Ilpunoscenue k ®OIl COO

MyHununansHoe 010 KeTHOE 00111e00pa3oBaTeIbHOE YUpexKICHNE
«JlennHckas cpennsis o0meoOpa3oBaTenbHast IIKOJA
HopomemmMuacKoro MyHuIunaibsHoro paiiona Pecriyonuku Tarapcrany»

TIPUHATO YTBEPXJIEHO wu BBeneHO B IeHCTBHE
[Tenarornueckum coeroM MbOVY «JlennHckas npukazoM aupekropa MbOYVY «JlenuHckas
cpenHsisi 00Ieo0pazoBaTeIbHasH MKOIA cpenHsisi 001eoopazoBaTeIbHAs MIKOJIA
HoBomenmMruHCKOoro MyHuIHNaabHOTrO HoBomenMruHCKOro MyHUIMNaabHOrO paiioHa
paitona Peciy6nuku Tatapcrany Pecrryonmuku Tartapcrany
[Tporokon Ne 1 ot 27.08.2025 . Nel40 ot 29.08.2025 r.
PABOYAS ITPOT'PAMMA

1o yueOHOMy mpeamMeTy «Bbuonorusiy
Ha YPOBEHb CPETHETO 00IIero oopa3oBaHUs
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COJAEP)KAHUME YYEBHOI'O IIPEJMETA

10 KJIACC
YpoBeHb: yriy0JeHHbI

ConeprkaHue MporpamMmbl, BBIJEIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY I'OCYJapCTBEHHOM
utoroBoit arrecrauuu (I'NMA).

Tema 1. buoJsiorusi kak HayKka

CoBpemeHHass OuoNOrus — KOMIUIEKCHass Hayka. KparTkas ucTopusi pa3BUTHs OWOJIOTHH.
buonoruueckue Hayku U u3ydaeMble UMU Mpobaembl. DyHaaMeHTaIbHbIE, TPUKIATHBIE U TOUCKOBBIE
Hay4YHbIE UCCIIEJOBAHUSI B OMOJIOTHH.

3HadyeHue OHoiOrvu B (POPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa.
[Tpodeccun, cBsa3anubie ¢ Ouonoruel. 3HaueHUe OMOJIOrUU B MPAKTUYECKOM AEATEIbHOCTH YEJIOBEKa:
MEIULIUHE, CEIBCKOM X031 CTBE, IPOMBILIEHHOCTH, OXPaHe MPUPOIBL.

JleMoOHCTpanuu

[optpersl: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsun, Y. I'apseii, I
Mennens, B. 1. Bepnanckuii, U. I1. [TaBnos, 1. U. MeunukoB, H. 1. Basunos, H. B. Tumodeen-
Pecosckuit, [Ixk. Yorcon, @. Kpuk, . K. benses.

Tabunuue! u cxemsl: «CBsi3b OMOIOTUY ¢ APYTUMU HayKaMu», «Crcrema OMOJI0rMUeCKUX HAYK».

Tema 2. 7KuBble cucTeMbl M X H3yYeHHE

JXuBble cucteMmbl Kak npenMeTr u3ydeHus Ouonoruu. CBOICTBAa JKUBBIX CHUCTEM: €AMHCTBO
XUMHYECKOI'O0 COCTaBa, AMCKPETHOCTh U LIEJIOCTHOCTb, CIOXHOCTh M YIOPSIIOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CaMOOpPraHW3alys, CaMOBOCIPOU3BEIEHUE, DPAa3APaKUMOCTb, U3MEHYHMBOCTb, POCT U
pa3BUTHE.

YPpOBHHU OpraHu3alMy KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIH,
MOMYJALMOHHO-BUIOBOM, 3KOCHUCTEMHBbIH  (OHoreoneHornyeckuit), Ouocdepusiii. I[Ipoueccsl,
MIPOMCXOISIIUE B )KUBBIX cucTeMax. OCHOBHBIE TPU3HAKH JKUBOT0. JKM3HB Kak (opma CyIeCTBOBAHUS
marepud. Hayku, u3ydarolye *1Bble CUCTEMbI Ha Pa3HbIX YPOBHAX OpraHU3alUH.

