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1 HEJIN U 3AJAYN OCBOEHUSA JUCHUITJINHBI
Lenw:

— MpHOOpEeTEeHNe CTYICHTaMH OOIIETEOPETHYECKUX 3HAHUH U CIIOCOOHOCTH MPUMEHSThH
OCHOBHBIE  TIOHATHS B  oOjactu  Ouwonorud, HeoOXoaumble uis  (OPMHUPOBAHHS
€CTECTBEHHOHAYYHOT'O MUPOBO33PEHHS B IPAKTUYECKON AEATEILHOCTH Bpaya.
3aoauu:

— HW3y4YCHHE CTYACHTAMH MHOTOYPOBHEBOM OpraHu3aliy OHOJIOTHYECKHX CHCTEM,
3aKOHOMEPHOCTEH HBOJIOLUN OPraHHYecKOro Mupa, (QYHKIMOHUPOBAHHUS OUOIOTHYECKUX
CHCTEM;

— (hopMUpOBaHME Yy CTYACHTOB IPEACTABICHUS O YEJIOBEKE, KaK O LIEHTPAIbHOM O00BEKTE
U3y4YCeHUS B MEAUIIMHCKON OMOJIOTHH;

— U3y4YEHHE CTyIEHTaMHU OHOCOLIMATIBHON NPUPOABI YEIOBEKa, €ro MOJYNHEHHOCTD
00111e0MOTOrNIECKUM 3aKOHAM Pa3BUTHS, €IMHCTBA YEIOBEKa CO Cpeaoil oOuTanus;

— W3y4YCHHUE CTYACHTAMH IPEJICTABICHUS O COBPEMEHHOH IKOCHCTEME, ICHUCTBHS B HEH
AHTPOTIOT€HHBIX (PAKTOPOB, aIANTAIMH YEJIOBEKa K Cpeie OOUTaHHUS.

2 MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII
HAIIPABJIEHUSA IIOAT'OTOBKH

YueOHnas nucuurinHa «buonorusy» oTHOCUTCS K 010Ky 1, 6azo6as yacmo:

OOydeHHE CTYIACHTOB OHMOJOTHH B MEIUIMHCKHX BY3ax ocymiecTBisieTCs Ha OCHOBE
MPEEMCTBCHHOCTH 3HAHWH, YMEHUH M KOMIICTCHIIMH, TOJYYCHHBIX B Kypce OHOJIOTHH
o0m1eo0pa3oBaTeIbHBIX YUCOHBIX 3aBEJACHUIN, a TAaKKe 3HAHUM XUMUHU, (QU3UKH, reorpadwuu,
MaTeMaTHKHU, HCTOPHH.

JuctuminHa «BroIoTHs SBISETCS MPEAMISCTBYIONICH TSl H3YUYCHHSI TACITUTUIHH:
OMOXHMMMS, TUCTOJIOTHUS, SMOPHOJIOTHS, [IUTOJIOTHUS — THCTOJIOTHS IOJIOCTH IOJIOCTH PTa,
MUKPOOHOJIOTHS, BHUPYCOJIOTHS - MHKPOOHOJIOTHS  TIOJIOCTH  PTa,  JIHISMHUOJIOTHS,
MH(EKIMOHHBIE 00JIE3HU.

3 TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

IIporpamma  cocTaBieHa B  COOTBETCTBUM ¢  TpeboBaHusMH — DenepaibHOTro
lNocynapctBenHoro oOpazoBarenbHoro crangapra (PI'OC) Bwicmiero mpodeccnoHaTIbHOTO
o0Opa3oBaHMsl K 00s3aTeIbHOMY MHUHUMYMY COJIEpKaHUS OCHOBHOW 00pa3oBaTeibHOI
IIPOrpaMMBbl, YTBEpKIEHHOro rnocraHoBiaeHueM [IpaButensctBa Poccuiickoit ®deneparuu ot 9.02
2016 r. Ne 96, perucrpanmonsslii Homep 41275 1.03.2016.

OIIK-1 — roTOBHOCTBIO pelIaTh CTaHAAPTHBIE 337a4u MPOPECCUOHANBHOMN e TEIbHOCTH
C MCII0JIb30BaHHEM MH(POPMALMOHHBIX, ONOINOrpauIeckux pecypcoB, MeIMKO-ON0IOTHYECKOM
TEPMUHOJIOTHH, HWH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHA M YYeTOM OCHOBHBIX
TpeboBaHuil HH(OPMAIIMOHHOM 0€30MacHOCTH.

OIIK-7 — roTOBHOCTHIO K HCIOJIb30BAHHIO OCHOBHBIX M HMHBIX €CTECTBEHHOHAYYHBIX
MOHATUI W METO/IOB TIPU PEIICHUH MPO(HECCHOHATBFHBIX 3a/1a4.



B pesynbTaTe ocBOCHUS yU€HOTO MOJYJIS CTYACHT JOJIKEH 3HaTh, YMETh U BIIAJIETh:

Kon YpoBeHb 3HaTh YmMmers Buagers

KOMIIe- OCBOEHHS

TEHIUHN | KOMIICTCHIINU

OIIK-1 | ba3oBerii o0rmmme 3aKOHOMEPHOCTH | TIOJB30BaThCS YIeOHOH, | MemuKo-
MIPOUCXOXKACHHUS W PA3BUTHS JKU3HHM, | HAYYHOM, Hay4HO- | OMOJIOTHYECKUM
3HaThb OCHOBHBIE 3aKOHOMEPHOCTH | HOIYJISIPHOU HOHSITUHHBIM
9BOJIFOLIMOHHOTO npeoOpa3oBaHusl | IUTEpATypOr JUISL | anmaparom;
OPraHOB U CUCTEM OPI'aHOB YeJIOBEKa; | MpOo(hecCHOHATBHOM

JEeATEIbHOCTH

OIIK-7 | Ba3zoBsrit 3aKOHBI T€HETUKHA W €€ 3HAu€HHE IUIS | MOJIb30BaThCS OneMeHTapHBIM
MEIUIMHBI; COBPEMEHHBIE METOJBI | J1ab0paTOPHBIM MaTeMaTHYeCKUM
N3y4YCHUS TeHETHUKHU 4eJoBeKa; | 000pyIOBaHHEM, annapaTom
NPUHIOUIBI  MEIUKO-TEHETHYECKOTO | paboTaTh C€  MHKpO- | OHOMETPHYECKUX
KOHCYJIbTUPOBAHUS; 3aKOHOMEPHOCTH | CKOIIOM; HCCIIEIOBAaHUI
HacJIEJCTBEHHOCTH U W3MEHUYMBOCTH B | ONPENENATh  MHUTOTH-
WHIUBUIYaJbHOM  pa3sBUTHH  KaK | 9ECKYIO AKTHBHOCTb
OCHOBBI IIOHMMAaHHs IIaTOI'€HE3a U TKaHeﬁ;
O3THOJIOI'UH HaCJICACTBCHHBIX u I/I[[CHTI/I(i)I/IHI/IpOBaTI)

MYJIbTH()AKTOPHATEHBIX 3a00IEBaHMUH;

apasuToB YCJIOBCKA HA

MHKpPO- M MakKpoImpe-
raparax;

B cooTBeTcTBUM C KOMIIETEHTHOCTHOM MOJEJBIO BBITYCKHUKA, u3JlokeHHOW B OII
CIELMAIbHOCTH, YPOBEHb OCBOEHUSI KOMIIETECHIIMU: 0a30BbIil. TpeOoBaHUs K 3HAHUSAM, YMEHUSAM
U BJIAJICHUIO YKa3bIBAKOTCS B COOTBETCTBUH C ITACIIOPTOM COOTBETCTBYIOLIEH KoMmmeTeHmu OI1.

4 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
4.1 Tpyn0oeMKOCTh TUCIUILIUHBI

VYyeOnas aucuuninuHa «bruonorus» orHocures k 010Ky 1, 6a3oBast yacTh, U3y4yaeTcs Ha
epBoM Kypce, B 1 cemecTpe ouHOM Gpopmbl 00yUeHUS.

YyeOnas pabora (YP) Bcero Pacnipenenenne no cemectpam

1

[TonmHast TpyJOEMKOCTb JTUCHMILIMHBI B

3aueTHbIX enquHunax (3E), B T.u.: 5 5)

- sk3ameH, 3E 1 1

Pacnipenenenne  TpyJZOEMKOCTH IO

BHIaM YP B akageMHYecKHX dYacax 180 180

(AY):

- JICKITUH 36 36

- IPaKTUYECKHE 3aHATH (CEMUHAPHI) 36 36

- aynuropHasa CPC, B T. u. 24 24

- BHeayautopHas CPC 72 72

ATTrecTanys: d3K3aMeH 36 36




4.2 ConeprkaHHE U CTPYKTypa pa3ieaoB AUCITUTIINHbI
4.2.1 CopepxaHue TEOPETUUECKUX 3aHATUH

Tema 1. Obwasa xapakmepucmuka dHcu3HU. 3AKOHOMEPHOCMU NPOUCXONCOEHUS U PA36UMUS
HCUSHU.

3HavyeHrne OMOJIOTHHU JJIS Pa3BUTHS MEAUIINHBL

CoBpemennoe ompenenenue xu3Hu. CyOctpar ku3HM. CBOHCTBa  KHMBOTO.
@dyHnaMeHTaJIbHbIE CBOWCTBA JKU3HU: pa3pakMMOCTb, aHaOMo03, runorepMmusi. Pa3zapaxuMoctsb
Kak oOmiee CBOWCTBO jkuBOoro. OOmme CBOWCTBA, XapaKTEPU3YIOIIME pa3apa)kKHMMOCTb.
Opomonus ¢opM pazapaxuMocTd. IlposBienue pazgpakMMOCTH y PAacTEHUH M JKUBOTHBIX.
I'panune! xu3Hu. Anabuos. ['unorepmust. [lpoucxoxnenue xusHu. [IpoucxoxaeHue KIETKU.

VYpoBHM OpraHu3alMy *XHUBOroO (3JE€MEHTapHas e€AMHULA, dJEMEHTapHOE OMOJIOrMYecKoe
SIBJICHUE Ha Pa3HbIX YPOBHSIX OpPraHU3alluy )KUBOI0). ATOMHBIN (3JIEMEHTAPHBIN COCTaB).

Heoprannueckue coeauHeHus: (Makpo-, MHMKPO3JEMEHThI, YJIbTPAaMUKPO3JIEMEHTHI).
Bona, ee cpoiictBa u Ouonornueckue ¢GyHKiud. OpraHM4ecKue COCAMHEHUS U UX BaXKHBIC
Ouosiornyeckue GyHKLUUU: YIIEBObI, OCIKH, JTUMUAbI, HEPMEHTHI, HYKIEHHOBBIE KUCIOTHI,

Tema 2. Knemxa - anemenmaprnas 6uono2udeckas cucmema.

OcHOBHBIE 3Tambl pa3BUTHUA M COBPEMEHHOE COCTOSHUE KIETOYHOM Teopuu. THIbI
KJICTOYHBIX OpTraHW3alUil: CTPYKTYpHO-(DYHKIIMOHAIbHAS OpPraHU3alsl MPOKAPUOTHYECKOH M
9yKapuOTHYECKON KieTKH. [loBepXHOCTHBIN amnmapar kiaeTku. [IpuHIMN KoMIapTMeHTaluu.
Buonornueckas memOpana. Metabonn4eckuii anmapar UTOIUIa3MbL. S IepHBIi anmapar.

[Torok nHopMaIyy, BHyTPUKIETOUHbIE TOTOKU SHEPIUU, UH(OPMALIMU U BEIIECTB.

OU3NKO-XMMUYECKas OpraHu3anusi XpoMocoM. Mopdoaorus XpoMocoM. AyTOCOMBI,
IIOJIOBBIE XPOMOCOMBI, XPOMOCOMBI THIIA JIAMIIOBBIX IIETOK. [lOJIMTEHHBIE XPOMOCOMBI, MX
ocoOeHHocTH, (yHKuMUM. CaMOBOCHPOM3BEACHHE XPOMOCOM B MUTOTUYECKOM  LIHKJIE.
CaMoBoCTIpOM3BEICHUE U MOIIEpKAaHUE KapUOTHIIA B PSITY MMOKOJIEHUN KIIETOK.

JKU3HEHHBIN [UKIT KIIETKH.

[ToHsATHE O )KU3HEHHOM IMKJIE KJIETKH, CTA0OWIIbHbIE, HEU3MEHHbIE U JaOUIIbHBIE KIETKH.
WNuTepdaza, nepuoipl uHTEpPa3bl (IPECUHTETUIECKHUM, CHHTETUUYECKHH ), «CBEPOYHBIE TOUKU.
MurtoTnueckuil anmapar. Ynopsa04eHHOe pa3MeleHHe XpOMOCOM B 00beMe HHTep(ha3HOTO
anpa. Hapymenus ¢a3 mutosa. buonornueckoe 3HaueHue MuTo3a. JleneHue KIETOK Kak
MEXaHU3M OHTOreHe3a. THMbl pocTa KIETOK: AayKCEeHTUYHbIH, mponudepanroHHbli,
MYJIbTUIUIMKATUBHBIA, aKKpPEIMOHHBIM. Murtotnueckass (mponudepaTuBHas) aKTHUBHOCTh
nenseincs Tkanu. CyTOYHBIN PUTM, JTYHHbIE, TOJMYHBIE [IUKIIBI, XPOHOOHOIOTHSL.

AmMuTo3, 3HIOMUTO3, MonuTeHus. K-muto3. IlaTonorunueckuii MUTO3.

Tema 3. Buonozusi pazmMHOHMCeHUs OP2AHUZMOS.

Crioco06s1 1 HOPMBI PA3MHOKEHHUS OPTaHU3MOB.

Kiierounsle OCHOBBI IOJIOBOTO Pa3MHOXKEHUS, Mel03. bioku meio3a.
l'ameTorenes, MogoOBBIE KIETKH, UX TeHeTHYecKas (popmyna. OyHKIHM U CTPOEHUE TMOJIOBBIX
KJIETOK.

Tema 4. Oumocenes. Ilepuoousayus onmozenesa. Imanvl oHmozeHesd.

