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1. HammeHnoBaHue JUCHUININHBI

buonorus PAaSMHOKCHHA U pa3BUTUA

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 06.03.01 buosorus

HaMpaBJIEHHOCTb 300JIOT U



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0cBOCHUS AUCHUILTHHG BHOI0THsI pa3MHOKeHHSI B Pa3BUTHA Y 00YJarOMIETOCs JOIKHBI
OBITH C(HOPMUPOBAHEI CIIETYIOIINE KOMIIETCHIINH:

06.03.01 buosorus (HampaBIEHHOCTH : 300JI0TH)
OIIK.4 Ciocob6eH npuMeHSTh 3HaHHsI B 00J1aCTH (GyHIaMEHTAIBHBIX OMOJIOTHYECKUX HAYK TIPH PEIICHUN
poeCCHOHAIIBHBIX 337129
Nuaukaropsl
OIIK.4.1 JIlemoHCcTpUpyeT 3HaHHS B 007aCTH GyHIAMEHTAIBHBIX OMOJIOTUYECKUX HAYK TP PEIICHUN
npodeccuoHanbHBIX 3a7a4
IIK.1 CnocoGeH mpuMeHsITh 3HaHUS B 00J1aCTH OMOJIOTUYECKUX HAyK B 00bEME JIOCTATOUYHOM JJISI BEICHHSI
MpoeCCUOHAIBHON JeATETLHOCTH
HNuaukaTopsl
IIK.1.4 pemaet npodeccuoHaIbHbIC 33]]a91 Ha OCHOBE 3HAHUH O CTPYKTYPHO-(QDYHKIIMOHALHOM
OpraHMU3aINH KUBBIX 00BEKTOB



4. O0beM U coJepkaHue TUCHUTITHHBI

HamnpagsJienune noaroroBku 06.03.01 buonorus (HanpaBIEHHOCTh: 300J10THU)
dopma o0yuenus OYHas
NeNe TpumecTpoB, 10
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHEI (3.€.) 3
O0beM TMCUMILINHBI (aAK.4aC.) 108
KonTakTHas padora ¢ 42
npenojasaresem (ak.4ac.),
B TOM 4HcJIe:
IIpoBenenue JJeKIHOHHBIX 28
3aHATHH
IIpoBenenue Jad0paTOPHBIX 14
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY
CamocTrosiTesbHast padoTa 66
(ak.uac.)
@opMbI TEKYIIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTPOJIbHOE MeporpusiTHe (2)
HtoroBoe koHTposnbHOE MeponpusTue (1)
ITuceMeHHO€E KOHTpOsIbHOE MeponpusTue (1)
DopMbI IPOMEKYTOUHOM 3auert (10 TpumecTp)
aTTecTaluu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

buoJsiorusi pasmuo:xenusi u pazputusi.IlepBbiii cemecTp
Jlannast yueOHasi TUCIUTUIMHA SBIISIETCS OJHOU U3 PYyHIAMEHTALHBIX OMOIOTHYECKUX HAYK, U3YUCHHE
KOTOpOU HEOOX0IUMO JiJisi (POPMUPOBAHHUS [IETTOCTHOTO OMOIOTUYECKOTO MBIIIICHUS. 3HAHUE €€ SBIIICTCS
OJIHUM W3 yCJIIOBUM TOHUMAaHHUS OMOJIOTHYECKOTO pazHooOpa3ue U OJHUX M3 TJIABHBIX MPOSBICHHUH KU3HU —
CaMOBOCTIPOM3BOJICTBA M camooopranu3anuu. OHa T0JKHA IMO3BOJIUTh COCTABUThH MPECTABICHUE O MPOIECCe
(hOpMHUPOBAaHUS BCEX YPOBHEH UEPAPXUUECKOM OpraHU3alud MHOTOKJIETOYHOT'O OpraHu3Ma.
N3ydenne 3TOi AUCIUILINHBI IOTUIECKH CIIEAYET HEMTOCPEACTBEHHO 32 U3YUCHHEM YUeOHBIX JUCIIUILTUH
«boranukay, «3oonorusy, «Llutonorusy, «I ucroaorus», «HeaoBek», « PU3NOIOTHS YEJIOBEKA M JKUBOTHBIX),
TaK JuIs €€ OCBOSHHS HEOOXOIUMO 3HAHHME 3TUX AUCIUILINH, a TaK)Ke 0O0IUX 3HAHUN M0 « DHU3uKe» U « XUMHM).
W sBnsieTcst HEOOXOAUMBIM 3BEHOM JIJIsl TOHUMaHUsT 00IIeOMOIOrMUeCKUX 3aKOHOB, pACCMATPHUBAaEMbIX B
MOCITIEAYIOMUX OMOOTUIECKUX TUCITUTLINHAX.

BBenenune
[IpeameT 1 00BEKT OMOJIOTMM UHANBUYaIbHOTO pa3BuTHs. Criennduka ucciieJ0BaHNe MTPOIIECCOB PA3BUTHSI.
CBsI3b ¢ IpyrUMH pas3jenaMy €CTECTBO3ZHAHUA.

HUcTopus yuyeHuss 00 MHAMBUIYAJIbHOM Pa3BUTUH
dopmMupoBaHUEe NEPBUYHBIX, JOHAYYHBIX PECTAaBICHUN 00 OOIIMX CBOMCTBAX OPraHU3MOB: OOMEHE BEIIECTB,
BOCIIPOM3BOJICTBE, HACIIEICTBEHHOCTH, Pa3BUTHH, POCTE, IIOJIOBOM IIPOLIECCE.
[TepBble TEOpeTUYECKUE IPEICTABICHUS O Pa3BUTUU OpraHn3Ma. ATOMU3M U [TaHTeHe3. TBOPUYECTBO
I'unnokpata; npegopmusm. Tpyabl ApUCTOTENS; yCTaHOBICHHUE aHTUTE3bI: IPe(hOPMU3M-IITUTEHES.
Oco6eHHOCTH NpeCTaBICHUI O Pa3BUTUN B CPEAHEBEKOBOM €CTECTBO3HAHUU U XPUCTHAHCKAsL JOKTPHHA.
Cxonactuka. PazButue smOpuosornyeckux 3HaHUM B Hayke MycyJibMaHCcKoro Bocroka.
DOMOpHOJIOTHYECKHE UCCIIE0OBAHMS B ATIOXY eBporierickoro Bospoxknenus. Makpoukono-rpadus XVI B. (V.
AnwapoBannau, 0. Apannm, B. I'apseii, B. Koiitep, [[. ®abpunuii, I'. damnonwmii u 1p).
N300peTeHne cBETOBOI0 MUKPOCKOIIA, €T0 POJIb B €cTecTBO3HaHUU; MUKpockonucThl (P. I'yk, A. JleBenryk, M.
Manbnury, 5. CBammepaam). [Ipedopmusm XVII B., ero ocHOBaHHSI (9KCTPATOISINSI MUKPOCKOITHIECKIX
JaHHbBIX, MEXAHUIIM3M); aHUMAJIbKYJIU3M U 0BU3M. ['unore3a Binoxxenus K. Jlelionumna.
Pa6oter K.-®. Bonwda; “Teopust npoucxoxaenus”. JlokazarenbcrBa sanurenesa. Juckyccus K.-®. Boiabsda u
A. l'annepa.
Mopdodonoruueckue uccienoBanus u cpapautenbhas smopuonorust X VIII-XIX BB. Pabotsr X.U. [Tanaepa.
Pa6otel K. 3. ®on bapa. Teopus tunos. 3akons! bapa. Teopus 3apoasieBbix aucTKoB. [IpencraBienue 06
9KBU(UHATBHOCTH.
Knerounas Teopust u sm6puonorus XIX . Ilpeacrasiaenus o nurobaacreMe; UX peUUAUBHI B HayKe XX B.
OMmOpuonorus u gapBuHu3M. brorenetnueckuii 3akon @. Mromepa-3. ['ekkens, ero 3HadeHue A7
SBOJIIOLIMOHHBIX U 3MOpHOJIOru4eckux uccienoBanuil. Ero mporuBopeunBocts. Pycckas mkomna
ABOTIOIIMOHHOM dMOpuonoruu; ucciaeaopanus A. O. Kosanesckoro, U. Y. MeunnkoBa.
Kpwusuc 3Bomonronns3ma B sMOpHOIOruy Bo BTopoii nososune XIX Beka. 3apoxaenue kaysaiabHoro (B. I'uc),
aHAJIMTUYECKOT0 HarpasieHus. Habmoienrne 1 SKcriepuMeHT, 0coOeHHOCTH ocieaHero. CTaHoBIeHHE
AKCIIEPUMEHTAJIBLHOTO0 METO/1a B aMOpuosioruu. B. Py, ero mkona u mexanuka passutus. Padotsr O. ['epTBura,
I'. dpumra, I'. Illnemana. ITpedopmusm u snureHe3 HoBoro BpeMeHu.
Pycckas, coBerckas smbOpuonorus (A. H. Cesepros, U. U. llImansraysen, I1. I1. Banos, /. I1. ®unaros, b. JI.
ActaypoB u 1p).
OMOpPHOIOTrHs U TeHETHKA, UX COOTHOILIeHHe. DOpMUPOBAHNE COBPEMEHHOM OMOJIOTMU MHAMBHUIYaIbHOTO
pa3BuTHs. E€ MecTo B cucTemMe OMONIOrHYecKUX HayK; IPUKJIaJHbIE 3a7aud U IPOOIEMBI.
MeToab! cOBpeMEHHON OHOIOTUN OHTOT€HE3a.
[IpedopMusm 1 snUreHe3 B COBPEMEHHOM HayKe.



