MUHUCTEPCTBO HAYKW 1 BBICIHEIO OBPA3OBAHHMA
®CAOY BO « TIOMEHCKUM I'OCYJIAPCTBEHHBIM YHUBEPCUTET»

[IIKOJIA ECTECTBEHHBIX HAVK

IIporpaMma BETYNHUTEJILHBIX F
no nanpasjenuio 0
Marucrepekasi nporpamma: «Maremarnse

Copnepxanue [Iporpammbr
[lesib BCTYIUTEIIBHOTO UCTIBITAHMS:
BeTynuTenbHoe UCHbITaHke HANPABJICHO Ha BBISIBJICHUE CTCHICHH IOTOBHOCTH aOUTYPUEHTOB K
OCBOGHHMIO MArMCTEPCKOii mporpammbl  «Matemaruucckas Grosiorust 1 GuonmHpopmaTika»
nanpasyienust  nojroroku  06.04.01  buosnorns. B Xojie  BCTYNHTCABLHOIO  HCHbBITAHNA
OLCHUBAIOTCS  OGOBIICHHBIC 3HAHMS B 00JacTH OHOJIIOIMH, MOJICKYJISIPHOW Ouosornu n
6uonH(POPMATHKH; BBISIBISCTCS CTENEHb KOMIICTCHIIMH, 3HAUMMBbIX JUIsl Y CIICIIHOTO obyucHus B
MarucTparype.
®opma Mcrbitanus: BeTynuTebHOe HMCIbITAHNE MPOBOJITCS B (hopMe TECTUPOBAHMS Ha
BBIIBJICHHC YPOBHs MOJTOTOBKH aGUTypHEHTa B 00/IaCTH GHOJIOTHH, MOJICKYIIAPHOH OMOJIOTHH U
O6ronH(pOPMATUKH.
Cucrema Orenmpanus: MakcuManbHoe KojndecTBo Oamio 3a tect —— 100 Gasios.
MuHuMalbHBIH mopor Juist poxoskienust — 40 Gajios.

[epeuens Tem, He0OX0AMMBIX /LI HOAroTOBKH K Teery

MukoJiorusi, aJbroJorus, 00TaHuKa.

OCHOBHBIC I'PYIIIBI HU3HIAX PACTEHUH, HX PACIpe/IeJICHUE CPE/IM IIPOKAPUOT U DyKapHoT 1
KkpaTkas xapakrtepuctuka. COBPEMEHHBIC HPHHIHIIBI KJIACCH(PHUKAIMH, JICICHUE Ha OTICIBI 1
KpaTKkasi XapaKTepUCTHKA OCHOBHBIX OTJCIOB. 3HAUCHHC HH3UIUX pacTeHHid B HPUPOJC U
IIPAKTHYECKOM JiesTeIbHOCTH UesoBeka. Bojopocin. Obiast XapakTepucThia. CrpocHue KIEeTKH
M Tamwioma. [IMPMEHTBI BOJIOpOC/IEif, WX poJib B ajantaiusaXx K OKpyXaiolleh cpeie v B
cuctemaruke. PacrpocTpanenie M polib Bojopocieit B npupose. ['pnubbi 1 IICEBAOIPUObI
(rpubonoobubiec  opranu3mbl). CTpoCHHE KICTKM M MHIICIHS, 0COOEHHOCTH  ITUTAHHUSL.
PasMHOYMKEHHE ¥ IHKIIBI Pa3BUTHA. PacipocTpaHeHHE B IPUPOJIE, CAPOTPO(HBIE, TApASUTHBIC 1
cumOuoTHYeCKHE (POpPMBI. 3HAUCHUE TPUOOB B KPYrOBOPOTE BEUICCTB M MX IMOJOKHTCILHOC U
oTpHIaTenbHoe Xo3giicTBennoe 3nauenue. Jlumainuku. Mopgonornueckoe u aHaTOMHICCKOC
CTpOEHHE TauioMa. B3aUMOOTHOIICHHUSI KOMIIOHCHTOB JIMHIAKHUKOB. Posb B mpupoje H
NpaKTUUECKOM  JiesTesibHOCTH — vesiopeka.  OOmas — xapakTepHCTHKa — BBICHINX pacTeHu.
Bacueiiinue ocoOEHHOCTH OpraHu3aiii BBICIIMX pacTeHHii: HEHOABHIKHOCTD, [MOJSIPHOCTD,
OTKPBITBIH pOCT, KX OHOsIOrHUecKoe 3HaucHue. JKU3HCHHBIH IHKIT BHICIIHX pactenuii. becnojoe
pasMHOKEHHE W 110J10Boe Bocnpousse/ictue. OOmMe NPUHIMILL Opraiu3aini Teia BLICIIHX
pacrenuit. Tayutompl, Tenombl ¥ 11o06eru. CTpyKTypHBIC KOMIIOHCHTBI U MopQoJIoTHs JIHCTa.
Baskneiiinue 0co0CHHOCTH MOPPOJIOrHK  KOPHEH M KOPHEBBLIX cHcTeM. OCHOBHBIC THIIbI
pacTHTEBHbIX TKancH. Tunsl mMepruerem. Bo3spacTiible H3MCHCHHs BTOPHUHOH JIPCBCCHHBI 1
BTOPHUHON KOPBI. MOX00OPA3HbIC U COCYAUCTBIE PACTCHUS KAK JIBE OCHOBHAIC TPYIIIBI BBICIIHX
pacrenuii. TakcoHOMHYECKHMH cTaryc W BaKHCHIINC 0COOCHHOCTH TOJIOCEMEHHBIX PACTCHHH.
O6ias  XapakTepucTHka HOoKpbiToceMenibx  (kiace  Angiospermae).  Ilserok.  Crpoetue
MysKCKOro M okerickoro ramerouros.  CpaBHHUTCIBHAS  XAPAKTCPUCTHKA  JIBYJIOJILHBIX - 1
OJIHOJIOJIBHBIX PACTCHUH.