[Iporenes, a3pl OMIOAOTBOpPEHHS. ITambl dMOPHOHATBHOTO PA3BUTHS: IpOOJIeHUE,
racTPyJsIUsl, TUCTOT€HE3, OPraHOTeHe3, 3aKjaJKa OCEBBIX OpraHoB. [IpoBH3OpHBIE OpTraHHI,
3apOJIbIIIIEBbIE OOOMOYKM M KX OHBOJIONHS. DOMOPHOHATBHOE Pa3BUTHE MIICKOMHUTAIOIIUX H
yernoBeka (Mepuoam3alids W paHHee SMOpuoHaNbHOE pa3Buthe). OpraHoreHe3bl 4YellOBeKa,
OTpakarollle YBOJIIOIUIO BUA.

Tema$. 3axoHoMepHOCMU UHOUBUOYATILHO2O PA3BUMUS OP2AHUZMOB.

OCHOBHBIE KOHLIENIIMH B OMOJIOTHMH MHAWBUAYAIBHOTO Pa3BUTHA.

MexaHn3MBl OHTOTEHE3a: JEJICHHE KJIETOK, MUTPALUs KIETOK, COPTHPOBKA KIIETOK,
rubenb KJIETOK, Ju(QepeHIUpoBKa KIETOK. OMOpHOHaNbHAas WHAYKIUS. [ eHeTHuecKuii
KOHTpOJIb pa3BUTHs. JlerepMuHanus. Mo3andHble W PEryISHOHHbBIC STHIICKICTKH.



DOMOpUOHaNbHASL PErysus, 3KBU(DUHATHLHOCTh, TOTUIIOTEHTHOCTh. MoOpQoreHes3: peryisuus
MopdoreHesa B OHTOreHe3e. TeopHsi caMOOpPraHU3alMM HEPABHOBECHBIX NPHUPOIHBIX CHCTEM.
Konuenmumn mopdorenesa: koHuenuus Gunonornyeckux rpagueHtoB Y. Yainbaa, KOHIEOIUS
no3unuoHHoi unHpopmarmu JI. Bombenepra, koHuenuus mopdoreHetmueckux moseid A. T
I'ypBuua, xoHuenmuss mMopgoreHeTHueckoro BekTopHoro mnoist K. YogauHrrona, KOHIEHIHS
JUCCHUITATUBHBIX CTPYKTYp: paboTel benoycosa-XXabotuuckoro, A. Tetopunra. Poct. Teopuu u
MEXaHU3Mbl CTapeHus. AHOMAJIMM pPAa3BUTUS B OHTOreHe3e. TeparoreHes, Kiaccupuxaius
TEPaTOrE€HOB.

Tema 6. I'envt u cenomol. Opeanusayus 2eHoma NPOKApuom u 3yKapuom.

Hcrtopuueckne  stanbl  (opMupoBaHMS ~— TpeACTaBICHUH 00 OpraHu3aluu
HacJIe/ICTBEHHOI0 MaTepuajia. ['eH - Kak (QyHKUMOHAJIbHAs €JUHMLA HACJIEICTBEHHOCTH.
I'enoTtun - cO6amaHCHUpOBaHHAS CHCTEMa I'€HOB. DKCIIPECCUsS TEHOB IIPOKAPUOT U SYKapUOT U €€
peryJsiliis Ha pPa3M4YHBIX YPOBHAX: TPAHCKPHIILMS, IOCTTPAHCKPUIILIMOHHBIE IPOLIECCHI,
TpaHCIALHMSA, MOCTTPAHCIALMOHHbIE Ipouecchl. OpraHuzanus reHoma ueioBeka. ['eHoMm - Kak
9BOJIIOLIMOHHO CJOXKUBLIasicsl cuctema reHoB. Mertonel m3ydenus [IHK, cexkBeHupoBanue
re€HOMa, CpaBHUTENIbHasg TeHoMuka. Kiaccudukanuss reHOB 10 CTPYKTYpe: YHHUKalbHBIE,
YMEPEHHBIE, MHOXXECTBCHHbBIE IOBTOPBI, TPAHCIO30HBI, WJIH IOABH)KHBIE T'€HETHUYECKUE
anemenTsl (I11'9).

Knaccudpukanus renoB no ¢ynkuusam: PHK-kopupyromme reHsl (TeHbl «IOMalIHEro
XO3SIICTBa» U I'€HbI «POCKOLLIN», PETYIATOPHBIE FE€HbI), MUTOXOHAPUAIbHbIE T'EHBI.

I'ennas unxenepus. ['enomuka.

Tema 1. Cmanosnenue u pazgumue 0CHOBHbIX 3AKOHO8 2eHEeMUKU.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPHU3HAKOB, OTKpbIThIe . Mennenem: 1.2.3 3akoHbI.
[IpaBuio ynucToTel rameT. MeHaenupyromue Mpru3Haky y 4eJI0BEKA.

B3auMopeiicTBue HeaIeNnbHBIX T€HOB: KOMILJIEMEHTApHOCTb, AMHUCTa3, MOJIUMEPHUs,
wieorponus, reHpl-Moaupukaropsl. CIEMIEHHOE HacleJoBaHHe. 3aKOH CIEIIEHHOTO
HacnenoBanusi T. Moprana. HacnenoBanue mnpHU3HAaKoB MpU TMOJHOM cleruieHnd. HemomHoe
cueruieHue. KapTbl XpoOMOCOM: TeHeTUYECKHE, IIUTOJIOTHYECKUE, (pru3ndecKue.

Tema 8. Mexanuzmul onpedenenus noaa.

[lepBuuHbIE M BTOPUYHBIE IOJIOBBIE MPHU3HAKU, MOJOBOW AuMop¢usM. I'eHeTmueckuii
KOHTpPOJIb OIPEJEICHUS IIPU3HAKOB I10J1a. TUIIBI ONPENCIICHNs I0JIa: IIPOraMHbIi, CHHIaMHBIMH,
BJIUSIHUE CPENOBBIX (PakTOpoB. XPOMOCOMHBIM MEXaHH3M OIpEIeNeHUs Mojia, OanaHcoBas
Teopus (TeopHst FeHHOro OanaHca) onpeseneHus noiaa KaneBuna bpumkeca.

Omnpenenenue nona y yenoseka. HacnenoBanue npu3HaKkoB, CHEMICHHBIX C IIOJIOM.

Tema 9. I'enemuuecxuii nonumopghusm. Mymayuu u ux ponv 6 pazsumuu 3a001e6aHUIL.
I'eneTnueckuii moaMMopdu3M — OCHOBA BHYTPH U MEXKIOMYJISALMOHHON M3MEHUYUBOCTU
YelioBeKa.
3HaYeHHe TeHETHUYECKOro MOoJUMOop(H3Ma B MPEAPacHoI0KEHHOCTH K 3a00JeBaHUsAM, K
peaxkuusM Ha ajuIepreHbl, JIEKapCTBEHHbIE Tpenaparhl, MUILIEBbIE MPOIYKTHI U T. 1.
3HayeHne reHeTHYEeCKOTo pasHooOpas3ust B OyaylieM uenoBedecTBa. MoJekyssipHO-
reHeruyeckue uccnenosanus (cpapuenue J{HK). Myranuu u ux xkinaccuduxarus.
MyTanoHHBI Tpy3, €ro OHOJOrMYecKas CYIIHOCTh W OHMOJIOTMYECKOE 3HAuEHHE.
MeaunmHCcKoe 1 SBOJTIOIMOHHOE 3HAYEHUE MYTaIIHi.

Tema 10. Memoow: cenemuku uenosexa.

HopmanbHast 1 maTojioruuecKkast HacJIeICTBEHHOCTD YeI0OBEKa.

OCOOCHHOCTH 4eJIOBEeKa, Kak OOBbeKTa TIeHETHYECKHX HCciaenoBaHui. [IpaBoBbie H
ATHYECKUE BOMPOCHI MEIUIMHCKONW TE€HETHKH. TpPYIHOCTH, CBSI3aHHBIC C HEBO3MOXXHOCTHIO
MPOU3BOJILHOTO CKPCIIMBAaHUS, TO3JHUM HACTYIUICHUEM IIOJIOBOM 3pENIOCTH, HEOOIBIINM
YHCIOM IMOTOMKOB B KaXIOW CEMbE, HEBO3MOKHOCTHIO YPAaBHHUBAHHUS YCIOBHU JKU3HU IS
[IOTOMKOB.



IIpenmymiecTBa 4enoBeka, Kak OOBEKTa I€HETUYECKUX MCCIIEIOBAHUI: TOCKOHAJIBHOE
3HaHue (PU3HONIOTHM M OMOXMMHMHU YEJOBEKa B HOPME M NATOJOTHMH, BBICOKAs YHCICHHOCTD
JNOCTYIHBIX JUISI WM3YYEHUS MONYJSIUMNA, 3HAUYUTENIBHOE 4YMUCIO M pa3HOOOpasve OMMCaHHBIX
MyTaliii ¥ XPOMOCOMHBIX aHOMaiui, POOEpTCOHOBCKMX TPaHCIOKAMK M JAMHAMHYECKUX
MYyTalHi.

TpaguuuonHble METO/BI: KJIMHUKO-T€HEAIOTHYECKUH, LUTOr€HETHYECKUN,
OJIM3HEIIOBbIM, OHTONCHETUYECKUH, MOMYISILIMOHHO-CTATUCTUYECKUH, METOJbl MOJIEKYJISPHOM
TCHETUKH.

CrnenuanbHble METOJbl: MMMYHOJIOIMUECKHE, YJIBTPa3BYKOBbIE OOCIIEAOBaHUS IJI0Ja,
9HJOCKOIHMS IUI0JA, AHAJIU3 KPOBH IUIOJA.

HacnencrBeHHble NMaTOJOTMM: T€HHblE OOJIE3HH, XPOMOCOMHBIE OO0JIe3HH, OOJIE3HU C
HACJIEACTBEHHBIM IIPEIPACIIOIOKEHUEM.

IlonpoOHO  mM3ydaroTCs  HAa  MPAKTHUECKUX  3aHATHSX LUTOrCHETUYECKUN,
IeHEAJIOrHYEeCKUN, MONYJIALIMOHHO-CTaTUCTUYECKUH, CTaTUCTUYECKOE U3y4yeHue
MOJIU(UKAMOHHONW U3MEHUYUBOCTH.

Tema 11. Meouyunckas napasumono2us.

[Tonstue mapasutusma. Knaccudukanus mapasutusma U napasutoB. [IpoucxoxxaeHue
napasutusMa. Bzanmoneicterue B cucteMe napazur-xo3siuH. L{UKiel pa3BUTHS Tapa3uToB.
[Ipupoano-ouyarossie 3a0oneBanus. YueHue o npupoaHo-ouarosoctu E. H. [1aBnosckoro.

Tema 12. Ilapasumuszm 6 mune npocmeriuiue.
[TapasuTtusm B knaccax Capkonossie, Kryrukossie, MH}y3zopun, CriopoBUKH.

Tema 13. Meouyunckas cenvmunmonozusi. Porv axademuxa K.HU. Ckpsbuna 6 cosz0anmuu u
Pazeumuu MeOUYUHCKOU 2ebMUHMOLOSUU.
[Tapazutu3m B ture [Lnockue yepsu, knace Cocabuku, Kiace JICHTOUHBIE.

Tema 14. Ilapazumusm ¢ mune Kpyanvie uepeu. buocenvmunmsi, 2ceo2eibMuHmai.

Tema 15. Ilapasumusm 6 mune Ynenucmonoeue.
Kienu xak mepeHocYrKy 1 BO30yuTenu 0OJIe3HEeH uenoBeKa.

Tema 16. Hacexomvie kax nepenocuuxu u 6030youment Oone3Hell YeioseKd.

[TonpoOHO paccmaTrpuBaroTCcs MOPQOIOTHS, XapaKTEPUCTUKA CUCTEM OpTraHU3Ma, IIHKJIIbI
Pa3BHUTHUS, METOJIbI TUATHOCTHKH, CIIOCOOBI MTPO(HUIAKTUKH OOIECTBEHHON U JIMYHOU TIO
KaKJJOMY MPEACTABUTEINI0, UMEIOIIEMY MEIUIIMHCKOE, a ISl MHOTHX - M BETepUHAPHOE
3Ha4YCHUE.

Tema 17. Deontoyus opeanurueckozo mupa.

Pazputue sBomronMoHHbIX uaen. JlonapBuHosckuii nepuoa. Padotst K. JIunnes,
sBomonnonHas teopus JK. b Jlamapka.
Hapsunnsm. OBomounonHas teopus Y. JlapeuHa.
Pa3BuTne CHHTETHYECKOW TEOPHUH IBOJIIOIUH.

VY4yeHue o MUKpO3BOJIIOLIMY — KaK MpoIiecce BU000pa30oBaHus. YUeHHE O MOMYISIHIX.
Bun: xputepuu, cnocoObl BU1000pa30BaHus.

@akTOpsl JBOJIIOLMUA: MYTAaLlMOHHBIN IIPOLECC, MONYJSALMOHHBIE BOJHBI, U30JALHU,
MHTparusl.

EcrecTBeHHBII 0TOOP: CTAaOUIN3UPYIOMIUH, IBYKYIIUH, TU3PYIITUBHBIMN.

Creunguka neicTBUS 3JIEMEHTAPHBIX IBOJIOLMOHHBIX (PAKTOPOB B MOMYJIALUAX JIFOJIEH.
[TonmynsmoHHas CTPyKTypa yenoBeuecTBa. MyTallMOHHBIN Mpoliece, crenndruka eCTeCTBEHHOTO
0T0Opa, reHETUYECKHUM MOIMMOP(PHU3M U TeHETUUECKUH TPy3 YEI0BEUECTBA.

MakposBoironisi — Kak Ipolecc oOpa3oBaHUS TaKCOHOB HAJBHJIOBOI'O paHra.
JluBepreHiys, KOHBEPreHus, Opraibl aHaJIOTMYHbIE, OPraHbl TOMOJIOTHYHbIe. HanpasiieHus u
IIyTH 3BOJIFOLIMOHHOIO Ipouecca. CBsA3b MEXAY UHAUBUAYAJIBHBIM U UCTOPUYECKUM Pa3BUTHEM
Opranu3MoB. /loKa3aTesbCcTBa HBOIOLMNA OPraHUYeCKOr0 MUPA.