OcHOBHbBIEC TIOHATHUS
OpranusMm; ero OCHOBHbIE CBOMcTBA. OpraHu3M Kak CHCTeMa; 3J1eMEHTH! U (pyHKIH. MHOTOKIETOUHBIN
OpraHu3M Kak MHOTOYpPOBHEBasl HEpapXuyecKasi CHCTeMa; TIOHATHE 00 yIpaBJIeHUH..
[ToHsATHE 00 OTKPBITHIX CHUCTEMAX, crienn(puKa UX nojaep:xanus. HepaBHOBECHOCTb.
Camoperynsuus opranusma, €€ Ipu4IuHbL.
Bocnpoussoactso. CaMoBOCIIPOM3BOAUMOCTS OPraHu3Ma, €€ Ipu4HuHbL. PazMHOXEHHE, ero OMOI0rHYECKHi
cMbIci. Busibl pa3MHOXKEHHUS, UX aJalTUBHOE 3HaueHue. [IpucnocobieHus K pa3MHOKEHHUIO y pa3IMuHbIX
opranu3moB. [TonoBoii npouecc, ero Ha3HadeHue, BUIbL. [10710BbIE KIETKH, UX OCOOEHHOCTH, (PYHKIIUH.
N3oramus u rereporamus. [lon kak ciencTBue cienuaan3anuy raMeT, IPUYMHBI IPOUCXO0XKICHUS IT0JIOBOTO
auMopdusma. IIpuunHbl ¥ BapuaHTHl BTOPUYHOTO OTCYTCTBUS MOJI0BOH nuddepenimanuu (repmadpoauTusm,
nMapTEeHOTeHe3, aHIPOTeHe3, CPAaCTaHNe 0COOEH pa3HBIX MOJIOB).
Pa3Burtne, 0cOOEHHOCTH pa3BUTUS OpraHu3Ma. DKBU(PUHAIBHOCTb; CAMOOPTraHU3alysl, e€ NpUUuHbL. [ eHoTHN U
(GeHOTHI: eTUHCTBO, B3aMMOOOYCIIOBIEHHOCTh. Crienu@uKa IpoLeccoB pa3BUTHsI — HETOBTOPUMOCTb,
OJIHOHAIIPABJIEHHOCTh. BOoCIpon3BOACTBO OpraHn3Ma Kak BOCIIPOM3BOACTBO T€HOMA, & OHTOI'€HE3 — €r0
peanmu3arus. Cxema yHuBepcainbHoro apromara J{. @on Heitmana. Oco6eHHOCTH BOCIIPOM3BOJICTBA BUPYCOB.
[TonsTus “nHAMBUL” U “OHTOrE€HE3”, UX MPOCTPAHCTBEHHBIE M BPEMEHHbBIE ITpaHuIlbl. BumoBas
IPOIOIKUTEIBHOCTD JKU3HH, €€ 00yCIOBICHHOCTb.
JKu3HEeHHBIH [MKIT OJTHO- ¥ MHOTOKJIETOYHOTO Opranusma. J{MIuiouaHble U raruionanelie (hasbl, ux
Ha3Ha4Y€HHE, YePEJOBAaHHUE B KU3HEHHOM LIMKJIE Pa3IMUHBIX MHOTOKJIETOUYHbIX. AJTAITUBHOE 3HAUYEHUE
IIPOMCXOKAECHUS MHOTOKJIETOYHOCTH, Ha3HAYEHHE OTHOKJIETOYHOM (ha3bl B )KMU3HEHHOM LIUKJIE
MHOTOKJIETOYHBIX.
Comaruueckuii sMOpHUoOreHes, ero 0cOOEHHOCTH.

IIpeazapoasniiieBoe pasBuTue
["ameTorenes; Mophosorus u GU3NOIIOTHS TaAMET.

[TonoBsie u comatnyeckue kietku. O60cobIeHne JIMHUYU MOJIOBBIX KJIETOK B OHTOreHes3e. Teopus
HEeTPEPBIBHOCTH 3apobiiieBoi mia3Mbl M. Hyccbayma u A.Beiicmana. Dxrocomsl. [Tponc-xoxaenue
3alporpaMMHPOBAHHON OHOIOTHYECKON CMEPTH U e€ aIalTUBHOE 3HAUCHUE.
l'amerorenes, ero nepuoausanus. PazMHokeHNE NEPBUYHBIX MOJIOBBIX KJIETOK KaK CIIOCO0 00ecredeH s
Pa3MHOXEHUSI MHOTOKJIETOYHOTO Opranu3ma. Menos.

Cnepmartorene3. OCOOEHHOCTH M Ha3HAUEHHUE €r0 CUHIUTHANBHOTO nepuoaa. Cnepmuorenes. CtpoeHue
CIIepMAaTO30MI0B, UX pa3HOOOpa3He.

Oorenes. Ero ocobennoctu. Tumsl muTanus SHIEKIETOK: aTMMEHTApHBINA, 11 (y3HBIN, CONMUTapHBINA
(HyTpuMeHTapHbIN U QOoTUKYISApHBI). CTpYKTYypHbIE U (YHKIIMOHATbHBIE B3aMMOOTHOIICHHS OOLIUTOB C
BCIIOMOTaTeNIbHBIMU KJIETKaMu. JKenoToK, ero CTpoeHue; npe- U BUTEIUIoreHe3. buoxumus oorenesa: CUHTE3 U
nakorieane pPHK u TPHK, tpankcpunims ctpykrypHbIX reHoB, ammudukanus p IHK n o6pazoBanue
CBEpXYMCIEHHBIX sapbiek, nctounuku PHK u Genka npu pasHbIx THIAax ooreHesa, 00pa3oBaHUE KEITOUYHBIX
rpaHyJi, SHAOTEHHBIN U AK30T€HHBIN *KeNTOK. biok Melo3a, ero BUAbI.