300J10r1Ms1 6€CIIO3BOHOYHBIX M 300J10TUsI IO3BOHOYHBIX.

XapakTepucTuka ry0OoK U JABYCIOWHBIX OPTraHU3MOB (CTPEKAIOUINX KHUIIEYHOIIOJIOCTHBIX).
XapakTepucTuKa TPEXCIOMHBIX OHIaTepalbHO-CHMMETPUYHBIX JKMBOTHBIX Ha IpUMEpE
KoTbuaThiX uepBeil. CTpoeHne u (QyHKIUU BTOPHUYHON MOJOCTH Tena - menoma. OpraHuzanus
MOKPOBOB, MYCKYJIaTypbl W TOJOCTH Teja WIEHHUCTOHOTMX, OCOOEHHOCTH CETMEHTAallMH U
CTPOCHUS KOHEYHOCTEH Y XEIUIIEPOBBIX paKOOOpa3HBIX U HACEKOMBIX. CHcTeMa TUTIA XOPIOBBIX
U KJIIOYEBBIE YepThl MX opraHuzanuu. MophodyHKIMOHATBHBIE aJaNTallid KOCTHBIX pPbIO K
0COOCHHOCTSIM BOJHOM cpenbl. [IpeoOpa3oBanms ONMOPHO-IBUTATEIBHON CUCTEMBI, IbIXaTeTbHON
CHUCTEMBI, KpOBOOOpAIleHHUs, BOJHO-COJICBOTO OOMEHa U pa3MHOXKEeHUss y 2 ampuoOwuii.
Mopdobuonornueckasi XapakTepuCTUKa PENTWIMNA KaK aMHHUOT. MeXaHHU3Mbl TOMOMOTEpMUH.
MopdodyHkinoHaabHble afanTalud NOTUL K mojiery. OcoOeHHOCTH OMOPHOJBUTATEIbHOM,
KPOBEHOCHOM, IUIICBAPUTEIILHON, BBIJCIUTEIBHOW, HEPBHOW CHUCTEM U Pa3MHOXKEHUs
MJIEKOMUATAOIIHX.

Teopus 3BoIOLHUH.

®dakTopsl dBoOIMH. ['eHeTHYeCKass U (DEHOTUTTMYECKAs U3MEHYMBOCTh. [ OpU30HTATBHBINA
nepenoc reHoB. HopMma peakumu. bopb0a 3a cyiiecTBoBaHue U eCTeCTBEHHBIN 0TOOp. [Tomynsius
KaK 3JIeMEHTapHas eIMHHUIA MHUKpodBoonuu. Oopmbl ecTecTBeHHOro orbopa. ['eHernueckue
npoiuieccbl B momyisiuusax. Konmeniuu Buga. AJUIONATPUYECKOE M CHUMIATPUUYECKOE
BUJ000pazoBanue. ApjantuBHas paguanuss. OCHOBBI HBOJIOLUOHHOW OHOJIOTUM Pa3BUTHSL.
OyHIaMeHTabHbIC IPUHITUIBI OHTOTEeHEe3a. [ eHeTHYeCKe PEeryIsiTOpHbIE CEeTH U 00ecreueHne
YCTOWYMBOCTH OHTOreHe3a. MexaHusmbl (GopMUpOBaHUS (PEHOTUNMYECKUY MPU3HAKOB B XOJIE
OHTOreHe3a. Makpo- u  MukposBosrouud. @DuinoreHes TakcOHOB. DOpPMBI  MEKBUIOBBIX
B3aumojeiicTBuii. Kospomonust u cumbuorenes. [Ipoucxoxaenue xuszau. IIpenmonaraemeie
crieHapuu U 3tansl abuornnesza. Hepepmenratusnas perukanust JIHK u PHK. IIpoucxoxnenue
KJIeTKM. OCHOBHBIE JTalbl pa3BUTUA KU3HHU. ['€OXpOHOJIOrMYECKHE IIKAJIbl. OBOJIOLUSA
COOOIIECTB: IKOTEHE3 M CIEIMOTeHE3, SBOJIIOLHUS 32 CUET M3MEHEHHS CYKIECCHOHHBIX DPSJIOB.
buocdepnbie KpU3UChl 1 MacCOBbIE BBIMUPAHUS, UX TPUYHHBI.

IKOJIOTHS.

[Ipeamet sxonoruu. [lpencrabienne 00 ypoBHIX OpraHHW3allid >KUBOW MaTepuu (KIIETKa,
TKaHb, OpraH, OPraHu3M, MOIYJIAIHS, COOOIIECTBO, IKOCHCTEMa, TaHamadT, ouom, 6uochepa).
JIBa Tuma sKoJOrMuYecKkux (HaKTOpOB: YCJIOBUS M pecypchbl. JIMMUTHpPYIOLIAs KOHLIEHTPALUs
HeoOxoqumoro pecypca. KpuBas TOJNEpaHTHOCTH, 30HBI ONTUMyMa U  IECCUMYMaA.
CTteHOOMOHTHBIEC ¥ SBpUOMOHTHBIC BUIbI. MHOTOMEPHAS MOJIENb YKOJIOTHYECKON HUIINA. BiusiHue
TEMIIEpaTypbl, CBETa, BJIAXKHOCTHU, COJEHOCTH Ha OpraHu3mbl. [lomynsiiMoHHAs 3KOJIOTHS.
Craruyeckue ¥ TMHAMUYECKHe XapakTepucTuku nomyssiuu. [IpencraBnenue o r- u K-otbope.
PazHble TUOBI B3aUMOJCHCTBUN MOMYNSANMHA (XUIIHUYECTBO, KOHKYPEHIHS, MYTYyajH3M,
cuM60mno3). Tpodudeckue OTHOMICHUS M TTOTOKH SHEPruu. TpodudecKkre YpOBHHU: MPOMYIEHTHI,
KOHCYMEHTHI U PeIyIIEHThI; TporuecKue enu u ceTu. buoreoxumuueckue ukibl. bruochepHslit
nuki yriuepoaa. [TapHukoBsiid 3¢ (dekT: MexaHH3M BO3HUKHOBEHUS M BO3MOXKHbBIE MOCIEICTBUA.
Buocdepnsiit nukn kuciaopoaa. O30HOBBIN CIOH W OMACHOCTH €ro paspyueHus. buocdepHsrii
LUKJI a30Ta. 3HAYEHUE a30Ta KaK pecypca, JUMMUTUPYIOIIETO EPBUYHYIO IPOIYKIHIO B OKEAHE.
[Ipou3BoACTBO M NMPUMEHEHHE a30THBIX YA0OpEHUI: MacIITaObl 3TOrO MPOLecca B CPAaBHEHUH C
€CTeCTBEHHOH a3zoTdukcanueil. BeIOpockl OKCHIOB a30Ta MPOMBIIIICHHBIMU HPEIIPUIATUIMA U
uX JanpHeimas TpaHchopmauusa. buochepusiii muki docdopa. IBomonuus 6uocdepst. Ponb
W3MEHEHUH Tra3oBOro cocrtaBa aTMoc(ephl B 3BOJIONUM OHocdepsl. BHENHNE W BHYTpEHHHE
MPUYMHBI MACCOBBIX BBIMUPAHUH. AHTPOIIOTEHHOE BO3/ICHCTBUE Ha Onocdepy.