OCOOEHHOCTH 3BOJIIOI[MOHHOTO Mpoliecca. ['€oXpoHONIOTHYeCKas: MIKajla W HCTOPHS
Pa3BUTHs KHUBBIX OpPraHW3MOB. UeroBeK Kak OOBEKT NEHCTBUS 3BOIIONMOHHBIX (HaKTOPOB.
[MomyssiiinoHHAsT CTPYKTYpa YenoBeuecTBa. Poiib CHCTEMBI OpakoB B pacipe/eiiCHUHU ajienci B
MOMMyJIAIHUH.

CooTHomieHne OHTO- u (uitoreHe3a. 3akoH 3apojbimeBoro cxoncrea K. bapa.
buorenernueckuii 3akoH. Yuenue A. H. CeBepiioBa o GpumdmMOprorenesax.

Temal8. buocgepa u uenosex.

CoBpemennble koHIenuuu ouocdepsl. CTpykTypa u GyHKIUU HOOCHEpHI. DBOTIOIHS
o6uocdepsl. IlyTu Bo3aeiicTBUS yenoBeYecTBa HA MPUPOTY. DKOJOTHUECKHI KpU3HC.
DKosornyeckue 3a00IeBaHusl.

4.3 TeMbl IpaKTUUYCCKUX 3aHATHIA (36 uac, o 2 yaca)

1. VYcrpoiicTBO CBETOBOIO MUKPOCKOIA U TEXHUKA MUKpOCKonupoBaHus. O61mas MopQoiaorus
KJIETOK U KJIETOUHBIX CTPYKTYP.

2. CymHOCTh >KM3HH, CBOWCTBA W YPOBHH OPraHU3AIMH >KUBOTO. XMUMHUYECKHE KOMIIOHEHTHI

*uBoro (cemunap Ne 1).

VY IbTpacTpyKTypHas OpraHu3aius KieTtok (cemunap Ne 2).

[[uToreneTnyeckre OCHOBBI Pa3MHOKEHUS: MUTO3, Mei103. ["amerorenes. I1onoBele KiIeTKH.

buonorus pa3MHOXKEHUS U pa3BUTHSL.

AHoManuu pa3BuTus B oHTOreHese (cemunap Ne 3)

['enbl u reHOMBI (cemuHap Ne 4).

Mertoabl reHeTuky yenoseka. Llurorenetnueckuit MeTo. I'eHeanornueckuii MeToz.

[TonyIAMOHHO-CTaTUCTUYECKUNA METO/,.

9. Iapasutusm B Tune [Ipocreiimue: kmacc CapkoaoBbie U Ki1acc JKryTHKOBBIE.

10. IMTapa3utu3m B Tune Ipocreiimue: k1acc CrnopoBuky, kinacc Mudysopun.

11. [MapasuTtusm B tune [Tnockue: knacc CocaabIIUKy.

12. TTapa3utu3m B Tune Ilnockue: kinacc JIeHTOuHbIE.

13. Tapa3uTu3m B kiacce Kpyribie uepBH: T€OTeIbMUHTHI, ONOTEIIEMUHTEI.

14. OBOrenbMHUHTOCKOIIHS.

15. [lapasutuam B Tune YieHuUCTOHOrHMEe: KIEHIM Kak BO30yIUTENIM W IEPEHOCUUKH
3a00JIeBaHUH.

16. ITapa3zuti3m B Tume YIEHHUCTOHOTHE: HACEKOMBIE KaK BO3OYIUTENH W TMEPEHOCUYMKH
3a00JIeBaHUH.

17. DBosmronus. DBOJIONHUSA CUCTEM U OpraHoB (cemunap Ne 5).

18. luTepHeT-TecTUpOBaHME Ha caiiTe «i-exam»

N AW

4.4 Opranu3zanus u3y4eHus: AUCIUIUIUHbI

JucuumimHa u3ydaercss B 1 cemectpe. Metoauueckne peKOMEHAALNN 110 OPraHU3aluH
M3Y4YeHUs] y4eOHON TUCIUIUIMHBI C YY€TOM HCIOJb30BaHUS B y4e€OHOM Ipoliecce aKTHUBHBIX U
MHTEPAKTUBHBIX (POPM, TMPOBEIECHUIO YUEHBIX 3aHATHI MO OCBOCHMIO Ka)XJIOM TeMbl JaroTcs B
[Ipunoxenun A.

5 KOHTPOJIb 1 OLIEHKA KAYECTBA OCBOEHUSI
YYEBHOM JUCLUATIIUHBI

KoHTpoip kauecTBa OCBOCHHUS CTYAEHTaAMH TUCIUTUIMHBI OCYIIECTBISIETCS HETIPEPHIBHO B
TEUEHHE BCETO Mepuojia 00y4YEHHUs C MCIOJIb30BaHUEM OaTbHO-peUTHHTOBOM cuctembl (BPC),
ABIISIIOIICHCS 00s3aTENTbHOM K HCIIOJIB30BAaHHIO BCEMH CTPYKTYPHBIMU TMOApAa3/eeHUSIMU
YHHUBEPCHTETA.



JImsi  OLEHKW KadecTBAa OCBOCHHS JHUCIMIUIMHBI HCTOJB3YIOTCS (OPMBI KOHTPOJIS:
TEKYIIUA — PEryaspHO, B TEUEHUE BCErO CeMecTpa; pyOeKHBIM — Ha 9 Hemene ceMmecTpa;
CEMECTPOBBINA — IO OKOHYAHUHW U3YYCHUS JUCITUTITHHBL.

OneHka KayecTBa OCBOCHHUS MOJYJS OCYIIECTBISIETCS C HCIONb30BaHHEeM (oHa
OIICHOYHBIX CPEACTB, pa3pabOTaHHOTO IS JaHHOTO MOMYJs, MO BceM (GopMaM KOHTPOJSI B
COOTBETCTBUM C TOJIOKeHUsIMU «O0 opraHu3anmuu y4eOHOTO mpolecca Mo 00pa3oBaTeIbHBIM
nmporpaMmaM BbICIIEro oOpa3oBaHuss» M «O (QoOHAE OIEHOYHBIX CPEICTB JJIsi MPOBEICHHS
TEKYIIEro KOHTPOJIA YCIEBAEMOCTH, MPOMEKYTOUHOM aTTECTalliu CTYJIEHTOB W HUTOTOBOM
aTTECTAIIUU BBIITYCKHUKOB.

CopepxaHue BHJIOB KOHTPOJII M WX TIpaduK OTpakeHbI B TEXHOJOTHYECKOW KapTe
nucuuiuinael, [Tpunoxenue b.

6 YYEBHO-METOANYECKOE U THOPOPMAIIMOHHOE
OBECIIEYEHUE YYEBHOU JUCIIUITJIMHBI

npencrasieHo Kaproii yuebHo-meroguueckoro odecneuenus, [lpunoxenue B.

7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
YYEBHOU JUCIIUAITJIMHBbI

[Ipy u3yyeHHM IUCUUIUIMHBI HCIIOJIb3YIOTCS HArsgHble MOCOOUsS, AEMOHCTPUPYEMBbIE
Bcell ayauTtopuM (TUlakaThl, TAOMUIBI), a TAKKE HHAWBUIYAJIbHbIE CXEMBbI, BbIJIaBAEMbIE
CTyA€HTaM M TO3BOJSIOIME Oojee JeTaJbHO WIUIIOCTPUpOBaTh y4deOHbIH Matepuan. Ha
MPaKTUYECKUX 3aHATHUAX HCIOJIb3YIOTCS pa3HOOOpa3Hble KOJUIEKLUH, pa3JaTO4YHbIA MaTepual,
TOTOBbIE MHUKpoIpenaparbl. Jlas KOHTpoJis YpPOBHS YCBOGHHMS Yy4yeOHOro MaTepuaa
UCIOJIb3YIOTCS M TEeCTOBble 3ajaHud. [IpakTuueckue 3aHsITHUS MPOBOJATCS B J1aOOpAaTOPUU C
COOTBETCTBYIOLIUM JIa0OPaTOPHBIM O0OPYAOBaHHEM. Y CTaHOBJIEHA MYJIbTUMEIUITHAS TEXHHKA.
MuHuManbHbIN IepedyeHb 000py0BaHUs BKIIIOYAET:

- MOHOKYJISIpHbIE U OMHOKYJIIPHBbIE MUKPOCKOIIBI, HACTOJIBHBIE JTYIIBI;

- IpenapoBabHbIE HA0OPHI;

- IATO- Y TMCTOJIOTUYECKHE MUKPOIPENapaThl;

- nabopartopHas mocyja,

- 1abopaToOpHbIE PaCTeHHUS,

- pacxo/HbIe MaTepHallbl;

- TaOJIMIIBI, CXEMBI.

[Tpunoxenus (o0s3aTesbHbIE):
A — MeToanueckne peKOMEHIAIUU 110 OpTraHU3aINK YIeOHON TUCITUTIITNHBL.
b — TexHonorunueckas kapra.
B — Kapra yuebHo-MeToanueckoro oo0ecnedeHus JUCIUITUHBL.



[Ipunoxenue A

MeTtoauyeckue peKoOMeHAAIUH 10 OPTraHU3AINU H3YYeHUs
yueOHOM qucuniuinHbl «buosorusy

1 MeToauueckue PE€KOMEHIAMH 110 TeopeTI/I‘ICCKOﬁ JacTH

JlexuroHHbBIN MaTepuai. Jlekiuu nmpoBoastcs B hopme:
— uHGgpopmayuonnas nekyusi, C aKIEHTOM HAa COBPEMEHHBIE B3TJIS/IbI B pacCMaTpUBAaEMON
001acTH 3HAHUI;
— NeKYUsA-npe3eHmayus,
— 1eKYUsi-OUCKYCCUsL.

1.1 JlononHuTENbHAS JIUTEPATYPA, PEKOMEHAYEMAS JUISL OCBOSHUS JUCIUILINHEI

1. Kyznueuos C. JI. u ap. ATnac 1o rucToiIOTUH, IUTONOTHH 1 SMOpuonorun: Yueb. [Tocobue
s men. By3oB/Kysnenos C. JI., Mymkam6apos H. H., I'opsiakuna B. I1. - 2-e u3g. [Jom. u
nepepad. — M.: Menuuunackoe nHpopMannonHoe arenrcrso, 2006. — 373 c.

2. MenumuHCcKas napasutoyiorus: Yueb. mocodue st Mes. By30B/Bunorpamosa A. b., mymoB
C.T., Aponuna T. /1. u ap.: [lepmckas roc. mez. akanemusi — Pocros-na-Jlony, [lepms:
®ennkce, 2006. — 291 c.

3. Artnac no 300mapa3uTonoruu: yueb. nmocobue s men. By3os/Uebsies H. B., [lanun M. B.,
I'yces B. K. u ap.: MockoBckas mea. Akagemust uM. M. M. Ceuenona, Poccuiickuii yH-T
Jpyx0b1 Hapoa0B. — 3-€ u31., ucnp. — M., 2004. — 173 c.

4. Buonorus: YuebHoe mocodue mns By3oe/Ueorsmes H. B., I'punesa I'. T'., Ko3eipp M. B.,
I'ynenxos C. U.; BYHMILI. 2-e u3n., u ucnpasienHoe u gomnonnenHoe. — M., 2005. — 591 c.

5. boukoB H. II. Knunuueckast reHeTuka.: Y4eOHUK Al CTYJEHTOB M. BY30B. 2-€ U3,
nepepad. u gomn. — M.: TOOTAP-Men, 2001. — 447 c.

6. Bboukor H. II. Meaununckas reHeTuka: YueOHOe MOCOOUE Ui CTYACHTOB MeJl. YUIIUI U
kosutemker/boukoB H. I1., AcanoB A. 0., XKyuenko H. A. u np. [lox pen. H. I1. boukona. —
M.: MacrepctBo, 2001. — 190 c.

7. T'ucronorusi, UTONOTUS U dMOpUoJorus: Y4ueOHuk s By3oB/Adanacees 0. 1. Ky3neron
C. IL,, FOpuna H. A. u np.: Ilog pen. FO. Y. AdanaceeBa u ap. 6-e usa., nepepad. u aom. —
M.: Menumuna, 2006. — 765 c.

8. Hopnanckuii H. H. DBomtonus xu3Hu: Yued. mocodue Ijisl CTYACHTOB MeA. BYy30B. — M.,
Axanem, 2001. — 424 c.

9. Memuk B. A. u ap. Cratuctuka B MenullMHE W Ouonoruu: pykoBojactBo: B 2 T. T. 1:
Teoperndeckas craructuka/Menuk B. A., TokmaueB M. C., ®umman b. b.; Iloz. pexa. 0. M.
Komapoga; Ces.-3arm. ornenenne PAMH. — M.: Meaumuna, 2000. — 445 c.

Ilepuoouueckue uzoanus (dHcypHavl)

buorexnonorus;

buoduzuxa

O6mas 6uonorus

300JI0TUYECKHAN KypHAT

Mopdonorust ¥ TUTOIOTHS YeIOBeKa U )KUBOTHBIX. AHTPOIIONIOTHS
VYcnexu COBpeMEHHOW OMOJIOTUH

DKonorudeckuii BecTHuK Poccum

DKON0TUst

LN~ WNE



2 MeToauyeckne peKOMEHIAMH 10 MPAKTHYECKOH YacTH

2.1 Hcnonp3yeMble TEXHOIOTHU

JIis  3aKperuieHUsT TEOPETUYECKMX 3HAaHMM HM OTPaOOTKHM HABBIKOB W yYMEHUH,
CIIOCOOHOCTH 00001IaTh 3HAHUS H MPUMEHITh WX TMPH PEIICHUH KOHKPETHBIX 3a]ad
ucnons3yercs: [lpakmuueckas paboma, KOTOpast MOXKET BKJIHOYATh 3aIaHUS IIOCTPOCHHS CXEMBI,
TaOJMIIBI U T. 1.

Cemunap — CTaBUT IENBI0O YBEIHYUTH CIOCOOBI AKTUBHOTO TMOCTIKEHUS y4eOHOTO
MaTepuasa, 4To MO3BOJISICT B UTOTE MOBBICUTH MOTHBAIIMIO OOYYCHHS CTYACHTA.