SinexneTky, UX CTpoeHUe U CBOMCTBA. SlifieBbie 000JI0UKH (IEPBUYHBIE, BTOPHUHBIE, TPETUYHBIE).
Muxponuine. Kopreke, ero crpoerne. 3aBUCMMOCTb pa3MepoB Siilla OT THUIIA Pa3BUTHUS (CBOOOAHOINYMHOYHOTO,
HEJIMYMHOYHOTO, BTOPUYHOIUYNHOYHOTO0). Kiaccudukanus sui mo KOJIM4ecTBY 3alacHBIX MUTATEIBHBIX
BEILIECTB U 10 PACIPEEICHUIO X B IUTOILUIA3ME.

["ameTorenes y uenoBeka, ero MEIMUMHCKUE aclieKThl. HaydHbIe OCHOBBI yIIpaBIeHUs IPOLIECCAMU
Pa3MHOXKEHHUS CEIbCKOXO03HCTBEHHBIX U IPOMBICIOBBIX )KUBOTHBIX.

OrmnogoTBOpEHUE.
OO6mmas xapakTepucTrka nporecca omtogorBopenus. Ero ¢aszel. Ocemenenue. CONMMKEHNE U BCTpeUa ramMeT;



Hecrenupuieckre GakTopsl, MOBBIIIAIOIINE UX BEPOSITHOCTh (CHHXPOHM3ALIMS FAaMETOreHe3a U KOOpIMHAINS
JeWCTBUI MOJIOB B X0JI€ Pa3MHOKEHHSI, N30BITOYHAS TPOAYKTUBHOCTh CIIEPMATO30U/I0OB [0 CPABHEHUIO C
YHCJIOM SIMII, KPYIHBIE pa3Mephl SiIa U T.1.); TAMOHBI.

AxpocomHas peakuus cnepmueB. [[pOHUKHOBEHHE ciepMaTO30M/1a B SIMIEKIETKY. AKTUBALIMS 1A,
KoprukanbHas peakuus. [IpucnocoGnenus, npenorspainaroniye noaucrnepmuto. Cunramus. Msmenenue
MeTaboaM3Ma B OTUIOATBOPEHHOM stifiie. OoruiazMaTHuecKkas cerperanusi, € mociaeCTBHA.

HckyccTBEHHOE OCEMEHEHNE.

EcTecTBeHHBIC M HCKYCCTBEHHBIE IAPTEHO-, THHO-, aHAPOTEHE3; UX BIMSAHHUE HA IOJIOBYIO CTPYKTYPY
MOITYJISILIVH.

PanHee 3MOpHoOHaIbHOE Pa3BUTHE
Hpobnenue
O6mas xapakrepucTrka mnpouecca. OCOOEHHOCTH AeTIeHHs KIETOK B 3TOT NMepHo/1 (YKOPOUEHHOCTh
MHUTOTHYECKOTO LIUKJIA, OTCYTCTBUE MOCTMUTOTHYECKOTO pocTa Ki1eToK). CHHXPOHHBIN NepuoJ Apo0IeHHs.
JlecuHXpOHU3aIus A€JIeHUs SAep U NepecTpoiika KIeTOYHOI 0 [IMKJIA; aCHHXPOHHBIN eproa JpoOeHus.
CwMmena ¢yHKImif MaTepuHCKOTO TeHoMa 3apoabimeBbiM. [IpaBuna O. 'eptura-1O. Cakca.
Tunsl ApodaeHus, uX 00yCIIOBEHHOCTh: KOJIMYECTBOM XKEJITKA B sMIIe, €ro paclpeieleHueM B IUTOIIa3Me
(ronmoGiacTUYecKoe - paBHOMEPHOE, HEPABHOMEPHOE; MEPOOIACTHIECKOE - TUCKOUIATbHOE, TIOBEPXHOCTHOE) U
OT CBOMCTBaMM LUTOIUIA3MBbI (paJualibHOE, CIIUPAIbHOE, TOBEPXHOCTHOE).
Bnactynsauus, Tunsl crpoenus Oxactyi. braacrouens.

lacTpynsius

OO6mas xapakreprucTuka mnpoiecca. Mopdonorndeckue ABM>KEHUS: MHBarMHAIIMS, UIMMUTPaLns, AeIIMUAHAIUS,
snubonmst. O6pa3oBaHUe ME30JEPMBI, €r0 CIIOCOOBI (TeI00IaTUCYECKUH, SHTEPOIEIBHBIN, TeTIMUHAIIMOHHBIH,
npoaudepannoHHbii). ['acTporens, apXeHTepOH, MOJIOCTh BTOPUYHOHN KUIIIKH.

Teopus 3apoabIIIEBBIX JIUCTKOB - KpyIHeHee Mmopdonornyeckoe o6o6menne. Ero kpurrka. Boomus
CIOCOOO0B TaCTPYJISIIIUK; TUITOTE3bI TacTpen D.I ekkens u ¢aromurenisl M. M. Meunukosa.

KapTtbl npe3yMNTUBHBIX 3a4aTKOB Ha CTaJMK paHHEW racTpyJssl;, onbIThl B. @oxTa.

Bo3moxHbIe MeXaHU3MBI MOP(HOTEHETUIECKUX IBUKEHHUM KJIETOK B XOJI€ TaCTPYIISIIHH, ()OPMUPOBAHUS
racTpouess.

Pannee pa3BuTHe XOPA0BbIX
ACRANIA
JIAHUETHUK. Apo6nenue. 'actpynauus. O6pazoBaHue BTOpUUHON KUIIKK. [IepBryuHas U BTopuuHas
nojyioctH tena. Herpymsmus. CermenTanus me3onepMbl. OO6pa3zoBaHre pOTOBOTO U aHAJBHOTO OTBEPCTHIA.
[TosiBnenue xabepHbix wmeneil. Metamopdo3 nuuunku. Pa6otel A.O.KoBaneBckoro no pa3BuTHIO JTaHLIETHUKA.
Vertebrata
Anamnia
PISCES. Crpoenue siinia. OCHOBHBIE UepThI racTpyisiiuy. JKenTouHas KMIeyHas SHTOIepMa.
BuesapoapiiieBbie opranbl pel0. OCHOBHbIE MOMEHTBI IIOCE3apPO/IBIIIEBOr0 pa3BuTHs. VIckyccTBEHHOE
OCEMEHEHHUE U NHKYyOaIusl.
AMPHIBIA. Ctpoenue siiina. “Cepslii cepn”. po6nenue. biaactyna. OcHOBHbIE 0OCOOCHHOCTH IacTPyJISLIUU.
Heiipynsius: o6pa3zoBanue Xopabl, HEpBHOUM TpyOKu; nuddhepeHmanys Me301epMbl Ha COMUT B OOKOBYIO
wiacTuHKy. OOpa3oBaHue neaoma. Mexanu3mbl MOp(OTeHETU-UECKUX ABMXKEHUN B XOJI€ TaCTPYJISALIHU.
Metamopdo3 ampuowmii.
Amniota
OcobeHHoCTH siiila 1 SMOPUOHATILHOTO PAa3BUTHSI HA3€MHBIX MMO3BOHOYHBIX KaK aJarTalus K cpesie OOUTaHMs.
[IpoBU30pHBIE OpraHbl: aMHUOH, CEPO3a, AITIAHTOUC, JKEATOYHBINA MEIIOK; UX (QYHKIUH.