IuTosorus.

Knerounass teopuss u e€ mnocrynarbl. IloHATHS TOTUNOTEHTHOCTU. (DYHKIMOHAIBHBIE
CHUCTEMBI KIJIETKHU: SApO; BAaKyOJISIpHAs CHCTEMA; MHUTOXOHJPUU M XJIOPOIUIACTHI; IIUTOCKEJNET,
ria3MaThdeckass MeMOpana. MeToibl KJIETOUHOM Ouonoruu. MeTo/ibl MUKpOCKONTUU. MIMMyHO-
MUTOXUMUYECKOE U [HUTOXMMHYECKOEe OKpammuBaHue. PaauoaBrorpadus. MomnekynspHas
rubpuam3amus. KyneTypa knetok u TkaHed. CTpyKTYpHO-(QYHKIIMOHAIbHAS XapaKTEPHUCTHUKA



aapa. MemOpaHHble KOMIOHEHTHI KieTKU. CBONCTBAa M CTpOeHUE OHOJIIOTMYECKHUX MEMOpaH.
TpaHcropT  HHM3KOMOJEKYJSPHBIX U BBICOKOMOJIEKYJISIpDHBIX — coeauHeHuil. KinetouHsle
B3aMMOJICHCTBUS U KileTouHas aare3us. CUHTE3 U TomoreHe3 0eskoB. MexaHu3M cuHTe3a Oenka
— tpancisuusa. Ctpoenue pubocom. [Tonmucomsl. Ctpoenue rpanynsapHoro DIIP. Moaudukanum
OeNKOB, WX yKJaaKa WU ampecoBaHue. Ammapar ['onbmku. TpaHCHOpPTHBIE TyTH BaKyOJSPHOU
CHCTEMBl M MEXaHU3MBbl apPECOBAHUSA M CIUSHUS BE3UKYJ C MEMOpPaHHBIMH KOMIIOHEHTaMH.
AHTEpOrpagHbli U PETPOrpajHbIi TpaHCHOPTHI. [JIanKui S>HAOIIIA3MATHYECKUN PETUKYITYM.
JIuzocombl. Aytodarusa. Cucrembl sHeproodecredeHus: KiIeToK. [ aukonu3. MuToXoHApHUH.
O6pazoBanne AT® myrem okuciurenbHoro dochopunupoanus. [ukn Kpedca. dotocunTes.
Crpoenne xyoporiacta U ero (yHKOuHM. DTtambl (poTocuHTE3a. KOMIOHEHTHI IMTOCKENETa.
Muto3. ®a3pr muto3a. Meiio3. [lpuHiumnbel oOpa3oBaHUs TMOJOBBIX KiIeTOK. PDa3pl Mero3a.
Knerounas ru6ens. OCHOBHBIE MOHATHSA: MPOTPAMMHUPOBAHHAS KIETOYHAs TWOeNb, aronTo3 H
HeKkpo3, kiaccudukamus. OcoOeHHOCTH CTpoeHHs U (GYHKIMOHHUPOBAHMSI PACTUTENBHBIX U
OaKTepHaIbHBIX KIETOK.

IMOpuoJiorus.

®opMHpOBaHUE MEPBUYHBIX MTOJIOBBIX KJIETOK (TOHOIIMTOB) Y Pa3IMYHBIX IPYIII KUBOTHBIX
(ryOKH, KHIIEYHOMOJIOCTHBIC, KPYTJIbIE YePBH, pakooOpa3HbIe, MO3BOHOYHKIE). J[MCcTaHTHBIE U
KOHTAaKTHbIE B3auMojieiicTBus rameT. OOmas XapakTepucTuKa mpoiecca Apobienus. Ero
Ouojoruvyeckuii cmbica. MOMEHTHl BKIIOYEHUS MAaTEPUHCKMX M  OTLIOBCKUX T'€HOB.
[IpocTpancTBeHHass opraHu3auusi apobneHus. Mexanuzmel  Onactymsainuu.  CrocoOsl
racTpyJisilMu: AeTaMUHALNSL, UMMUT AL, SIUO0NNSI, THBarMHALIMA U Pa3IMYHbIE UX COYETAHMUS.
CriocoOb1  3akyiafikl  Me301epMbl. VICKYyCCTBEHHBII W €CTECTBEHHBI MapTeHOTEHE3 -
TEOPETHYECKUN HMHTEPEC U MNPAKTUYECKOE INpUMeHEeHHe. POpMHUpPOBAaHHE BHE3aPOIBIIIEBBIX
OpraHoB M 000JIOYEK y AMHHOTA: aMHHOH, cepo3a (XOPUOH), JKEITOYHBIA MEIIOK, aJUIAaHTOMUC.
Oco0eHHOCTH paHHETO Pa3BUTHUS MJIEKONUTAIMNX. DopMUpOBaHUE TI1a3, KOHEYHOCTEH, Cep/Iia,
MIOYEK I03BOHOYHBIX. MopdoreHeTn4eckue B3aMMOACHUCTBUS MEXKIy YacTAMH 3adaTka Hpu
pa3BUTHHU ATHX OopraHoB. Knaccudukanus mianeHT y MICKONUTAIOMNX: UTEIHOXOPHAIIbHEIE,
CHUHIECMOXOPHAIIbHBIE, YHI0TEINOXOPUATIbHBIE, TEMOXOPHUAJIbHBIE.