[ImaHbl CEMUHAPCKUX 3aHATUN

[Tnan cemunapckoro 3ansaTus Ne 1
1o Teme: «CyIIHOCTh KU3HH, CBOMCTBA U YPOBHU OPraHU3al1uu KHBOTO.
XUMHUYECKUE KOMITOHEHTBI dKUBOTOY.

1. CymmHocTs 1 cyOcTpar *KU3HU.

2. CBoiicTBa )KHBOTO:
CamoBocnipousBeieHHe (PENPOayKIus), CrEeHUu(UIHOCT OpPraHU3AIMH, YIOPSII0YEHHOCTD
CTPYKTYPBI, LIETOCTHOCTh M JIUCKPETHOCTh, POCT W Pa3BUTHE, OOMEH BEIECTB U SHEPTUH,
HACJIEICTBEHHOCTh M  HW3MEHYUBOCTb, Pa3JApPaXKUMOCTh, JABW)KEHHE, CIEUU(DPUIHOCTD
B3aMMOOTHOIICHUI CO CpPEeAOd, BHYTPCHHSS PETYIISIHSA, CaMOOOHOBIICHUE, HEPAPXUIHOCTh
OpraHu3alfyi, PUTMHUYHOCTh, BOBJIEUEHHOCTb B SBOJIOIMOHHBIN MPOLECC, CIHOCOOHOCTh
CYILIECTBOBATh B COCTaBe OMOIIEHO30B U Jp.

3. YpoBHM OpraHm3aiii >KUBOTO: MOJEKYISPHBIA, KIETOYHBIA, TKAHEBbIN, OpraHHBIMH,
OpraHu3MEHHBIH, MOIYJISIUAOHHBIMN, BHUJIOBOH, OMOILICHOTUYECKHIA, rI100aIbHBIA
(6uocdepnsiit), HOOChEpa.

4. DneMeHTHI, COAepIKalIuecs B )UBBIX OPTaHU3MaXx, UX KiIaccuuKaIus, 3HaYeHuE.
5. Tlpoctbie Ouomornyeckue MoJeKybl. bruonornueckoe 3HaueHNE BOIBI.
6. MakpoMOJIeKYIIbI: YTJIEBO/IBI, MOHOCaXapu/Ibl, JUCaxapu/bl, MOJIMCaxXapuabl,

reTeponoarcaxapuibl; Junuabl. VX KommoHeHThl, oOpa3oBaHue. Bocka. ®Dochomunumabl.
Crepounsl u Teprnensl. JlumomporenHsl. [ WMKOMMNUABI, aMHHOKUCIOTHL. CTaHIapTHBIC
aMMHOKHUCIIOTBI. Pelkue HecTaHJapTHblE aMHHOKUCIOTHI. AMHMHOKHUCIOTBHI, KOTOpbIE HE
BXOJAIT B cocraB Oenka. HezameHmMble aMHHOKHCIOTHL. CBSI3M, KOTOpBIE 0Opa3yroT
aMMHOKUCIIOTBI, UX 3HaueHHe B nojjep:kaHuu Oenka; benku. Pasmep GenkoBBIX MOJEKyII.
Crpykrypa OGenkoB. Kiaccudukanus OenkoB (II0 MX COCTaBy; M0 MX CTPYKType; MO HX
¢byHKIMAM). DneKkTpuueckue cBoiicTBa OenkoB. JleHaTypauus M peHaTypauusi O€lIKOB;
HyxnenHnoBble kucnotsr; epmMeEHTHI.

[Tnan cemunapckoro 3austust Ne 2
1o TeMe: «Y IbTPaCTPYKTypHAs OpraHU3aIis KIETOK»
1. CseroBas MUKPOCKOIHUS KaK METOJl IUTOJOTHUYECKUX uccienoBaHuil. O0mas mopdonorus
YKapUOTHIECKHUX KIIETOK.
CtpoeHure 1 OCHOBHBIE CBOWCTBA OMOIOTHUECKUX MEMOpPaH.
OO01mmas xapakTeprCcTHKA MTOBEPXHOCTHOTO ariapaTa MPOKapUuOTHUSCKHUX KIICTOK.
OO1as XxapakTeprCcTUKA MTOBEPXHOCTHOTO ariapara YyKapuOTHUECKUX KIIETOK.
TpancmemMOpaHHBIM TpaHCTIOPT. DHAOLUUTO3 U HK30LIUTO3.
Me:XKIeTOUYHbIE COeTUHEHUSI.
OnHOMEMOpaHHBIC OpTaHEIUTBl KJICTKH, UX CTPOCHUE U (YHKITHH.
CrtpoeHue u pyHKIIHUN IHIOTIIA3MATUYECKOTO PETUKYIyMa.
Crpoenue u GpyHkiuu anmnapara [ omabmpk.
. Ctpoenue u QyHKIIMH JTU30COM.
. CtpykTypHas u QyHKIHOHAIbHAS B3aUMOCBSI3b OCHOBHBIX MEMOpPaHHBIX OpPraHOW/IOB
IIUTOTLIIA3MBI.
12. JIBymeMOpaHHbIC OpTaHEeIIbI KIIETKH, UX CTPOCHUE U (YHKIIHH.

©CoNoRWN
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13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.

no

N

NGO

10.

11.

12.

HememOpaHHBIe OpraHesuibl KIETKU, UX CTPOEHHUE U (PYHKIIHH.
CTpyKTypHO-OMOXUMHYECKAs! OpraHU3alus pudOCOM.

OpraHou il SHEPreTUYECKOro 0OMeHa (MUTOXOHAPUHU U ILIACTUIBI).
OnopHO—COKpaTUTEIbHAS CUCTEMA THATIOIIA3MBI.

OO1w1ast xapakTepUCTHKA HACIEICTBEHHOT'O aIlapara poKapHoT.

OOm1ast xapaKTepUCTHKA OBEPXHOCTHOTO anmapara sapa.
CTpyKTypHO-OMOXMMHUYECKas: OpPraHU3alus XpoMaTuHa. XpOMOCOMHBIN UK. Obmias
MOP(OJIOTHSI MUTOTUYECKUX XPOMOCOM. MeTOo bl HACHTU(DHUKAIIMH XPOMOCOM.
Knerounsiii nukn. OOmias xapakTepucTUKa HHTEP(A3HBIX EPUOJIOB.
buonorudeckoe 3HaueHne Meitoza. O0Imas opranu3anus U JUHAMHUKA Meio3a.
[{uTonoruyeckre OCHOBBI OECIOI0r0 Pa3MHOKEHHMSL.

[{uTomornyeckue OCHOBBI IIOJIOBOIO PA3MHOKEHUS IIO3BOHOYHBIX JKUBOTHBIX.
Kinerounas teopust. CUCTEMHOCTb B OpraHU3aluu KJIETOK.

[IpokapuoTsL.

Bupycsl.

[Tnan cemunapckoro 3austust Ne 3

0 TeMe: «AHOMAJIMU Pa3BUTHUS B OHTOI'€HE3E»
Kputnueckue nepuoast.
TepaTorenusie pakTOPbI, MIPUBOIALINE K BPOXKIEHHBIM YPOJICTBAM.
Knaccuukanuss BpOKICHHBIX TOPOKOB  PAa3BUTHSA:  HACIEICTBEHHBIC, JK30TCHHBIE,
mynbsTudakropuansubie. Padoter L. Ctokkapra u H. I'perra. ®enoxonuu.
MyneTudakropuansapie  mopokd.  CHHIpOMOJIOTMYeCKMW  aHanu3. [ aMmeromaruu,
OylacronaTuu, SMOpUoNaTuy, (heTonaTuy.
[lepBuuHbleE UM BTOPUYHBIE BPOXKJIEHHBIE NOPOKU. DUIOreHETUYECKH OOYCIIOBICHHbIE
MOPOKU: aHIECTpaibHbIe (MM aTAaBUCTUYECKHE), AITIOTEHHBIE MOPOKU, HEPUIOTCHETUYECKUE
MOPOKK  (IBOMHUKOBBIE ypOJCTBA, HOMOpPUOHAIBHBIE OIYXOJH), HE OTpaxkarollue
(buIoreHeTHYECKNX 3aKOHOMEPHOCTEH.

[1nan cemunapckoro 3anstust Ne 4
1o TeMe: «I eHbl U TEHOMBI»

Uctopus otkpeitus JHK. JlokazatenbcTBa (mpsiMble U KOcBeHHbIE) Benymien poau JIHK B
HaclieICTBeHHOCTH. TpaHcopmanus, TpaHCAYKLUS, KOHbIoranus y 6aktepuil. PaboTsl
®. I'pucpdura, IBepu, Mak-Jleona u Mak-Kapru.
Crtpoenue, cTpykrypa, cBoiictBa u ¢pyukiuu JJHK. Jlokanuzamus JJHK B kneTkax.
IIpoctpanctBennas ctpykrypa JHK mo Yorcony n Kpuky. Kondopmannonusie ¢hopmbl
JHK: A, B, C, Z.
IIpaBuna Yapradpda. Bugosas crnenupuuHOCTh JHK, xos¢¢unuent BuaoBoi
crenupuIHOCTH.
PHK, Bunet PHK, ux crpoenue, opranuzanus u GyHKIIHH.
Ctpoenue BupycoB. BupycHblil reHOM.
I'enom nmpokapuor. TpaHCIIO3UPYEMBIE T€HETUYECKHUE ITIEMEHTBI.
I'enom »nsykapuor. PaGoraromas AHK, caremnurnas (srouctuueckas) JAHK, mnostopsl,
YHUKaJIbHBIE nTocnenoBarensHoct JJHK.
CrpykTypa W oOpraHu3anys XpOMAaTHHA: JyXpOMAaTHH M TEeTEPOXPOMATHH, €ro pojib B
perymsluy aKTUBHOCTHU I'€HOB.
®opmbl  dkcTpasaepHbix (drcTpaxpomocoMubix) JHK mmazmun, JIHK opranemn, JIHK
aMIUTU(UIIMPOBAHHBIX TE€HOB, MaJble KOJBIEBBIE U JMCIEPCHBIE KOJbLIEBbIE M JIMHEHHbIE
JIHK.
Perumukarust JIHK u xpomocom. OcoOE€HHOCTH pEeIIMKAUMKA Y dYKapHOTOB M MPOKAPHUOTOB,
(hepMeHTHI perTuKaIIH.
Tpanckpunuus y 9ykapuoT ¥ IpokapuoT. @epMeHTs! TpaHCKpunuuu. IlocTrpanciasannonHbIe
IIPOLIECCHI: TPOLIECCUHT, CIUIACHHT .
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13.
14.

15.

16.
17.
18.
19.
20.

HBOoo~NoOhR~WDNE

0.
. DBOJIIOLMS CKEJIETA.
12.
13.
14,
15.
16.
17.
18.

Penapanusa nospexnenunit JJHK.

I'eneTnyeckuil KO U €ro cBOMCTBA. MUTOXOHIPUAJIBHBIA U XJIOPOIUIACTHBIA T€HETUYECKUI
KOJI.

DKcrpeccusl TeHOB Yy MPOKApHUOT U dYKapuoT. Tpancisauus. buocunres Oenka. Drtamsl
ouocunTe3a. Pubocomuas aza 6mocuHTe3a O6enka, STarbl.

Perynsauus 6uocunresa Oenka.

JIuHenHbI NOPAAOK U TOHKOE CTpOeHHE reHOB. COBPEMEHHOE MPECTaBICHUE O T'EHE.
JleiicTBrEe aHTHOMOTHKOB HA TIPOKAPHUOTUIECCKYIO KIICTKY.

Mertonabl nzydyenus JJTHK. CexkBenupoBanue renoma. CoBpeMeHHas FEHOMUKA.

I'ennas umxenepus. Cunre3 u BbiaeneHue TeHoB. [lnasmuasl. JlocTuxkeHus TeHHOU
VHKEHEPUU B MEULIMHE.

[Tnan cemunapckoro 3anstust Ne 5
0 TeMe «IBOJIFOLHMS. DBOJIOLMS CUCTEM U OPTaHOB)
Pa3BuTune 3BOMIOLIMOHHBIX HI€H B 10 JlapBUHOBCKHI MEPHOI.
DBOJIIOLIMOHHOE yueHue JlapBuHa.
MexaHu3MBI 3BOJIFOLIMOHHOTO IIPOIIECCa.
YyeHue 0 MUKPO3BOIIOLUU.
Bun u Bunoobpazoanune Kpurepuu Buja.
[HonynAuus — Kak 3JeMeHTapHas YBOJIIOLUOHHAS €IUHUILIA.
Makpo3Bosronus.
CunrteTrueckasi TEOpHs IBOJIIOIUH.
Bo3HukHOBeHHE U pa3BUTHE KU3HU Ha 3eMII€.
DBOJIIOLIMS IOKPOBOB TeJa.

DOBOJIOLUS TUIIEBAPUTEIBHON CUCTEMBI.

DBOIIOLIUS TBIXATEITBHON CUCTEMBI.

DBOJTIOLUS KPOBEHOCHOM U TMM(AaTHUECKOH CUCTEM.
DBOITIONNS BBIACTUTEIHHON CHCTEMBI.

DBOJIOLIMS HEPBHOM CUCTEMBI.

DBOIOIUS SHIOKPUHHOMN CUCTEMBI.

DOBOJIOLUS PENPOTYKTUBHOM CUCTEMBI.

3 Pexomenganuu mo ucmoiab3oBanuw ®OC
MPH OCBOEHUM Y4eOHOM TN CIUIIMHBI

HpaKTI/I‘IGCKI/IG 3aHATHUA, CCMUHAPBI, OTYCTHI 11O BBIITOJITHCHHBIM MMPAKTUYCCKUM pa60TaM,

TECTUPOBAHUC HA caiite «I-exam».

Hw =

oo

8.
9.

10.

BOHpOCBI IJIS1 TIOATOTOBKHU K 9K3aMCHY

Bbuonorus: ee 3a1aum, 00BEKT U METO/IbI UCCIIEJOBAHUS.

CyIlIHOCTh KW3HU, YPOBHM OpraHu3anuu XuBoro. OyHIaMEHTaJIbHBIE CBOMCTBA HBOTO,
KJIETKa — JIeMeHTapHasi OMOJIOTHYecKas eIUHHIIA.

Krnerounast Teopusi: OCHOBHBIE 3TaIlbl Pa3BUTHS.