REPTILIA. AVES. Ctpoenue siimia. J[podnenue. Ocobennoctu ractpynsaiuu. Heipymnsaiusa. O0pa3oBanue
BHE3apOJIBIIIEBHIX YaCTeH, X pa3Butue, GyHKIUN. CpaBHEHHE PA3BUTHUS NTHI] U PEITHINHA.

MAMMALIA. Ctpoenue siiiia 1 0COOEHHOCTH Pa3BUTHUS OJJHOIPOXOIHBIX - CBUICTEIHCTBO UX
MIPOUCXOXKACHUS OT TEPOMOPPHBIX penTuinii. OcOOEHHOCTH Pa3BUTHUS CyMUaTHIX.

Pannee pazBuTHe mnarnieHTapHbIX MitekonuTaronmx. Ctpoenue sitna. J[podnenune. Mopyna. briacrorucra:
smOpuobaact u Tpododnact. lactpynsus. Heiipynsanus. Amnantouc. CpaBHeHHEe 00pa30BaHUs TPOBU30PHBIX
OpPTaHoOB ¢ HM3IIUMHU Amniota, UX OCOOCHHOCTH B CBSI3U C BHYTPUYTPOOHBIM pa3BuTHeM. VIMIUTaHTaIIHS.
OO6pazoBaHue IUIALEHThI, TUIBI €€ CTPOeHUS (AMUTENNO-, AECMO-, Ba30-, TeMoXopuaibHas). OyHKINH
maneHTsl. [lynoBuna. Ponbl.

OcHOBHBIE 3TaIbl SMOPHOHAIEHOTO Pa3BUTHS YEIIOBEKA.

OpraHoreHe3 y Xop/10BbIX ;KUBOTHBIX

dopmupoBaHUe TeNa 3apoAblia, 000CO0IEHHE TOTIOBHOTO U XBOCTOBOTO OT/IEJIOB IPH T0JI00IaCTHIECKOM U
MepoOIACTUIECKOM THUTIAX Pa3BUTHSL.

Pa3BuTHe IEHTpaIbHON M CUMIIATUYECKON HEPBHON CHCTEMBI, OPraHOB UyBCTB. IHIyKIITMOHHBIE TPOIECCHI B
UX pa3BUTHU. POCT HEPBHBIX BOJOKOH, X B3aMMOICHCTBHE C 3aKJIaJKaMU OPTraHOB.

Pa3BuTHE KOKHBIX TIOKPOBOB M WX NMPOU3BOAHBIX. KOKHBIE jKeJIe3bl, KOCTHBIE M POTOBBIEC YEITYH, MIEPbs,
BOJIOCHI. B3anMoeicTBre MEXTy SKTOAEPMAITLHBIMU M ME30/IePMaIbHBIMI KOMIIOHEHTAMH 3aKJIaJIOK.

Pa3BuTHe nuIeBapuTeIbHON CHCTEMBI M OPTaHOB JIBIXaHUS. 3aKJIaKU TIEPEIHEH U 3aTHeH KHIITKH.
O0pa3oBaHuE POTOBOTO U 33IHEIPOXOIHOTO OTBEPCTHH y IEPBUYHO- U BTOPHUHOPOTHIX. [{uddepenimponka
TJIOTOYHOTO OT/IeNa KulleyHuka. JKabepHbie kKapMaHsbl, xkaOepHbIe mean. MHIyKIIMOHHBIE CBSI3H MEXKTY IKTO- U
SHTOICPMATILHBIMH YaCTSIMHU 3akiIaiok. OOpa3oBaHue JETKUX, 3aknaaka u auddepeHnnpoBka xenes
OpOHXHMAIBPHOW TPYMIBI (IMUTOBUIHOM, TAPAIIUTOBUIHOM, 300HOM). JluddepeHnpoBka cpeHe KUIIKHY;
3aKJIa/IKa Me4YeHu, MHIYLUpYIollee JeiicTBUe Ha He€ 3ayaTka cep/a; oOpa3oBaHue MOIKEITY0UHOM KeTe3bl;
(opmMooOpa3oBaTebHBIE B3aUMO-JCHCTBUS MEKIY SHTOJCPMAIbHBIM SIUTEINEM U ME3CHXHMOM MpU
mudGepeHIPOBKE POU3BOIHBIX IHTOICPMBI.

Pa3Butue ckenera u Mo, JuddepeHippoBka cOMUTa HA MUOTOM, CKJIEPOTOM U JIEPMa-TOM; Pa3BUTHE
0CEBOI0 CKeJeTa. DKTOME3eHXMMa M 00pa30BaHue BUCLEPATBHON MYCKYJIaTyphl
Pa3BuTne KpOBEHOCHOW CHCTEMBI. 3aKiaka cepia, KPOBIHBIX OCTPOBKOB, KDOBEHOCHBIX COCY/IOB.

Pa3zBuTne MmodenosnoBoii cuctemsr. O6pa3oBanue mporedpoca, MezoHedpoca u metanedpoca; B3auMOJICHCTBHE
TKaHel NP pa3BUTHH; IETCPMHUHALINS Pa3BUTHS U HHBOJIIONINHU TIpoHedpoca u Me3oHedpoca. Pa3zsutue
HaanmoueyHukoB. OOpa3oBaHue 1mosoBoro Bauka. CTpykTypa HeauddepeHmpoBanHoii ronaasl. [lomosas
mddepeHIrpoBKa TOHAI U TIOJIOBBIX MPOTOKOB. [ eHeTHUECKHE 1 TOPMOHAIIbHBIE MEXaHU3MBI TIOJIOBOM
mudGepeHITUPOBKH.

Pa3Butne koHeuHOCTH. [Ipe3yMNTUBHBIN 3a4aTOK KOHEYHOCTH U €T0 JAeTEPMUHAIMS (Ha CTaJUU HEUPYJIBI).
Me3zoaepManbHbBIN U SHTOICPMAIIBHBIN KOMIIOHEHTHI 3a4aTKa U MHIYKIIMOHHBIE B3aUMOICUCTBUS MEX/Ty HUMHU.
[TocnenoBaTeabHOCTH JETEPMHUHAIIMH OCEH U OTAETBHBIX YacTeil KOHEYHOCTH.

MocTamOpuonanbHoe passutue. Meramopdos
Paznuuns B cTenenu pa3BUTUS K KOHILY SMOPHOHAJILHOTO NIEpHO/Ia y pa3HbIX KUBOTHBIX. Mopdorenernueckue
MIPOLIECCHI B TOCTAIMOPHUOHANIBHBIN NEPUO/ Pa3BUTHS KUBOTHBIX. CTapeHHe, ero BO3MO)KHBIE MEXaHU3MBI.
[Ipsimoe u HenpsiMoe pa3zBuTHE. THUIBI TMUYMHOK Y O€CIIO3BOHOUHBIX. bruonornyeckoe 3HaueHue Mmetamopdosa,
€r0 ¥ OCHOBHBIE 3aKOHOMEPHOCTH. 3aBHCUMOCTh MeTaMop(03a OT yCIOBUI CPEIbI U MEXaHU3MBI UX BIIHSIHUS
Ha opranusm. Heorenus.