I'enernka.

Hacnencreennsiii npusHak. [Ipu3Hakyu kayeCTBEHHBIE U KOJIMYECTBEHHBIE, DIIEMEHTAPHBIE U
KOMIUIEKCHbIE. MeToapl TeHeTHYeCKOro aHanu3a. MOHOruOpugHOe U MOJIUTHOpPUIHOE
CKpeIMBaHMs. AJUleIM M TUOBl UX B3auMojeicTBuil. LluTosNIOrMuYecKHe OCHOBBI 3aKOHOB
HACJE€IOBAHMA. YCJIOBHMS BBIIOJIHEHUS MEHJEIEBCKUX 3aKOHOMEPHOCTEH HACIeNOBaHUs
IpU3HAKOB. B3anmoseiicTBrue reHOB: KOMIUIEMEHTAPHOCTh, SMUCTA3, MOTUMEPHs (KyMYJISITUBHAS
u HekymyJsTuBHas). [lonoBeie xpomocombl. HacnenoBanrue mpu3HakoB, CIEIUIEHHBIX C MOJIOM.
HacnenoBanue npu HepacXoKIEHUH MOJIOBBIX XpoMocoM. KpoccuHrosep. I'eHeTnueckue KapThl.
XpoMocoMHasi Teopusi HacieacTBeHHOCTH. HexpomocomHoe HacnenoBanue. I[lmactunnas
HaCJIECTBEHHOCTb. MMUTOXOHApUaIbHAsl HACIEICTBEHHOCTh. B3aumozeilcTBue sIEpHBIX U
HesepHBIX TeHOB. [loHATHE O HACIEICTBEHHOM W HEHACHEJICTBEHHOW (MOAMGMUKAIMOHHOMN)
U3MEHYMBOCTU. B3ammopelicTBHe TeHoTUNIa U OKpyxkawomeid cpeapl. KomOuHaTtuBHas
U3MEHYMBOCTb, MEXAHU3Mbl €€ BO3HUKHOBEHHUS WU pOJIb B 3BOJIOLMH. |'€eHOMHBIE M3MEHEHUS:
HNOJUIUIONMs.  (BYIUIOMAWS U aHeymouaus). MexBuaoBas rudpuanzauus. BuyTpu- u
MEXXPOMOCOMHBIE  INEPECTPOMKHU:  JeJNeUuu, AYIUIMKAllMM, WHBEPCUHU, TPAHCIIOKALMH,
TpaHcno3uuuu. ['eHHble MyTanuu. CHOHTAHHBIM M MHAYLHMPOBAHHBIN MyTareHe3. MyTareHsl:
buznueckue u xumuueckue. Poib nmpoieccoB penapanuu B Mmytaresese. [ eHeTndeckuii KOHTPOJIb
U MOJIEKYJISIpHblE MexaHu3Mbl perukanuu. Penapaums [IHK, ee ponp B mnopnepskanuun
CTaOUIIbHOCTH TEHETHUECKOr0 MaTepuana. I 'eneTndeckast pekoMOuHamus. Perymsiuus skcnpeccun
T€HOB y IpPOKapuoOT. JIakTO3HBIM oOmepoH. Peryiaunus >KCIpecCHH TE€HOB Yy 3YKapHOT.
[TocTTpaHCKPUNIIMOHHBIA ypOBEHb PpEryJSLUM CHHTe3a OeNKoB. 3aJaud W METOJO0JIOTHUs
TEHETUYECKON MH)KEHEpUH. MeTo1bl BBIJIEIEHNS U CUHTE3a T€HOB. BEKTOpHI HA OCHOBE MJIA3MH L
u ¢aros. ['enomubie 6nbMMOTEKH. [lomydyenne pekomobuHaHTHBIX Mosekyn JJHK, Monexymsipaoe



kioHupoBanue ¢pparmentoB JIHK. Dxcrpeccust qykepoaHbix reHOB. TpaHCTeHHBIE OPTaHU3MBI.
Bexkropsl aykapuor. I'eHeTHUecKas HHKEHEPUs )KUBOTHBIX U PACTCHUM.

DuU3n0JI0THA YeJI0BeKa U 'KUBOTHBIX.

