'eHeTHUYeCKHNI KO U €T0 CBOMCTBA.
4.T'unote3a bunna-Taryma «OauH red — oauH GEepMEHT».
5.Dkcmpeccus TEHOB B mporiecce OmocuHTe3a Oenka. ['mmoresa JXKakob6a-MoHo o perysns-
IIUM aKTUBHOCTHU I'€HOB (TUIIOTE3a OIIEPOHA).

Tema 8. HacseqoBanue npu3HaKoB.
Bonpocwi k meme.
1. Tumnbl HaceI0BaHUS PU3HAKOB.
2. 3aKOHOMEPHOCTH HAacCJIeI0BaHus, OTKpbIThIE [ .MeHnaenem.
3. Iluronna3maTndeckas HaClIeICTBEHHOCTb.
4. HacnenoBauwue nosia. I'eHeTuka mosa.
5. @eHOTHUN KaK pe3yabTaT peai3allii TeHOTUIIAa B ONIPEICIICHHBIX YCIOBUSIX CPE/IbI.
6. Poib cpenbl 1 reHOTHTIA B Pa3BUTHH M OOYUYEHUH YEIOBEKa.

Tema 9. BzaumoaeiicTBie reHoB.
Bonpocwi k meme.

1. Tumbl B3auMOAEHUCTBUS aJIENIbHBIX T€HOB (JIOMHUHHpPOBaHUE, KOJIOMUHHPOBAHUE, HETOJ-
HOE JIOMHHHUPOBAHUE, CBEPXIOMUHUPOBAHUE, AJIETbHOE UCKIIOUCHUE, MEXKaJIebHAs KOMILIE-
MEHTAaIIUS ).

2. IlonsiTHE O B3aUMOJICHCTBUU HEAIEIBHBIX T€HOB (KOMILIEMEHTAPHOCTb, SMUCTA3, MOJH-
Mepusi).

3. MHOXECTBEHHBIN aJIETU3M.

4. ITonaTHe O MICHOTPONUHU, TIEHETPAHTHOCTH, IKCIIPECCUBHOCTH.

Tema 10. U3MeHYHBOCTD.
Bonpocwi k meme.
1. ®dopmbl U3MEHYMBOCTH, UX OHTO- U (PUIIOTEHETHYECKOE 3HAUCHHUE.
2. MoaudukaoHHas ©3MEHYHBOCTh, €€ aalTUBHBIA XapakTep, 3HAYCHUE B OHTOTEHE3e U
spommony. [lonstTre o HOpMe peakuu.
3. MexaHu3Mbl KOMOMHATUBHOW M3MEHYMBOCTH. 3HaUeHHE KOMOMHATUBHON N3MEHUYNBOCTH
B 00€CTICUCHNH T€HOTUITUYECKOTO Pa3HO00pasusl.
4. MyranuonHas u3MeHUMBOCTh. Kitaccuduxarms myTaruii.
5. XapaKkTepuCTUKA T'€HHBIX, XPOMOCOMHBIX ¥ TEHOMHBIX MyTallUH.
6. 3akon romonoruyeckux psgos H.M. BaBuioBa; ero ¢yHnameHTasbHOE M MPUKIATHOE
3HA4YCHHUE.

Tema 11. UnauBuayaJbHOE pa3BUTHE OPraHU3MOB.
Bonpocwi k meme.
1. OOmas xapakTepucThuKa CTaiuii SMOPHOHAIBHOTO pa3BUTHs. [IpoOieHue 3uroTsl U 00pa-
30BaHUE OJIACTYIIbI.
2. 3aBUCUMOCTH THIA APOOJIEHUS OT KOJIMYECTBA M PACHPEICIICHUS KEJITKA B SIMIIEKIETKE.
Tumnsl 1pobneHus.
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No ok ow

agrwpdE

Tuner 6macTyi.

lactpymsus.

[lepBUYHBIN 1 OKOHYATEIBHBIA OPTAHOTECHES.

Ob6pa3zoBaHue, cTpoeHHE U (PYHKIIUU BHE3APOIBIIIEBBIX OPIaHOB.

OcHOBHBIE 3Tallbl IOCTAMOPHOHAIILHOTO NEPUOJIa PA3BUTHUS MIICKONUTAIOIINX.

Tema 12. 3aKOHOMEPHOCTH U MEeXaHU3MbI OHTOr€He3a.

Bonpocwi k meme.

[Tponudepanus u muddepeHnrpoBKa KIETOK.

AxrtuBanus u guddepeHnnanbHoe BKIIIOYSHUE TEHOB.

OMOpHOHaIbHAsT UHTYKIUSI.

N3bupatenbHas MUTpays, arperaius, aare3us ¥ ruoeib KIeToK.

[Tpoueccel, onpeaensionue EJIOCTHOCT, OHTOTEHE3a: JeTepMHUHAlUs, dMOpHOHAIbHAs

perynsius, MophoreHes.

6.

agrwNE

LUH.

6.

Kputnueckue nepuoss! pazButus. TepaToreHHbIE (GaKTOPHI CPEIBI.

Tema 13. CoBpemMeHHO€ COCTOSIHHE IBOJTIONMOHHOIO0 YUEeHUS.

JlokasarenbCcTBa 3BOJIIOLUY KUBOU IIPUPOJIBI.

OpomonronHas konnenuus XX.b. Jlamapxka.

Bxnag Y. /lapBruHa B pa3BUTHE YBOJIIOLIMOHHOTO YYCHUS.

Cunternueckas Teopus 3Bosronuu. [loHstue o pakTopax 3BOIIOLMH.