MexaHuka pa3BUTHSI
OnTOTeHe3 Kak mocieaoBaTenbHOCTh quddepeniumanuii. [Tonstue muddepennmnanum. Jlerepmunanms.
[IpoGnema gerepMuHaINY - IEHTpaIbHas MpobdiemMa OUOIOTUN UHANBUAYATBHOTO pa3BUTHUs. JleTepMuHanus Ha



paHHUX dTamnax pa3BUTHUs. BbIsBIeHNE HAYaNBHBIX AETEPMUHAINI OHTOreHe3a (IKCIEPUMEHTHI 10
pa3zeneHuo, CIMAHUIO, YMEPIIBICHUIO 0JIACTOMEPOB; SKCIIEPUMEHTHI HaJl sIIeKIeTKaMu). DMOpHOHAIbHAS
perymsiumst. Mo3anuHnsle U perynstophsle siina. 3akoH I'. puma; “sntenexus’” I'. Jpuia - npumep
MEXaHHCTUYECKOTO MOAX0/1a K UCCIIE0BAHUIO0 OMOJIOTHYECKOTO Pa3BUTHSI.

Bo3HUKHOBEHNE OTHOSHIIEBBIX OJIM3HELIOB; MOIUIMOPUOHHS.

OkcnepumenTs! [ [lInemana o pa3aeneHuto 3urotsl aMmpuomii. JlokazaTenbCTBO HHAYIMPYIOLIETO XapaKTepa
B3aMMOJICHCTBUS TpU AU PEepeHIInay HEPBHOW TPYOKH; TIepBHYHAs IMOpHOHATbHAS HHAYKIUs. MHIyKTOp N
muieHb. Komnerennus. Pacimmpenne obmacteit u yIyIMHEHHE CpOKa KOMITETCHIIMK B dusiorenese. “/[BoiiHoe
obecnieuenre” nuddepeHuanuy MUIIeHH. IMOpHUOHAIbHAS UHIYKIIHS - YHUBEPCAIbHBIN MEXaHU3M
muddepennuanuu. JxcnepumenTs! [1. Hptokyna. MHAyKIMK TaHTeHIIMATBHBIC U BEPTHKAIIBHEIC; TUPEKTUBHBIC
Y TIEPMUCCUBHBIE (pa3pelIarolue).

[Touckn MexaHu3MOB MOP(POTEHETUIECKOTO TKAHEBOTO B3auMOAeUCTBHA. DPdekT “MEPT-BOTO OpraHuzaropa’.
Jloka3aTenbCTBO XUMUYECKOTO XapakTepa HHAYKIIMOHHOTO B3aumoeiicTBus. [loustue mopdoreHna, ero
nevictue. DxcnepumenTsl JI. Cakcena u C. ToiiBonena, X. Tunemana, T. SIMaasl u 1ip.; MeTO “coHABUYA”.
Jloka3aTenbCcTBO BO3MOKHOCTH pealin3alliid MOP(POreHETUYECKOr0 TKAHEBOTO B3aUMOJIEHCTBUS IOCPEACTBOM
JIBYX MOP(OTEHOB, €r0 BO3MOXKHBIN MEXaHU3M (IBYTpaJueHTHAs THIIOTE3a).

OHTOreHe3 kak unejaocTHblil npouecc. [Ipodaembr Mopdorenesa

[Tpo6iieMa 11eI0CTHOCTH OHTOTeHe3a. Jloka3aTenbCTBa CyIeCTBOBaHUS (DaKTOPOB I[EIOCTHOTO KOHTPOJIS:
AMOpHOHANIEHAS PETYIIALNS, HCU3MEHHOCTh MIPEMaTTepHa MPU MYTAIUSAX, CXOACTBO Pa3BUTHUS MIPEICTaBUTENICH
Pa3HBIX CUCTEMATUYECKUX TPYII, HATMYUE B UHIUBUIYAIBHOM PAa3BUTHU MAKpOMOPSIKa PU BO3MOKHOM
OTCYTCTBHM MUKPOIIOPSIAKA.

OHTOreHe3 - nepexo/i U3 HEYNOPSAAOUYEHHOTIO COCTOSHUS K YIOPSAOUYEHHOM; TOHM)KEHUE MOpsAIKA
MIPOCTPAHCTBEHHOW CUMMETPUH KaK €ro MPOsIBIICHHUE.

Teopust GU3NOIIOTUYECKUX TPAJUCHTOB; paboThl U.Hailina mo ycTaHOBJICHUIO TPAUCHTOB JE3UHTETPAIH
OTMUpPaHHUS; peaan3anus pa3BUTHS BCIEICTBUE YCTAHOBICHUS (PU3NOIOTUYECKUX TPAJAUEHTOB U BHEIIHETO
BO3JeiCTBUS. Peanuzanusa npuHiuna camoopranuzamnuu. Kputuka reopun GU3HOIOrHUECKUX TPaIUEeHTOB.
Konnenmus no3unuonnoi napopmaruu JI.Boiasnepra.

[TpoGemsr mopdorenesa. [Ipuniun “ycroitunBoro HepaBHOBecus” 3. bayspa. OCHOBHBIE TIOJTOKEHUS
Teopun 6uonorudeckoro noius A. I'. I'ypBuua kak npuéma onucaHus SBJIEHUS; TPOrHO3UPOBaHUEe MopdoreHesa
nocpeacTBoM He€. MoaenupoBanue B SMOPHOTIOTHH.

CoBpeMeHHbIe MpeIcTaBIeHHs 00 YMOpHOHAIEHOM ToJie. THonoro-Mmopdosiornyeckue Moaesu.

CunepreTuka 1 HcclieJoBaHUE OHTOreHe3a. /uccumnaruBabie CTPYKTYpbl. Moienu, OCHOBaHHBIEC HA MIPUHITUTIAX
camoopranuzanuu. Mojaenb A. Teropunra; “Oproccensarop”’. Moaemu A. ['mpepa-X. Meitaxapara.

Monenu MmopdoreHesa ¢ y4€TOM MEXaHHUECKUX HAIPSHKEHUH.

3akoH I'. lpuiiia - 01MH U3 OCHOBHBIX MPUHIIMIIOB MUCCIIEIOBAHUS OHTOT€HE3A.

PocT :KMBOTHBIX
[TonsTHE O pocTe; ero BUABL. PoCT 3a c4€T HAKOIJICHNST HEOPTAaHMUECKUX BEUIECTB U 32 CYET COOCTBEHHO KUBOU
npororia3Mbl. Poct aykceTnuHbli U nposiddepaiioHHbIi (aKKPELIMOHHBIA U MYJIBTUIUTMKATUBHBIN )
MaremaTnueckue METObI UCCIIEIOBaHNsI 3aKOHOMEPHOCTEN pOCTa. Y PAaBHEHMSI pOCTa: MOHITHE, TOAXOBI K
UX BbIpaOOTKe. XapaKTepUCTUKU Pa3MEpPHBIE U BECOBbIC, UX COOTHOIIeeHHe. KoHeuHbIe pa3Mephl Tena
’KHBOTHOTO M (PAKTOPBI, UX OTPEAETISIONINE.
VYpaBHenust myabTUILIIMKaTuBHOTO pocTa (C. bponu, JI. pon bepranandu). YpaBHeHus: akkpellmOHHOTO POCTa.
Poct u popmooOpazoBaTenbHble npoueccsl. Automerpus. Mi3MeHeHne nponopiuuii Tena B X0/ie OHTOT€He3a,
ero OMOJOrMYECKU cMBICT (COXpaHeHHEe (PU3NYECKOTo NOoA00Hs). Y paBHEHUS AITIOMETPUUYECKOTO POCTa;
dopmyia JIx. ['ekcnn. ['pagueHTsI pocTa. AJNTIOMETPUIECKUI POCT KaK CPEJCTBO JOCTHKCHHSI
BupocnenupuaHOCTH (POPMBI.