CrpykTypa u cBoiicTBa MeMOpaHbl BO30YIUMBIX KJIETOK. MeXaHU3Mbl TPAaHCMEMOPAHHOTO
TpaHcnopTa noHOB. oHHBIE Hacockl. Mexanu3m (opMUpOBaHUs MOTEHIIMANA MoKosl. [ToTeHIman
JeicTBUSA, OTBET MO 3aKOHY "Bce mim Hudero". PedpaxrepHocts. [IpoBeneHne Bo30yXIeHHS
BJIOJIb HEPBHOTO WJIM MBIIIEYHOrOo BOJOKHA. OcCOOEHHOCTH TMpoBeneHUs BO30YKIEHHUS B
MHUETUHU3UPOBAaHHBIX HEPBHBIX BOJIOKHAX. [lepenaya Bo30yx1eHUs C OAHOM KJIETKU Ha JAPYTYIO:
JNEKTPUYECKUE M XUMHUYECKHE CHHAIChl, UX CTPYKTYpHble M (PYHKIMOHAJIbHBIC Pa3IUYMsL.
[Tonepeuno-nonocareie MbImel. CTpoeHue capkomepa. [naakue MBIIIB: OCOOCHHOCTH
CTPYKTYpHO-QYHKIIMOHATBHOW oOpraHu3anuu U cBoiictBa. Pomp kampiius u ATD B
COKpaTHTEIbHOM OTBeTe. HelpoH Kak CTpyKTypHO-(QYHKIMOHAJIbHAs €AWHUIA HEPBHOU
cuctembl. oHHasi mMpUpoaa TOPMO3HBIX U BO30YXKJAIOIIUX MOCTCHUHANTHYECKUX BO3ACHCTBUIA.
OcHOBHBIE THUIIBI MEAUATOPOB U MEXAHU3MbI UX B3aUMOZEHCTBUs ¢ peuentopamu. Ilonstue o
pebnexkce u pedaexkropHoit ayre. CeHcopHble cucTeMbl. CTpPyKTypHO-(YHKIIMOHATbHAS
OpraHu3alsl OCHOBHBIX OPIaHOB YYBCTB: OpraHbl ClIyXa, 3pCHHUs, PaBHOBECHUs, OOOHATENbHEIE,
BKYCOBBIE U KOXHbIe perientopsl. [lytu nocrymienus adpdepenTHoit nHbpopManuu B rojJOBHON
mo3r. Comaruyeckass cucrema. COUHHOM MO3r: crpoeHue M ¢GyHKIMHA. CIHHHOMO3TOBBIE
JIBUrarenbHble peduexchbl. Posb mpogoaroBaToro, cpeHero, MpoMexyTOUHOI0 MO3ra, MO3KeuKa,
MOJKOPKOBBIX sJIep ¥ KOPHI OOJBIINX MOMymapuii B GOPMUPOBAHUH JABUTATEIbHBIX MPOTPAMM.
BereratuBHas HepBHas cuctema. Ee poib B peryisiiuu BHYTPEHHUX OPraHOB U MOJAEPKaHUU
rOMeOoCTa3a. CtpykTypHO-(yHKIIMOHATIbHAS OpraHu3anus CUMIIaTHYECKOT O U
[apaCUMIIaTUYECKOIO0  OTIEJIOB, WX  PETyJISATOPHBIE  B3aMMOOTHOLIEHUA. Menuaropsl
BEreTaTMBHOM HEpPBHOW cHcTeMbl. 6 OHAOKpHHHAs cucreMa. OCOOCHHOCTH T'yMOpaJIbHOM
perynsauuu. XHMHYecKass MpPHUpPOJIa OCHOBHBIX TPyHNI TOPMOHOB U OCOOCHHOCTH UX
B3aUMOJICHCTBUA C KJIETKAMU-MUIICHAMHU (BHYTPUKICTOYHAsE W MeMOpaHHas pereniuus).
OcHoBHBbIE KeJie3bl BHYTPEHHEW CEKpEIiH, BbIAENIsieMble UMU TOPMOHBI U UX (DyHKIIHOHAJIbHAS
poib. Perymisanus AesTeabHOCTH Kelle3 BHYTPEHHEN CEKPELUH, CBA3b HEPBHBIX U TOPMOHAJIBHBIX
MEXaHHU3MOB pEryJsiiy, TunorajamorunoduszapHas cucTtemMa, TPOMHbIE TOPMOHBL [pymmb
kpoBHu. Pesyc-haktop. Ilpomecc cBepteiBanuss kpoBu. Daronurto3. DyHKIUU CHUCTEMBI
KpoBooOparieHus. Oco0eHHOCTH KPOBOOOPAIIEHHSI Y pa3HbIX KJIACCOB MO3BOHOYHBIX KUBOTHBIX.
Crpoenue cepaua TemaoKpoBHOro. CepaeuHbli LUKI. OJIEKTpOKapAMOrpaMMa: METOJ
peructpauuu U uHGopMaTuBHOE 3HaueHUue. OCHOBHbBIE MPUHLIUIIBI TEMOJAMHAMUKHI U (AKTOPBI,
ONpEACISAONME  BEJIMYMHY  KPOBSHOTO  JaBJICHHA.  BuMsHMS ~ cUMIATMYECKUX U
NapacCUMIIaTUYECKUX HEPBOB Ha cepaue. ['ymopanbHble MEXaHU3Mbl PETYJSIIUM KPOBOTOKA:
Ba30IIPECCHH, aJIPEHAIIMH, CUCTEMA PEHUH-aHIMOTEH3UH-AJIbIOCTEPOH, aTPUONENTH, TPOYKTHI
MeTtabonu3ma. CTpoeHue JeTKuX. MeXaHu3M JIETOYHOTO AbIXaHUs. [[pIXaTeabHbIN IEHTP U €ro
paborta. Perymsammst npixanus. OOIee cTpoeHHE NHILEBAPUTENBLHOrO0 TpakTa. OCoOEHHOCTH
MULIEBAPEHUS B PA3JIMYHBIX OT/AEJIaX KEIyJOYHO-KHMIIEYHOTO TpakTa. HepBHbIE M r'yMOpalIbHbIE
MEXAHU3MBbl PETYJSILUU JKEITYJOUYHOU CEKPEIMH U CEKPELMM IOJKEIyJI04YHOM jkene3bl. Poib
nedyeHu. [louku. CtpoeHune HeppoHa. Perynsius BeienuTeIbHON (QYHKITMN TTOYKH. Posb moyku B
perymnsauun AJl.

®u31M0J0rus BbICHIEH HEPBHOI AeSITeJIbHOCTH.