OcoOeHHOCTH ACWCTBUS €CTECTBEHHOTO OTOOpa Kak HAIpaBIISIOMIEro (akTopa 3BOJIO-

I'enernueckuit monmumopdusm, ero kinaccudukanus. AnantuBHeIA monmumopdusM. ba-

JaHCUPOBAHHBINA MOTUMOP(GU3M U aJaNTUBHBIN MOTEHIIUAN MOMYIISILIUH.

7. T'enermueckuii rpy3, ero 6monoruyeckas CylnHocThb.
Tema 14. MuKpoO- 1 MaKPO3BOJIIOLHS.
Bonpocwt k meme.
1. Tomynsmus - dIeMEeHTapHas €AUHUIA IBOTIOIUH.
2. buonormyeckuii BUJI - KAUECTBEHHBIN dTan 3BoOIMU. Kputepun Buaa.
3. Bunoobpa3zoBanue.
4. TlonsiTue 0 HaNpaBICHUSIX IBOJIOLIUU.
5. Tlonsarue o6 manoamanrtaiusx u apomopdose. X oTIM4us u B3aUMOCBSI3b.
6. KitoueBbie apoMopd 036l OPraHUIECKOTO MHUPA.
Tema 15. AHTpOnOreHes.
Bonpocwi k meme.
1. KagecTBeHHOE CBOcOOpasme UyeIoBeKa.
2. Dranbl aHTPOIIOTEHe3a.
3. "TpynoBas" Teopust ®. DHreiapca ¥ COBPEMEHHBIE TUITOTE3bI O MPOUCXOKIACHUHN YeTIOBE-
Ka.
4. TIpoucxoxaeHue U eIUHCTBO YEIOBEYECKUX pac.
5. TlomynsuuoHHas CTPYKTypa Y4el0BEeUEeCTRa.
6. Uzonsmusa u apeid reHoB Kak (GakTopsl dBoJONHMH YesnoBedecTBa. CymHOCTh 3¢ dekra
«pOJIOHAYATIEHUKAY.
7. Cneumduka ACHCTBUS €CTECTBEHHOTO OTOOpa B YENOBEYECKUX MOMyNAusx. OToéop u
KOHTPOTOOD.
8. JleiicTBHEe HACIEACTBEHHONW M3MEHYMBOCTH 1 KOJICOAHWN YUCIEHHOCTH Ha MPOIECC UCTO-

PUYICCKOTO pa3sBUTHUS YCIIOBCKA.
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9. Crneumduka nericTBHS BOJIOIMOHHBIX ()aKTOPOB HA COBPEMEHHOM JTarle.

Tema 16. JBoJIrOLUSI M OHTOICHE3.
Bonpocwi k meme.
1. ®unoreHernyeckue CBA3M B KHUBOW NMPUPOJIEC M €CTECTBEHHAs KJacCU(UKALUS >KUBBIX

dopm.
NunuBuyanbHOE U HCTOPUUYECKOE pa3BUTHE. BUOreHEeTHYECKUI 3aKO0H.
3axoH 3apoapleBoro cxoacrsa K.M. bapa.
Teopus pmmmbpuorenesa A.H. CeseprioBa. Motycsl ©3MEHEHHUSI OHTOTECHE3a.
[TpuHIMIBL, TPEANOCHUTKA U CIIOCOOBI YBOJTIOLMOHHBIX MPEOOPA30BAHMI OPraHOB.
OnToreHeTnueckue U GUIOreHEeTUYECKUE KOPPEISALIUU.

ok wd

Tema 17. Opranusm u cpeja.
Bonpocwi k meme.

1. Tlonstue o6 skomornueckux (akropax cpeapl. Kimaccudukanms sxonorudeckux ¢Gakto-
pOB.

2. 3aKOHOMEpPHOCTH JEHCTBUS IKOJIOTHYECKUX (hakTOpoB Ha opranm3M. [IpaBuio JInOuxa.
[Ipasuno Hlendopara.

3. Buusame Ha opranm3M Omotmueckux ¢GaxkTopoB. @opMbl B3aUMOOTHOIIEHUN MEXKIY Op-
TaHU3MaMU: CHHOMKHS, KOMMEHCAIIN3M, MYTyallu3M, KOHKYPEHIIHS, HEUTPAIU3M, XUITHIYECTBO,
napasuTU3M.

4. buoreoneHo3 — NpUpPOIHBIM WM IPUPOTHO-AaHTPOIIOTEHHBIM KOMIUIEKC )KMBBIX OpraHH3-
MOB.

5. Tlumeskle menu, IKOIOTUYECKasi MUPaMua, MOTOK SHEPTUU.

6. IlonsTHE O COOOIIECTBE KUBBIX OPTAHHU3MOB.

7. DKOJOrMyecKue CyKIECCUU KaK TJIaBHBIC COOBITHS ABOJIOLMH SKOCUCTEM.

Tema 18. YesioBek n 6mocgepa.
Bonpocwt k meme.
1. DOkomorusg uenoseka. buosornueckuii ¥ COLUANLHBIA ACIEKTHI amallTalldd 4YejIoBeKa U
HACEeJIEHUS K YCIIOBUSAM KU3HEACSITEIbHOCTH.
2. XapakTepHcTHKa aHTPOMONEeH030B. OXpaHa MPUPOJILI U PAIIHOHATBFHOE TPUPOIOTIOIH30-
BaHUeE.
3. bBuonornueckast U3MEHYHUBOCTH JIOAcH. [ToHATHE 00 DKOJIOTHYECKHUX TUIIAX JIOLEH.
4. Opranuzanus ouochepsl. ['paruisr 6uochepsi.
5. CocraB Ouocdepsl: KuBOE, KOCHOE, OMOTeHHOE, OMOKOCHOE, KOCMUYECKOEe U PaTUOAK-
THUBHOE BEILIECTBA.
6. JKuBoe BerecTBO: KOJMMUYECTBEHHAS M KQUeCTBEHHAS! XapaKTEPUCTHKA.
7. DOpomonwms 6uochepsl. Hoocdepa — Beicimii aTan 3Bostonuu 0uochepsl.