KondopmusIit pocr.
Bnusinue Ha poct hakTopoB cpenbl. KoMeHcanmoHHbIH pocT. DKBU(UHATHHOCTH POCTA.

OcHOBHBIE MOAXOAbI K PelIeHNI0 MP00/1eMbl COOTHOIIEHUS OHTO- M (PUIIOTeHe3a
Hctopus npobaemsl. JlucKyccusi 0 cOOTHOIIEHNH “cTpykrypa-pynkius” (K. Kiosee)
“cTpyktypa-hopmoodpazoanue” (K. Cent-Unep). DBomronus uaeu.
dusnoreHes Kak COBOKYITHOCTb OTOOPaHHBIX OHTOT€HE30B.
Apxeturbl, y31bl cxoactsa. [lonstue ¢pumsmoOpuorenesa. I'eTepoXpoHuH, X TUIIBL: aKcesnepanus, negoMopho3
(nmporenes), HeoTeHuUs, runepMmop¢o3 (anadonust). Pons rerepoxponuii B puiorenese.
COOTHOCUMOCTB MPOLIECCOB OHTO- U (PUIIOTEHE3a, B OCHOBE KOTOPBIX JIeXkKaT OM(ypKallMOHHbIE JTUHAMUYECKHE
CTPYKTYDBI.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. CaBpoga, O. b. OcHOBBI SMOpHOJIOTHH : y4eOHOE TTOCOOME HA PYCCKOM M aHTJIMMCKOM SI3BIKaX ISl CTYJICHTOB
I u IT kypcoB cnermanpHOCTeH «JleueOHnoe nemo» u «Cromartonorus» / O. b. Caspoga, U. 3. Epémuna. —
Mocksa : Poccuiickuii yHuBepcuTeT Apyx0b1 HapoaoB, 2013. — 147 c. — ISBN 978-5-209-04361-4. — Tekct
: OJIEKTPOHHBIN // DnekTpoHHO-O0nbMnoTeunas cucrema IPR BOOKS : [caiiT].
http://www.iprbookshop.ru/22202

2. Jlenuenko, E. M. llutonorus, rTucToiorus u ’MOPUOIIOTHS : YYeOHUK JIJIS aKkaJieMUYecKoro OakanaBpuara /
E. M. Jlenuenko. — 2-e u3 ., ucnp. u g1on. — Mocksa : U3narensctBo FOpaiit, 2019. — 355 ¢. — (bakanasp.
Axkanemuueckuii kypc). — ISBN 978-5-534-08185-5. — Texkct : anekrponnsiii / 9bC KOpait [caiiT].
https://www.urait.ru/bcode/437811

JdomosHuTeIbHAA:
1. I[IpakTukym mo 3MOpHoOIOTruu:yueOHOe TocoOue i CTYIEHTOB YHUBEPCUTETOB, O0YUAIOIIUXCS IO

HarpasieHuto 510600 "buonorus" u Ouonorndeckum criennaabHOCTAM/B. A. T'onmnuenkos [u ap.] ; pen.: B. A.
INomnuenkos, M. JI. CemenoBa.-MockBa: Akaaemus1,2004, ISBN 5-7695-1330-6.-208.-bubauorp.: c. 201

2. l'onmnuenkoB B. A.,lIBanoB E. A.,HukepsicoBa E. H. OMOpuonorus:y4eOHUK A5 CTyIEHTOB YHUBEPCUTETOB,
oOyuatomuxcs 1o Hanpasieruro 510600 "buonorus" u 6uonornueckum cnenuanbHocTsIM/B. A. ['onndeHkoB,
E. A. UBanos, E. H. HukepscoBa.-Mocksa: Akagemus,2004, ISBN 5-7695-1168-0.-224.-bubnuorp.: c. 214-215

3. benoycos JI. B. Beeaenue B o011yro sMOpHUOIOTHIO: y4eOHUK ISl OMOTOTHYECKUX CIEIUATBHOCTEH
yausepcuretos/JI. B. benoycos.-MockBa:M3narensctBo MockoBckoro yausepcurera,1980.-211.-bubmumorp. B
KOHIIE TJIaB



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.anatomy.ulsu.ru/ru/ Hayunoe MenunnHcKoe 00IIEeCTBO aHATOMOB, THCTOJIOTOB U IMOPHUOJIOTOB
http://embryology.bio.msu.ru/ Kabeapa smOpuonoruu MI'Y
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

OO6pazoBaTenbHbIN MpoIiece Mo TUCHUIUTMHE BuoJiorusi pa3MHOKeHUs U Pa3BUTHSI TIPEIToIaraet
MCIOJIb30BaHUE CIIEAYIOIIEr0 MPOrpaMMHOT0 o0ecTieueHus] 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
Mpe3eHTAIIMOHHBIC MaTepUabl (CIaibl IO TeMaM JIGKIIMOHHBIX M MPAKTUYECKUX 3aHATUN);

JOCTYII B pekuMe on-line B DnekTpoHHY0 6nbmnoTeunyto cucremy (ObC)
JOCTYI B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA.

[TepeyeHr HEOOXOIUMOTO JTUIIEH3MOHHOTO U (MJIH) CBOOOIHO PACTIPOCTPAHIEMOTO ITPOTrPAMMHOTO
o0ecrieyeHus:

1) opucHbI nakeT NpUIOKEHUH (TEKCTOBBINA IPOLIECCOP, MPOTrpaMMa JUIsl TOATOTOBKH 3JIEKTPOHHBIX
IIpe3eHTalH);

2) nmporpaMmMa JeMOHCTpPAIMH BUACOMATEPUATIOB (TIPOUTPHIBATED);

3) npuiokeHue, NO3BOJISIONIEe MPOCMATPUBATh U BOCTIPOM3BOANUTE MeauakoHTeHT PDF-daiinos;
JlMcuuIuiiHa He IpeyCcMaTpUBaeT UCIOJIb30BaHHE CHICIIMATU3UPOBAHHOTO ITPOIPAMMHOTO 00ecreueHus

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aITaHH TT0 JUCIUIUINHE PEKOMEHIYETCS HCTIOh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu TUCTaHIMOHHON paOOTHI U IPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
WCTIOJIh30BAThCS:

cucteMa BuseokoHpepeHIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaiep>KkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe3€HTaHHﬁ, ayJIuo- U BUJACOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJJaHuA JJ11 COBMECTHOI paboThI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepUaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM VIl OCYIIECTBJICHUS
00pa3oBaTeJIbHOI0 Npouecca 1no AMCuMIINHe

Jlns mpoBeieH!sl JIEKIIMOHHBIX 3aHATHI HeoOXxoanMa yueOHast ay IMTOpHsl, OCHAIEHHAas! CHIEIUATN3UPOBAHHOM
Me0elblo, IEMOHCTPALIMOHHBIM 000pyA0BaHNEM (IIPOEKTOP, IKpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
IIPOrpaMMHBIM 0OecrieyeHNeM, y4eOHO-HarJIIHBIMUA [TOCOOMSIMU, IEMOHCTPAIIMOHHBIMU MaTepHuaIaMH,
MEJOBOH (M) WX MapKEPHOH 10CKOM

Jlnst mpoBeieHust 1a00paTOPHBIX 3aHATHI HeoOxonuma «JlabopaTtopust SMOPUOTIOTHH U TUCTOJIOTHIY,
OCHaIlleHHast 1a00paTOPHBIM 000pyIOBaHUEM M YUeOHO-HAMIAHBIME 1TocoousMu. CocTaB 000py1oBaHUS,
yueOHO-HaTISAHBIX TTOCOOMH, MpeAcTaBiIeH B MacnopTe Ja0opaToOpuid.

