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COJIEP’)KAHUE

Tema 1. Buosnorus kak Hayka

CoBpemMeHHast OMOJOTHS — KOMIUIEKCHasi Hayka. KpaTkast ucropus pa3BuTHsl OHOJIOTHH.
Bbuonornyeckue Haykd W u3ydaemble UMH TpoOneMbl. DyHIaMeHTalbHbIC, TPUKIAJHBIE U
[IOMCKOBBIE€ HAyYHbIE UCCIIEJOBaHMsI B OMOJIOTUH.

3nayeHne OMOJIOTUM B (POPMHUPOBAHUHM COBPEMEHHOU €CTECTBEHHO-HAYYHOUN KapTHHBI
mupa. [lpodeccun, cBsi3aHHbIe ¢ Owuosiornedd. 3HAYCHUE OHMOJIOTHH B MPAKTUICCKON
NESITEIbHOCTH 4YEJIOBEKa: MEJIULMHE, CEeIbCKOM XO34HCTBE, IPOMBIIIIEHHOCTH, OXpaHe
IIPUPOJIBI.

Tema 2. 7KuBble cucTeMbl H UX H3y4YeHHE

JKuBbie cuCTEMBI Kak TpeAMET u3ydeHust onosiorun. CBOMCTBA )KUBBIX CUCTEM: €MHCTBO
XUMHUYECKOTO COCTaBa, AUCKPETHOCTh M IIEJIOCTHOCTh, CJOXXHOCTh M YIOPSAIOYEHHOCTH
CTPYKTYpPBI, OTKPBITOCTh, CaMOOPraHM3allus, CaMOBOCIPOU3BEACHHUE, pPa3IpPaKHUMOCTh,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alMd KUBBIX CHUCTEM: MOJIEKYJAPHBIA, KJIETOYHBIA, TKAaHEBBIM,
OpraHU3MEHHBIH,  MOMYJISIIMOHHO-BUIOBOH,  AKOCHUCTEMHBIH  (OMOreOLIEHOTUYECKUHN),
ounocdepnsiid. [Iporieccrl, mMporucxoasaIre B KUBbIX cucTeMax. OCHOBHBIE TPU3HAKHU KUBOTO.
Kuznub kak popma cymecTBoBaHusl MaTepun. Hayku, n3ydaroine )KUBble CHCTEMbI Ha Pa3HBIX
YPOBHSX OpraHU3aIINH.

N3yuenune xuBbIX cucTteM. MeTonbl Ononornueckoi Hayku. Habmronenue, namepenue,
AKCIEPUMEHT, CHUCTEMaTu3alus, MeraaHanu3. [loHsATHE O 3aBUCHUMOW W HE3aBUCHMOU
nepemeHHOM. [lmanmpoBanue skcriepuMeHTta. IloctaHoBka m mpoBepka rumnote3. Hynesas
runote3a. [loHsTHe BBIOOPKM U €€ JOCTOBEPHOCTh. PazOpoc B OMOJOTHYECKUX JIaHHBIX.
OuneHka [OCTOBEPHOCTH IMOJMYYEHHBIX pE3yJbTaToB. [IpuuMHBI HCKaXeHUS pe3yabTaTOB
sKcriepuMeHTa. [loHATHE CTaTHCTUYECKOrO TeCTa.

Tema 3. buoJiorusi KJIeTKu

Kierka — cTpykTypHO-(QyHKIIMOHAIBHAS €AMHHIIA KUBOTO. VICTOpUST OTKPBITHS KICTKH.
Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBann, M. lneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOM KJIETOYHOM TEOPUH.

MeTtoapl MOJEKYJISAPHOH M KJIETOYHOW OWOJIOTHH: MHUKPOCKOIHUS, Xpomarorpadus,
anekTpodope3, METOJ MEUCHBIX aToMoB, auddepeHnnanTbHOe IEHTPUYTrHPOBaHUE,
KyJIbTUBUPOBAaHUE KJICTOK. M3ydyeHHe (HUKCHPOBAHHBIX KJIETOK. DJIEKTPOHHAS MHKPOCKOTIHS.
KondoxkanpHas Mukpockonus. ButanpHoe (MIpHKU3HEHHOE) H3yYEHUE KIIETOK.

Tema 4. XuMu4eckasi opraHn3anus KJIeTKH

XHUMHUYECKUH COCTAB KIIETKU. Makpo-, MUKPO- U yJIbTPAMUKPOIJIEMEHTHI. Bosia u €€ posib
KaK pacTBOPUTEINs, pEareHTa, ydacTUe B CTPYKTYPUPOBAHHUU KJIETKH, TEIUIOPETYIISIIHH.
MuHepanpHble BelleCTBa KJIETKHM, MX OHOJoruyeckas poJib. Pojb KaTHOHOB M aHHOHOB B
KJIETKE.

Opranuyeckue BelecTBa KieTku. buonornyeckue nosmmepsl. benku. AMUHOKHCIOTHBIH
coctaB O0enkoB. CTpyKTypbl OenkoBoi MoJiekyibl. [lepBuuHas cTpykTypa Oelika, MenTHIHAs
CBsi3b. BropuuHas, TpeTnyHas, yeTBepTHUHAs CTPYKTyphl. JleHaTyparus. CBoicTBa O€IKOB.
Knaccugukanus 0enkos. buonoruueckue GyHkiuu 6enkoB. I[IpuoHsL

VYraeBossl. MoHOcaxapu/pl, AUcaxapuibl, OJUrocaxapuasl M nonaucaxapuabl. OOmumit
IUIaH CTpPOeHHMs] M (U3UKO-XMMHMUYECKHE CBOWCTBAa YIieBOJOB. buosnoruueckue ¢GyHKIUU
YTJIEBOJIOB.

Jlunuasl.  I'mapodunbHO-TUApOQOOHBIE  cBoWcTBa.  Knaccudukanus — JTUIHIOB.
Tpurmuuepunsl, ¢ochonunuabl, BOCKH, cTepoubl. buonornyeckue (yHKIHUU JHIUIOB.
OOmme  cBoiictBa  OuosIOTHYECKHX ~ MeMOpaH — TEKy4eCTb, CIOCOOHOCTH K
CaMO3aMBIKaHHUIO, TTOTYIIPOHULIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Crpoenne HykinenHoBbIX KucinotT. HykneoTunasl.



[Tpunuun komriementapHocta. [lpaBuno Yapradda. Crpykrypa JHK —

IBOMHas crupaidb. MectoHaxoxaeHne u Ouonormuyeckne ¢ynkumn JHK. Bumst PHK.
Oyukuuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B MoJiekyiie AT®. buonornueckue
¢ynkuuun  AT®. BoccraHoBiieHHBIE TIEPEHOCUMKH, WX (QYHKIHH B KieTke. pyrue
mykiteosunrpudocharer  (HTD).  CekenumpoBanme  JIHK.  Meroabsl  T€HOMUKH,
TPAHCKPUIITOMUKHU, IPOTEOMUKH.

CrpykTypHast 6uosiorusi: OMOXMMHYECKHE M OMO(PH3NYECKUE HCCIEAOBAHUS COCTAaBa U
IIPOCTPAHCTBEHHON CTPYKTYpbl OHOMOJEKya. MojenupoBaHue CTPYKTYpbl U (DYyHKIMM
OMOMOJIEKYI U MX KOMIUIEKCOB. KOMITbIOTEPHBIH qH3aifiH M OpraHMYecKuii CHHTE3 OMOMOJIEKYIT
1 UX HEMIPUPOIHBIX aHAJIOTOB.

Tema 5. CTtpoenue u pyHKIMHU KIETKH

Tunsl K1eTok: 3ykapuoTudeckas U npokapuotudeckas. CTpyKTypHO- (pyHKIIMOHAJIbHBIE
00pa3oBaHUs KIETKHU.

CtpoeHue TmpoKaprOTHYECKOM KieTku. Kietounas creHka OakTtepuii M apxeil.
Oco0eHHOCTH CTPOEHUSI FeTEPOTPOPHON M aBTOTPOPHOM TPOKAPHOTUUYECKUX KIETOK. MecTo 1
POJIh MPOKAPUOT B OMOIIEHO32X.

Crpoenue u pyHKIIMOHUPOBAHUE dyKapuoTHUecKol kieTku. [Inmazmaruueckas MeMOpaHa
(mna3manemma). CrTpykTypa Ma3MaTuyeckoil memOpaHbl. TpaHCHOpPT BelIecTB yepes
I1a3MaTHYecKyl0 MeMOpaHy: maccuBHbIN (auddys3us, odneruénnas aud¢ys3us), akTUBHBIN
(mepBUYHBIA U BTOPUYHBIA aKTUBHBIN TpaHcmopT). [loxynponunaemocts MeMOpanbl. PaboTa
HaTPUH-KAJIMEBOTO HAcoca. ODHIOIMTO3: MHHOIUTO3, (aronutos. Ik301uTo3. Kierounas
crenka. CTpykTypa v QyHKIIMHU KJIETOYHON CTEHKH PACTEHUH, TPUOOB.

Huromna3zma. Iluto3oms. [{utockener. JIBuxeHue uutomiazMbl. OpraHOWAbl KJIETKH.
OnHomeMOpaHHBIE OPraHoOWIBl KJIETKW: SHuorutazmaruueckas cetb (OIIC), ammapar
lonpmxu, AM30COMBI, HX cTpoeHHe U (QyHKIUU. B3anMocBs3b 0JHOMEMOpPaHHBIX
opraHouioB kKjaeTku. CTpoeHHe TPaHYySIPHOTO peTHUKYIyMa. MeXxaHnu3M HampaBlieHUs OEJIKOB B
OIIC. CunTe3 pacTBOpUMBIX OenKOB. CHHTE3 KJIETOYHBIX MeMOpaH. [ mankuii (arpanyssipHBIi)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmnapara ['onbmxu. Moauduxarms
6enkoB B ammapare ['onbmpku. CoprupoBka 6enkoB B anmnapare ['onbmku. Tpancnopt BemiecTs
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OPraHOMABI KIETKW: MUTOXOHIpHH, Iutactuibl. [IpoucxoxaeHue
mutoxoHpuil u miactua. Cumonorenes (K.C. Mepexkosckuid, JI. Maprymuc). Ctpoenue u
GyHKIMM MUTOXOHIApUM u mnacTuia. [lepBuuHble, BTOpUYHBIE U CJIOXHBIE IUIACTHIIBI
(OTOCHHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIJIACTHI BBICIIMX
pacTeHU.