8. IPUMEPHASA TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®EPA-
TOB

He npenycmorpensr

9. IEPEYHEHb BOITPOCOB K DK3AMEHY

1. buonorus kak Hayka O 3aKOHOMEPHOCTSIX JKU3HEIEATEIBHOCTH U Pa3BUTHSI OpraHu3moB. Mc-
TOpUs pa3BuTUs Ouonoruu. CBA3b ¢ APYrUMU HAyKaMU.

2. OmnpeneneHue CyIIHOCTH Xu3HU. DyHIaMEHTAIbHBIE CBOHCTBA KUBOTO.
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16.

17.

18.

19.
20.
21.
22.
23.
24.
25.

26.
217.

28.

29.

30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.

0.
1.
12.
13.
14.
15.

YpoBHU opranuzanuu xu3Hu. [ToHsATHE 00 3IEeMEHTApHON SIMHHIIC W DJIEMEHTAPHOM SBJIe-
HUU CTPYKTYPHO-()YHKIIMOHAILHOTO YPOBHSI.

Knaccudukanus u GyHKIIMN XUMUYECKHX AJIEMEHTOB, BXOASIIUX B COCTAB KJIETKH.
Crpoenue, k1accupukanyst 1 QyHKIUNA OETIKOB.

Crpoenue, knaccuduxaius 1 QyHKIIUH JTATTHAIOB.

Crpoenue, knaccupukanyst 1 GQyHKIUN YTIIEBOJIOB.

Ctpoenue u GyHKIIMH HYKJICOTUIOB.

Crpoenue, knaccupukanyst 1 QyHKIMHA HYKJICHHOBBIX KUCIIOT.

Oco0eHHOCTH CTPOEHUS U KUZHEEATEIIbHOCTH BUPYCOB.

OCHOBHBIE 3TaIlbl Pa3BUTHUSA U COBPEMEHHOE COCTOSIHUE KJIIETOYHOM TEOpUH.

CTpyKTypHasi opraHu3aius IpoOKapuOTHUYECKON KIETKHU.

OOwuMii MIaH CTPOCHUS SYKAPUOTUUYECKON KIETKH.

DneMeHTapHas ouosiornueckas meMopana. CTpoeHne u PyHKITUHU T1a3MajIeMMBI.
Opranonibl 001Iero 3HAYEHUS (IHIOMIA3MAaTHIECKasl CeTh, MUTOXOHJIPHH, KOMIUIEKC [ 0Jb-
JKHW): CTpoeHue, QYHKIMH U JIOKATU3aIHsl B KIETKE.

Opranounbl 00mIero 3HadeHUs (PUOOCOMBI, KJIETOYHBIH IIEHTP, LUTOCKENET): CTPOCHUE,
(GYHKIIMH 1 JIOKaJIW3alus B KJIETKE.

Opranoupl 0011ero 3HaYeHUs (JIM30COMBI, IEPOKCUCOMBI, TUTACTH/IBI): CTPOCHUE, (PYHKIIUH U
JIOKaJIU3alusl B KJIETKeE.

Oprasenibl CHEUUATBHOTO 3HAYEHUs (BKTYTUKH, PECHUYKHU, MUKPOBOPCHHKH): CTPOECHUE,
(GYHKIIMH 1 JTOKaIM3alus B KJIETKE.

Knaccudukanus u QyHKIUHN BKIIIOYCHUN KIETKH.

CtpyKkTypHO-(GYHKIIMOHATIbHAS OPTaHU3AIIMS sIIpa KIETKH.

OTnuuuTeNnbHbIE 0COOEHHOCTH KIIETOK PACTUTENBHBIX U JKUBOTHBIX OPTaHU3MOB.
Hcnonp30BaHne 3HEPTHH B KIIETKE.

ABrotpoHoe nmutanue. POTOCHHTE3 U XEMOCUHTE3.

buocunTes Oenka B KIeTKe.

Bpemennast opranu3aius KIETKU: MOHATHE O XKU3HEHHOM (KJIETOYHOM) IHKJIE. XapaKTepu-
cTUKa UHTEP(DA3HI.

Permukanusa JIHK.

Bpemennas opranuzanus Ki1eTku: (Ga3pl MUTOTHYECKOTO AeneHus. buonorudeckast poiab Mu-
to3a. [laTonorus murosa.

[{uToreneTnueckasi xapakrepuctuka Mero3a. CyniHOCTh U OMOJIOTHYECKOE 3HAYEHHE KPOC-
CHHTOBepa.

MopdodyHkIOoHaIbHAs XapaKTepUCTUKa HACJEACTBEHHOIo ammapara kieTok. CtpoeHue
UHTEp(a3HBIX XPOMOCOM.

['nGenb KIETOK: HEKPO3 U aroMNTOo3.

CrtpoeHue moJIOBhIX KJIETOK YeIOBEKa.

["ameTorenes.

OmnonorBopenue. [laprenorenes. buonornyeckue acrekThl MOJIOBOTO AUMOphU3Ma.
[Tepuoau3zamnus onTorenesa. BugonsmeHeHus nepruoI0B OHTOTeHe3a.