Tune! kneToyHoit opranuzanuu. [Ipo- 1 sykapuoTndeckue KIeTku, 0cOOEHHOCTH CTPOCHUS U
KHU3HEIESTEIbHOCTH.

Bupycsl: ctpoeHne, opranu3zanysi FeHETHYECKOTO MaTepralia, MEIUIMHCKOE 3HAUEHUE.
Krnerka kak oTkpbiTas cucrema: [loToku BemecTa, sHEPruu U HHGOPMALIUHU B KIIETKE.
DneMeHTapHbI XUMUYECKHM COCTaB )KMBOr0. Bosia 1 HU3KOMOJIEKYIISIPHBIE COEAMHEHHUS
KJIETKH.

Crpoenue u 6nonornyeckue QyHKIUN OETKOB KIETKH.

Crtpoenue u Guonornyeckue GyHKINUN JTUMUIOB KIETKH.

Crpoenue u 6nonornyeckre GyHKINUN YIIEBOIOB KICTKH.
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11.
12.

13.

14.
15.
16.
17.

18.

19.

20.
21.
22.

23.

24,

25.
26.

27.
28.

29.
30.
31.
32.
33.

34.
35.

36.
37.
38.

39.
40.

41.
42.
43.

Crtpoenue u 6uonorndyeckre GyHKINN HYKIEHHOBBIX KUCIIOT.

Crpoenne u Ononornueckue QpyHKIUH MIa3MaTUYeCKOi MeMOpaHbl. PECHUUKH U JKT'YTHKH,
MHUKPOBOPCUHKH.

Tpancnopt uepe3 miazMaTHUECKyl0 MeMOpaHy: aKTUBHBIN U TaCCUBHBIN, X BUDI,
9K301[MTO3, 3HIOLIUTO3.

KOHTaKTBI 1 MEXKKIIETOUHBIE KOMMYHHUKALUHA 3YKaPUOTHYECKOU KIIETKHU.

Kretka kak nenoctHas crpykrypa. Komnonanas cuctema HuTomia3Msl (THaJIOIa3Ma).
YapTpacTpyKTypHast OpraHu3anus KJIETOK YEJIOBEKa.

CTpykTypHass OopraHuzanus SyKapUOTHYEeCKOM KIeTKu: l-meMOpaHHble, 2-MeMOpaHHbIE U
HeMeMOpaHHbIE OpraHesuIbl KIeTKU. BrinroueHus.

OpnoMeMOpaHHbIE OpraHENIbl KIETKU: KaHaJbleBas U BaKyoOJsipHAs cHUCTeMa KIETKU —
OIIC, Kommnekc [Moiabaxku, DUKTHOCOMBI, JIM30COMBI, MHKPOTEJbIA, MEPOKCUCOMBI. Ux
CTpoeHHE U (QYHKIUH.

TpyOuareie CTPYKTYpHl KJIETKH: IICHTPHOJHM, Oa3albHbIC TENbLA, JXI'YTUKH, PECHUYKH,
3JIEMEHTHI LIMTOCKEJIETA.

CrpoeHue 1 pyHKIUN MUTOXOHIPUH.

Bxitouenus KieTok.

Crpoenne u QyHKIMU KiIeToyHoro sapa. CTpykTypa © OpraHu3amus XpOMaTHHA!
3yXpPOMAaTHH U I'€TePOXPOMATHH, €r0 POJib B PETYJIALIMH AKTUBHOCTH T€HOB.

YpoBHM OpraHu3alMy XpOMATHHA: HYKJIEOCOMHAs HUTh, JJIEMEHTApHAs XPOMATHHOBAs
¢bubpumna, wunHTepdazHas XpoMoHema, MeTadazHas XpoMaTHAa, HX 3HAUYCHHUE B
MHUTOTHUYECKOM LIUKJIE.

[lonuTeHHBIE XPOMOCOMBI, XPOMOCOMBI THIIA JIAMIIOBBIX INETOK, HX CTPOCHUE U
(GyHKIMOHATFHOE 3HAUCHUE.

Oo6wmeHn BemiecTB U dHEprun: poiib ATD B xKU3HEACATETLHOCTH KIETOK.

[Tepenaua nacnencTBeHHOW MH(DOPMAIIUK TIPU JACICHUH COMATHYECKUX KJIETOK. JKU3HEHHBIN
uki knetku. Uarepdasza. Muro3. Murotndeckuii nnaexc. Hapyienue murosa.

[IpsiMmoe nenenne kieTok: aMuTo3. K-MHUTO3, S9HIOMUTO3, TIOJTUTEHUS.

Meiio3, ero OuojoOrMueckoe 3HAYeHHWE U LUTOJOTMYECKass M IUTOTeHEeTHYecKas
XapaKTEPUCTUKH: PEIyKLIHs 4YHCIIa XPOMOCOM, KOHBIOTALMsI, KPOCCHUHIOBEp, CIy4alHOE
PacxoKI€HUE XPOMOCOM B IOYEPHUE KIIETKHU.

becrnonoe pazMHOXXEHHE, €T0 BUABI U OMOJIOTHYECKOE 3HAUCHHE.

buonornueckoe 3Ha4E€HUE U CYIIHOCTH IIOJIOBOTO PA3MHOXKEHUS, €70 BUBL.

HeperynspHsble THUITBI IOJOBOTO pa3MHOKEHHUS.

buonornueckue acreKkTsl peIpoLyKIUU YEIIOBEKA.

ITonoBoit  mumopdusMm: reHeTHdyeckud, MOp(HOPU3NOIOTHUECKUI, HHIOKPUHHBIH H
MOBEJICHYECKHI aCIIEKThI.

Mopdonoruueckoe crpoenue xpomocom. Kapuorur.

I'enernueckass CyIIHOCTh TOJIOBOrO pa3MHOkeHusi. (OOpa3oBaHHE IOJIOBBIX KJIETOK
(ramerorenes). Onuo0TBOPEHHUE.

MeHaenupyromue Npu3HaKku YeI0BeKa.

HacnenoBanue Npu3HaKkoB IPU OJHOM U HEMOJIHOM JOMUHUPOBAHUU M KOJOMUHHUPOBAHUH.
3akoHsbl ['. Menpaens. Tumbel 1 BapuaHThl HAacJAEAOBAHUS ITPU3HAKOB, KOHTPOJIMPYEMBIX
SJIEPHBIMU T€HAMHU.

Bo3BpaTHOe ckpenuBanne, aHaIU3UPYIOLIEE CKPEIMBAHUE, UX UCITOJIB30BAHNE B TE€HETHKE.
He3zaBucumoe HacieqoBaHue MPU3HAKOB MPH MOJUTHOPUIHOM CKpEIIMBAHUU. 3-i 3aKoH [
Mennens.

MHoxecTBeHHbIN aiienu3M. HacnegoBanue rpynn KpoBH y yenoBeka B cucteme ABO.
Craructnueckuil xapakrep pacueruieHus. Kpurepuii 2.

HacnenoBanue npru3HakoB NpU B3aUMOJEHCTBUY HEAJUIEIBHBIX F€HOB: KOMILIEMEHTAPHOCTb,
anucTas, nomumepus. [lneioTponus u MoauUITUPYIOIIee 1eHCTBUE TEHOB.
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44,

45.

46.

47.
48.
49.

50.

51.

52.

53.
54,
55.
56.

57.
58.
59.
60.
61.

62.
63.
64.
65.

66.

67.

68.
69.

70.

71.

72.
73.
74.
75.

CuennenHoe HaciegoBanue. 3akoH 1. Moprana. ['pynmbel  cuerieHus.  MeToasl
reHeTHYecKoro kaprupoBanus. ComaTrueckas rudpuau3anys, e€ 3HaYeHUEe B yCTaHOBJICHUN
TPYIII CUEIIJICHUS YEJIOBEKa.

Tunel ompenenenuss mnona. TuIbBl XpPOMOCOMHOIO ompeneneHus nona. HacnepoBanue
MIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

HokazarensctBo Beaymed ponu JIHK B HacmeactBenHoctu. Tpancopmanus wu
TPaHCAYKIUS.

Crpoenue, mokanu3anus U QYHKIUN HYKIEHHOBBIX KUCIIOT.

Tune PHK 1 ux ponb B cuHTE3€ O€NIKa KICTKH.

Ienernueckuit  kona. OCHOBHBIE CBOWMCTBAa TEHETHYECKOro koma. PacmmdpoBka
TeHETUYECKOT0 KOJia B IPOIEcce CHHTE3a Oellka B KIIETKE.

I'ennas umxenepus. Cunre3 u BbiaesneHue TeHoB. [lnasmuasl. JlocTuxkeHus TeHHOU
VWHKEHEPUU B MEULIMHE.

CoBpeMeHHOE MPE/CTABICHNE O IeHe KaK (DYHKIMOHAIBHOW €IUHUIIE HACIEICTBEHHOCTU U
W3MEHYUBOCTH. [ eH-perynsTop, ornepoH, reH-onepaTop, CTPYKTYPHBIE T'€HBI.

Peanmmzanuss reHernuyeckod HMHGOpMAIMM:  TPAHCKPHIIIHUS, MOCTTPAHCKPHUIIIUOHHBIC
mpouecchl (MPOLECCHHT U CILTAHCHHT).

Yuukanensie cBoiictBa [JHK: pennukanusa u penapanus.

[uTonnazmMaTuyecKue reHbl U X poJib B IUTOIIA3MATUYECKOW HACIEACTBEHHOCTH.
I'enetnuecku-moaudumpoBaHubie 00BEKTH. X MeANKO-OMO0IOTHYECKOe 3HAYCHHUE.
Hcnonp30BaHne TeHETHUECKOW HH(DOPMAIK B MIpOIecce KU3HEASATSIbHOCTH: TPAHCIIALINS,
JTanbl OMOCUHTE3a OeKa.

Oco0eHHOCTH OpraHU3alyi FTeHOMa MPOKAPHOT.

OCOOEHHOCTH IKCTIPECCUU Y TIPOKAPHUOT.

Meroast uzyuenus JIHK. CekBenupoBanue renoma. CoOBpeMeHHasi TEHOMUKA.

Perynsamus cunTesa Genka B KieTke MpokapruoToB 1o JKakoOy u MoHo.

MyrtannonHnas u3MeH4nBOCTb. MyTannonHas teopus I'. Jle @pusa. 3aKkoH rOMOJIOTHUECKUX
psAnoB B HaciencTBeHHoi n3mMenunBoctd H. H. BaBuiioBa. CrioHTaHHBIE ¥ UHIYIIUPOBAHHBIE
mytanuu. Knaccudukarus myTtanuii.

XpOMOCOMHBIE abeppaliu, UX TUIIbl. 3HAYEHUE XPOMOCOMHBIX abeppaluii B U3MEHUYUBOCTH.
ToukoBble MyTannu. Penapupyromnme cucTeMbl KIETKH.

NHaynupoBaHHBIM MyTareHe3 v MOHATHE O MyTareHax.

MHOK€eCTBEHHBIN aJUIENIU3M, HACIEA0BaHUE IPU3HAKOB M B3aUMOJICHCTBUE aJlIeNIed IIPH
MHOXECTBEHHOM aJJIEITU3ME.

MonuduxarnronHas WU3MEHUYUBOCTb. Hopma peaxkuuu. Metoasl U3Y4EHUs
MOIU(PUKAITIOHHON U3MEHUNBOCTH.

Oco0eHHOCTH YeloBeEKa Kak 00beKTa FTeHETHUECKUX MCCIICIOBAaHMM, ero OMoconuaibHas
IIpUPOJA.

I'enernueckuit noauMopdusM yenoBeka. MyTaluu U UX pojib B pa3BUTUHU 3a00JI€BaHUM.

Ponp HacnencTBEHHOCTH W cpelbl B (OPMHUPOBAHUM HOPMAJIBHOTO M MATOJIOTMYECKH
U3MEHEHHOTo (eHoTuna yenoBeka. HaciencTBeHHble OONE€3HH YENOBEKa: XPOMOCOMHBIE,
TeHHbIe, OOJIE3HM C HACJIEACTBEHHOW MpPEeapacloIOKEeHHOCThI0. MynbTH()AKTOpUaTbHbIE
3a00JIeBaHus.

buocounanpHas nmpupona 4esnoBeka. MeToJbl T€HETUKH YEIOBEKa M MX XapaKTEPUCTHKA..
[{uTOoreHeTH4eCKuii METO/, €ro CYIIHOCTh U BO3MOKHOCTH.

I'eneanornueckuii METOJ M3y4EHUsl HACIENOBAaHUS NPU3HAKOB y denoBeka. CocTaBlIeHHUE U
aHaJIN3 POJIOCIOBHBIX.

I'eneruka yenoseka. [lonmynssMOHHO-CTATUCTUYECKUIA METO/I.

I'eneruka yenoBeka. bIM3HEOBBIN METO/, CYIIIHOCTh U 3HAYEHHUE.

I'eneTnueckas CTpyKTypa MEHAeJIeBCKON Monyisinuy. 3akoH Xapau-BaiinGepra.
MopdodyHKITMOHATBHAS XapaKTepUCTUKAa W Kiaccupukamusa XpomocoM. Kapuotun
yenoBeka. [lurorenerndyeckuit Meron. Jlensepckas u [lapuxkckas HOMEHKIIATypa KapUOTUIIA.
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76.
77.

78.
79.

80.
81.
82.
83.
84.
85.

86.
87.

88.
89.
90.
91.
92.

93.
94.
95.

96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.

107.
108.
109.
110.
111.
112.
113.
114.
115.

[Ipeamert u ucropust amopuonoruu. [Ipepopmusm u snurenes.

Onrorenes. [lepuoanzanus oHToreHe3a. BugonsMeHeHnss OHTOTeHE3a: SMOPHUOHU3ALUS.
Ne3MOpUOHN3aLUS, HOOTEHUS.

I'ametorenes. Cnepmatorenes. Oorenes, 0COOEHHOCTH CTPOEHHUS MOJIOBBIX KJIETOK.
I'enernyeckas CyIIHOCTH OILIONOTBOpeHMs. HapylieHus oImionoTBOpeHHs, HEpeTrylsipHbIe
THUIIBI OIIO0TBOPEHUSI.

OmnogoTBOpEHKE U 00IIIIA3MaTHIECKAsl CErperamus.

Hpobnenue. Hapymenwus qpo6ieHusl.