Hemem6panubie opranoupl kietku CtpoeHue u GyHKIIMH HEMEMOPAHHBIX OPTraHOU OB
kineTkd. PuGocombl.  I[Ipomexyrounble ¢uiameHTsl. MukpoduiaMeHTsl. AKTHHOBBIC
MUKpPOGUIAMEHTHL. MBbIIIEYHbIE KIETKH. AKTHHOBBIE KOMIIOHEHTHI HEMBIIICYHBIX KIETOK.
Muxkpotpybouku. Kierounsiii nentp. CTpoeHHE U JABWKEHUE MXI'YTUKOB U PECHUYEK.
Muxkpotpy6ouku ruroriazmel. Llentpuons. benku, acconmupoBanHbie ¢ MUKPO(UIaMeHTaMU
U MUKpOTpyOOoukaMu. MoTopHbIe OeKu.

Anpo. Obonouka siapa, XpOMaTHH, KapUOTIIIa3Ma, SAPBIIIKH, UX CTPOEHUE U (DYHKITHH.
SnepHslii 6e1KkoBbIi MaTpUKC. [IpocTpaHCTBEHHOE PacloIoKEHUE XPOMOCOM B MHTEp(ha3HOM
saape. DyXpoOMaTUH U TeTepoXpoMaTuH. benku XxpomaThHa — TUCTOHBL. /[MHaMuKa siaepHOU
000JI0YKH B MUTO3€. SIIepHBIN TPAHCTIOPT.

Knerounsie BkmtoueHus. CpaBHUTENbHAs  XapakTEPUCTHKA  KIETOK  HYKapuUOT
(pacTuTenbHOM, KUBOTHOH, TPHOHOI).

Tema 6. O0MeH BelecTB M NPEeBpPALCHHE JHEPTHH B KJIETKe
AccUMWISIIMA U TUCCUMWISILIUS — JBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEleCTB:
aBTOTpPOGHBIH U reTepoTpodHBId. VYdyacTHe KHCIOpoAa B OOMEHHBIX Ipolieccax.



DHeprerudeckoe oOecrieueHue KiIeTku: npeBpamienne ATD B 0OMEHHBIX MpoIeccax.
@DepMEHTAaTUBHBIM ~ XapakTep peakuuil KJIETOYHOIOo  MeTaboJu3Ma.

@depMeHTBhI, UX CTPOEHUE, CBOMCTBA U MexaHu3M aericTBusl. Kopepmenter. OTnnunst epMeHToB
OT HEOPraHMYECKUX KaTaJu3aTopoB. benku-akTuBaTophl 1 OCIKU- HHTHOUTOPBI. 3aBUCHMOCTD
CKOpOCTH (PepMEHTATUBHBIX PEAKIUN OT PA3IUIHBIX (PAKTOPOB.

[lepBuuHbIll CHHTE3 OPraHUYECKUX BEHIECTB B KieTKe. POTOCHHTE3. AHOKCUTCHHBIA U
OKCHTeHHBII (oTocuHTe3 y Oakrepuit. CBerocoOuparomue TUTMEHTHI W IHTMEHTHI
peakumoHHoro 1eHrpa. Ponb xsopomiacrtoB B npouecce ¢porocunre3a. CBETOBass U TEMHOBAs
¢dazpr. ®otoneixanue, C3-, C4- u CAM-tunst porocunresa. [IpoaykTuBHOCTE (POTOCHHTE3A.
Bnusiane pa3nudHbIX GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHre3. Pa3HooOpasue  OpraHu3MOB-XEMOCHHTETHKOB:  HUTPUQHUIMPYIOLINE
OakTepuu, skerne300aKkTepuu, cepoOaKkTeprn, BOJOPOIHBIC OaKTEPUH. 3HAUEHUE XEMOCHHTE3a.

AnaspobHbIe opranu3Mel. Buapl Opoxenus. [IpoaykTel OpoKeHHs U UX MCTIOIb30BaHHE
YeJI0BEKOM. AHa’pOOHbIE MHKPOOPraHU3Mbl KaKk OOBEKThl OMOTEXHOJOTMH U BO30YAWUTENIH
0ose3Hel.

AspoOHBIE OpraHW3MbI. JTambl dSHEpPreTHdeckoro odmeHa. [loAroTOBUTENBHBIN HTaIl.
I'mukonu3 — 6ecKUCIOpoHOE PACHIEIUIEHNE TIIOKO3bI.

buonornueckoe OKHCIEHWE, WM KJIETOYHOE JblxaHue. Ponb MUTOXOHIpUNA B
mpoueccax — Ouosiornyeckoro  okucieHusa. uknmueckue  peakuuu.  OKHCIUTENbHOE
dbochopummpoBanue. DHeprusi MeMOpaHHOTO TpaaueHta mpoToHoB. CuuTe3 AT®: pabora
nporoHHOH AT®-cunrtassl. IlpenmyiiectBa a’poOHOro myrd oOMeHa BELIECTB Mepen
aHa’pOoOHBIM. D(DPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

Tema 7. HaciiencrBeHHasi uHpopMauus U peaju3anus eé B KiIeTKe

Peakuuu marpuunoro cuHTe3a. [I[puHIUT KOMIUIEMEHTAPHOCTH B PEAKIUSAX MaTPUYHOTO
cuHTe3a. Peammsamus HacnenacTBeHHOW WHGoOpManuu. ['eHeTWYeCKWid KOJA, €ro CBOMCTBA.
Tpanckpunuust — maTpuusbiil cuaTe3 PHK. [TpuHIunel TpaHCKpUNIIMK: KOMILUIEMEHTAPHOCTb,
aHTUMNAPAIUIETBHOCTh, aCUMMETPUYHOCTh. Co3peBanue matpuuHbix PHK B sykapuotnueckoi
kietrke. Hexkonupyromue PHK.

Tpancisamus u e€ sranbl. Yyactue Tpancnoptasix PHK B GmocuHTe3e Oenka. YcmoBus
onocunTe3a 6enka. KoaupoBanue aMuHOKHCIIOT. Posib pubocom B OHocHHTE3Ee Oerka.

CoBpemeHHbIE TMpEACTAaBIEHUS O CTpoeHMH TeHoB. OpraHuzamusi TeHoMa y
MIPOKApUOT U SYKapuoT. Perynsuusi akTUBHOCTH I'eHOB y npokapHuoT. ['unoresa onepona (P.
Kako6, XK. Mano). MonekylnspHble MEXaHH3Mbl SKCIPECCUH TEHOB Yy dyKapuot. Poib
XpoMaTHHAa B perymsiuud paboTel reHoB. Perymsmus oOMEHHBIX MPOIIECCOB B KIIETKE.
KneTtounsiii romeocras.

Bupycel — HekneTounbie (GopMbl KU3HU U 0OIUTaTHBIE Mapa3uThl. CTpOeHUE MPOCTHIX U
CIIOHBIX BHPYCOB, peTpoBUpYycOB, Oakrepuodaros. XKuznenusiii nukn JJHK-conepxammx
BupycoB, PHK-conepsxanux Bupycos, 6akreprodaros. ObpaTHas TpaHCKPHUIILIH, peBepTasa,
WHTErpa3a.

Bupychbie 3a0osieBaHus 4enoBeKka, KHUBOTHbIX, pacrenuil. CIINI, COVID-19,
COLIMANIbHBIE M METUIIMHCKUE MPOOIIEMBI.

buonndopmaruka: HHTErpaLus U aHaIu3 0OJbIINX MaccuBOB («bigdata») CTpyKTYpHBIX
OuoNorMYeckux NaHHbIX. HaHoTexHonorum B Ouonornu u menuiuHe. [IporpamMmmupyemsbie
¢ynkuu 6enkoB. CriocoObl JOCTaBKHU JIEKAPCTB.

Tema 8. JKusHeHHBIH MUKJI KJIETKH

Knerounsiii nukin, ero mepuoabl u peryiasuus. Mutepdaza m muto3. OcoGeHHOCTH
MPOIIECCOB, MPOTEKaOMMX B HHTEepdase. [lonroToBka kierku k aenenuro. [IpecunreTnyeckuii
(MOCTMUTOTUYECKHUH), CHHTETUYECKMM M MOCTCUHTETUYECKUM (IPEMUTOTUYECKHUIT) MEPUOIBI
uHTep(a3bl.

Matpuunsiii  cunte3 JHK — perummkaums. Ilpunnunsr  pernmmkanun  JJHK:



KOMIUIEMEHTAPHOCTD, IOJIYKOHCEPBATUBHBIM CHUHTE3, AaHTUIAPAIUICIBHOCTh. MexaHusm
perummkauuu - JIHK.  Xpomocombl. Ctpoenue xpomocoM. Tenomepbsl U Telomepasa.
XpPOMOCOMHBIN Ha0OP KIETKU — KapHOTHIL JMIUIONIHBINA U TaIUIOUAHBIA HAOOPHI XPOMOCOM.
I'omonoruuneie xpomocomsl. [10710BbIE XPOMOCOMBI.

Henenue xietku — Muto3. CTaauyu MHUTO3a M INPOUCXOMASIINE B HUX HpOLECCHl. THIIBI
MuTto3a. Kapuokunes u nuTokuHe3. bruosorndyeckoe 3Ha4eHHE MUTO3A.

Perymsiuss mutoTnueckoro mukia kiuetku. [IporpamMmupyemasi kierouHas rudenb —
aronTo3s.

Knerounoe  saapo, XpoMocoMmbl,  (YHKIMOHAlbHAasT  IE€HOMHUKA. MeXaHU3MBI
nponudepannu, auddepeHIupoBky, crapeHus W rubemn kietok. «udpoBas kietkay —
OonomHpopMaTHIecKre MOACTH (PYHKIIHOHUPOBAHUS KIICTKH.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MoOB

buonornueckoe pasHooOpasue opraHu3moB. OJHOKJIETOYHBIC, KOJIOHUAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U )KU3HEIEATEIBHOCTH OJTHOKIIETOYHBIX OpraHn3MoB. bakrepun,
apxew, OJHOKIJIETOYHble TpUOBl, OJHOKJIETOYHBIE BOJOPOCIH, JPYru€ MPOTHUCTHI.
KonoHuanbHble OpraHu3MBbl.

B3anMocBs3b yacTeit MHOTOKJIETOYHOTO OpraHu3mMa. TKaHH, OpraHsl M CHCTEMBI OPTaHOB.
Opranusm Kak enuHoe nesoe. 'omeocras.

Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTeNbHAas, I[OKPOBHAs,
MIPOBOJISAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, GYHKUUN U PacIOIOKEHUs
TKaHE B OpraHax pacTeHH.

TkaHM KUBOTHBIX M 4YelOBeKa. THMbl JKMBOTHBIX TKaHEH: SIHUTEINAJIbHAsd,
COEIMHUTENIbHASA, MbIllIeYHast, HepBHAs. OCOOEHHOCTH CTPOCHUS, PYHKIUN U PACHOJIOKEHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opransbl. BereraTuBHbIE U T€HEPATHUBHBIE OpraHbl pacTeHUd. OpraHbl U CUCTEMbBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB M CUCTEM OPIaHOB.

Omnopa Tema opranu3mMoB. Kapkac pactenuil. CkeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX JUBOTHBIX. HapyxHblii W BHyTpeHHUW ckener. CTpO€HHWE U  THUIIbI
COEIMHEHUS KOCTEH.

JIBukeHre OpraHu3MmoB. JIBIKeHUE OJHOKJIETOYHBIX OpraHu3MOB: aMEOOUTHOE,
KI'YTUKOBOE, pPECHHYHOE. [[BM)KEHHME MHOTOKJIETOYHBIX PACTEHHI: TPONM3MBI U HACTHH.
JIBuKeHHe MHOTOKJIETOYHBIX >KMBOTHBIX W 4YeJIOBEKa: MbllleuHas cuctema. Peduiekc.
CkeneTHbIe MBIl U UX paboTa.

[Iutranue oprann3moB. [lornoienre BoAbl, YTJIEKUCIOrO Ta3a U MUHEPAJIbHBIX BEILIECTB
pacteHusmu. llutaHue XUBOTHBIX. BHYTPHUIOJIOCTHOE M BHYTPHUKJIETOYHOE IHUILIEBAPEHUE.
[Iutanne MO3BOHOYHBIX KUBOTHBIX. OTIENbl NUIIEBAPUTENIBHOTO TpakTa. [InieBapurensHbie
xenesbl. [InmeBapurenbHas cucreMa 4esioBeKa.

Jpixanue opranu3MoB. Jlpixanue pactenuid. Jlpixanue suBoTHBIX. uddy3us ra3os yepes
NoBepXHOCTh KieTkH. KoxkHoe npixanue. [[pixaTenbHas noBepxHOCThb. JKabepHoe U nérouHoe
IbpIxaHue. JlpIXxaHWe MO3BOHOYHBIX XMUBOTHBIX M YEJIOBEKAa. OBOJIOLMOHHOE YCIIOXKHEHHE
CTpPOEHHS JIETKUX II03BOHOYHBIX XMBOTHBIX. JlpIXaTenbHas cucTeMa 4YenoBeka. MexaHusMm
BEHTWIALUH JETKUX Y MITUL U MIEKONUTAOMMX. Perynsamnus npixanus. JpxareabHble 00bEMBI.

Tpancnopt BewiecTB y opraHu3moB. TpaHCHOPTHBIE cHCTeMbI pacTeHuil. TpaHcmopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cucteMa u €€ opraHbl. KpoBeHOCHas cucrtema
IT03BOHOYHBIX JKMUBOTHBIX U uenoBeka. Cepale, KpOBEHOCHBIE cOCYIbl M KpoBb.  Kpyru

KpOBOO6paH_ICHI/I}I. 3BOJIIOI_II/IOHHBIC YCIOKHCHUA CTPOCHUA KpOBCHOCHOﬁ CHUCTCMBI
IMO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u eé peryidanus.

Brigenenue Yy OpraHus3MoB. Brigenenue y paCTeHHﬁ. Brigenenue Y KUBOTHBIX.
COKpaTI/ITCJ]LHLIe BaKYyOJIH. Opl" aHbl BBIACIICHUA. CDI/IJ'ILTpaI_[I/Iﬂ, CeKpeuusa U 06paTHOC



BCACHIBAHME KaK MEXaHHW3MBI DPa0OThl OpraHoB BblaeneHus. CBs3b MOJOCTH Tela C
KPOBEHOCHOM M BBIJECIUTENBHON CUCTEMAaMM. BblieneHue y NO3BOHOYHBIX JKHBOTHBIX H
gyenoseka. [louku. Ctpoenne u pynkunonupoanue Heppona. O6pazoBaHrHe MOYH Y YEIIOBEKA.

3amura y OpraHu3MoB. 3allliTa y OJHOKJIETOUHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI IPOCTEUIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpeacrBa nacCUBHOM
Y XUMHYECKOM 3aiuThl. DUTOHIMIBI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M MX IpPOM3BOJHBIE. 3aliura
opranu3smMa oT Oone3Hed. MmmyHHass cucrema uenoBeka. KileTouHbII M TyMOpajbHBIN
UMMYHHUTET. BpoXAEHHBIM ¥ TpUHOOpeTEHHBIM crnenuuyeckuii HUMMyHUTET. Teopus
KIIOHaJIbHO-ceneKTuBHOTO uMmyHuTera (I Opmux, ®.M. bepner, C. Tonerasa).
BocnanurenpHble OTBeTbl OpraHu3MoB. Poiyib BpOXXKIEHHOIO HMMYHHUTETAa B pa3BUTHH
CHCTEMHBIX 3a00JI€BaHUH.

Paznpaxkxumocts M perynauus y OpraHu3moB. Pa3ipakuMoCTb Yy OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxuMocTe 1 peryisnus y pacteHnid. PocTtoBele BemecTBa U Ux
3Ha4YCHHE.

HepBHas cuctema u peduexkropHas perynsuus y KUBOTHbIX. HepBHas cucrtema u eé
OTJieNbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBl Y XUBOTHBIX. OTnaeisl
rOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrexc u pednexropnas nyra. besycnoBusie u
YCIIOBHBIE pe(IICKCHI.

I'ymopanbHas perymsiuusi ¥ SHAOKPUHHAs CUCTEMa >KMBOTHBIX M uenoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI M WX TOPMOHBI. JleiicTBME TOPMOHOB. B3amMOCBS3p HEpBHOW U
SHIOKPUHHOW cucteM. [ unoramamo-runoduzapHas cuctema.

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHU3MOB

dopMbI pa3MHOKEHUS OpraHU3MOB: OecIosI0¢€ (BKIII0Yasi BEreTaTUBHOE) M TI0JI0BOE. Buapl
0€ecIo10ro pa3MHOKEHUS: TOYKOBaHUE, CIOPYIIALMS, (parMeHTalus, KIOHHPOBAaHHUE.

[TosmoBoe pasmHoxkeHue. llonoBbie kneTkw, wuiaum rametrsl. Meio3. Craguum Meio3sa.
[ToBenenue xpomocoM B merose. Kpoccunrosep. buosiornueckuii cMbIci Meiio3a U MOJ0BOTO
npouecca. Meito3 v ero MecTo B )KU3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzaponpimieBoe pa3Butue. l'ameroreHe3 y KUBOTHBIX. [lonoBble ikelne3bl.
OO6pa3oBaHue U pa3BUTHE NOJOBBIX KiIeTOK. CriepmaToreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnonoTBopeHre U SMOpHOHANTBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIIOJOTBOPEHHUS:
HapyXHoe, BHyTpeHHee. [lapTreHorenes.

WnnuBuayanbHoe pa3BUTHUE OPraHM3MOB (OHTOTEHE3). OMOpHUOJIOrHsl — Hayka o
pa3BuTUU opranu3MoB. Mopdorenes — ojiHa U3 riaaBHBIX IpobseM smOpuonoruu. Konuenius
MopdoreHoB u mojenu Mmopdorenesa. Craguu SMOpuUOTeHE3a KUBOTHBIX (HA MpHUMEpe
nsarymku). Jpobnenue. Tumbl npoOnenus. JleTepMUHUPOBAaHHOE U HEIESPMHUHHPOBAHHOE
npobnenue. bnactyna, Tunbel Omactyn. OcoOeHHOCTH JpPOOJEHUS MIIEKOMUTAOLIUX.
3apoplieBbie TUCTKH (TacTpyIsiusl ). 3aKiIaka OpraHOB U TKaHEW U3 3apO/IbIIIEBbIX JIUCTKOB.
B3aumHoe BiMsHUE 4YacTell pa3BHUBAIONIErOCSd 3apoibllia (dMOpUOHANbHAS WHAYKIHUSA).
3aknazka miaHa CTPOEHUs KUBOTHOTO KaK Pe3ysIbTaT UEPAPXUUECKUX B3aUMOJICHCTBUNA I'€HOB.
Brnusinue Ha SMOpHOHATBHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomOpuonanbHbii TepuoA. [Ipsimoe u Hempsimoe
pazButue. PazButne ¢ metamopdo3oM y OECIO3BOHOYHBIX M TO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHHE MPSAMOTO W HENPSMOIO pa3BUTUS, HX PACHpPOCTPAHEHUE B
npupoje. Tunsl pocta )kMBOTHBIX. DaKTOPHI PETYIISIIMU POCTA KUBOTHBIX U UenoBeka. Ctaauu
MOCTIMOPHOHATBHOTO Pa3BUTHUS Y KUBOTHBIX U 4enoBeka. [lepropl OHTOreHe3a 4YenoBeKa.
CrapeHue u cMepTh Kak OMOJIOTUYECKUE MPOIIECCHI.

PazmHosxeHue u pazBuTue pacteHuil. 'ameroput ucnopodut. Meiio3 B KM3HEHHOM IIUKJIE
pactenumii. OOpa3oBaHue CIOp B Mpollecce Meio3a. ['amerorenes y pacteHuil.

OHJ]O,Z[OTBOpCHI/Ie U pa3sBUTHUC PACTHUTCIBHBIX OPraHU3MOB. I[BOﬁHOC OIUIOJAOTBOPCHHUC Y



[BETKOBBIX pacTeHuid. OOpa3oBaHue U pa3BUTHE CEMECHH.
MexaHn3MBbl pETyJIsUU OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

Tema 11. I'eHeTmka — HaykKa O HaCJICeACTBEHHOCTH M HU3MEHYMBOCTH OpPraHU3MOB.
gaKOHOMepHOCTI/I HaCJCeACTBCHHOCTH

Wcropus craHOBIEHUSI U1 Pa3BUTUSL T€HETHKHU Kak Hayku. Pabotsl I. Mennens, I. ne
®pusa, T. Moprana. Ponb oTedyecTBEHHBIX YU€HBIX B pa3BuTuu reHetuku. Paborer H.K.
Konbunosa, H.W. Basunoa, A.H. benozepckoro, I'.Jl. Kapneuenko, FO.A. ®unumnuenko,
H.B. Tumodeesa-PecoBckoro.