OOmrast XapakTepUCTUKa CTAIHi SMOPHOHANBHOTO pa3BuTHs. [pobieHne 3uroTsl 1 00pazo-
BaHME OiacTyibl. Tumbl ApoOnenus. Turmbl 6acTyit.

Nmnnanraums. ['actpynsous.

[lepBUYHBIN 1 OKOHYATEIBHBIA OPTAHOTECHES.

OO6pa3oBaHue, CTpoeHHE U (YYHKITUU BHE3APOIBIIICBBIX OPTAaHOB MIICKOITUTAIOIIUX.
XapakTepucTuKa MocTaIMOPHOHAIBHOIO IEPUOA PA3BUTHS.

Kpurtndeckue nepuoisl pazButus. TepaToreHHbIe (haKTOPHI CPEIbL.

[Tpenmer, 3a1a4u ¥ STanbl Pa3BUTUS T€HETUKH.

Metoabl reHeTHKY.
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43.

44,
45.
46.
47.

48.
49.

50.
51.
52.
53.

54.
55.
56.
S7.
58.
59.
60.
61.

62.
63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
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74.
75.
76.

77.
78.

79.
80.
81.

82.

['en xak yHKuMOHANbHAs enWHULIAa HachleAacTBeHHOCTH. Kitaccudukanus, cBoiicTBa U JIoKa-
nu3anus reHoB. [loHsTue o reHome, reHoTuIe, KapuOTHIIE.

I'enetnueckuii koa. CBoHiCTBa TEHETUYECKOTO KOA.

Crpykrypa IHK. Csoiicta JIHK kak BelecTBa HacaI€ACTBEHHOCTH U U3MEHUNUBOCTH.
HoxazarenbctBa ponu JIHK kak HocuTens HaciaeCTBEHHON HHMOpMAIUH.

B3aumocss3p Mexay reHoM M npusHakom. I'mmore3a buana-Taryma «OpuH reH — onuH
dbepmeHT?.

Dkcnpeccusi TeHOB B Tpoliecce OuocunTtesa Oenka. ['mnoresa onepona XKakoba u MoHo.
XHUMHYECKUH COCTaB, CTPOCHUE U KIACCU(UKAIUS MUTOTHUYECKHX XPOMOCOM. XPOMOCOMHAs
teopust T.Moprana. bruosornueckast poiab XpoOMOCOM.

Tumel 1 BapuaHThl HACIETOBAHNS IIPU3HAKOB.

3aKOHOMEPHOCTH HE3aBUCUMOTO HACJIEeI0BaHMs, OTKpbIThIe ['. Mennaenem.
[{uronnazmMaruyeckast HaCJI€ICTBEHHOCTb.

[TonsiTue 0 B3aUMONECUCTBUM AJUIEIBHBIX I€HOB. [IoHATHE O TIIEHOTPONNH, IEHETPAHTHOCTH,
3KCHPECCUBHOCTH.

[TonsTHE 0 B3aMMOJEHCTBUN HEAJUIEIbHBIX TEHOB.

Hacnenosanue noma. I'eneTnka nosa.

[Tyt MexBUI0BOrO 0OMEHa HaClIeCTBEHHON HGOpMAIUeH.

@eHOTUN KaK pe3ybTaT pean3alii TeHOTUIIAa B ONIPEIEIICHHBIX YCIOBHAX CPEbI.
MonudukarmonHas U3MEeHIUBOCTh. [IoHSITHE 0 HOpME PEeaKIuu.

MexaHu3Mbl U 3HaU€HHE KOMOMHATUBHONW N3MEHYHBOCTH.

MyTtanuonHas U3MeHYMBOCTh. Knnaccudukanus MyTamui.

3akoH romosornyeckux psgoB H.M. BaBunosa. Ero dynaameHTanpHOE€ ¥ TPHUKIATHOE 3HA-
YEHHUE.

CrnoHTaHHbBIE U UHAYIUPOBAHHBIE MYTALINH.

XapakTepuCTHUKa T'€HHBIX U XPOMOCOMHBIX MyTal[UH.

['enomubie myTanuu. [loHaTHe 0 HacaeICTBEHHBIX OOJIE3HSX.

Penapanus renernueckoro Marepuana.

JlokazarenbCcTBa SBOJIOIUHN KUBOU TPUPOIBI.

JlonapBUHOBCKUN TEPUOJI CTAHOBJICHUSI HBOJIIOIMOHHOM HJIeU. DBOJIOLMOHHAS KOHIICTIUS
K.b. Jlamapka.

Bxnag Y. /lapBruHa B pa3BUTHE YBOJIIOLIMOHHOTO YYCHUS.

Cunrerndeckas Teopust sBomonun. [TonsTie o pakTopax 3BOIIOLUH.

OCOOEHHOCTH €CTECTBEHHOI'O 0TOOPA KaK HAMPABIIAIONIETO (PAKTOPa IBOITIOIHH.

[TonsiTHE O MYTSAX U HAIPABJICHUSX 3BOJIOLIMH.

HckyccTBeHHbIH 0TOOD.

Makpo- 1 MUKPO3BOJIOIMS. XapaKTEPUCTUKA UX PE3YIbTATOB.

[Tonynsitus - aneMeHTapHasi eAMHUIA 3BONIIOIMU. buonorndyeckuit Bua. Kpurepuu Buja.
BunoobpaszoBanue.