N3ydenne >kuBBIX cucTeM. MeTonasl Ouonmornyeckoi Hayku. HaOmromeHue, u3MepeHHeE,
9KCHEPUMEHT, cHUCcTeMaTu3auus, MeraaHanus. [loHsaTue o 3aBUCHMMON U HE3aBUCUMOW INEPEMEHHOM.
[ImanupoBanue skcnepuMenTta. IloctaHoBka u mposepka runore3. Hymesas rumoresa. Ilonstue
BbIOOpKM U €€ pgocToBepHOcTh. Pa3zbpoc B Ouonormyeckux AaHHbIX. OIlEHKa JOCTOBEPHOCTH
MOJyYEeHHBIX  pe3ynbTaroB. [IpuuMHBI HCKaXEHHMs]  pe3yabTaToB JKcrepuMmeHTta. [lonsarue
CTaTHUCTUYECKOTrO TECTA.

JleMoOHCTpanuu

Tabmuuel u cxembl: «OCHOBHBIE NMPHU3HAKU XU3HWY, «buonornyeckue cucremen», «CBoiicTBa
KUBOW MaTEPUN», «YPOBHU OpraHU3AIMU )KUBON MPUPOAbD, «CTpOCHHUE KUBOTHOU KIETKH», « TKaHU
XKHUBOTHBIX», «CHCTEMBI OPTaHOB YEIOBEUYECKOI0 OpranniMay, «buoreorenosy, «buochepar, «Metozpt
U3YUYCHUS] AKUBOH NPUPOIBI.

O6opynoBanue: JlabopaTopHOEe OOOPYIOBAaHHWE JJisi TMPOBEICHUS HAOIIONCHUN, W3MEPCHHMH,
9KCIEPUMEHTOB.

IIpakTHyeckas padora «/cnonb3zoBaHue pa3aIMUHbIX METOJIOB IPU U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buosorust KjieTku

Knerka — cTpykTypHO-(pyHKIIMOHANIbHAS €IMHULA KUBOTO. McTopus OoTKphITUS KieTKU. PaboThl
P. T'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. llneiinen, P. Bupxos). OcHoBHBIE
MTOJIOKEHUSI COBPEMEHHOW KJIIETOYHOU TEOPHH.



MeTo1b MOJICKYJISIPHOM U KJIETOYHOW OMOJIOTUH : MUKPOCKOIHS, XpoMaTorpadusi, anexrpodopes,
METO/I MEYEHBIX aTOMOB, JU(QepeHIaTbHOe IEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHHE KIICTOK.
HU3zyuenue ukcuposannvix kiemok. DNEKTpOHHAs MUKpockonus. Koughoxanvhas muxpockonus.
Bumanvhoe (npudsxcuznennoe) usyyenue Kiemox.

JlemoHCcTpanu

[optpersr: P. I'yk, A. JleBenryk, T. lIsann, M. llneiinen, P. Bupxos, K. M. bap.

Tabauips! u cxembl: «CBETOBON MUKPOCKOI», « ITIEKTPOHHBIA MUKPOCKOI», «VcTopus pa3BuTus
METOJI0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpPENnapaTbl pacTUTEIbHBIX, J>XMBOTHBIX U
OaKTepHAIbHBIX KIETOK.

IIpakTnyeckass padora «M3yueHue MeETOAOB KIETOYHOH Ouonoruu (xpomarorpadus,
anektpodopes, mubdepenunanbroe eHTpudyruporanue, [1LIP)».

Tema 4. XuMn4yeckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPAMUKPOIIEMEHTH. Boma u e€ ponb Kak
pacTBOpHUTENS, PEAareHTa, y4acTUE B CTPYKTYPUPOBAHMU KIIETKH, TEIIOPEryIsauuu. MuHepaabHble
BelIeCTBa KJIETKU, X OMojoruveckas poiib. Polb KaTHOHOB M aHMOHOB B KJIETKE.

Opranunyeckue BelecTBa KieTku. buonoruueckue nonumepsl. benku. AMUHOKUCIIOTHBINA COCTaB
6enkoB. CTpyKTypsl OenkoBoi MoieKkybl. [lepBuunas cTpykTypa Oenka, nenTuaHas cBsi3b. Bropuunas,
TpeTUYHas, YeTBepTUYHas CTPYKTyphl. JleHatypamus. CpoiictBa OenkoB. Knaccudukaius Oenkos.
buonoruueckue GpyHkuuu 0enkos. Ilpuonui.

VYrneBonel. MoHOCaxapuabl, AUcCaxapujibl, OJUTOCaxXapuabl W moiucaxapuabl. OOmwmii TUTaH
CTpoeHUs M (PU3MKO-XUMHUYECKUE CBOICTBA yriieBOAOB. bruonornyeckue GyHKIMU YriIeBOIOB.