Paznnunble mOAXO0[bl K MCCIENOBAHUIO MEXAaHU3MOB IOBEJEHUS >KMBOTHBIX U 4YEJIOBEKA
(ycnoBHO-pe(hIEKTOPHBIE METOUKH, ONXEBUOPH3M, ITOJIOTHS ). BUIBI yCIIOBHBIX U 0€3YCIOBHBIX
pednexcoB. OcHOBHas KOHUEMNIMUS OuxeBrnopuzMa. OCHOBHBIE MOHATHUS TOJOTHU. IHCTHHKT 1
UMOPUHTUHT. CTpPYKTypa MOBEIECHUYECKOTro akTa: srojoruueckuid B3ran. Kowuenmusa JI.B.
Kpymmmackoro 06 sneMeHTapHOM pacCyOYHON AesaTenbHOCTH. BTopas curHaimbHas cucrema.
KoMMyHHMKaTHUBHBIE  CHOCOOHOCTH  JKMBOTHBIX.  buojormueckue  MoTuBanmuu. Tpuana
«TOTPEOHOCTh, MOTHUBAIHS, SMOIMS»: IPEJCTaBICHUE O (PU3NOIOTHUECKUX MEXaHU3MaX, POJIb B
dbopmupoBaHuu moBeneHUs. Buapl mamsatu B Ouosornyeckux cucremax. PuU3nMoiornyeckue
MexaHu3Mbl naMatu. HelipoHHble MexaHu3Mbl oOyueHuss W mamatd. CoH W OOApCTBOBaHHE:



COBpEMEHHBIE MpPEICTaBICHUS O (U3MOIOTMYECKUX MexaHu3Max. OcOOEHHOCTH CHa BOJHBIX
miekonutaonmx. Jlokanuzanus GyHKIHMA B roJOBHOM Mo3re. DyHKIMOHAIbHAS aCUMMETPHS
MOJIyIIapuii  KOpbl TOJIOBHOTO Mo3ra. [lonstue anammsaropa. CrTpoeHne ©  (U3HOIOTHSA
aHaJM3aTOPOB (Ha MPUMEpPE 3PUTEIHHOTO).

DuU3M0J0rusl paCTeHUI.

PacturenbHas kinerka. OcOOEHHOCTHM CTpPOEHHs, CTPYKTypHas M (yHKIHMOHAJIbHAsS
OpraHu3aIys pacTUTEIbHON KIeTKH. POoToCHHTE3 U (POTOCHHTETUUYECKHE MUTMEHThI. DJIEeKTPOH-
TPaHCHOPTHAs enb. ACCUMWISIIMU yriepoaa npu (otocunrese. Llukn KanbBuHa, OCHOBHBIE
dbepmenTsl. Jlprxanue pacteHuil. [TMKOMW3 M UK TPUKApPOOHOBBIX KHCJIOT Y pacTEHUH.
CtpykTypa U (QYHKIIUU SJICKTPOH-TPAHCHIOPTHOW IIenH IbIxaHus. BomgHBI OOMEH pacTeHHI.
[Tornomenne Boabl pacteHueM. TpaHcnupauuss. MwuHepanbHOE NHUTaHWE. MexaHU3MBbI
NOTJIOIIEHNE MOHOB M MX TepeABWXKeHHs 1Mo pacteHuio. OOMeH a3ora B pacreHusx. Poct u
paszBuTHe pacteHuil. O0mas xapakTepucTuka GuToropMoHoB. DoTopenenTopsl. Y CTOMYMBOCTD
pacrenuii. OTBETHBIC PEaKIMU PACTEHUH HAa OMOTHUYECKUE U AOMOTHYECKUE CTPECCOBBIE (PAKTOPBI.

Muxkpoouosiorus.

OcHOBHBIE CHOCOOBI KJIAaCCU(UKALUU MHKPOOPTraHU3MOB-IIPOKAPUOT (HyMepudecKas,
MopdoduznoIorHIecKasi, MOJEKyIIpHO-TeHeTHYecKas ). [{uTonorus u Mopdoiorus MUKpOOHBIX
KJIETOK. ['eHeTMKka MuKpoopraHu3moB. HaciiencTBeHHBIN ammapaT IPOKapHoOT, IUIA3MUIbLI U
JIpyrue MUTPUPYIOIIHE TeHETHUYECKHUE 3JIEMEHThl MUKpoOpraHnu3MoB. [Ipoiecchl pekomMOuHauu
y TPOKapuoT (KOHBIOTAIMS, TpaHCPOpMAIUs U TpaHCAYKIHs). [[pUHIUTBI KyJIbTHUBUPOBAHUS
MHUKpPOOPTraHW3MOB U OCHOBHBIE MapaMeTpbl pocTa KyibTyp . Ilepuonnueckoe u HempepbIBHOE
KYJbTUBUPOBAHUE. HexynpTuBHpyeMble  (OPMBI ~ MHKPOOPTraHH3MOB. Metabonu3m
MHUKPOOpPTraHu3MOB. Tumbl muTaHus MUKpoopranu3MoB. CrocoObr obOpazoBanusi ATD y
MHUKPOOPTraHU3MOB. Buibl OpoxkeHU 1 MUKPOOPTaHU3MBI, UX OCYILECTBIISIONINE. ApoOHOE U
aHa’poOHOE JBIXaHWE Y MHKPOOPTaHU3MOB. XeMoJuToTpodus. OcoOEHHOCTH MHKPOOHOTO
¢dorocunTe3a. ABTOTpO(HAS U TeTepOTPOPHAST ACCUMUIIALINS YTIIEKUCIOTH Y MUKPOOPTaHH3MOB.
Accummisinus  a3ora  (a3oTduKcanus, acCCUMIIALMOHHAS HUTPATPEAYKLHs, aCCHUMMIIALUS
aMMOHHMsSI) OKOJIOTHSIT MHKPOOPraHM3MOB. PacnpocTpaHeHne MHKpOOPIaHHW3MOB B IIPHUPOJE.
JetictBue (GakTOpPOB OKpyXkKaromeld cpeapl Ha MHUKPOOPTaHW3MbIL.. DYHKIMH WU OCOOCHHOCTH
KHU3HEIEATSIIbHOCTH MUKPOOPTaHW3MOB B MOYBE, BOJOEMax, Bo3ayxe. CUMOHMO3BI ¢ y4acTHEM
MHUKPOOPTraHU3MOB. MUKpoOHBIE coo0OmecTBa W TpOoPUUYECKHE CBS3M B HHUX YYacTHE
MHUKPOOPIaHU3MOB B OMOT€OXMMHMUYECKUX IHMKJIAX YIIIEpoja, KHCIOopoaa, a30Ta, Cepbl, jKejesa.
Posnb MukpooprannzMoB B 3Botonnu 6uocdepsl. [IpakTnueckoe npuMeHEeHHE MUKPOOPTaHU3MOB
—B TPAJAUIIMOHHBIX MTPOU3BOJICTBAX MHILEBON MPOMBIIUICHHOCTH, JJIS MOJYYCHHUS aHTHOMOTHKOB
Y BUTAMMHOB, JIJISl OYUCTKHU OKPYXKAIOIIEH CPeIbl.