[MonsTne 06 manoanantanusx u apomopdose. x oTnuuus u B3auMocBs3b. KirtoueBbie apo-
MOp(}O3bI OPraHUYEeCKOro MHUpa.

Bosnuknosenue xxu3nu Ha 3emiie. COBpeMEHHbBIE TEOPUH MPOUCXOKICHUS KUZHU.

Otanbl BO3HUKHOBEHHSI )KU3HU Ha 3eMJIe B COOTBETCTBHM C TEOPUEH XMMUYECKOW U OHOJI0-
rudeckoi aBosonnu OnapuHa-XosaeiHa.

DUITOTeHETUYECKUE CBSI3H B AKUBOU MPUPOJIE.

CoBpeMeHHasl cucTeMa >KMBOU MPUPOJIbI.

NunuBuyanbHOE U UCTOPUUYECKOE pa3BUTHE. boreHeTnyecknii 3akoH. 3aKOH 3apO/IbIIIEBO-
ro cxoactBa K.M. bapa. Teopus ¢pummbpuorenesa A.H. CesepiioBa.

3akoHOMepHOCTH MOP(})ODYHKIIMOHAIBHBIX TMpeoOpa3oBaHWii OpraHoB. BO3HMKHOBEHHE U
HCUE3HOBEHHE CTPYKTYP B (pUIIOTEHESE.

Dopma A Crpanuna 17u3 22



MPIHI/ICTCPCTBO HAaYKH U BBICIICTO 06pa3013a1—1m

OI'BOY BO «YnpaHOBCKUI TOCYIapCTBEHHBIH YHHBEPCUTET) Popwma

®-Paboyas nporpaMmma 1o JUCHUIUIMHE

83.
84.

85.
86.

87.
88.
89.

90.

PynuMeHThI 1 aTaBU3MBI.

[Monoxxenne Buma Homo sapiens B cucteme KHUBOTHOTO Mupa. KadecTBeHHOE cBoeoOpasue
YeJIoBeKa.

OTalbl aHTPOIIOT€HE3A.

CooTHoIIIeHHEe OMOJIOTHYECKUX W COUMAIBHBIX (hakTOpoB aHTpomorenesa. "Tpynosas" Teo-
pus @. DHrenbca.

[TpoucxoxaeHne u eIUHCTBO YEIOBEYECKUX pac.

AJlan TUBHBIE SKOJIOTUYECKUE TUTIBI YEJIOBEKA.

[TonmmynsioHHas CTpyKTypa yeraoBeuecTBa. JIroau kak 0OBEKT JeHCTBHS 3JIEMEHTapHBIX 3BO-
JIOIMOHHBIX (PAKTOPOB.

N3MeHYnBOCTH ¥ TOJUMOP(HU3M B MOMYIISIIUAX YeToBeKa. | eHETHIECKUH Tpy3.

91.
92.
93.
94.
95.
96.
97.
98.
99.
100.

[Ipenmer, 3agauu, pa3nensl U METObI SKOIOTHH. CBSI3b C IPYTUMHU HAYKAMH.
[TonsiTne 06 sKOCHCTEME, OMOTEOIIEHO3€, AaHTPOIIOOMOTEOIIEHO3E.
Opranusm u cpeqa. 3aKOHOMEPHOCTHU JCHCTBHS SKOJOTHIECKHIX (DaKTOPOB.
OcHoBHbIE abHOTHYECKHE (PAKTOPHI U afanTaIllii K HUM JKUBBIX OPTraHU3MOB.
Cpenpl )KU3HU U aJanTaluyd K HUM )XKUBOTHBIX U PaCTEHUH.
DopMBI B3aMMOCBS3EH MEX Ty OMOTUYECKHUMH (haKTOpaMHu CPEJIbI.
[MonynsmoHHAast SKOIOTHSI.

VYuenue o ouochepe. Hoocepa kak stan pazButust 6uochepsi.
I'moGanbHbIe TPOOIEMBI Ierpaialiuil cpesibl OOUTaHMUS.

DKosorusd 4yeinoBeka. bruosornyeckuii U cCOMANILHBIN aCIEeKTHI afalTalluy YeJIOBEKa U

HACCJICHUS K YCIIOBUAM KU3SHCACATCIILHOCTH. AHTpOHOI‘eHHBIG O9KOCHCTCMBI.

10.

CAMOCTOATEJIBHAA PABOTA CTYJAEHTOB

dopma 00ydeHwHs — OUHasl.

N dopma
Bun camocrositesibHOI padoThI
(npopabomka yuebnozo mamepuana, pe- | Oobem KOHTPOJIH
HasBanue pa3iaesioB wenue 3a0ad, peghepam, 00K1A0, KOH- B Ya- Gpotps
MpOoabHAs paboma, N0O20MoeKa K coaue cax P aemenuﬂ v
3auema, sK3amena u op.) 7% pEe:
pama u 0p.)
1 Knerounsii 1 Moie- | o IIpopaboTka yueOHOro Marepuaa ¢ 14 TECTUPOBAHUE,
Kyﬂ;IpHO-FeHeTI/IIIeCKI/Iﬁ HCIIOJIB30BAaHUEM PECYPCOB y‘-IGGHO- YCTHBIﬁ OII-
YPOBHU  OPTraHMU3AINH | METOAMYECKOTO U HHPOPMAIIHIOHHOTO poc,
JKU3HU. oOecreueHUs TUCIUILINHEL 9K3aMCH
e [loaroroBka K TECTUPOBAHUIO;
e JloaroroBka Kk caye 3K3amMeHa
2 OpranusmeHHbll (OH- | o  IIpopaboTka yueOHOIr0 MaTrepuaa ¢ 18 TECTUPOBAHUE,
TOI€HETUYECKHUH)  YPO- | HCMOJIB30BAHUEM PECYPCOB YUEOHO- YCTHBII OI1-
BEHb OPraHM3alluu OHO- | METOAMYECKOTrO U MH(POPMALMOHHOTO poc,
JJOTUYECKUX CUCTEM obecneyeHns JUCIUTUINHEI; 3K3aMEH
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka Kk caye sK3amMeHa
3 [MomynanuonHo- | e [IpopaboTka y4eOHOro MaTepuaia ¢ 12 TECTHPOBAHKE,
BUJIOBOM YPOBEHb Opra- | MCIOJb30BAHHEM PECYPCOB yueOHO- YCTHBII OI1-
HU3ALHUKA KUBBIX CHC- | METOJIMYECKOTO U MH()OPMALIMOHHOTO poc,
TeM. buoreonenornye- | obecrieueHus TUCIUATIIMHEIL; 9K3aMEH