Jluruner. TuapodunsHo-runpodoOHbIe cBoMicTBa. Knaccudukanus munumos. Tpuraumnepusl,
dboconmumuabl, BOCKM, cTepounsl. buomorndyeckue QyHkuum aunupoB. OOmmMe CBOWMCTBA
OMoIOrnYecKrX MeMOpaH — TeKy4eCTh, CTOCOOHOCTh K CaMO3aMbIKaHHUIO, TTOJTYITPOHUIIAEMOCTD.

Hyxneunossie kucnorel. IHK u PHK. Crpoenne nyxiennoBsix kucinor. Hykneoruasl. [Ipunnun
komriuieMenTapuocTH. [Ipasuino Yapradda. Ctpykrypa JHK — nBoitHas crnupans. MecToHaxoxaeHue
u Oouonormueckue pyaknun JJHK. Buner PHK. ®yaxnun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue csizu B Monekyne AT®. buonornueckue
¢byakiuun  AT®. BoccraHoBieHHbIE TEPEHOCUYMKH, WX (QyHKOMM B KIETKe. /J[pyeue
nykaeozuompugpocghamor (HT®). CexBenupoanue [HK. Memoow: eenomuxu, mpanckpunmomuxu,
NPOMeOMUKU.

CtpykrypHass Ouonorusi: OHOXUMHUYECKHE W OWOPU3NYECKUE WCCIECNOBaHUS CcOcTaBa |
MPOCTPAHCTBEHHOU CTPYKTYpbl OuoMoseKkyl. Moodenuposanue cmpykmypol u QYHKYuL OUOMONEKYI U
ux Komniekcos. Komnviomepuwiii Ou3aiin u opeanudeckuti cuHmes OUOMONEKYN U UX HeNnpupoOHbIX
aHano2o8.

JleMoHCcTpanuu

[Toptpetsr: JI. [lomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauxnun, ®. Canrep, C.
[Ipy3unep.

Juarpammsl: «Pacnpenenenre XuMUYeCKUX 2JIEMEHTOB B HEXXMBOU Ipupozae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B JKUBOI MPUPOAE».

Tabmuie! u cxeMmsl: «l[leproaudeckas Tabina XUMHYECKUX dTIEMEHTOBY, «CTpOSHHE MOJIEKYIIbI
BO/IBI», «BemiecTBa B cocTaBe opraHu3MoBy», «CTpoeHHe MOJIEKYJbl Oenkay, «CTpyKTyphl OeIKoBOM
MoJIeKysb», «CTpoeHue MOJEKYJ YIieBoaOB», «CTpoeHHe MOJIeKyn JIunuios», «HykinenHoBble
KUCIOTh», «CTpoeHre MoJieKyabl ATDy.

Ob6opynoBaHue: XMMUYECKast IOCy1a U 000pyIOBaHHE.



JladopaTopHasi padora «OOHapykeHHE OEITKOB C TOMOIIBIO KAYECTBEHHBIX PEaKITHiI).

JlabopaTopnass paGora «VccnenoBaHue HYKIEHMHOBBIX KHUCIIOT, BBIACIEHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GQyHKINH KJICTKH

Tunsl KIETOK: d3yKapuoTudeckas U mpokapuotruyeckas. CTpyKTypHO-(QYHKIHOHATIbHBIE
00pa30BaHUs KIETKH.

Crtpoenue mnpokapuornueckoil kiueTku. Kierounas crenka Oaktepuit u apxeil. OcobeHHOCTH
CTpOeHHS TeTepoTpodHON W aBTOTPO(HON MPOKAPUOTHUECKUX KIETOK. MECTO M poJib TPOKAPHOT B
OuoIIeHO3aX.

Crpoenune u (QYHKIMOHHPOBAHHWE DYKapuHoTHUYecKOW KieTku. [lmazmaTmdeckass MemOpaHa
(mnazmanemma). CTpyKTypa Iia3MaTudeckoil MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 IIa3MaTuYecKylo
MeMOpany: maccuBHbIN (muddy3us, odneruénnas nuddy3uns), akTUBHBIN (IEPBUYHBIA M BTOPUYHBII
aKkTUBHBIA TpaHcnopT). llomynponumaemocts MeMOpanbl. PaGora HaTpuii-KanueBOro Hacoca.
DHIOIUTO3: THUHONHUTO3, (daromuTo3. Dk3ouuTo3. Kierounas crenka. CTpykrypa u (QYHKIUH
KJIETOUHOW CTEHKH PACTEHHA, TPHOOB.