OcCHOBHbBIE T€HETUYECKHE MOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIEJIbHBIE
IEHbl, AJIbTCPHATUBHBIC INPU3HAKH, JOMHHAHTHBIM W PELIECCUBHBIM IPU3HAK, IOMO3MUIOTA,
reTepo3uroTa, Yucras JUHUS, TUOpUIbI, TeHOTHI, (eHOTHUN. OCHOBHbIE METOJbl I'€HETUKH:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKUM, MOJIEKYJIIPHO- T€HETUUECKUH.

Mounorubpunnoe ckpeuiuBanue. [lepBbiii 3akoH MeHnzgens — 3akoH eAuMHOOOpa3us
rudpuioB nepsBoro nokojeHus. [IpaBuno nomuHupoBaHus. BTopoiil 3akoH MeHaens — 3akoH
paciienyieHuss npu3HakoB. Llurosornyeckue OCHOBBI MOHOTHOPHUIHOTO —CKPEIIMBAHHUS.
['mnores3a 4MCTOTHI raMer.

AHanu3upyroiiee CKpENINBaHUE. [TpoMexkyTOUHBII Xapakrep
HAaCJIEI0BaHUs.
Pacmiensiienve npu3HakoB MPU HEMOJIHOM JOMUHHUPOBAHUU.

JuruGpunHoe ckpemuBaHue. Tpetuid 3akoH MeHaens — 3akOH HE3aBUCHUMOTO
HacJeA0BaHus MPU3HAKOB. [luTonornyeckrne 0CHOBBI TUTHOPHUIHOTO CKPEIITUBAHMSL.

CuermieHHOe  HacnenoBaHue mnpu3HakoB. Pab6otst T. Moprana. CuerieHHOE
HAcJIeIOBaHUE TE€HOB, HAPYIIEHUWE CHEIUICHHS MEXAY TIeHaMh. XPOMOCOMHAs TeOopus
HaCJICICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIN MEXaHU3M OMNPENCICHUS 10ja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbId M TEeTEepOraMeTHBIN Toj. ['eHeTmyeckass CTPYKTypa MOJOBBIX
xpomocoM. HacienoBanune npu3HaKOB, CIETVIEHHBIX € MOJIOM.

l'enotun kak menoctHas cucrema. llnedoTponusi — MHOMKECTBEHHOE JEHCTBUE TIEHA.
MHOKeCTBeHHBIM ajuienu3M. B3aumopeicTBue HeauienbHbIX T'eHOB. KoMIiieMeHTapHOCTD.
Onucras. [lonumepusi.

'eHeTndeckuii KOHTPOJIb PA3BUTUSI PACTCHUM, >KMBOTHBIX M 4YEJIOBEKAa, a TaKkKe
(DM3HOJIOTMYECKUX TIPOILIECCOB, TOBEACHHWS W KOTHUTHUBHBIX (yHKumii. ['eHeTHmueckue
MEXaHU3Mbl CUMOHOTEHE3a, MEXaHHU3Mbl B3aUMOJICUCTBUS «XO3IMH — Tapa3uT» u
«XO3SIMH — MHKpPOOHMOMY». ['€eHeTHYEeCKHe acIeKThl KOHTPOJS M M3MEHCHHS HACJICICTBECHHOU
MH(pOpPMaIIUK B MOKOJIEHUAX KICTOK U OPraHU3MOB.

Tema 12. 3akoHOMEepPHOCTH H3MEHYHBOCTH

BsaumopneiictBue reHotumna u cpeapl npu GopmupoBaHuu (eHoTtuna. M3meHunBOCTH
npu3HakoB. KadyecTBeHHbIE UM  KOJMYECTBEHHbIE MpPU3HAKH. Buabpl HM3MEHYHUBOCTH:
HEHACJIEJICTBEHHAs ¥ HACIIEICTBEHHA.

MonudukanronHas W3MeHYMBOCTh. Posib cpenbl B GopMUpOBaHUU MOIU(DUKAITMOHHON
n3MeHunBocTH. Hopma peakiinu npusHaka. BapuannoHHsii ps 1 BapuanMoHHas Kpusas (B.
Noranncen). CoiicTBa MOAU(PUKAITIOHHON U3MEHUYUBOCTH.

I'enoTunnueckass M3MEHYMBOCTh. (CBOMCTBA TI'C€HOTHUIINYECKOM H3MEHUHMBOCTH. Buapr
T€HOTUIIMYECKON N3MEHUYHUBOCTH: KOM6I/IHaTI/IBHaH, MyTalluOHHAa4.

KomOuHaTHBHAs M3MEHUYMBOCTh. Mel03 M TTOJI0BOM nmponecc — OCHOBA KOMOHMHATHUBHOM
W3MEHYHMBOCTH. PoOJab KOMOMHATUBHOM HW3MCHYMBOCTH B CO3JaHU T'CHCTHUYCCKOI'O
pa3Hoo6pa3mI B IpCJciIax OAHOTO BHUA.

MYTaI_II/IOHHaH H3MEHYHBOCTh. Buabl MYTaHHﬁZ TCHHBIC, XPOMOCOMHBIC, T'CHOMHELIC.
CnoHTaHHBIE H HHAYOHUPOBAHHBIC MYTAallUU. ﬂﬂCpHHe U OUTOINIAa3MAaTUYICCKHUEC MYTAllUH.
CoMaTuyecKue W II0JIOBBIC MyTaluu. HpI/IqI/IHLI BO3HHKHOBCHUA MYTaHHﬁ. My’TaFeHLI Hn ux



BJIMSIHUE HA OPTaHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacnenctBeHHoW u3meHunBocTH (H.M. BaBunoB). BHesnepHas u3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

OnureHeTHKa M SMUTCHOMHKA, POJIb SMUTCHETHYECKHX (PAKTOPOB B HACIECIOBAHHH H
M3MEHYHMBOCTH (PEHOTUIMYECKHUX MPU3HAKOB Y OPraHU3MOB.

Tema 13. I'eHeTHKA YeIOBEKA

Kapuotun yenoBeka. MexayHapoaHasi MmporpaMma HCCJIEIOBaHUS T'€HOMa YeJlOBEKa.
MeTo 1l M3y4YCHHS TEHETHKH YeJI0BEKa: TeHEATIOTHYSCKUH, OJTM3HEIIOBBIN, IIATOTCHETUICCKHH,
MOMYJISIIIMOHHO-CTATUCTUYECKUN, MOJEKYIsIpHO-TeHeTHYecKuid. CoBpeMEHHOE OTpeeiIcHUe
TE€HOTHIA: TMOJIHOTEHOMHOE CEKBEHHPOBAHUE, F€HOTHUIUPOBAHHE, B TOM YHCJIE C TOMOIIBIO
[1[1P-ananu3a. HacnencreenHsle 3aboneBaHusi 4YenoBeka. ['€HHble UM XPOMOCOMHBIE
OoJie3HM yenoBeKa. bolie3HW ¢ HAcIeACTBEHHOW MPEapacrosiOKeHHOCThI0. 3HAUYCHHE
MEIUITUTHCKOM FEHETUKU B TMPEIOTBPANICHUM M JICYCHHUM TE€HETUYECKUX 3a00JICBaHHMA
yenoBeka. Menuko- reHeTHueckoe KoHcyinbTupoBaHue. CTBosioBble KieTKd. [loHsTHe
«TEHETUYECKOTO Tpy3a». DTHYECKHE AaCTEeKThI HCCIIEIOBAaHUN B OOJACTH pEIaKTUPOBAHUS
T€HOMa M CTBOJIOBBIX KJIETOK.

I'enetndeckue  QaxTopsl TTOBBIIICHHOM YyBCTBUTEIHHOCTH yeJoBeKa K
bu3MYecKkOMy ¥ XUMHUYECKOMY 3arps3HEHUI0 OKpyXKawmel cpenbl. ['eHeTmdeckas
MPEAPACIIOIOKEHHOCT YEJIOBEKA K MATOJIOTHSIM.

Tema 14. Cesiekiiusi OpraHu3MoB

JloMecTukausi U CeNeKuus. 3apoXKICHHUE CEJIEKUMH U JoMecThkauuu. Yuenue H.H.
BaBunoBa o IlleHTpax NpOMCXOXKIEHUS W MHOTOOOpa3usi KYJIBTYPHBIX pacTeHuil. Poib
CEJIEKIIMU B CO3/IaHUHU COPTOB PACTEHUHN M MOPOJ KUBOTHBIX. COpT, mopoja, mramM. 3aKOH
FOMOJIOTUYECKUX PAJOB B HaciencTBeHHOM wuaMeHunmBoctH H.M. BaBumosa, ero 3HaueHue
JUTSI CEJIEKITMOHHOM PabOTHI.

Mertoapl  ceneKIMOHHOM  paboThl.  MICKycCTBEHHBIM  OTOOp:  MAacCoBBIM U
WHIMBHUAYIbHBIA. DTambl KOMOWHAIIMOHHOW ceneknuu. VcnpiTanne mpou3BOIUTENCH 1O
MoTOMCTBY. OTOOp IO TEHOTHUITY C IOMOINBIO OIEHKH ()EHOTHUIIA TIOTOMCTBA M OTOOP IO
FEHOTHUITY ¢ ToMonIbto aHanu3a JIHK.

HckyccTBEeHHBIM MyTareHe3 Kak METOJ| CEJEKIIMOHHOW paboThl. PaawaniMoHHBIA H
XUMUYECKUA MyTareHe3 KakK MCTOYHHMK MYTAaIlluid Yy KYyJbTYPHBIX (OpPM OPraHH3MOB.
Hcnonp30BaHre TEHOMHOTO PEIAaKTHUPOBAHHMS UM METOJOB pekoMOuHaHTHBIX JIHK st
MOJTYYCHHST UCXOTHOTO MaTepuraja JJis CEJICKITUH.

[Tonyuenune mnonumuonnoB. BuyrpuBumoBas rubpuausanus. bIM3KOPOICTBEHHOE
CKpelllMBaHue, Wi HHOpuAUHT. HepoacTBeHHOE cKpelBaHue, WK ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Mcmomb3oBaHue reTepo3uca B ceneknuu. OtTnanéHHas TuOpuUIn3aIus.
[Ipeononenne Oecruioguss MEXKBHUAOBBIX THOpHUIOB. JIOCTHKEHHUS CENCKIMU PACTCHHH U
YKUBOTHBIX. «3eIEHAs PEBOIOIUD.