Dopma A
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ckuii u OuocQepHblii | @ [loAroTOBKA K TECTUPOBAHUIO,
YPOBHH OpraHu3aluu | e JloaroTroBka K ciade SK3aMeHa
OHOJIOTUYECKUX CHCTEM.
dopma 00ydeHHs — 3aQUHAS.
Bua camocrosiTeibHOI padoThI S TES
(npopabomka yuebnoco mamepuana, pe- | OobemM KOHTPOIH
Ha3zBanwue pa3zjienoB wenue 3a0au, peghepam, 00K1A0, KOH- B 4a- Gpgsie
MpobHAsL paboma, N0O20MO8Ka K coaye cax p aemeHuﬂ >4
3auema, 3K3amMeHa u op.) o, e
pama u 0p.)
1 Knerounsiii u mone- | e IIpopaGoTka ydeOHOr0O MaTepuana c 40 TECTHPOBAHHE,
KYJIIPHO-TEHETUYECKUM | UCIIOIB30BAHUEM PECYPCOB yUeOHO- YCTHBIU OIT-
YPOBHH  OpraHM3alH | METOAMYECKOTO U HHPOPMAIIHOHHOTO poc,
JKU3HHU. obecnedyeHus JUCIUTUINHEI; S5K3aMCH
e [loaroroBka K TECTUPOBAHUIO;
e TloaroroBka k ciade SK3aMeHa
2 OpranusmeHHbll (OH- | o IIpopaGoTka yueOHOIr0 MaTrepuaa ¢ 42 TECTUPOBAHUE,
TOTCHETHYECKUI)  ypO- | UCIIOJIb30BAHUEM PECYPCOB YUEOHO- YCTHBIH OII-
BEHb OPraHM3alluu OHO- | METOAMYECKOTO U MH(POPMALMOHHOTO poc,
JIOTUYECKUX CUCTEM obecredyeHns JUCIUTUINHEI; 3K3aMEH
e [loaroroBka K TECTUPOBAHUIO;
e JloaroroBka k ciade SK3aMeHa
3 [TonmynAnuoHHO- | ¢ IIpopaboTka yue6GHOro MaTepuana c 41 TECTHPOBAHHE,
BHJIOBOH YPOBEHb OPTa- | UCIOIL30BAHUEM PECYPCOB yIeOHO- YCTHBIH OTI-
HU3ALUKA  KUBBIX CHC- | METOJIMYECKOTO U MH(DOPMALIMOHHOTO poc,
TeM. buoreoneHoTuye- | obecreyeHus JUCLUIIINHEL, SK3aMeH
Ckuii 1 OuocdepHbId | o [oArOTOBKA K TECTHPOBAHHIO;
YPOBHM  OpTraHM3allUM | e [JonroroBKa K caade 3K3aMeHa
OHOJIOTUYECKUX CHUCTEM.

11. YYEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

TV CHATIIAHBI

a) Cniucok peKoMeHayeMoil JIuTepaTypbl

OCHOBHAafl JINTEepaTypa:

1. Spemrun B.H., buonorus. T. 1 [Dnexkrponnsiit pecype] / mon pen. B.H. Speiruna - M.:

I'D0TAP-Menua, 2018. -

728 c.

http://www.studentlibrary.ru/book/ISBN9785970445686.html

- ISBN 978-5-9704-4568-6 - Pexum nocryna:

2. Slperur B.H., buonorusa. T. 2 [Onexkrponusiii pecypc] / mox pen. B.H. SApwiruna - M.:

I'S50TAP-Menuna, 2018. -

560 c. - ISBN

http://www.studentlibrary.ru/book/ISBN9785970445693.html

978-5-9704-4569-3

- Pexum pocryna:

3. XKumynés, . ®@. Obuias u MoNeKyIspHas reHeTUKa [DIeKTpOHHBINA pecypc]: yueOHoe To-
cobue st By3oB / M. ®@. XKumynés; nmox pexn. E. C. bemnsies, A. I1. AkudneB. — DIIeKTpOH.
TeKCTOBbIe naHHble. — HoBocuOupck: Cubupckoe yHHUBEpCHUTETCKOE M3AaTenbeTBo, 2017.

480 c.