INactpynsanus u opranoreses. Bo3MokHbIE HapyHIEHUS.

Juddeperunanus 1 HHTErpanys B pa3BUTHH. AHOMAINUU U TOPOKH PA3BUTHA.

Ponb HacneCTBEHHOCTH U Cpebl B OHTOTEHESE.

MexaHu3MBbl OHTOT€HE3a Ha KJIETOYHOM M OPraHM3MEHHOM YPOBHSX: pPa3MHOXEHHE, POCT,
muddepennrpoBka, MophoreHes.

ITocTHaTaNBHBIN OHTOTEHES.

buonoruyeckoe crapeHue Ha pa3IMUHbIX YPOBHAX OpraHu3alnuu opraiusma.. Ilpoodiaemsr
JOJITOJIETHSL.

Perenepanust opraHoB U TkaHel, (pu3n0IOru4ecKas U pernapaTuBHasi pereHeparus.
@duI0oreHe3 CUCTEM OPraHoB XOPIOBBIX.

Tpancnnanranus SMOpUOHOB. AJIO()EHHBIE )KUBOTHBIE.

TpaHcruianTanys opraHoB ¥ TKaHEH, TKaHeBasi HECOBMECTUMOCTb.

[lonstTue o romeocraze. I'eHernyeckue, KIETOYHbIE, U  CHUCTEMHBIE  OCHOBBI
rOMEOCTAaTUYECKUX peaKLUii MHOTOKJIETOYHOI'O OpraHu3Ma.

HMMMmyHODIOrHUECKre MeXaHn3Mbl roMmeocTasa. [Ipobiemsl TpaHCIUTaHTalUH.
NmMmyHoornyeckas HeCOBMECTUMOCTD. Pe3yc KOH(IIUKT.

[Tapazutusm kak 6uosnornyeckuil peHoMeH. Ananrtanuy K napasurusmy. Bzaumoneiictsue B
CUCTEME Mapa3uT-XO35MH. DBOJIOLMS Iapa3uTU3Ma I0J] BO3JEHCTBUEM AaHTPOIIOI€HHOTO
¢axTopa.

Tun [Ipocreiimue. Knacc CapkooBbsle. 3HaueHUE AJ11 MEAUIIUHBI.

Tun [Ipocreiimue. Knacc JKryrukosble. 3HaueHue 17151 MEIULIMHBI

Tun [Ipocreiimue. Knacc CnopoBuku. 3HaueHue 1715 MEIULIUHBI.

Tun Ipocreitmne. Knacc Uady3opun. 3HaueHue i MeTUIUHbI.

Tun Inockue uepsu. Knacc Cocanbiuku. 3HaueHue A1 MEIULUHBL.

Tun ITnockue uepsu. Knacc Jlentounsie uepBu. 3HaueHue U1 MEAULIVHBI.

Tun Kpyrasie yepBu. 3HaueHue Juisi MEIUIUHBI.

OBOrenbMUHTOCKOIUSA. METOIBI KalpOJIOrMYECKOT0 aHATIN3A.

Tun Ynenuctonorue. Knacc IlaykooOpa3Hble. 3HaueHUE U1 METULIUHBI.

Tun Ynenucronorue. Kiacc Hacekomele. 3HaueHne 1T METUITNHEL.

CymHocThs 3BOMIOIMH. MUKpPO - U MakpoOd3BOJIIOLMS. XapaKTEPUCTHKA MEXaHU3MOB U
OCHOBHBIX PE3yJIbTaTOB.

buonoruueckuii BUa u ero onpenenenue. Kpurepun suga.

[Tonmynsius — snemMeHTapHas €IMHULIA YBOJIIOLIUH.

DreMeHTapHbIe SBOJIIOLIMOHHbIE (DaKTOPBI.

MUuKpO3BOIIOIMOHHBIE TPOLIECCH B MOMYIISIHUAIX JTIOACH.

[IponcxoxkaeHue KU3HU U IBOJIIOLNS OPraHUYECKOI0 MUPA.

[IpoucxoxaeHue yenoBekxa.

dusnorenes opraHoB U (YHKIMOHAJIBHBIX CUCTEM XOPOBBIX.

[TonsiTre o pacax U BUAOBOE €JMHCTBO YEJIOBEUECTBA.

Ortudeckue npoOIeMbl MEIULIUHCKON OMOJIOTUN U TEHETHKHU.
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[Tpumep sK3aMeHAIMOHHOTO OHMIIeTa

HoBropoackuii rocyaapcTBeHHbIM YHUBEpCUTET UMeHU SApociaBa Myaporo
Kadenpa Guomoruu u OMOIOTHYECKON XUMUHT

DK3aMeHaIMOHHBINA OneT Neo
JucnumnmHa «bronorusy
s crierransHocTd 31.05.03—Cromarosiorust

1. DBOMIOLMOHHOE YyYeHHE, pa3BUTHE OHBOJIOIMUOHHBIX HACH B JIOJAPBUHOBCKUI IEPHO..
OposonronHas teopust Y. lapBuna.

2. MyranvoHHass HW3MEHYMBOCTb, KiaccUpUKanus. ['eHHble, XPOMOCOMHBIE U TEHOMHBIC
MYyTalll{ y YeJIOBEeKa — KaK MPUYMHA HACIIEICTBEHHBIX 3a00JIeBaHUM.

3. Pa3MHOXeHHEe Kak yHUBEpcalbHOE CBOWCTBO 3KMBOTO. [10/0OBOI mMmpoliecc Kak MeXaHU3M
oOMeHa HacjelCTBeHHON wuH(opmanueil BHyTpu Buaa. CpaBHUTENbHas XapaKTEpPUCTHUKA
0€ecIoJIoro U MOJIOBOTO PAa3MHOXKEHHUSI.

YTBEPXIAIO
3ag. kadenpoit BbX [Toamnuce
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TexHonmornyeckas kapra
VYyebuoil nucuuruinebl «bruomorusay
Cemectp 1, 3ET 5, Bun arrectanuu - 3k3aMeH, akaa. yacos 180, 6autoB peiitunara 250

[Tpunoxenue b

Ne TpynoeMKOCTb, aK. yac ®dopma TeKylero Makcnm.
Ne v HaIMeHOBaHME
Hene- KonrakrHas pabota KOHTPOJIS ycTIeB. (B KOJI-BO
pa3zena y4eOHOTO MOYIIA,
KIT/KP IH (aymuTopHbIe 3aHATHA) CPC | COOTB. ¢ MacopToM 6alnn03
cem. | JIEK | II3 | JIP | ACPC DOC) pelTuHra
Tema 1.00mas 1 2 2 1.3 4 | BricTymieHue Ha 11
XapaKTePUCTHKA KU3ZHH. ceMHHape
3aKOHOMEPHOCTHU
MPOUCXOKACHUS U
Pa3BUTHS )KU3HH.
Tema 2. Knetka - 2 2 1.3 4 BricTyruienue Ha 8
3JIEMEHTapHas 2 CEeMHHape.
Ouosioruueckas cucrema. [IpoBepka paboueii 3
TETPaJu.
Tema 3. Buonorus 3 2 2 2.0 4 | CobecenoBaHue. 8
Pa3MHO>KEHUS OPraHU3MOB. ITposepka pabouyeii
TETPaIH. 3
Tema 4. OHrorenes. 4 2 2 1.3 4 | BeicTyIuieHHE HA 11
[Teproan3anus oHTOTEHE3A. CeMHUHape.
DTanbel OHTOreHe3a.
Tema5.  3aKOHOMEPHOCTH 5 2 2 1.3 4 CobecenoBanue. 8
HHIUBUAYATEHOTO IIposepka paboueit
Pa3BUTHS OPTraHU3MOB. TETPaIH. 3
Tema 6. I'eHBI M TCHOMBIL 6 2 2 1.3 4 [Tposepka padoueit 3
Opranuszanus reHoma TeTpaju.
NPOKAPHOT U 3YKAPHOT. BeicTyruienue Ha
CEMMHApE. 8
Tema 7. CTaHOBIIECHHUE U 7 2 2 1.3 4 CobecenoBanue. 5
pasBuTHE OCHOBHBIX ITpoBepka paboueit 6
3aKOHOB I'€HETHKH. TETpaju.
Tema 8.  MexaHHU3MBbI 8 2 2 1.3 4 | CobecenoBaHue. 5
OIpE/EIICHUS 10JIa. ITpoBepka paboueit 6
TETpaju.
Tema 9. I'enernueckuit 9 2 2 1.3 4 BricTymenue Ha 12
nonumopdusm. Myraruu u CeMHHape.
UX POJIb B PA3BUTUU
3a00JIeBaHUM.
PyGesxHas arrecTanust 9 100
Tema 10. Meromasl 10 1.3 4 ColeceoBaHue. 5
TEHETHKH YeJIOBEKa. 2 2 ITpoBepka paboueii 5
TeTpaan

Tema 11. MenuuuHcKas 2 2 1.3 4 CobecenoBaHue. 5

MapasuToJIOTHsl. 11 ITpoBepka padoueit 5
TETpaHu.

Tema 12. Tlapa3utusm B 12 2 2 1.3 4 CobecenoBanue. 5

THIIE TIPOCTEHIIIHE. ITpoBepka padoueit 5
TETpaHu.

Tema 13. MenuuuHcKas 13 2 2 1.3 4 CobecenoBaHue. 5

TeJIbMUHTOJIOTUSL. ITposepxka padboueit 5
TeTpaju.

Tema 14. Tlapazutusm B 14 2 2 1.3 4 CobecenoBaHue. 5

tune Kpyrisie yepBu. [TpoBepka paboueit 5
TETpaju.

Tema 15. Tlapazutu3m B 15 2 2 1.3 4 CobecenoBaHue. 5

tune YneHucroHorue. [IpoBepka paboueii 5
TeTpaan
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Tema 16. HacexoMble Kak 16 2 2 1.3 4 CobecenoBaHue. 5
HNEPEHOCUYUKH U ITposepxka padboueit 5
B030yauTeNN OONe3HEH TeTpaan

YelroBeKa.

Tema 17. DBomrorus 17 2 2 1.3 4 Brictynnenne Ha 10
OpPraHUYECKOTO MHUpA. CEeMHUHApe

Temal8.  bBuochepa wu 18 2 2 1.2 2 CeMuHap 10
YeIIOBEK.

WHTepHET-TECTHPOBaHHE 2 10
Ha caiiTe «i-examy.

Htorosas aTTecTaius: 36 50
JK3aMeH

Hroro 36 36 24 108 250

B cooTBeTcTBUM C MOIOKCHUSIMH

«O06 opranmzanuu y4eOHOro Ipoliecca I0

o0Opa3oBaTelbHbIM IIPOrpaMMaM BhICIIEro oOpa3oBaHus» U «O (GOHJIE OLEHOYHBIX CPEJICTB IS
MPOBEJICHUSI TEKYIEro KOHTPOJS YCIIEBAEMOCTH, NMPOMEKYTOYHOW aTTECTAllUU CTYICHTOB M
UTOTOBOM aTTECTAIlMM BBIITYCKHUKOB» IEPEBOJ] OAJUIOB PEHTHHIa B TPAJUIIMOHHYIO CHCTEMY
OIICHOK OCYIIECTBIISICTCS TI0 IIKaJIE:
— oneHka «oTiimuHo» — 90-100 % ot 50%3 =225-250 6.
— omeHka «xoporro» — 70-89% ot 50x3 = 175-224 6.
— OLIEHKa «yJoBIeTBOpUTenbHO» — 50-69% ot 50%3 = 125-174 6.
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IIpuio:xkenue B
(o0s3aTeIbHOE)

KapTra yueOHO-MeTOAM4YeCKOT0 00ecnedeHust

Jucuuninmael «buonorus»
Cnenuansaocts 31.05.03—Cromaronorus
®opmbl 00yUeHUs — THEBHAs
Kypc 1 Cemectp 1.

Yacos: Bcero 180, mexmwuit
(xypcoBas pabora, KIT) — 108, ax3ameH.

Ob6ecnieunBarorias kadeapa buonoruu u OHOIOTHYESCKON XUMUN

Tabnuna 1- O6ecnieuenue Moyl yueOHbIMU U3JaHUSIMU

36, npakr. 3aH. 36, CPC u BUIbI HHAUBUAYATEHON paOOTHI

bubnunorpadpuueckoe onucanue™ u3naHus Kou. o3,
B OHOI. Hanuuue B 9bC
(aBTOp, HANMEHOBAHKE, BUJ, MECTO U I'0Jl U3JaHUSI, KOJI. CTP.) Hosl'Y
YueOHUKH U yaeOHBIE TTOCOOMS
1. buonorus: Yue6.: B 2 ku./Apwirun B. H., Bacunsesa B. H., Bonkos U. It — 113
H., Cunensmmkosa B. B.; mox pen. B. H. fperuna. — 8- uzn. — M.: )
Bericmras mkoma, 2007, 2006, 2004, 2003, 2001. — 431 c. 21— 124
V4yeOHO-METOANYECKUE U3TAHNS
1. Pabouas mporpamma y4ueOHO# muctmmiuHbl. KorgpateeBa B. M.,
Hpyxunnna U. A., 2016.
2. Makcumiok H. H., u ap. OcoOGeHHOCTH CTpOeHHUs] OMOJIIOTHYECKUX 71
MeMOpaH: METO]I. pEeKOMEHIAITNH JUTS CaMoCT. paboThI
cryaentoB/Makcumiok H. H., Komeutosa T. H., CmupHosa C. B.: Hosl'Y.
Benukuit Hosropog, 2007. — 35 c.
3. I'enernka: Metoj. yka3aHus IJIsl BBITIOJIHEHUS J1a0., MPakKT. padoT u o5
CPC/Cocrt. B. M. Kounpatsena; [log pen. H. H. Makcumroka.— Benukuit
Hogropog, 2009.—34 c.
https://novsu.bibl
4. MeTtonpl n3y4eHus] TeHETUKU YelioBeKa: yueOHo-MeTo 1. mocobue/B. M. iotech.ru/Reader/
Konaparsera, H. H. Makcumrok: Benukuit Hosropos, 2013. — 60 c. BookPreview/-
1637
5. 3agaun o coBpeMeHHOi reHeTrke: Yued. mocooue/Inazep B.M., Kum 147
AM., Opnosa H.H. u ap.-M.: Kumxuslit oM «YHuBepcutem, 2005.-222
c.
Tabnuua 2 — MudopmarmonHoe obecriedeHne Moayis
ONEeKTPOHHBIN
Hazpanue nmporpaMMHOro nNpoayKTa, HHTEpHET-pecypca ampec IIpumeuanue
. . http://www.en
EctecTBeHHOHAYYHBII 00pa30BaTEIbHBIN NOPTAT edu.ru/
N http://www.m
CaiiT «buonorus 1 MeTUIIHHAY edbiol.ru/
. . http://www.ed
DenepanbHblil mopran «Poccuiickoe 0Opa3oBaHHe» uru/
. http://www.i-
WntepHer-TpeHaxEpsl B chepe o0pazoBaHus exam.ru/
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http://www.en.edu.ru/
http://www.en.edu.ru/
http://www.medbiol.ru/
http://www.medbiol.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.i-exam.ru/
http://www.i-exam.ru/

Tabnuma 3 — JlonomHUTENbHAS TUTEpaATypa

Bubmmorpadudeckoe onrcanue™ n3gaHus Kom. 3x3. B Hammmawme B
(aBTOp, HANMEHOBAHME, BHJ, MECTO W TOJ M3IaHMUI, KOJ. CTp.) on6a. Hos'Y 9BC
1. I'enetuka: Yuebuuk mns mexn.By3os/MBanos B. U., bapeimankosa H.
B., bunesa JI. C. u ap.: nox pen. B. M. MBanosa. — M.: AkajgemMKHHTA, 15
2007. - 638 c.
2. ITexoB A. I1. Buonorusi ¢ ocHOBaMH 3KOJIOTHH: Y4el./uis1 By30B. — 6-¢
71

m3n. ucnp. — CII6. Jlams, 2007, 2006, 2005, 2004, 2000 — 687c.
[NoGenuTens koHKYpca yueOHNKOB PD.