Jlist camocTosATeIbHOM paboThl HeoOXoauMBbI omMerieHuss Hayunoi 6ubmmorexku [ITHUY . [Tomemnmenus
Hayunoii 6u6mmorexku [I'HNY, o6ecnieunBaroT J0CTYI K JTOKATLHOW M TI100aIbHOM CETSIM.

Jlst mpoBeIeHN s MEPOTIPUSITHI TEKYIIETO KOHTPOJIS ¥ IPOMEXYTOYHOW aTTeCTAIMH, TPYIIIOBBIX U
WHIWBHTyaTbHBIX KOHCYJIBTAIMK HEO0X0IMMa yaeOHast ayAUTOPHs, OCHAIIICHHAS! CTICIIHATM3UPOBAHHOM



Me0elnblo, IEMOHCTPALIMOHHBIM 000pyA0BaHNEM (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
MPOrpaMMHBIM OOecTieueHuEM, MEJIOBOH (1) WIIM MapKEepPHOU JOCKOM.

[Tomemenus nayunoi 6uomuorexku [I'HUY mist oGecriederHust caMoCTOSITEIbHON PaboThl 00yUYarOIINXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JIOCTYNOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHalbHbIMU
KOMIIBIOTEpPaMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, KopI.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEPaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00ANBbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 321 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKAJbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce koMInbloTephl, yCTaHOBJIECHHBIE B TOMELIEHUAX HAy4YHOU OMOJINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBast cucrema «Koncynprantlnocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
Buosiorusi pa3aMHoOXKeHUs U PAa3BUTHS

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK 4

Crnoco0eH NpUMEHATHb 3HAaHUSA B 00J1acTH (PyHIAMEHTAJBHBIX OMOJO0THYECKUX HAYK NPH
peLieHN U NpodecCHOHAIBHBIX 3a1a4

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIlIK 4.1 BbITh c1ocoOHBIM HeynosierBopure

JleMOHCTpHpYyeT 3HAHUS
B 00nacTu
byHIaMEHTATBHBIX
OMOJIOrMUECKHUX HayK
[PU PEUICHUN
npodeccuoHaTbHBIX
3a1a4

JIEeMOHCTPHPOBATH 3HAHUS B
obnactu hyHIaAMEHTATBHBIX
OMOJIOTrMYECKHUX HAyK IPU
petieHuu npodecCuoHaATbHBIX
3ama4y

He umeet 3Hanmii B odactu

(dbyHIaMEHTATBHBIX OMOJOTHYECKUX HAYK TTPH

perieHnu npodecCHOHATbHBIX 3a/1a4

Y10BJ1€TBOPUTEbH

Nwmeer oOmmume npeacTaBiaeHus: B 00J1acTh

(dbyHIaMEHTATBHBIX OMOJOTHYECKUX HAYK TIPH

perieHnu npodecCHOHATbHBIX 3a/1a4
Xopomuo

HMeeT oCHOBHBIE 3HAHMS B 00J1aCTH

(dbyHIaMEHTATBHBIX OMOJOTHYECKUX HAYK TIPH

penieHnu npodecCHOHATbHBIX 3a/1a4
OT1au4Ho

JleMOHCTpUpYEeT MPOYHbIE 3HAHUS B 001aCTH

(dbyHIaMEHTATBHBIX OMOJOTHYECKUX HAYK TTPH

penieHrnu npodecCHOHATBHBIX 3a/1a4

OIIK 4.1
JleMOHCTpHpYyeT 3HAHUS
B o0nacTu
dbyHIaMEHTATBHBIX
OMOJIOrMYECKUX HayK
MIPH PEIICHUN
MpoeCCUOHATBHBIX
3aaq

BboITh crtocoOHBIM
JIEMOHCTPUPOBATh TEOPETUICCKHE
N MPAKTUYCCKHUEC 3HAHUS B
n30paHHOM MpeIMETHON 00JIacTH

HeynosierBopure
OTCyTCTBYIOT 3HAHUS B 001aCTH
(dbyHIaMEHTAIBHBIX OMOJOTHYECKUX HAYK TIPH
perieHnu npodecCHOHATbHBIX 3a/1a4

YoB1€TBOPUTEJIBH
Nmeet obmue oOuiye npeacTaBieHus B
obnactu GyHAaAMEHTAIBHBIX OMOJIOTHYECKHUX
HayK IPHU PEIIeHUN MPOPECCUOHATBHBIX 3a1a9

Xopomuro
JleMOHCTpHUpYET OCHOBHBIE 3HAHHUSI B 00JIACTH
(byHIaMeHTaIbHBIX OMOJIOTUYECKUX HAYK MPHU
perieHnu npodecCHOHATBHBIX 3a/1a4
OT1an4yHO
JleMOHCTpUpYEeT MPOYHbIE 3HAHUS B 001aCTH
(byHIaMeHTaIbHBIX OMOJIOTUYECKUX HAYK MPHU
perieHnu npodecCHOHATBHBIX 3a/1a4




IK.1

Cnoco0eH NpUMEHSITH 3HAHUS B 00J1aCTH OHOJIOTNYECKUX HAYK B 00beMe I0CTATOYHOM J1JIsl
BeJleHNs MPOo(¢eCCHOHAIBHOM 1eATEJIbHOCTH

Komnerenuus IInanupyembie pe3yjbTaThl Kpurepun oneHuBaHus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IK.1.4 BbITh crioOcOOHBIM pemiaTh HeynoBierBopureJ
pemaer npogeccuoHaIbHbIE 3a/1a41 Ha He crioco6HbIM pemath npopeccuoHaIbHbIE
npogecCHOHATIbHBIE OCHOBE 3HaHUU O CTPYKTYpPHO- 3a/1a4d Ha OCHOBE 3HAHUU O CTPYKTYpPHO-

3a/1a4d Ha OCHOBE
3HAHUH O CTPYKTYpPHO-
(GyHKIIMOHATBEHOM
OpraHM3alMK KUBBIX
00BEKTOB

(GyHKIIMOHATBLHOW OpTaHU3aIlun
JKUBBIX O0OBEKTOB

(YHKIIMOHATLHOM OpraHU3aIlliy KUBBIX
00BEKTOB
Y10BJIETBOPHUTEIbH

Hwmeet npeacTaBieHue O peeHun
npodeccuoHanbHbIC 3a/1a4M HA OCHOBE 3HAHUMN
0 CTPYKTYpPHO-(YHKIIMOHATILHON OpraHU3aIuu
JKMBEIX 00BHEKTOB

Xopomuo
MosxeT pemath npodeccuoHaNbHbIE 33141 Ha
OCHOBE 3HAHUH O CTPYKTYpPHO-
(YHKIIMOHATLHOM OpraHU3alliy KUBBIX
00BEKTOB

OT1au4Ho
Crniocob6en 3(pdekTrBHO pernaTh
npodeCCHOHAIbHBIC 33/1a4l HAa OCHOBE 3HAHUH
0 CTPYKTYpPHO-(YHKIIMOHATLHON OpraHU3aluu
JKMBEIX 00HEKTOB




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema goctaBku : CYOC

Buja meponpusiTHs POMEKYTOYHOM ATTECTANMH : 3a4eT
Cnoco0 npoBeieHUsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanuy : OlLieHKa N0 JUCUUIIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTAIlMK ONpPEENsIeTCs Ha OCHOBE 0ayuioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPUITUSX, TPOBOJIUMBIX B T€UEHUE YUYEOHOTO NIEpUo/Ia.
MaxkcumMajbHOe KoJudecTBo 0aion : 100

KonBeprauusi 60a/U10B B 0TMETKH

«oTJan4Ho» - ot 81 1o 100
«xopomo» - ot 61 no 80

«YAOBJIETBOPUTEIBLHO» - OT 44 10 60
«HEYIO0BJICTBOPUTEIbHO» / «He3a4TeHo» MeHee 44 Oaiia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Brenenne
BxoaHoe TectupoBanue

3HaHue 001X 3aKOHOMEPHOCTEH
Pa3MHOXKEHHUS U Pa3BUTHUS )KUBOTHBIX.