978-5-379-02003-3.

http://www.iprbookshop.ru/65279.html

Dopma A
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JAOMOJTHHUTEIbHAS JIUTEepaTypa:

1. Twranu O.b., buonorus: pykoBoACTBO K JIAOOPaTOPHBIM 3aHATUSAM [ DNEKTPOHHBIN pecypc]:
yaeonoe nocodbue / Ilox pen. I'mranu O.b. - M.: I'DOTAP-Menna, 2016. - 272 c. - ISBN
978-5-9704-3726-1 - Pexum JOCTyTIA:
http://www.studentlibrary.ru/book/ISBN9785970437261.html

2. Mapkuna B.B., buonorus. PykoBoicTBO K NMPakTHUECKUM 3aHATHAM [DIEKTPOHHBIH pe-
cypc]: yae6noe nocobue / Mapkuna B.B., O6oportucros F0./1., Jlucarosa H.I'. u np.; Tlox
pen. B.B. Mapkunoii - M.: I'90TAP-Menua, 2015. - 448 c. - ISBN 978-5-9704-3415-4 -
Pesxum moctyma: http://www.studentlibrary.ru/book/ISBN9785970434154.html

3. UYeoOnime H.B., buonorus. PykoBoncTBo k 71a00paTOpHBIM 3aHATUSAM [DIEKTPOHHBIN pe-
cypc]: yueb. nmocobue / mox pen. H.B. Uebnimiesa. - 2-e uzz., ucnp. u goi. - M. : [DOTAP-
Menua, 2015. - 384 c¢. - ISBN 978-5-9704-3411-6 - Pexum pocrymna:
http://www.studentlibrary.ru/book/ISBN9785970434116.html

Y4eOHO-MeTOAuYecKas:
Bunepkep M. A. O6mas 6uosorusi : METOIM4YeCKUe PEKOMEHIAIMH IO OpraHU3aluu CaMo-
CTOSITEIBHOM paOOThI CTYACHTOB HarpaiieHUs MoarotoBku 49.03.01 dusndeckas KyabTypa,
49.03.02 ®usnueckas KyabTypa AJIs JTUI] C OTKJIOHEHUSIMU B COCTOSIHUU 3I0POBbsI (aJalTHB-
Has ¢usmueckas KyapTypa) / M. A. Bunepkep. - Yaesaosck : Yul'VY, 2022. — 39 ¢. — He-
omyonmkoBanHbIi pecypc. — URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/13352. —
Pexxum goctyna: 9bC Yal'V. — TeKcCT : 31eKTpOHHBIN.

Cornacoeano:

Crnepuamict eegyumii Hb ¥al'y/ Cragomemmxoea LB/ + 2241

0) [IporpamMHoOe o0ecrieueHne
1. CIIC Koncynbranrt Ilmtoc
2. Cucrema «ArTHmaruat.BY3»
3. OCMicrosoftWindows
4. MicrosoftOffice 2016
5. «MoiO¢pucCraHaapTHHIN

B) IIpodeccuonanbubie 6a3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI
1. DJIeKTPOHHO-0U0IHOTEYHbIE CHCTEMbI:
1.1. Hudposoii obpazoBarenbHblil pecypc IPRsmart:snekTpoHHO-01bmoTeyHas cucrema
caur / OOO Kowmnanusa«Ait Ilm Ap Meagma». - Caparos, [2024]. -
URL:http://www.iprbookshop.ru. — Pexxum moctyna: 1uist 3aperucTpup. mojb3oBaTenei. - Tekcr :
3JIEKTPOHHBIM.

1.2. O6pasoarensHas miardopma IOPAMT :06pa3oBaTenbHbli pecype, dIEKTPOHHAs
6ubamorexa : caiit / OO0 DuexrponHoe n3garenbectBo«FOPANTY. — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxxum nocryna: ams 3aperucTpup. moiab3oBarenei. - TeKCT : SIeKTPOHHBIH.

1.3. ba3a nannbpIx «nexkTpoHHas oubnmoreka texaudeckoro BY3a (3bC «KoncynpTanT
CTYACHTA»):3JIEKTPOHHO-Onbmoreynas cucrema : cait / OOO «llomurexpecypc». — Mocksa,
[2024]. “URL:https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum gocTyma: ajst 3aperucTpup.
[IOJIb30BaTEEH. —TEKCT : DJIEKTPOHHBIMN.

1.4. KoncynbpTaHT Bpada. DJIeKTpOHHAs MEIUIIMHCKAsT OMOIroTeKa :0a3a TaHHBIX © CalT /
OO0O «Bpicmias 1mKoja OpraHU3alMi U YIPABICHUS 3/paBoOXpaHeHueM-KoMiiekcHblil Meau-
IUHCKHI KoHCanTHHI». — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pesxum mocryma:
JUISL 3aPETUCTPHUP. IOJIb30BaTeNIel. — TEKCT : 3JIEKTPOHHBIM.
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1.5. bonbmias MeguinHCKas OMOIMOTEKA : AJIEKTPOHHO-OMOIMOTEYHAs CHCTEMa © CaT /
00O «byxkam». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum nocty-
na: JI 3aperucTpup. mojb3oBarened. — TEeKCT : AIeKTPOHHBIN.

1.6. OBC Jlanb:anekTpoHHo-0ubmmnoreunas cuctema : caiit/ OO0 O3BbC «Jlanb». —CaHKT-
[MerepOypr, [2024]. —URL:https://e.lanbook.com. — Pexwum mgocTymna: i 3aperuCcTpHp. MOIb30-
Baresieil. —TeKCT : AJIEKTPOHHBIMN.

1.7. OBC Znanium.com:siekTpoHHo-0ubmroTeuHas cucrema : cat / OO0 «3HaHHYMY.
- Mockasa, [2024]. - URL: http://znanium.com . — Pexxum noctyma: i 3aperucTpup. moib30Ba-
TeNel. - TEeKCT : AIEeKTPOHHBIN.