Bupycoaorus.

CTpykTypa TeHETHYeCKOro wmaTepuana BHUpYycoB. PaszHooOpasue ¢opM BUPYCHBIX
HYKJIEMHOBBIX KUCIOT. KOHIIEBBIE CTPYKTYphl BUPYCHBIX HYKJICHHOBBIX KucaoT. Knaccudukarus
BUPYCOB B 3aBHCUMOCTH OT THIIA T€HETHYECKOro Marepuaina. CTpykTypa BHPYCHBIX YaCTHII.
[IpyHOMNBL CHOUpaNIBHOM M MKOCAdAPUYECKOM cuMMeTpuu. IloHsaTus Kancup, Karcomep,
HYKJIeOKarncuJ. MonekynsipHas OpraHu3alnys BHUPUOHOB IPOCTHIX U 00OJOYEUHBIX BHUPYCOB.
OyHKUMU TIMKONPOTEUHOB JIMIONPOTenaHON obonouku. KommekcHas cummerpus. IIatb
OCHOBHBIX BHJIOB OpraHM3allid BUPYCHBIX dYacTull Pa3zHooOpasue crnocoOOB MPOHUKHOBEHUS
BUPYCHOTO T€HOMa B OakTepualibHbIe, PAaCTHTEIbHBIC M JXUBOTHBIC KJIETKH. buonormueckas
cnenupuIHOCTh BUPYCOB, pOJIib MEPBbIX (a3 HH(GEKIUU B ONPEAETICHUH CIIEKTpa X035€B BUpYCa.
PazHooOpasue BapuaHTOB JIOKAJIM3ALUN CUHTE3a BUPYCHBIX KOMIIOHEHTOB B KileTKaX. CrocoObl
BBIXO/Ia BUPYCHOT'O TOTOMCTBA U3 3apakeHHOH KieTku. O01mas cxema perukanuu BupycoB PHK
- coaepxkamux BUPYcoB ¢ onHouenoueyHoil mmocPHK u oanouenodeunoit munyc-PHK.
Crpoenue Bupyca Tabaunoir Mo3auku u Bupyca rpunmna A. JIHK-conepkamue 6akrepuodaru ¢
nsyuenoyeunoir JIHK: crpoenue (Ha mpumepe 6aktepuodara T-4), obmas cxema peruimKanuy,
cOoopka BUpnoHOB. PerpoBupycel. CTpoenue Bupuona. O01mas cxema peruimKaii PETPOBUPYCOB.
@OyHKIUU 00paTHOH TPAaHCKPUIITA3HI.



buoxumus.

CtpykTypa U CBOWCTBAa aMHUHOKUCIOT, MOHO-, JU- U MOJHMCAXapUIO0B, >KHUPHBIX KHUCIOT,
TPUALIWIITIIMLIEPUIOB U MeMOpaHHBIX JIMMUIOB, HykJIeoTuaoB. [lentuaHas cBsa3b. [lepBuunas,
BTOpUYHAs, TPETHYHAs H 4YETBEPTUYHAs CTPYKTyphl Oenka. OOmme mpeacTaBIeHUs o
depmenTaTuBHOM KaTanuize. OOMEH yrieBOJOB: IJIMKOJIN3, JdalibHEHIIee OKUCICHUE NMUpyBaTa
MUPYBaTICTUIPOTCHA3HBIM KOMIUIEKCOM W B nukie Kpebca. KierouHnoe npixaHue: MOHSATHE
neixarenbHol nenu u cuaTte3 ATP. OOMeH IUnuIoB: pacman U CUHTE3 KUPHBIX KUuciaoT. OOMeH
AMUHOKHCIIOT: PEaKIMU TPAaHCAMMHUPOBAHMUS M yTHIM3alUs amMMuaka. KoHeuHble MpPOIYKTHI
pacmajia aMIHOKHUCIIOT. B3aumMocBsi3b 0OMeHa yTriieBO0B, JIUMHI0B U aMHUHOKHUCIIOT.

MouJekyasipHasi 0uoJI0rus.