CoxpaHeHrne U M3yYeHHE T€HETUYECKHX PECYpCOB KYIbTYPHBIX PACTEHUN M UX JUKHX
poauyel Ans Co3JaHMs HOBBIX COPTOB M THUOPUIOB CEIBbCKOXO3SHCTBEHHBIX KYIBTYP.
N3yuenue, coxpaHeHUe U yInpaBi€HUE TEHETHUECKUMU PECYpPCaMU CEJIbCKOXO35MCTBEHHBIX U
MIPOMBICIIOBBIX )KMBOTHBIX B IIEJISIX YJIYUILIEHUS CYIIECTBYIOIIMX M CO3JaHUS HOBBIX MOPOJ,
JUHUA U KpPOCCOB, B TOM YHCIE C MPUMEHEHHEM COBPEMEHHBIX METOJIOB HAyYHBIX
HCCIeA0BaHUM, IEPEIOBBIX UJIEH U IEPCIEKTUBHBIX TEXHOJIOTUH.

Tema 15. BuorexHoJ0rus 1 CHHTeTHYECKAsi OMOJIOT U

OOBEeKTHI, HCMONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKAHEBBIC KYIbTYPHI,
MUKPOOPTraHU3MbI, WX XapaKTePUCTHKA. TpaaullMOHHAs OUOTEXHOJIOTHS: XJeOOoTeueHue,
MOJIy4eHUE KUCTIOMOJIOYHBIX IPOIYKTOB, BUHOAeTHE. Mukpoouonoruueckuii cuaTe3. OObEeKThI
MUKPOOHOIOTHUECKUX TeXHOJorui. [Ipon3BoAcTBO Oenka, aMUHOKHCIOT U BUTAMUHOB.



CozlaHue TEXHOJOTMH M HMHCTPYMEHTOB  LIEJICHANpPABICHHOIO HW3MEHEHUS U
KOHCTPYHPOBAHMS TEHOMOB C LIEJIBIO IIOJIy4EHMS OPTaHU3MOB U MX KOMIIOHEHTOB, COACPKALIMX
HE BCTPEYAIOLIUeCs B IPUPOJie OMOCUHTETUYECKUE MTYTH.

Kiterounas unxenepus. MeTonbl KynbTypbl KJIETOK U TKaHEH PAaCTEHUH M KUBOTHBIX.
Kpunobanku. Comarnyeckas ruOpuau3anis 1 coMaTU4eckuii smOpuorenes. Mcmons3oBanue
raliOuJI0B B ceJeKIMM pacTeHuil. Ilomydyenne MOHOKIOHAIBHBIX aHTUTEN. lcnonb3oBaHue
MOHOKJIOHQJIBHBIX WM  MOJUKIOHAIBHBIX  aHTUTEN B  MeauuuHe. VMckyccTBeHHOoe
OIUIOJOTBOpPEHUE. PEKOHCTpyKIMS AWLEKICTOK M KIOHMPOBAaHHE JKUBOTHBIX. Merton
TPaHCIUIAaHTAMU  siAep KJIETOK. TEeXHOJOTMH  O3J0pOBJIECHMS, KYyJIbTUBUPOBAHMUS U
MHKPOKJIOHAJIBHOTO PA3MHOKEHUS CEIIbCKOXO3SMCTBEHHBIX KYIbTYP.

XPpOMOCOMHAsI M T'€HHas1 UH)KEHEPHsl. VICKYCCTBEHHBIM CUHTE3 I'€Ha U KOHCTPYUPOBaHUE
pexomOunanTHeIX JIHK. Co3naHue TpaHCT€HHBIX OpraHu3MoB. JIOCTHXKEHUS U NEPCIEKTHUBbI
XpOMOCOMHOM M TE€HHOM HHXEHEpUU. ODKOJIOTUYECKHE U OSTHYECKHE NpoOJieMbl T'€HHOUN
VHKEHEPUH.

Menuuunckue  OuotexHosoruu. IloctrenomHass uudposas Memunuua. [1IP-
IarHocTuka. MeTaboJOMHBIM aHanu3, TeHOLEHTPUYECKUI aHaIu3 IMpOTEeOMa YeJoBeKa s
OLICHKH COCTOSIHHs €r0 310pOBbs. VCIONB30BaHME CTBOJIOBBIX KJIETOK. TaprerHas Tepamnus
paka. 3D-OmomHkeHepus Uil pa3pabOTKH  (QyHJAaMEHTAIBHBIX OCHOB MEIUIIMHCKHX
TEXHOJIOTUHM, CO3JaHMS KOMIUIEKCHBIX TKAaHEH COYETAHMEM TEXHOJOTUH TPEXMEPHOTO
OMONPUHTHUHTA U cKa(oIAUHTA IS PELIeHHs 3a/1a4 epCOHATM3UPOBAHHON METUITNHBI.

Co3manrie BEKTOPHBIX BAKIMH C IIEJIbI0 00€CTIeUeHUs] KOMOMHUPOBAHHOMW 3alllUTHI OT
Bo3Oynuteneit OPBU, ycraHOBiIEHHE MOEKYIISIPHBIX MeXaHU3MOB QyHKunoHupoBanus PHK-
COJIepKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JIeBaHUS YEI0BEKa U AKUBOTHBIX.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHHUSA 3JIEKTUBHOI'O KYPCA

JUYHOCTHBIE PE3YJIbTATDI

B cTpykType TUMYHOCTHBIX PE3yabTaTOB OCBOCHUS MPOTPAMMBI 110 OMOJIOTHHU BBIICTICHBI
CIENYIONIME COCTABJISIONINE: OCO3HAHHE OOYYaIOMMMHCS POCCHUHCKONW TpakJIaHCKOMH
HUJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BHUTHIO, CAMOCTOSTEIBHOCTH U CaMOOTIPEICICHUIO,
HaJU4Yhe MOTHBAIIMM K OOy4YeHHIO OHMOJIOTHH, IEJCHANPaBICHHOEC pa3BUTHE BHYTPECHHUX
yOCXKJICHU JIMYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH W HCTOPUUYECKUX TpaauIINi
pa3BUTHUSA OHOJIOTHYECKOTO 3HAHUA, TOTOBHOCTh M CIIOCOOHOCTBH OOYYaroIuxcst
PYKOBOJICTBOBAaThCS B CBOCH JIEATEILHOCTH IICHHOCTHO- CMBICIIOBBIMH YCTaHOBKAMH,
MPUCYIIUMH  CHCTEME  OHOJIOTMYECKOro  0Opa3oBaHMs, HAJIMYME  IPABOCO3HAHUS
9KOJIOTHYECKOH KYJIbTYPhl, CIOCOOHOCTH CTaBUTh LIETH U CTPOUTH )KM3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE pE3YNbTAaThl OCBOCHHS MPOTrpaMMbl 1O OWOJIOTMM JOCTUTAIOTCS B

CAUHCTBC yqe6H0171 n BOCIIUTATEIbHOM ACATCIIBHOCTHU B

COOTBCTCTBUHU C TPAJUIUMOHHBIMHU pOCCHﬁCKHMH COOHOKYJIBTYPHBIMU, UCTOPHUYCCKUMHU U
AYXOBHO- HPABCTBCHHbBIMHU OCHHOCTAMMU, INPUHATBIMHA B O6H.ICCTB€

IIpaBHUJIaMH n HOpMaMU IIOBCACHUSA U CHOCO6CTBYIOT

nponeccam CaMOIIO3HaHHusA, CaMOBOCIIMTAHUA U CaMOpa3BUTHUA, Pa3sBUTHA
BHy’TpeHHeﬁ Mo3uuu JIMYHOCTH, MMATPHUOTU3MA U YBAXCHHUS K 3aKOHY U IIPABOIIOPAIKY,
YCIIOBCKY Tpyaa 151 CTapuieMy IIOKOJICHHUIO, B3aMMHOI'O
YBAXXCHUA, 6epe>KHoro OTHOIIICHUA K KYJIbTYPHOMY HaCJICIUIO 1

TPaAULMSIM MHOTOHAllMOHAIBHOrO Hapojga Poccumiickoin ®@enepaiyu, OpUpPOaE WU
OKpyxaromei cpeze. JINUHOCTHBIE pe3ynbTaThl OCBOGHUS yueOHoro npenmera «buonorus»
JOJDKHBI OTpakaTh TOTOBHOCTh UM CHOCOOHOCTH oOyyaromuxcs

PYKOBOJICTBOBATHCSI C(OPMHPOBAHHOW BHYTPEHHEW MNO3MLMEH JIMYHOCTH, CUCTEMOM
LEHHOCTHBIX OpHUEHTAlUH, NO3UTUBHBIX BHYTPEHHHMX YOSKICHHMH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSM POCCHUICKOrO OOIIecTBa, PACHIMPEHHE >XKU3HEHHOTO OIbITa U
OTIbITA JIEATENILHOCTH B IPOLIECCE PEANU3ALNN OCHOBHBIX HANpAaBICHWM  BOCHUTATEIbHOU



ACATCIBHOCTH, B TOM YHCJIC B HaCTH:

1) rpasaanckoro BocuTAHUS:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOM TMO3MIMK OOydYalOmIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OOSA3aHHOCTEH, yBa)KEHHE 3aKOHA U
IIPaBOIIOPSIIKA;