JeiicTButensHo s yaeOHoro rona: 2016-2017, 2017-2018

3ag. xkadenpoit BbX /;a uuy/ H.H. Makcumiok
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Hpniaoxenne I'

JIncT BHECEeHHST N3MEHEHUH

Tabnuna 1
Howmep Ne u mata mpoTokona JlaTta BHECEHUS ®UO numa, BHECIIETO Mommics
HM3MECHEHUS 3acenanus Kadeaps N3MECHEHUH HN3MCHEHUS
1 ITpotoxom Ne 9 " y.
3acenanus Kapeapsl OT 27 ampens 2018 1. Maxcumrox H.H.. ,//"’_ ;)g/
«27» anpens 2018 T. i

Coneprkanne N3MEHEHUI:
— Ilynkt 7 MaTepuanbHO-TEXHHUECKOE 00ecIieueHne Y4eOHOr0 MOAYIISI U3JI0KUTh B CISAYIONICH PelaKIIuu:

7 MatepuanpHO-TEXHHUYECKOE 0OecrieueHrne y4eOHOT0 MOTYIIS

Ne TpebOoBanue K MaTepHaIbHO- Hannumne MarepuanbHO-TEXHHYECKOTO 000PY10BaHHS
TEXHHYECKOMY 00eCTIeueHHIO
cornacHo @I'OC BO

AyAUTOPHUS JUIS IPOBEACHHS JIEKIIMOHHBIX H/UIIU MTPAKTHYECKUX

1 Y4eOHbIe ayAUTOPHUH IS IPOBEICHUS 3aHATHI: yueOHas MeOelb (CTOJIBI, CTYJIbs, IOCKA)

y4eOHBIX 3aHATHI MOMEIICHHUS ISl CAMOCTOSITENIbHON PaOOTHI (HATMYHE KOMIIBIOTEPA,

BbIX0J B MIHTEpHET)

2. [Iporpammuoe obecreueHue Microsoft Windows 10 for Educational Use Dreamspark (Imagine)

Ne 370aef61-476a-409f-bd7¢-84bb13374212 0130.04.2015

Microsoft Office 2013 Standard Open License Ne 62018256 ot
31.07.2016

IMoamuckaMicrosoft Office 365 cBoboHO pactpocTpaHsemoe
IS BY30B

Adobe Acrobat cBo6oHO pacmpocTpansieMmoe

Skype cBoboHO pactpocTpaHsiemMoe

3. Ob6opynoBanue MukpocKoIibl, HA0OPBI TOTOBBIX MPENapaToB, JadopaTopHast
Hocy/a, yueOHble TaOIMIa U CXEMBL.

— Tabnumy 2 [Mpunoxenust B U310KUTh B CISAYIONICH PelaKIIUu:

HaumenoBaHue pecypca Cpok
Horosop
IIpodeccuonanbublie 6a3bl JAHHBIX JA0roBopa
basa naHHBIX 3JEKTPOHHOW OMOIMOTEYHON CUCTEMBI By3a «DJIEKTPOHHBIN Jorosop Ne BT-46/11 SecepoUHLL
ynTajIbHbIH 3a1-brbimoTex» https://www.novsu.ru/dept/1114/bibliotech/ or 17.12.2014 p
DJIEeKTPOHHBIH KaTajor Hay4HOH OMOINOTeKH Bbaza cobcTBeHHOM -~
http://mars.novsu.ac.ru/MarcWeb/ reHepalyu p
ba3za naHHbBIX «AHamUTHKAY (KapTOTEKA Baza cobcTBeHHOIM -~
crareii)http://mars.novsu.ac.ru/MarcWeb/ reHepaIyu P
baza manHbIX «D5eKTpOHHO-O0MOIMOTeUHAas cuctema «bC
FOPAIIT» https://www.biblio-online.ru Horosop Ne63foc ot | 5
20.03.2018
Komtekuus: JlereHgapHble KHUTH
DnexTpoHHas 6a3a nanubix «Polpred.com O630p OTKpPBITHIHN TOCTYTI.
CMM» https://www.polpred.com Jorosop Ne
06/ETI(Y)17 31.12.2017
ot 10.03.2017
Horosop Ne 0218-
B/041EII(Y)18 ot 31.01.2019
06.03.2018
OnexrtponHas 6ubmoreunas cucrema OO0 UBUC. Temarnueckas 6aza
JHorosop Ne 286-
«Becnmgn MFS_/» T1/158/0 0125.12.2017 31.12.2018
https://dlib.eastview.com/browse/udb/1 T
DnextponHas Gubnuoreunas cucrema OO0 AUBYKChttps:/ibooks.ru/ Jorosop Ne23- 31122018
10/16K/0S1EIN(Y)17 T
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https://www.novsu.ru/dept/1114/bibliotech/
http://mars.novsu.ac.ru/MarcWeb/
http://mars.novsu.ac.ru/MarcWeb/
https://www.biblio-online.ru/
https://www.polpred.com/
https://dlib.eastview.com/browse/udb/1
https://ibooks.ru/

ot 06.03.2017

IIpesnnentckas 6udmmotexa um. b. H. Enbrinna
https://www.prlib.ru/

B OTKPBITOM JIOCTYIIC

baza nannbeix HayuHo# 21ekTpoHHON OMOIHMOTEKH
eLIBRARY.RU https://elibrary.ru/

B OTKPBITOM IOCTYIIC

HauunonanpHas moamnucka B paMKax MpoeKTa MI/IHI/ICTepCTBa 06p330BaHI/IH n

Hayku PO (I'oczamanue Ne 4/2017 r.) k HaykomerpudeckuM b/l Scopus u
WebofScience

https://www.webofscience.com/wos/woscc/basic-search
https://www.scopus.com/search/form.uri?display=basic#basic

perucTparus
(TeppuTOpUs By3a)

2022

basa nanHBIX MpodeccHOHANBHBIX CTaHIAPTOB MUHKHCTEPCTBA TPYAA U
conmanpHOM 3amutel PO http://profstandart.rosmintrud.ru/obshchiy-
informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/

B OTKPBITOM JOCTYTIE

ba3za maHHBIX 2JIEKTPOHHO-OMOIMOTEUHOH crcTeMbl «HarmonamsHas
QNEeKTpOHHAs OnonmnoTeka» https://H36.pd

B OTKPBITOM JOCTYTIE

I/Il-l(l)OpMa].ll/IOHHLle CIIPaBOYHBbIC CUCTEMbBI

YHI/IBepCI/ITeTCKaﬂ I/IH(I)OpMa].[I/IOHHaH CUCTEMA
«POCCH» https://uisrussia.msu.ru

B OTKPBITOM JOCTYIIC

HarnmonansHbIi mopTan oHIaiH 00ydeHns «OTKPBITOS
obpasoBanue» https://openedu.ru

B OTKPBITOM JOCTYIIC

[Mopran oTKpBITHIX JaHHBIX Poccuiickoii @enepanuu https://data.gov.ru

B OTKPBITOM JOCTYIIC

CmpaBouno-tipaBoBas cuctema KorcymsrantlIroc (KorcymsranTlLimtoc
CTYJICHTY M MperoiaBartero)Www.consultant.ru/edu/

B OTKPBITOM IOCTYIIC
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https://www.prlib.ru/
https://elibrary.ru/
https://www.webofscience.com/wos/woscc/basic-search
https://www.scopus.com/search/form.uri?display=basic#basic
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
https://нэб.рф/
https://uisrussia.msu.ru/
https://openedu.ru/
https://data.gov.ru/
http://www.consultant.ru/edu/

JIucT BHECEHNT U3MEHEHUI

Tabnuna 2
Howmep Ne u mata mpoTokona JlaTa BHECEHUS ®HUO nuia, BHECIIETO IMomcs
M3MCHEHHS 3acenaHus Kadeapsl M3MCHCHUI HW3MEHEHHS
2 [IpoTokoun 3acemanust . y
kadenpst Ne 1 ot 31.08.2019 r Maxkcumriok H.H. '//// , / ‘
31.08.2019 Polraset =

Copneprxanne N3MEHEHUI:

— W3menntsh Ha3Banue kadenpsl ¢ «Kadempa Onomorun u 6rnostorundeckoi Xxumum» Ha: «Kademnpa Oronorum,

OMOXUMMHU U OMOTEXHOJIOT .

— W3menenue YII 2019 roga CtoMaronorus B CBs3U ¢ BBeACHUEM npeameTa «[IpoekTHas AesITeTbHOCTh.

— AKTyanu3upoBaTh IporpaMmHoe obecneueHue 1.7 MarepuanbHO- TEXHHYECKOEe obecrieyeHue y4eOHOro MOy JIs:

HanmeHoBaHMe MPOrpaMMHOIO NPOAYKTA

O0ocHOBaHUeE I UCIOJIb30BaAHUSA (JTMIEH3US,

JAOr0BOP, CYET, AKT WJIM HHOE)

Jara Boi1auu

Microsoft Imagine (Microsoft Azure Dev Tools
for Teaching) Standard

Jorosop Ne243/10, 370aef61-476a-4b9f-bd7c-

84bb13374212

19.12.2018

TTonmucka Microsoft Office 365

cBOOO/IHO pacrpoCTpaHsieMoe IJIsl BY30B -

Adobe Acrobat CBOOOJIHO PACTIPOCTPAHAEMOE -
Teams cBOOOJTHO pacpoCTpaHsIeMOe -
Skype cBOOOJTHO pacpoCTpaHsIeMOe -
Zoom cBOOOJTHO pacpoCTpaHsIeMOe -

* 0TEUECTBEHHOE IMPpOU3BOJACTBO

— Aktyanu3upoats nHopMannonHoe obdecriedenue [Ipunoxenus B

HaumeHnoBaHue pecypca

IIpodeccuonabHble 6a3bl TAHHBIX

Horosop

Cpok noroopa

ba3za naHHBIX 3JIEKTPOHHON OMOIMOTEUHOM CUCTEMBI
By3a «DJIEKTPOHHBIN YNTANbHBIN 3a1-budmuoTex»
https://www.novsu.ru/dept/1114/bibliotech/

Jorosop Ne bT-46/11 ot 17.12.2014

OeccpouHBIi

DNEeKTPOHHBIN KaTaJOT HAyYHOH ONOIHOTEKH
http://mars.novsu.ac.ru/MarcWeb/

baza coOcTBeHHOIt renepanuu

OeccpouHBIi

basa naHHBIX «AHATUTHKA» (KapTOTEKa
crareii)http://mars.novsu.ac.ru/MarcWeb/

baza coOcTBeHHOIt renepanuu

OeccpouHBIii

basza JaHHBbIX ((3J’I6KTpOHHO-6H6HHOTeqHa$[ CHUCTEMA
«IOBC IOPAUT» https://www.biblio-online.ru
Konnekuus: Jlerenapuple KHUTH

Horosop Ne63/roc ot 20.03.2018

OeccpovHBIN

basza IlaHHI)IXu((3J’ICKTpOHHO-6PI6J'II/IOT611Ha$[ CHUCTEMA
«3BC IOPAUT» https://www.biblio-online.ru

Jorosop Ne 3756/53/EIT (Y) 18 ot
11.01.2019

11.01.2019-10.01.2020

Horosop Ne 71/EIT (V) 1
or 25.12.2019

01.01.2020-31.12.2020

HarmonanbHas asekrponHas oubimmoreka (HOB)
https://rusneb.ru/

Horosop Ne 101/H3b/2338
ot 01.09.2017

31.08.2022

[pesuaentckas ouommorexka uM. b. H. Enbiinaa
https://www.prlib.ru/

B OTKPBITOM JOCTYIIC

basa mannbsix HayuHoit 35eKkTpoHHOM OMOIMoTeKN
eLIBRARY.RU https://elibrary.ru/

B OTKPBITOM J0CTYyIIC

HaHI/IOHaHBHaﬂ IMOJAIMHMCKA B paMKaXx IPOCKTa
MunwncrepcTBa 00pa3zoBanus U Hayku PO
(Toczananme Ne 4/2017 r.) k HaykomeTpudeckum bJ1
Scopus u Web of Science
https://www.webofscience.com/wos/woscc/basic-
search

perucTparms
(TeppuTopus By3a)