Crpyktypa [JHK, npunmun xommiementapHoctd. Permukanuss [JIHK. TounocTh
Bocripou3BeneHuss JIHK, monmmmepaspl, ydyacTBYIOIIHME B pEIUIMKAINH, WX (EepMEHTaTUBHAs
akTuBHOCTH. Tunsl noBpexaennit JIHK u ctparernu ux penaparuu TpaHCKpUIIUS y TPOKAPHUOT.
Tpanckpunuus 'y sykapuor. PHK mnomumepassr sykapuor. COopka Npe-WHUIIMATOPHOTO
koMmruiekca PHK-mmomumepaser I1. Xpomatus, ctpykTypa HykieocoM. 9 Moaudukauu rTuCTOHOB
U JMHAMUYecKas CTPYKTypa XpomartuHa. [lOCT-TpaHCKPHUMIIMOHHBIE TpeoOpazoBaHUs
sykapuotuueckoit PHK. CrnaiicuHr, kamupoBaHWe W TojndaaeHuaupoBanue. OOmias cxema
Oouocunreza Oenka. Hupopmanmmonnas PHK, ee crpykrypa, (yHKUMOHAIbHBIE YYacCTKH.
PacmmmppoBka wu  oOmme  cBoiicTBa  reHeTwyeckoro  koma. TpancmoptHas — PHK,
AwmunoanmmpoBanue TPHK. Pubocomsl kak MOEKYIISIpHBIE MAITMHBI, OCYIIIECTBIISIONINE CHHTE3
Oenka. OOmme npuHOMIBI opraHu3amuu pudocom. 3HadeHue pubocomHorr PHK (pPHK).
Pubocomubie Oenku, MX pazHooOpasue, OenKoBble KOMIUIEKCHI, uX B3ammoxencTeue ¢ pPHK.
PaGounii mmkn pubGocoMbl. MHUIMAINA W PETYISIUS TPAHCIALMK Y TPOKapHOT. Perymnsius
TPaHCISAUU Yy JyKapuoT. KoTpaHCHsSIuOHHOE CcBopaunBaHue OenkoB. Poib manmepoHOB.
[TocTTpancnsauronnbie Momudukanmuu OenKOB. bBeNKOBBIM CIJTAWCHHT, €ro MEXaHWU3M U
OMOJIOTUYECKOE 3HAYCHHE.

NmmyHoI0THS.

OCHOBHbIE TOHSTUS HMMMYHOJOTUU. [IpUHIUNBI MMMYHOJOTHYECKOTO paclo3HaBAHMUS.
BpoxaeHHbli U afanTUBHBIA UMMYHHUTET. OpraHbl UMMYHHOU CUCTEMBI. Pa3BUTHE U aKTUBALIUS
muMporuroB. CurHansHbIe Kackansl. Juddepenuuponka T-xenamnepoB 1 BEIOOP THIIA HMMYHHOTO
orBeTa. KieTOYHBII MMMYHHBIH OTBET — BOCHAJIUTEIBHBII M LUTOTOKCUYECKUN BapUaHTHI.
Bropuunbsie nauMmdouansie opraHsl U OapbepHbIE TKaHU. | 'yMOpalbHBIi UMMYHHBIH OTBET.
Perymauus nmmyHHoro orsera. MimmyHosornueckass namsiTb 1 BTOPUYHBIM UMMYHHBIA OTBET.
Onrorene3 uMMyHuTeTa. OHKOUMMYHOJIOTHSI M MPOTHUBOOITYXOJEBbIH UMMYHUTET. [IpUHLIMIBI
UMMyHOTepanuu. ['pynmbl KpoBu. TpaHCIJIAHTALIMOHHBIA WUMMYHHUTET. MIMMyHOJOrm4eckas
TOJICPAHTHOCTh. VIMMyHOJIOTMUECKME B3aWMOOTHOILEHUS MEXKIYy MaTephl0 U IUIOJOM.
Hapyuienne ayToTONE€paHTHOCTH M ayTOMMMYHHas narojorus. OCHOBHBIE IPYIIIbI IEPBUYHBIX
UMMYHOJIC(PUIIUTOB, MX TEHETHYECKHE W HWMMYHOJOTHYECKHE OCHOBBHI. [IpHHIMIBI JedeHus
UMMYHOAePUIMTOB. KiieTouHble U MOJIEKYyJIIpHbIE OCHOBBI aJUIEPTUU.

buoundopmaruxka.

OcHOBBI MporpaMmMupoBaHusi: 0a30Bble KOHLEMIUH, A3bIKH IporpammupoBanus (Python,
R). Anroputmbl U CTPYKTYpbl JTaHHBIX: OCHOBHBIE QJITOPUTMbI, CTPYKTYphl JAHHBIX. AHAIW3
MOCIIEI0BAaTEIbHOCTEN: BBIPAaBHUBAHUE MOCIEAOBATEIbHOCTEH, (QUIOreHETUYECKUl aHamu3.
'enomuKa 1 MPOTEOMHUKA: METO/IbI CEKBEHUPOBAHUSI, AaHATIN3 JIaHHBIX.
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st modeauTeseil/mpu3epoB CTyAeHYECKUX OJUMITHAL
HOG@I[I/ITGJII/I n HpI/I3epBI CTYI[GH‘IGCKI/IX OJIMMITHA] MOI‘yT HpeTGHI[OBaTB Ha nonyquHe
MaKCUMaJbHOTO  KOJHMYeCTBa  Oa/uloB  3a  BCTYNUTEIbHOE  WCmObITaHue.  Jlumiiom
noOenuTens/mpusepa npeacTapisiercs B lIpHeMHYI0O KOMHCCHIO TpH ToJadye 3asBICHUA H
JOKYMEHTOB, HO HE€ TIO3/IHEEe JHS 3aBEPIICHHUs] TpUeMa 3asBIECHUA W JOKYMEHTOB,
ycTaHoBieHHOTo [IpaBuiiamu npuema Ha 0Oy4eHHe 10 MporpaMMaM MarucTparypsl.
[TepedeHb YyUNTHIBAEMBIX CTYACHUYECKUX OJTUMITAA;

ATpONPOMBIITUICHHBIN KOMIUTIEKC (ATpOMHKEHEPHS)

ATpONPOMBIIIICHHBIH KOMIUIEKC (ATpOHOMHUST)

Buonnxenepus u bnonHpopmarrka

BCCpOCCHﬁCKaH oJmMIIMaga CTyACHTOB «1 -

npogeccruoHam buonorus

Buorexunonorun

Cenexius v TeHETHKA CEIbCKOX03IHCTBEHHBIX
pacTeHui U )KUBOTHBIX