FOTOBHOCTb K COBMECTHON TBOPUECKOM AEATEILHOCTH IIPH CO3AaHNUN YUE€OHBIX IIPOEKTOB,
pelIeHny y4eOHbIX U NT03HABATENIbHbIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMPENENSATh COOCTBEHHYIO TIO3HMILHMIO IO OTHOWICHHIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE Y4YUTHIBATb B CBOMX JEWCTBUSIX HEOOXOJIUMOCTb KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUS JIIOJEH C pa3HBIMH YOSKIEHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMHU U COLIAJIbHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOIIECCE COBMECTHOIO BBIMOJIHEHUS Y4€OHBIX,
MMO3HABATENIbHBIX W HCCIIENOBATENbCKUX 3aJad, YBAaXUTEJIBHOTO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COAEPIKAHMUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCITHTAHMUSI:

c(hOpMUPOBAHHOCTh POCCHUICKOM TPaXTAaHCKON UACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH nepen PoIMHOMN, TOpAOCTH 3a CBOU Kpai, CBOXO
Ponuny, cBO¥ 3bIK M KyJABTYpY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHHE K NPUPOJHOMY HACIECOUI0O W NaMATHUKAM [PUPOJIBI,
JNOCTH>KEHHUSIM Poccum B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHICKUX Y4YEHBIX B CTAHOBIICEHHE M pPa3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HaUYeHUs! OMOJIOTUY B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HH YEJIOBEKA
Y COBPEMEHHOTO OOIIECTBA;

uaeiHas yOeXKIEHHOCTb, TOTOBHOCTh K ClykeHHI0o U 3amure OrteyecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyls0Y;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHUE JyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoza; c(hOPMHPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEICHMUS;
CIIOCOOHOCTH OIICHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI U IICHHOCTH;
OCO3HAHME JIMYHOTO BKJIaJa B IMOCTPOEHHE YCTOWYMBOTO OYIyIIEro; OTBETCTBEHHOE
OTHOIIIEHHWE K CBOUM POJUTEIISIM, CO3JIaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS IIEHHOCTEH CEeMEHHOMN KU3HU B COOTBETCTBUU C TPAJIUILIMSIMU HAPOJIOB
Poccuu;

4) 3cTeTn4ecKoro BOCHHTAHHUS:
SCTETHYECKOE OTHOIIEHUE K MUPY, BKJIIOUas 5CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPHYECTBA, CMIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIEHHIA;
TIOHMMaHHE SMOLMOHAIIEHOTO BO3/IEHCTBHS KUBOH MPUPOJIBI M €€ IIEHHOCTH; TOTOBHOCTh
K CAaMOBBIPaKEHHIO B PA3HBIX BUIaX HCKYCCTBA, CTPEMJIEHHE MPOSIBIISTH
KauecTBa TBOPUYECKOM INYHOCTH;

5) ¢usuueckoro BocnuTanusi, GOPMHUPOBAHMS KyJILTYPhI 310POBbS H
3MOLMOHAJIBHOIO 0/1arONOJTyYHs:

MOHMMaHUE U pealin3alus 30poBOro 1 0e30macHoro oopasa KHU3HH (30pOBOE MUTAHUE,
COOJIIOJICHNE TUTMEHUYECKUX MpPaBUI U HOPM, COATaHCUPOBAHHBIN PEKUM

3aHATUN U OTAbIXa, pPEryisipHad (I)I/I3I/I‘-IGCK8.SI aKTI/IBHOCTL), GepexcHoro, OTBCTCTBCHHOI'O H



KOMIIETEHTHOTO OTHOIICHHUSI K COOCTBEHHOMY (PU3MUYECKOMY U TICHXHUYECKOMY 310POBBIO;
IIOHUMaHUE ILIEHHOCTH NPaBWJI HHIUBUAYAJIBHOIO U KOJUIEKTUBHOIO 0O€30I1acCHOIO
IIOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIKX 30POBbIO U KU3HU JIIOJIEH;
OCO3HAHME TOCIEICTBUNA M HENPHUITHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS AJIKOTOJI,
HapKOTHUKOB, KypeHUs);

6) TpyaoBoro BocnuTaHus:

TOTOBHOCTB K TPYAY, OCO3HAHME IICHHOCTH MacTepCTBa, TPYAOTIO0HE;

FOTOBHOCTb K  AKTHMBHOW  JCATEIbHOCTH  TEXHOJIOTMYECKOM U COLMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO BBITIOJIHATH
TaKyIo JCSTCIIbHOCTD;

HWHTEpeC K pa3nyHbIM cdepam npodecCuOHaTbHON IeITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOD Oyyie npodeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa30BaHMIO U CaMO00Opa30BaHUIO HA MPOTSHKEHUU BCeil
KU3HU;

7) 2K0/10rH4eCKOro BOCHHUTAHMS:

9KOJIOTHYECKH IeJIeCO00pa3HOe OTHOIICHHWE K TPUPOJIe KaK WCTOYHHWKY JKW3HH Ha
3emJie, OCHOBE €€ CyIIECTBOBAHMUS;

TTOBBIIIICHUE YPOBHS IKOJOTHYCCKOW KYJIBTYPHI: MPHOOpPETEHUE OIbITa TUIAHUPOBAHUS
MTOCTYIIKOB W OIIEHKH WX BO3MOXHBIX ITOCIICICTBUI JIJIST OKPYXKAIOIICH CpeIbl;

OCO3HaHME TJOOATBHOTO XapakTepa KOJIOTHYECKUX MPOOJIeM W TyTed WX PEHICHUS;
CIIOCOOHOCTH MCIOJIb30BATh NMMPHUOOPETaEMbIC TIPU U3YICHUN OWOJIOTUM 3HAHHWS W YMEHHS TPH
pereHun mpoOeM, CBS3aHHBIX C  PAIMOHAIBHBIM IPHPOIOIOIB30BaHUEM (COOIIOICHHE

MpaBuWJI  TOBEICHUS B IpuUpOJe,  HampaBICHHBIX Ha
COXpaHEeHHe
PaBHOBECHS B DKOCHUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Orocheph);

AKTUBHOE HENPUATHE ACHCTBHI, MPUHOCAIIUX BpEIl OKPYXKAIOIIEH MPUPOTHON Cpere,
yMEHHE NPOTHO3UPOBATH HEOIATOMPHUATHBIE IKOJIOTUYECKUE MOCIIEACTBUS MTPEeANPUHIMAEMbIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4Yue Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHHUS, 3KOJOTHYECKONW KYIbTYpHI, OIbITa
NEeSITeIbHOCTH  AKOJIOTUYECKOW HamNpaBlIEHHOCTH, YMEHHS pPYKOBOJACTBOBATHCS HMH B
M03HABATEIbHONH, KOMMYHUKATUBHON M COLMAIbHONW MPAKTHKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HEHHOCTH HAYYHOI'0 ITIO3HAHMUA

C(l)OpMI/IpOBaHHOCTB MHPOBO33pCHHUA, COOTBCTCTBYIOLICTO COBPCMEHHOMY YPOBHIO
Pa3sBUTHUA HAYKH U 06IHGCTB6HHOﬁ MPaKTUKH, OCHOBAHHOI'O Ha JUAJIOre KYJIbTYP,
CHOCO6CTBYIOH_IGFO OCO3HAHHNIO CBOCTO MECTA B MOJIMKYJIBTYPHOM MHUPC,

COBCPUHICHCTBOBAHUEC SI3BIKOBOM u YHUTATEIBLCKOMN KYJIbTYPhIL Kak cpeacTBa
B3aMMOJICHCTBUS MCXKAY JIIOAbMU U TIO3HAHUWA MHPA;

MOHUMaHue creuruduku OMOJOTUU KaK HayKd, OCO3HaHUsS €€ poiau B (HOPMUPOBAHHH
paIMOHATIbHOTO  HAyYHOTO  MBIIUICHUS, CO3JaHUU  IEJIOCTHOTO  MPEACTaBIeHUS 00
OKPYKaIOIlleM MUpPE KaK O €IUHCTBE IPUPO/IbI, YEIOBEKA U O0IIEeCTBA, B TO3HAHUH MTPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHrnu mpobieM coXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTH OMOJIOTHH JJIsi COBPEMEHHOM ITUBUIIM3AINH: 00eCTIeueHus
HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JJaHNE TIEPCIEKTUBHBIX OMOTEXHOJIOTH, CIIOCOOHBIX
peuaTh pecypcHblie mpoOIeMbl pa3BUTHS YEIOBEUYECTBA, TOMCKA MyTel BBIX0Aa U3 TJI00ATBHBIX
OKOJIOTHUECKUX MpobieM © oOecriedeHHs] TIepexoJa K YCTOWYMBOMY — Pa3BUTHIO,
paIoHaIbHOMY HCTIOIH30BAaHHUIO MPUPOTHBIX PECYPCOB B POPMHPOBAHUIO HOBBIX CTAaHAAPTOB
JKU3HHU,

3aMHTEPECOBAHHOCTH B TIONYYECHUH OMOJIOTHYECKUX 3HAHUH B LENSIX MOBBIIICHUS OOMIeH
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIMOHAIBHOMI



IpPaMOTHOCTH 00ydaromuxcs, popMupyemMoit mpu u3y4eHuu OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMs, HMCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCIIOJIB30BaTh IOJIydaeMble 3HAHUS IS aHalu3a M OOBACHEHHS SBICHHMA
OKpYXKAIOIIEr0 MHpa M MPOMCXOIIMX B HEM HM3MEHEHUH, yMEHHE JenaTh 000CHOBAaHHbBIC
3aKIIOYEHUSI HAa OCHOBE HAYYHBIX ()aKTOB M MMEIOMIMXCA TAHHBIX C IEJbI0 MOJIyYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCHOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JUIS PELICHUS
npo0JieM B peaibHBIX KU3HEHHBIX CHTYaIUX;

0CO3HAHME IIEHHOCTH HAYYHOU JIEATENLHOCTH, TOTOBHOCTH OCYIIECTBIISTH POCKTHYIO U
MCCIIEI0OBATENILCKYIO eSITeIbHOCTh HHINBUIYaTIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OO0pa30BaHMIO U €CaMOOOPA30BAHUIO, K
aKTHBHOMY IIOJIYY€HHIO HOBBIX 3HAHWH TIO OHOJOTMH B COOTBETCTBHHM C JKH3HECHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MerTanpeaMeTHbIe Pe3yIbTaThl OCBOCHHS YUESOHOTO MpeaMeTa «BHoJIOTHS» BKITIOYAIOT:
3HauyuMble s (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCS MEXKIUCIUIUIMHAPHBIE
(MeXTpeIMETHBIE) OOIEHAYYHBIE TOHITHS, OTPAKAIONIINE IEJIOCTHOCTh HAYYHOW KapTHHBI
MI/Ipa 158 CHeHI/I(l)I/IKy METOJ0B IIO3HAHMUS, I/ICHOJ'H)SyeMI)IX B €CTCCTBCHHBIX HaYKaX (BeIIIeCTBO,
SHEprus, sIBJICHUE, NMPOLIeCC, CUCTeMa, HayYHBIH (hakT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, HCCIIeOBaHUE, HAOIIOJCHNE, HW3MEpPEHUE, OKCICPUMEHT U JpYrHe);
YHUBEpCcaJbHble yueOHblE AeWCTBUs (IO3HABATENIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE),
obecrieunBaronue  (popmupoBaHue  (PyHKIMOHATLHOW TpPaMOTHOCTH H  COIMAIBHOM
KOMIIETCHIIMH OOy4YalomuXcs; CIOCOOHOCTh OOYYaloONIMXCsl HMCIOJIb30BAaTh OCBOCHHBIC
MEXIUCIUTIHHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHUS M YHUBEPCAJIbHBIC YUCOHBIC NEHCTBHS B
MO3HABATEJILHON U COIMAIbHON MPAKTHUKE.