2022
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https://www.novsu.ru/dept/1114/bibliotech/
http://mars.novsu.ac.ru/MarcWeb/
http://mars.novsu.ac.ru/MarcWeb/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://elibrary.ru/
https://www.webofscience.com/wos/woscc/basic-search
https://www.webofscience.com/wos/woscc/basic-search

https://www.scopus.com/search/form.uri?display=bas
ic#basic

basa naHHBIX podhecCHOHATBHBIX CTAHIAPTOB
MI/IHI/ICTepCTBa Tpyaa u COHHaJILHOﬁ 3allIUThI
P® http://profstandart.rosmintrud.ru/obshchiy- B OTKPBITOM JOCTYIIC
informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basa qaHHBIX IEKTPOHHO-OMOINOTEYHON CHCTEMBI
«HarmoHnaneHas 3JeKTpOHHAS B OTKPBITOM JOCTYIIC
oubanoreka» https://Hs0.pd

HH(l)OpMaIII/IOHHBIe CIIpaBOYHbIEC CUCTEMBI

YHuBepcureTckas HHOpMaIOHHas cUcTeMa

«POCCUSI» https://uisrussia.msu.ru B OTKPBITOM JI0CTYyTIC

HanmonanbHbI mopTast OHIalH 00y4eHus

B OTKPBITOM JIOCTYIIE
«OTkphITOC 0OpaszoBanue» https://openedu.ru P Hoety

ITopran OTKPBITBIX JTaHHBIX Poccuiickoii

Denepanun https://data.gov.ru B OTKPBITOM A0CTYIIe

CrpaBouHo-mipaBoBas cuctema Koncynsrantllmoc
(Koncynprantllntoc cTyaeHTy u B OTKPBITOM JOCTYIIE
npemnojaBaTeno )WWw.consultant.ru/edu/

— Axryammanust [Ipunoxkenne B, Tabnmna 1 u Tabnuma 2 u3I0KUTh B CISIYIOIIEH peIaKIium:

DNeKTPOHHBIE PECYPCHI

1. CaBuna, JI. H. OcHoBBI Onomorun: yuebnoe mocodue / JI. H. Capuna. — Ilen3a :
ry, 2019. — 104 c. — ISBN 978-5-907102-56-9. — Texkcr : anexTpoHHBIH // JIaHB
: JNIEKTPOHHO-Oubmoreunas cucrema. — URL: https://e.lanbook.com/book/162226

Jlanb

2. Eropos, B. B. TeopeTrueckne 0CHOBBI OHOJIOTHH C BBEJCHHEM B TEPMOJIHMHAMUKY
JKUBBIX CHUCTEM : yueOHoe mocobue / B. B. EropoB. — 2-¢ u3j., ucnp. u aom —
Cankr-IlerepOypr : Jlaus, 2018. — 204 ¢. — ISBN 978-5-8114-3016-1. — Teker :
ANIEKTPOHHBIH /  JlaHb :  2IeKTpOHHO-OMOMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/104870

Jlanb

3. Cokonosa, T. B. O6mias 6uonorus: yuebHoe mocobue / T. B. Cokonosa, C. B.
Kanuauna. — Cankt-Iletepoypr : CIIOITIY, 2015. — 96 c¢. — ISBN 978-5-7422-
4930-6. — Tekcrt : 31eKTpOHHBIH // JlaHB : 3NMEKTPOHHO-OMOIMOTEYHAs CHCTEMa. —
URL: https://e.lanbook.com/book/89819

Jlanb
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https://www.scopus.com/search/form.uri?display=basic#basic
https://www.scopus.com/search/form.uri?display=basic#basic
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
https://нэб.рф/
https://uisrussia.msu.ru/
https://openedu.ru/
https://data.gov.ru/
http://www.consultant.ru/edu/
https://e.lanbook.com/book/162226
https://e.lanbook.com/book/104870
https://e.lanbook.com/book/89819

JIucT BHECEHNT U3MEHEHU I

Tabmuma 3
Howmep No 1 mata mpoTokoia Jata BHECEeHUS ®UO nuua, BHECIIETO Mommics
HM3MEHEHHUSI 3acenanus Kadeaps HU3MEHEHHI M3MCHEHHS
3 IIpoTokoun 3acenanust " 2
kapenpel Ne_12 ot 25.06.2020 Makcumiox H.H. : /—/""” i / :
25.06.2020 T Preset=—

Coneprkanne N3MEHEHUI:

— AKTyanu3upoBaTh MporpaMMHOe obOecreueHune 1.7 MarepuaibHO- TEXHHUECKOe oOecreueHne y4eOHOro

MOAYJIA:

HanmeHoBaHMe MPOrPaMMHOIO NPOAYKTA

Oo0ocHOBaHMeE IJI HCIIOJIb30BAHUSA
(1M1eH3Ms1, JOTOBOP, CYET, AKT MJIM HHOE)

JlaTa BpIZaYH

Microsoft Imagine (Microsoft Azure Dev Tools for Jorosop Ne243/10, 19.12.2018

Teaching) Standard 370aef61-476a-4b9f-bd7c-84bb13374212

Kaspersky Endpoint Security misionsueca — Horosop Ne148/ETI(Y)20-Bb, 11.09.2020

Crangaprasiii Russian Edition. 500-999. Node 1 year 1C1C-200914-092322-497-674

Educational Renewal License*

ABBYY FineReader PDF 15Business. Bepcust ms Horosop Nel91/10 16.11.2020

CcKauuBaHUsA(TOI0Bas JIUIIEH3US CaKaJIeMUIECKOM

CKUAKON)*

Zbrush Academic VVolume License Jorosop Ne209/ET1(Y)20-Bb 30.11.2020

Academic VMware Workstation 16 Pro for Linux Jorosop Ne211/ETI(Y)20-Bb, 25140763 03.11.2020

and Windows, ESD

Acronis 3amura JlanHbIX 17151 paboyeii CTaHIUH, Jorosop Ne210/EIT (¥)20-BB, 03.11.2020

Acronis 3amuTa [lanusix Pacimpennas st Ax000369127

(buszmueckoro ceppepa

Adobe ITan CreativeCloud — Bce mpumoxeHus mist Horosop Nel89/EIT (V)20-BBb, 13.10.2020

BBICIIINX Y4eOHBIX 3aBEJCHUN — 00Iee yCTpoicTBO JHorosop Nel190/EIT (¥)20-BB,
9A2A4DB0A506D427A09A

Substance Education Horosop Ne216/ETI(Y)20-Bb, 16.11.2020
JHorosop Ne217/EII(Y)20-Bb

Zoom Horosop Ne363/20/90/EIl(y)20-Bb 04.06.2020

AmnTHmiaruar. Bys.* Horosop Ne3341/12/EI1(V)21-Bb 29.01.2021

TTonmucka Microsoft Office 365

CBOOOIHO PacIpoCTpaHsieMoe sl By30B

Adobe Acrobat CBOOOJIHO PACIPOCTPAHSIEMOE -
Teams CcBOOOJTHO pacpoCTpaHsIeMOe -
Skype CBOOOJIHO pacrpocTpaHsieMoe -
Zoom CcBOOOJTHO PacIpOCTpaHsAEMOe -

— AxtyanusupoBath HH(popmanmonnoe odecrniedenue [Ipunoxenus B

HaumeHoBaHue pecypca Jlorosop Cpox norosopa
IIpodeccuonanbhble 6a3bl1 JAHHBIX
ba3za naHHBIX 3vneKTp0HHop“1v OHUOIMOTEYHOW CHCTEMBI By3a Jlorosop Ne BT-46/11 ot }
«ONEKTPOHHBIN YUTATBHBI 3an—5?16{moTex» 17.12.2014 OeccpouHbIi
https://www.novsu.ru/dept/1114/bibliotech/ T
DNEeKTPOHHBIN KaTaJOT HAyYHOH ONOIHOTEKH Basa coGcTBeHHOI reHepati GeccpouHbIi
http://mars.novsu.ac.ru/MarcWeb/
basa nanmpix «Anammikay (kaprorexa Baza coOcTBeHHOI TeHepaun 6eccpodHbIi
crareii)http://mars.novsu.ac.ru/MarcWeb/
baza manubIX «neKTpoHHO-0nbmmoTeuHas cucrema «9bC
FOPAIIT» https://www.biblio-online.ru ﬂ"m;g%g‘-’z%i/;"c o Gecepoumpii
Komnekuus: JlerennapHple KHUTH T
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https://www.novsu.ru/dept/1114/bibliotech/
http://mars.novsu.ac.ru/MarcWeb/
http://mars.novsu.ac.ru/MarcWeb/
https://www.biblio-online.ru/

basa naHHBIX «DIEeKTPOHHO-OMOMoTeuHas cucrema «9bC Horosop Ne 71/EIT (V) 19 ot 01.01.2020-
FOPAWT https://www.biblio-online.ru 25.12. 2019 31.12.2020
Jorosop
Ne 4431/05/EI1(Y)21 ot 31.12.2021
17.03.2021
Horosop Ne 04/EI1(Y)21 ot

17.03.2021 11.01.2022
Hanmonanbhas sekrponHas o6uosimorexa (HIb) Jloroop Ne 101/HDb/2338 31.08.2022
https://rusneb.ru/ or 01.09.2017 o
IIpesuaentckas ouonuoreka um. b. H. Enbiinna
https:/Awww.prlib.ru/ B OTKPBITOM JIOCTYTIC -
baza nanubpix HayqHOW 2JIeKTpOHHON OHOIHOTEKH
eLIBRARY.RU https://elibrary.ru/ B OTKPBITOM 0CTYHC ]
Hanmonanenas noanucka B pamkax npoekta MuHucrepcTsa
obpazoBanus u Hayku P® (T'oczamanue Ne 4/2017 1.) k
HaykometpudeckuM BJI Scopus u Web of Science peracTparii 2022

https://www.webofscience.com/wos/woscc/basic-search
https://www.scopus.com/search/form.uri?display=basic#basic

(TeppuTOopHs By3a)

Baza JaHHBIX HpO(l)eCCI/IOHaJ'IBHLIX CTaHAapTOB MI/IHI/ICTepCTBa
TPyJa U COLMAJIBLHOMN 3alUThI
P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

B OTKPBITOM IOCTYIIC

basa qaHHBIX IEKTPOHHO-OMOINOTEYHO CUCTEMBI
«HaumonanpHas snekTpoHHast Oubnuorexay https://H36.pd

B OTKPBITOM IOCTYIIC

HH(l)OpMaIII/IOHHI)Ie CIIpaBOYHbIEC CUCTEMBI

YHuBepcureTckas HHGOPMAILMOHHAS CUCTEMa
«POCCHUSI» https://uisrussia.msu.ru

B OTKPBITOM IOCTYIIC

HarmonanbHbI mopTalt oHMaiH 00ydeHus «OTKpbIToe
obpazoBanue» https://openedu.ru

B OTKPBITOM IOCTYIIC

Tlopran OTKPBITBIX JTAHHBIX Poccuiickoit

Denepanun https://data.gov.ru

B OTKPBITOM AOCTYIIC

CnpaBouno-npaBoBas cucrema Koncynprantllintoc
(KoucynprantlLimtoc cTyneHTY U
nperno iaBareno)Www.consultant.ru/edu/

B OTKPBITOM IOCTYIIC
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https://www.biblio-online.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://elibrary.ru/
https://www.webofscience.com/wos/woscc/basic-search
https://www.scopus.com/search/form.uri?display=basic#basic
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
https://нэб.рф/
https://uisrussia.msu.ru/
https://openedu.ru/
https://data.gov.ru/
http://www.consultant.ru/edu/

— Axryanmzauus [punoxenue b, kapta yueOHo-MeToanueckoro odecredenus yueoHoi qucuumunsl b.1, paznen
M€YaTHbIE NCTOYHUKH, 3JIEKTPOHHBIE PECYPCHI:

IleyaTHbIC HICTOYHUKH

1. buonorusa. YriyOneHHBIH Kypc: y4eOHHK Uil By30B (OakamaBpmar) / aBTop: B. H.
Aperun [ gp.]; mon pen. B. H. Speruna. - 6-e m3maHume, ucnp. M morm. - MockBa: 1
IOpaiir, 2012. - 763, [1] c. : nn. -

DJEeKTPOHHBIE PECypChl

1. buonoruss B 2 u. Yacte 1: yueOHuk mans By3oB/ B. H. Slpermn [u ap.]; mon
penaknueit B. H. Speruna, U. H. BoakoBa. — 7-e u3z., mepepab. u gom. — MockBa : .
UznarensctBo IOpaiit, 2021. — 427 ¢. — (Beicuiee oopazoBanue). — ISBN 978-5-534- Opaiit
04092-0. — Texcr : anektpoHHEIH // OOpa3oBaTensHas mwiaTgopma HOpaiit [calfT]. —
URL.: https://urait.ru/bcode/470631

2. buonorms B 2 4. Yactp 2: yueOHUK il OakanaBpuata M Maructparypsi /
B. H. dpeirus [u np.] ; nox pemakumeit B. H. Speruna, U. H. Bomkoa. — 7-e w3m.,
nepepad. u mom. — Mocksa : M3garensctBo FOpaiit, 2019. — 347 c. — (bakamaBp u IOpaiit
maructp. Axagemuueckuii  kypc). — ISBN 978-5-534-04094-4. —  Tekcr
AJICKTPOHHBIH // Oo6pa3oBarenbHas mwiathopma IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/434351

3. LuOyneBckuii, A.lO. buonorus. B 2 1. Tom 1. B 2 u. Yacts 2 : y4eOHUK U

npaktukym i By30B/ A, 0. [{uOynesckuii, C.I. MamonroB. — Mockga : .
Nsparenscto FOpaiit, 2020. — 277 ¢. — (Beiciee o6paszopanue). — ISBN 978-5-534- IOpaiir
00120-4. — Texkcr : anekrponHbiii // OOpasoBatenpHas miatdopma HOpaiit [caiT]. —

URL.: https://urait.ru/bcode/452919

4. IunOynesckuit, A. 0. buomorns. B 2 1. Tom 2. B 2 4. Yacts 1: y4eOHUK ©

npaktukym g By3oB/  A. IO. uOymesckuit, C.I. MamonroB. — Mocksa : .
Wsnatensctso FOpaiit, 2021. — 362 ¢. — (Beiciee o6pasosanwue). — ISBN 978-5-534- [Opaiir
00121-1. — Texkcr : anektpoHHEIH // ObOpa3oBatenbHas miardopma HOpaiit [caliT]. —

URL.: https://urait.ru/bcode/471749
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