2. KoncyabTantlliaroc [DnekTpoHHBINH pecypc]: cripaBoyHas mpaBoBas cucrema. /OO0
«Koucynprant [Tntoc» - DnekTpoH. naH. - Mocksa : KoncynsrantlIimtoc, [2024].

3.eLIBRARY.RU: nayunas snektponHas 6ubnmoreka : caidt / OOO «Hayunas Dnek-
TpoHHast bubaroreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum goctyna : ais as-
TOPU3. IOJIb30BATENICH. — TEKCT : 3IIEKTPOHHBII

4. @enepanbHasi rocyaapcrpeHHasi uHpopmanmuoHHass cucreMa «HanumoHanbHas
3J1eKTPOHHAsA OUOIMOTeKa» AieKTpoHHas Oubnuoreka: caidt / ®I'BY PI'b. — Mocksa, [2024]. —
URL:https://H36.pd. — Pesxxum moctyna: nmist mojp3oBarenield HaydHOW OMOIMOTEKH. —TeKCT :
AJIEKTPOHHBIN.

5. Poccuiickoe oopazoBanue: dhenepanbHbiid moptan / yupeaurenb OIAY «OULTO». —
URL: http://www.edu.ru. — Tekcr : 3JeKTpOHHBIHA.

6. DaexkTpoHHasi 6udMoTeuHas cucrema Yal'y : Mmoaynb «DeKTpoHHAsE OUOIHOTEKA»
ABUC Mera-ITPO / OO0 «/lata Dxcnpeccy». — URL:http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTIA :JJIsl TIOJIb30BaTENIe HAYYHOU OMOIMOTEKH. — TEKCT : AJICKTPOHHBIN.

Cornacosano; |
Huseenen peaviumii / Llypernko 10,8, PAL At / 04
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12.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUITJIMHDbI

AynuTopuu JUIsl IPOBEACHUs! JIEKLHM, JUIsl IPOBEACHHUS TEKYLIET0 KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTallid, TPYNIOBBIX W WHAWBHUIAYAJbHBIX KOHCYIBTAIMH YKOMIUIEKTOBAHBI CHEIMATN3NPOBAHHON
Mebenblo, yueOHOW JOCKOW. AYAUTOPUH [T IPOBEACHUs JIEKLIUI 000py10BaHbl MyJIbTUMEAUHHBIM 000-
pyIOBaHHEM IJISI MIPENOCTaBIeHUsI HHopMaIK 0obInoil ayautopuu. [loMemenus A caMOCTOSATENb-
HO# paOOTHI OCHAIIEHBI KOMIIBIOTEPHOW TEXHUKON C BO3MOXKHOCTBIO TIOAKITIOUCHUS K ceTh «HTepHeT» H
o0ecriedyeHneM JIOCTyla K DJIEKTPOHHOH HH()OPMalMOHHO-00Pa30BaTeIbHON cpele, 3JIEKTPOHHO-
OMOIMOTEYHO! cucTeMe. AyAUTOPUH TSl TabOpaTOPHBIX 3aHITHIA OCHaIEeHb MUKpockonamu BIIOJIAM
P-11, naboparopHbiM 000pyJOBaHHEM U HAOOPOM MUKPOIPENAPaTOB.

13.CIIEIUAJIBHBIE YCJIIOBHUA JJIA OBYYAIOIIUXCA C OI'PAHUYEH-
HBIMHU BO3MOKHOCTAMMU 31OPOBbA

B cnydae Heo6xoaumocTi, 00ydaromuMcst U3 YUCIa JIML C OTPAHUYEHHBIMU BO3MOKHOCTSI-
MU 3/10pOBbs (IO 3asBJICHUIO 00YYaIOLIErocs) MOTYT MpenaraTbCcs OJHU U3 CIEAYIOIINX BapH-
AQHTOB BOCHPUATHS MH()OPMALMK C YYETOM UX HHIWBUIYAJbHBIX NCUXO(PU3NUECKUX O0COOEHHO-
CTEH:

e IS JIUI] C HAPYIICHUSIMU 3PCHHUsI: B IeYaTHON popme yBenudeHHBIM mpudTom; B hopme
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3JIEKTPOHHOTO JTIOKYMEHTa; B ¢opme ayauodaiina (mepeBos yueOHbIX MaTepuaaoB B ay-
nrogopmar); B nmevyatHol (opme Ha s3bike bpaiinis; nHAMBHUIYyaNbHbIE KOHCYIBTALUU C
IPUBJICUEHUEM TU(IIOCYPIOTIEPEBOAUNKA; MHIUBUAYaAJIbHBIC 331aHUS M KOHCYJIbTALUY;

e JUIS JIUI] C HAPYLICHUSIMU CIIyXa: B IeYaTHOH ¢opme; B hopMe dJEKTPOHHOTO TIOKYMEHTA;
BUJCOMATEpHUaIbl C CyOTHTpaMM; WHIMBUAYaAJIbHbIE KOHCYJIbTAllUM C IPHUBICUYEHUEM
CYpAOINEPEBOIUHNKA; MHANBHUYAIbHBIE 3a/1aHNs U KOHCYJIbTALIUH;

e JUIsl JIMII C HApYLIEHUSIMUA OIOPHO-/IBUraTeIbHOIO almnapara: B euatHoil opme; B dop-
M€ JIEKTPOHHOr0 JOKYMEHTa; B (hopMe aynuodaiina; NHAUBUIYaIbHbIE 3aJaHUs U KOH-
CyJIbTaIUH.

PazpaboTHE LT momesr M. A. Baaeprep
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