B pesynbrare usydeHwss OWOJIOTMHM Ha YPOBHE CpETHEro oOIIero oOpa3oBaHUS Y
obOy4arorerocst OynyT copMHpPOBaHBI TIO3HABATEIbHBIE YHUBEpPCATIbHBIC YICOHbBIC ACHCTBUA,
KOMMYHUKATHBHBIC YHHBEpPCAJIbHbIC YUeOHbBIC JEHCTBHS, PETYISITUBHBIC YHHBEpPCAIbHBIC
yueOHbIC ICHCTBUS, COBMECTHAS JACATEIBHOCTb.

[To3HaBaTenbHBIC YHHBEPCAIbHBIC y4EOHBIC NCUCTBUS
Ba3oBble JJornueckue neiicTBus:

CaMOCTOSITENIPHO (OPMYJIUPOBATh M aKTyaJU3HpPOBaTh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh IPH OCBOCHWM 3HAHWUW NPHUEMBI JIOTHYECKOTO MBIIUICHHUS (aHaIM3a,
CUHTE3a, CpaBHEHUs, KiacCHUpUKAIMK, OOOOIICHHS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHATHH (BBIACNIATH UX XapaKTepHbIe MPU3HAKH, YCTAHABINBATH CBA3H C JPYTUMHU MOHSATUSAMHU);

OTPENeATh ILEU JeATESILHOCTH, 3aJaBasl IMapaMeTpbl U KPUTEPUU HX JOCTHXKCHHS,
COOTHOCHUTH PE3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

HCIIOJIb30BaTh OWOJIOTMYECKUE TOHSTHS JJisi OOBbsSCHEHHMs] (AKTOB W SIBJICHUN KUBOM
MIPUPO/IBI;

CTPOUTH JIOTHYECKHE pacCyXAeHUs (MHAYKTUBHBIC, NEAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U MIPOTHBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSX, (DOPMYTUPOBATH
BBIBOJIbI U 3aKJIFOUCHUS;

MIPUMEHATh CXEMHO-MO/IEIbHBIE CPEICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€U U
OTHOIICHUI B M3y4aeMbIX OMOJIOTHUECKUX OOBEKTaX, a TaKKe MPOTHBOPEUH Pa3HOTO PoJa,
BBISIBIICHHBIX B Pa3NIMYHBIX WH()OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTeIBaTh IUTaH pElICHUS MPOOIEMBbI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTePUATbHBIX
Y HEMAaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTh, OLIEHUBATH COOTBETCTBHUE PE3YNbTATOB LENSM,
OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIBHOCTH;



KOOPJIMHUPOBAaTh M BBINOJHATH pabOTy B YCIOBMSIX PEalbHOrO, BUPTYAJIBHOTO M
KOMOMHUPOBAHHOTO B3aMMOCHCTBUS;
pa3BUBaTh KPEATMBHOE MBIIUICHUE MIPH PEIICHUH )KMU3HEHHBIX MPOOIIEM.

Ba3oBble ncciienoBare/ibCKue AeiCTBHA:

BJIQJIETh HaBBIKAMH y4€OHO-HCCIIEIOBATEIHCKON U MPOCKTHOM JAESITEIIbHOCTH, HABBIKAMHU
paszpenieHus npo0iaeM, CliocOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB
pelieHus MPakTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3JIMYHbIX METOIOB TTO3HAHUS,

WCIIOJIb30BaTh PA3JIMYHBIE BUIBI JCATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €r0
WHTEPIIPETAINH, TPEOOPa30BAHNIO U IPUMEHECHHIO B YICOHBIX CHUTYAIUSIX, B TOM YHCIE MPU
CO3/ITaHWHU YYEOHBIX U COIMATBHBIX TPOEKTOB;

(hopMupOBaTh HAYYHBIH TUIT MBIIIJICHUS, BIAJIETh HAYYHOU TEPMHUHOJIOTUEH, KITFOUEBBIMHU
TIOHSATHUSMH M METOJIaMU;

CTaBUTHh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4yu B 00pPa30BATEIbHON JEATEILHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3HM W aKTyaJIM3UPOBAThH 3aJady, BBIABUIATb
TUIIOTE3y €€ pELICHMs, HAXOAWTh ApryMEHTHI U1 J0KAa3aTelIbCTBA CBOMX YTBEPKJICHUM,
3aJ1aBaTh IIapaMeTPhl U KPUTEPUH PELICHUA,

AHAIIM3UPOBATE IIOJYYCHHBIC B XOJAC PCIICHUA 3aJadyd Ppe3yJIbTaTbl, KPHUTHYCCKU
OLCHUBATHb UX JOCTOBCPHOCTH, ITPOTHO3UPOBATH U3MCHCHUC B HOBEIX YCIIOBHAX;

JaBaTb OLCHKY HOBBIM CHUTyallUsAM, OLCHUBATH HpHO6peTéHHBIfI OIBIT, OCYHICCTBJIATH

THeJIeHANTPaBICHHBIN MOUCK TIEPEHOCA CPEJICTB M CIIOCOOOB JIEHCTBHS
B Mpo(heCCHOHATBHYIO CPENY;

yMETb T[E€PEHOCUTh 3HAaHUS B TIO3HABATENBHYIO U  MPAKTUYECKYI0 00JacTH
AKHU3ZHEJESITENbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBbIE HJEH, Ipeajgaratb OPUTMHAIbHBIE IMOAXOJbl M PEUICHHs, CTaBUTbH
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

Pa6ora ¢ undopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WHpOpMaImu (TeKcTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHOM JINTEpaType, OMOJIOTHUECKUX CIIOBAPSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B VHTepHeTe), aHaIM3UpOBaTh HMHMOPMAIMIO PA3JIHUYHBIX BUIOB U (HOpPM
MPEJCTAaBICHHS, KPDUTUICCKU OIICHUBATH €€ TOCTOBEPHOCTh M HEPOTHBOPESYHBOCTH;

(dbopMynHpoOBaTh 3ampochl M MPHUMEHSATh Pa3IMYHBIE METOJABI MPH IMOWCKE U O0TOOpE
ouosornyeckoit nHGopMaIu, HEOOXOIMMOM JIJISl BHITIOJHEHUS yYeOHBIX 33/1a4;

nprOOpeTaTh ONBIT MUCIOJb30BaHUSI WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIHA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HMCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (HOpPMY TPEICTaBICHUS OUOJIOTHYECKON
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TaOIHUIIBI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIH SI3BIK B KAa4eCTBE CPEICTBA NpU paboOTe ¢ OHMOJIOTUYECKOM
nHpopMaluel: TPUMEHATh XUMHUeCKre, GU3NUecCKue U MaTeMaTH4ecKie 3HaKu M CUMBOJIBI,
dbopmynel, abOpeBHATYpy, HOMEHKIATypy, HCIOJb30BaTh W MPEOOpa30BHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIQZIETh HAaBBIKAMM pACMO3HABaHUS W 3amuThl HHpOpManuu, HHOOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

KoMMmyHHMKaTHBHBIE YHUBEpCAIbHbIE Yy4eOHBIE HECWCTBUS

Oo0menne:

OCYILIECTBIISITh KOMMYHHKAIIMM BO BCeX cdepax KHU3HU, aKTHBHO YYacTBOBAaTh B
JMaNioTe WU JUCKYCCHM TI0 CYIIECTBY OOCYKIaeMoil Tembl (YMEHHUE 3aJaBaTh BOIPOCHI,
BBICKa3bIBAaTh CY)KJIEHUS OTHOCHTENFHO BBIMIOJHEHMS MpejiaraeMoil 3a/laud, Y4YUTHIBATh
WHTEPECHI ¥ COTJIACOBAHHOCTD MO3UIIUN APYTUX YUACTHUKOB TUAIOTA UIH TUCKYCCHUHU);



pacrio3HaBaTh HEBepOalbHBIE CpeACTBA OOIICHWS, MOHUMATh 3HAYCHHE COIMAIbHBIX
3HAKOB, MPEANOCHUIOK BO3SHUKHOBEHUS KOH(MIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IMKTHI
1 BECTU IIEPErOBOPBI;

BJIJIETh PA3JIMYHBIMU crloco0amMu OOLIEHMS U B3aMMOJEHCTBUS, IOHUMAaTh HaMEpPEHUs
JOpYTUX JIOAEH, NpPOSBIATh YBKUTEIBHOE OTHOIIEHME K COOECeIHUKY U B KOPPEKTHOM
dbopme hopmyIMpoBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOKO TOYKY 3PEHHUSI C HCIOJIb30BAaHUEM SI3BIKOBBIX
CpPEACTB.