OIIK 4.1

JleMoHCTpHpYyET 3HaHUS B 00IaCTH
(byHIaMEHTaIBHBIX
OMOJIOTMUECKUX HayK IpU
pelieHny podeCcCUOHATBHBIX
3aaq

OCHOBHBIE TTOHATHS
IIncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

3HaTh ¥ MOHUMATh OCHOBHBIE MOHATHUS
OMOJIOTUH PENPOTYKIIH

OIIK 4.1

JleMOHCTpHpyeT 3HaHUS B 00JIaCTH
(byHIaMeHTaIbHBIX
OMOJIOTHYECKHUX HAaYyK MPHU
pelnieHnu npodecCUOHaTbHBIX
3ajayu

PanHee pa3BuTHE XOpAOBBIX
3ammmaeMoe KOHTPOJIbHOE
MeponpusTue

3HaTh OCHOBHBIE ATAIbI
MIPEA3aPOIBIIICBOTO Pa3BUTHA. 3HATH
OCHOBHBIE JTarbl U 0COOCHHOCTH PAaHHETO
OHTOT'€HE3a KUBOTHBIX

MexaHuka pa3BUTHS
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTie

3HaTh OCHOBHBIE ATAITbl OPraHOTEeHE3a
XOPJIOBBIX KHBOTHBIX. 3HATh 0COOEHHOCTH
MOCTAMOPHUOHAIIBHOTO Pa3BUTHS
JKUBOTHBIX.

IIK.1.4

pemaeT npodeccuoHaIbHBIC
3aJ1a4¥ HA OCHOBE 3HAHUU O
CTPYKTYPHO-(PYHKITHOHATHHOU
opraHu3aluu XUBbBIX 00BEKTOB

OCHOBHEBIE IOIXOIBI K
PELICHHIO TTPOOIIEMBI
COOTHOLIEHHS OHTO- U
¢duorenesa

HTorosoe KOHTpPOJIbHOE
MeponpusiTue

3HATL OCHOBHEIE TTIOHATHS MEXaHUKH
Pa3BUTHSL; UMETh MPEICTABICHUS O
MOJIX0JIaX K peUIeHHI0 MpodiemM
MopdoreHes3a.3HaTh OCHOBHBIE MTOIXOIbI
noaXxoabl K pCIICHHIO HpO-6H€MI)I
COOTHOILIEHHSI OHTO- U (uiIoreHe3a. 3HaTb
OCHOBHBIE MAaTEMAaTUIECKHUE MOJICITH
pocrTa.

Cneundukanusa MeponpusTHH TEKylIero KOHTPOJIS




BBenenne

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ais, BEICTABISIEMbIH 32 MEPONPUATHE IPOMEKYTOUHON aTTecTanuu: 0
ITpoxoanoii 6amt: 0

IToxa3aTen oueHMBaHUA Basiasi
TecToBble 3a1aHUs 10 OCOOEHHOCTSAM Pa3BUTHUS AKUBOTHBIX PA3HbIX TAKCOHOMUYECKUX TPYIII 10
TecToBble 3a1aHUs 10 OCOOEHHOCTAM Pa3MHOKEHUS Y AKUBOTHBIX Pa3HbIX TAKCOHOMUYECKUX 10
rpynn
OcHoBHBIC NOHATHSA
IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayINTOPHOH padoThI
MaxkcumanbHbIi 0aii, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 20
[Tpoxonnoii 6amt: 9
IToxa3aTesn oueHMBaHUA Basiasi
OcHoOBHbIE 3Tallbl pa3BUTHS OMOJIOTUU PETIPOTYKIUH. 3adaHUs C OTKPHITHIM 0TBETOM (10 10
3ajaHuil). BepHslit oTBeT Ha 1 Bompoc - 1 6an
OcHOBHBbIE MOHATUS OMOJIOTUH PENPONYKIMH. 3alaHusl C OTKPBITHIM oTBeTOM (10 3ananmuii). 10
Bepnsriit orBeT Ha 1 Bompoc - 1 6amn
PanHee pa3BuTHe XOPA0OBBIX
IIpoaomKUTENPHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOH padoThI
MaxkcumanbHbIi 0a, BEICTAaBIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 20
ITpoxonnoii 6amt: 9
IToxa3aTen oueHMBaHUA basiasi
3HaTh OCHOBHBIE 3Tallbl IPEA3aPOABIIIEBOIO Pa3BUTHUS. 3aJaHUS C OTKPBITHIM oTBeTOM (10 10
3ajaHuil). BepHslit oTBeT Ha 1 Bompoc - 1 6ann
3HaTh OCHOBHBIE 3TaIlbl U 0COOEHHOCTH PAHHEI0 OHTOI'€HE3a JKUBOTHBIX. 3aaHUsI C OTKPBITHIM 10
otBeToM (10 3amanuit). Bepnsrii oTBeT Ha 1 Bompoc - 1 6ami
Mexanuka pa3BUTHA
IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI
MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 20
ITpoxonnoii 6amn: 9
IToxa3aTen oueHMBaHUA Basiasi
3HaTh 0COOEHHOCTU OCTAIMOPUOHAILHOTO Pa3BUTHS )KUBOTHBIX. 3aJJaHUsI C OTKPBITBIM OTBETOM 10
(10 3amanuit). Bepnsrii otBeT Ha 1 Bompoc - 1 6amn
3HaTh OCHOBHBIE 3Tallbl OPraHOTE€HE3a XOPIOBBIX KUBOTHBIX. 3a/laHUs C OTKPBHITHIM O0TBEeTOM (10 10

3amanuii). BepHsbiit orBeT Ha 1 Bompoc - 1 6amn




OcHoBHBbIE TOAX0bI K PelIEHUI0 MP00.JIeMbl COOTHOIIIEHHSI OHTO- U (pUJIoreHe3a

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbli 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoanoii 6amn: 17

IToxa3aTen oueHMBaHUA Basiasi

3HaTh OCHOBHBIE MOHATUS MEXaHUKH pa3BUTHs. 10 TecToBbIX 3a1aHuil. BepHblii oTBeT Ha 1 10
Bompoc - 1 6ann

3HaTh OCHOBHbBIE MaTeMaTu4yeckue Mojienn pocta. 10 TecToBbIX 3a1aHuil. BepHsblil oTBeT Ha 1 10
Borpoc - 1 Gamn

3HaTh OCHOBHBIE MOJIXOBI TIOAXO/IBI K PEIICHHUIO MPO-0JIEMBI COOTHOIIIEHHUS OHTO- U (pUIIOTEHEe3a. 10
10 TecToBBIX 3amanuii. BepHsiii oTBeT Ha 1 Bompoc - 1 6amn

NmeThb npeacTaBiaeHus 0 MOaXo1ax K pereHuto mpooaem mopdorenesa. 10 TeCTOBBIX 3aaHMA. 10

Bepusriii otBet Ha 1 Bompoc - 1 6amn