CoBmecTHasi ACSITEIBHOCTD:

MIOHUMATh U UCIIOJIb30BaTh MPEUMYILIECTBA KOMaHAHON U MHIAUBUAYaIbHON paboThl Hpu
pelieHun  OMOJIOTUYECKOW MpoOJieMbl, OOOCHOBBIBATH HEOOXOJUMOCTH TPHUMEHEHUS
IPYNIOBBIX (POPM B3aUMOIEHCTBUS IPU PELLIEHNN Y4eOHOH 3a/1a4H;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JNEHCTBHIl ¢ y4€TOM OOILIMX UHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YJeHa KOJUIEKTHBA;

MPUHUMATh LIEeJd COBMECTHOM JESTeNbHOCTH, OPraHU30BBIBaTh M KOOPAMHHUPOBATH
JNEUCTBUA TO €€ JOCTHKEHUIO: COCTaBIISITh IUIAH ACHCTBHUM, paclpelesiTh POJIM C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOTHI;

OIICHMBATh Ka4YeCTBO CBOETO BKJIAJa U KaXKJOr0 yYaCTHUKA KOMaH bl B OOIINI pe3ynbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3WLKH HOBU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TO3UTHUBHOE CTPATETHUYECKOE MOBEACHHWE B pA3IUYHBIX CHUTYalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PerynsatuBHble yHUBepcallbHbIE YyueOHbIE JeHCTBUS

Camoopranuszanms:

MCI0JIb30BaTh OMOJIOTMYECKHUE 3HAHUS JJIS BBIABICHUS MPOOJIEM U UX PELICHUS B
KU3HEHHBIX U YUeOHBIX CUTYaIHIX;

BBIOMPATH Ha OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSX U MOCTYIKAX [0 OTHOLIEHUIO K KUBOHM MPHUPOJIE, CBOEMY 3JI0POBBIO U 370POBBIO
OKPYXAIOIUX;

CaMOCTOSITEJIBHO OCYILIECTBIISITh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISIBIISITH MPOOIEMBI,
CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3a/ayd B 0Opa30BATEILHON JEATEIBHOCTH U
KU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITEJIBHO COCTABIIATH IUIaH PEIICHUs IPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHUII;

JIaBaTh OLEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIA BBIOOpP, APrYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
peuieHue;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;
crocoOCTBOBAThH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKON IPYIULIMH B Pa3HbIX 001aCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIB:

J1aBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OIICHUBATh
COOTBETCTBHUE PE3YyIbTATOB LIETSM;

BJIa/IeTh HABBIKAMU [T03HABATENBHOM pedieKCuu Kak 0CO3HAHUS COBEPIIAEMBIX AEHCTBUI
U MBICIUTEIbHBIX IPOILIECCOB, MX pPE3YJbTAaTOB M OCHOBAHUHM, HCIOJIb30BaTh HPUEMBI
pedexcun Ui OIIeHKH CUTYalllu, BBIOOpa BEPHOTO pEIlIeHUS;

yYMEThb OLIEHHBATh PUCKM M CBOEBPEMEHHO NPUHHMATH PEIIEHUS MO UX CHIKEHHIO;

MIPUHUMATh MOTHUBBI 1 @pT'YMEHTBI IPYTUX [IPU aHATIHU3€ PE3yJIbTaTOB AeSTEIbHOCTH;



IIpunsTHe ceds1 M APyrux:
MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U JIOCTOMHCTBA,;
IIPUHUMATh MOTHBBI M apryMEHTBl JIPYTUX IPU AHAJIU3E PE3yJbTAaTOB ICSATEIBHOCTH,
MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIUOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBeKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS COJEpKaHUs ydeOHoro mpeamera «buonorus» Ha
yriyOn€HHOM  YpOBHE OPHUEHTHPOBaHbI Ha oOecredueHHe NPO(MIBHOIO  00y4YeHus
oOyyaromuxcst 6uonornd. OHY BKITIOYAIOT: CIICU(pHUECKUE sl OMOJIOTHH HAayYHbIE 3HAHUS,
YMEHHUS U CTIOCOOBI AEWCTBUI 0 OCBOEHUIO, HHTEPIPETALIMH U TPE0OPa30BaHUIO 3HAHNUMN, BUJIBI
JESITEeIbHOCTH IO TMOJIyYEHUIO HOBBIX 3HAHWW M UX NPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B pealbHbIX JKU3HEHHBIX CUTyalnusx. IIpeaMeTHbIe pe3yapTaThl IPEACTABICHHI 110 Togam
U3Yy4YECHUSI.

[IpenmMeTHbIe pe3yabTaThl OCBOEHMSI yueOHOTO npenmera «buosnorus» B 10 kiaacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAHUN €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, B TO3HAHWU 3aKOHOB TPUPOABI U
peleHny TMpoOJieM PpalMOHAIBFHOTO MPUPOIOTONIB30BAHUS, O BKJIAJNE POCCHHUCKUX U
3apyO0eXHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHHE CHCTEMOW OMOJIOTHMUYECKMX 3HAHWH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE
OMOJIOTMYECKHE TEPMUHBI M TOHATUS (KU3Hb, KIETKA, OpraHu3M, MeTaboyM3M, TOMEOoCTas,
CaMOperyisilus, CaMOBOCIIPOM3BEACHHUE, HACIEACTBEHHOCTh, H3MEHYMBOCTb,  POCT U
pasButue), Ouonornuyeckue teopuu (knerouHas teopust T. IlIBanna, M. Illneiinena, P.
BupxoBa, xpoMocomHasi Teopus HacieAacTBeHHOCTH T.Moprana), yuenus (H.U. BaBunosa —
0 ILEHTpax MHOrooOpasusi U MPOUCXOXKACHUS KYIbTYPHBIX pacTeHuit), 3aKOHBI
(emMHOOOpa3usi TIOTOMKOB II€PBOTO IOKOJICHHS,

pacIleryICHHs, YUCTOTHI TaMeT, He3aBUCUMOI0 HacjenoBaHus . MeH/ens, roMOJOrHYeCKIX
PAIOB B HacjeACcTBEHHOM m3MeHunBocTH H.M. BaBuioBa), mpHHIHUITEI (KOMIUIEMEHTAPHOCTH ),

BJIQJICHHE OCHOBHBIMH  METOJAMH  HAyYHOrO  IIO3HAHHUSA,  HCIOJIb3YeMbIX B
OHMOJIOTUYECKHX HCCIICJIOBAaHUSAX JKHUBBIX OOBEKTOB (ONHMCaHWE, HM3MEpeHHe, HaOJIoACHHE,
IKCIIEPUMEHT);

YMEHUE BBIJCIATh CYIICCTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPraHU3MOB, B TOM 4YHCJIe OaKTepHii, TpuOOB, paCTCHHUI,
JKUBOTHBIX M 4YEJIOBEKAa, CTPOCHHS OPraHOB M CHCTEM OPraHOB pPAacTEHUH, >KMBOTHBIX,
YelIOBEKa,  IPOIECCOB  JKU3HEIACATECILHOCTH,  IPOTCKAIONIMX B OpraHM3Max pPacTCHHI,
JKUBOTHBIX M 4YEJIOBEKa, OHMOJIOTMYECKHX IPOIECCOB: OOMEHa BemecTB (MeTabosm3Mm),
MPEBPAIICHUST SHEPIHH, OpPOXKEHHs, aBTOTPO(PHOrO0 M TeTepoTPO(HOr0 THUIIOB IHTAHHS,
dboTocMHTE3a M XEMOCHHTE3a, MHTO3a, Mel03a, TramMeToreHesa, 5SMOpHOTEHE3a,
MOCTIMOPHOHATBHOTO PA3BUTHS, PA3MHOKEHHS, WHAMBHIYaJIbHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aUMOICHCTBHUS T€HOB, T€TEPO3HCca, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXAYy OPraHOMAaMU KJIETKH U WX (QYHKIUSMHU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX (PYHKIUSAMU, MEXKTy OpraHaMU U CUCTEMaMH OPraHOB
y pacTeHui, KUBOTHBIX U YEIOBEKa U WX (DYHKIHUSIMHU, MEXKIY CUCTEMaMH OPraHOB U HX
GYHKIMSMHE, MKy dTaraMd oOMeHa BEIIeCTB, dTalaMu KJIETOYHOTO IHKIA M JKU3HEHHBIX
[UKIIOB OpPraHU3MOB, JTalmamMH ASMOPHUOHANBLHOTO PAa3BUTHUS, TEHOTUNIOM M (DEHOTHIIOM,
¢deHoTUnOM U (pakTopamMu cpesibl 0OUTaHHUS;

YMEHHE BBISBISATH OTIUYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHCIIe PACTCHHIHA,
’KUBOTHBIX U UEJIOBEKA;



YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE apIyMEHTHI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO
Y CHMBOJIMKY JUIS IOKA3aTeIbCTBA POACTBA OPTaHM3MOB Pa3HbIX CUCTEMATHUECKUX TPYII;

YMEHHE pelIaTh OMOJIOTMYECKUE 3aJaud, BBISBIATH NPUYUHHO-CIICACTBEHHBIC CBS3H
MEXJly HCCIEIyeMbIMH OHOJOTMYECKUMH IPOLECCaMU M SBICHUSMH, JeNaTh BBIBOJBI H
MIPOTHO3bI HA OCHOBAHUH IOJTYYCHHBIX PE3yIbTATOB;

YMEHHUE BBIMIOJHATH TaOOPAaTOPHBIE W MPAKTHYECKHE paboThI, COOMIONATh MpaBUiIa IPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

YMCHHE BBIJBUTATh THUIOTE3bl, MPOBEPITh HMX IKCICPUMEHTAIBHBIMU CPEICTBAMU,
(bopMynHpys IeTh UCCIICA0BAHMS, AHATH3UPOBATH MTOJTyYCHHBIE PE3YJIbTATHI U JIJIaTh BEIBOIBI;

YMEHHUE y4acTBOBATh B y4COHO-UCCIICIOBATEILCKON paboTe MO OHOJIOTHH, DKOJOTHUU H
MEIUIMHE, TPOBOIUMON Ha 0a3e MIKOJFHBIX HAyYHBIX OOIIECTB, W IMyOJIWYHO TPEACTABIATH
MOJTyYeHHBIEC PE3yJIbTAaThl HA YIEHUYECKUX KOH(DEPEHIIUX;

YMEHHE OIIEHUBATh OJTHUYECKHE AacleKThl COBPEMEHHBIX WCCIEOBaHWA B 00JacTh
OMOJIOTUM M MEIWIUHBI (KIOHHUPOBAHWE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpPaBICHHOE
M3MEHEHHE TeHOMa U CO3/[aHNe TPAaHCTEHHBIX OPTaHN3MOB);

YMEHHE OCYLIECTBIISITh OCO3HAHHBIIN BbIOOp Oynyiel mpodeccuoHaIbHOM AeSITETbHOCTH
B oOmacT OWOJOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPHUHAPHH, CEIBCKOTO XO3AHCTBa,
MUIIEBON TPOMBIIIJICHHOCTH, YIIIyOISITh TIO3HABaTENbHBIH WHTEpPEC, HAINpaBJICHHBIH Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOUIEH MpOodeccud W TMPOJODKEHHE OHWOJIOTHIECKOTO
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MPO(PECCHOHATBEHOTO U BBICIIET0 00pa30BaHMUS.

TEMATHYECKOE IINTAHUPOBAHME 110 ITPEJIMETY
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I'enernka — HaykKa O HaCJICACTBCHHOCTH W HU3MCHYUBOCTH
OpraHu3MoB. 3aKOHOM6pHOCTI/I HaCJICACTBCHHOCTHU

12 |3aKOHOMEPHOCTH H3MEHYHUBOCTH
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