[urormnazma. Lwurozons. ILlutockener. JIBwkeHue nuTorasmbl. OpraHouabl  KIETKU.
OpnHomeMOpaHHbIE OpraHoubl KJIETKU: sHAomnazMatudeckass cerb (JIIC), ammapar ['ombmxu,
JMU30COMBI, UX CTpOeHHE U QYHKIUU. B3auMOCBs3b 0OJHOMEMOPAHHBIX OPraHona0B KieTku. CTpoeHue
TpaHyJIsIpHOTO peTuKynyMa. Mexanuzm nanpaesnenus 6eaxos 6 IIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KJIETOYHbIX MeMOpaH. [mankuit (arpaHyssipHBIA) SHJIOIUIA3MATHYECKUN  PETHKYIYM.
CexkperopHast ¢yukuus anmnapara [onbmxu. Moougukayus 6enkos 6 annapame [ onvboicu.
Copmuposka 6enkoe 6 annapame I onvoocu. TpaHCHIOPT BEIIECTB B KJIETKe. Bakyonu pacTUTEIbHBIX
kietok. Knerounsit cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpraHOWMIbl  KJIETKH: MHUTOXOHIPUHM, IUIACTHIBL.  [Ipoucxoorcoenue
mumoxonoputi u nracmud. Cumbuocenes (K.C. Mepeackosckuil, JI. Mapeynuc). Ctpoenne u QpyHKIIMH
MHUTOXOHJIpUNA W TutacTH. llepBUYHBIE, BTOPUYHBIE U CIOXHBIC IJIACTUABI (POTOCHHTE3UPYIOIIUX
JYKapuoT. XJIOPOIIACTHI, XPOMOILIACTBI, JIEUKOIIACTHI BBICIIUX PACTCHUN.

HememOpanusie opranonpl kietkn CTpoeHne U GyHKIIMA HEMEMOPAHHBIX OPTaHOHIOB KIIETKH.
Pubocomel. Ilpomescymounvie ¢unamenmsi. MuxkpoduaaMeHTbl. AxmuHnogvle MuKpoguiameHmol.
MpliieyHble KIETKU. AKMUHO8ble KOMHNOHEHMbl HeMbluieyHblx Kiemok. MUukpoTpyoouku. Kierounslii
neHtp. CTpoeHue U JABMXKEHHE KTYTUKOB M pecHHYeK. MUKpOTpyOOUKH HUTOMIa3Mbl. LleHTpHoIb.
benxu, accoyuuposannvle ¢ mukpoghunamenmamu u muxkpompybouxamu. Momopnvoie 6enxu.

SAnpo. OGonouka spa, XpOMaTHH, KAPUOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE U (PYHKUUU. SIaepHbIii
0enkoBbIi MaTpuKc. [IpocTpaHCTBEHHOE pacoOOKEHNE XPOMOCOM B MHTEp(ha3HOM siape. Dyxpomamum
u eemepoxpomamun. benku XxpomMaTuHa — TUCTOHBL. JJuHaMuKa a0epHol 06010uKu 8 Mmumo3ze. HoepHulii
Mpancnopm.

Knerounsie BxitoueHusi. CpaBHUTENbHAs XapaKTEPUCTHUKAa KIETOK 3YKapHOT (pacTHUTEIbHOM,
YKUBOTHOM, TpUOHON).

JleMoHCTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabnunsl u cxembl: «CTpoeHHE IYKapUOTUYECKOM KIETKH», «CTpOeHUEe KUBOTHOM KIIETKHY,
«CTpoeHMe  pacTUTENbHOM  KieTkn», «CrpoeHne  muTOXOoHApUm», <«SAnpo»,  «CrpoeHue
MPOKAPHUOTUYECKON KIIETKU».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOINpPENapaThl PacTUTENbHBIX, XKHUBOTHBIX KIETOK,
MUKpOIIpenapaThl 0aKTepruaIbHbIX KIETOK.

JlabopaTopHasi pabora «/3yueHue CTpOEHUS KIETOK Pa3IMUHbIX OPraHU3MOBY.

4



IIpakTuyeckas padora «/3ydeHue CBOMCTB KJIETOYHONH MEMOPAHBI».

JladbopaTtopnasi pabora «lccienoBanue MiIa3MoiM3a M JCIUIa3MOJM3a B PACTUTEIbHBIX
KJIETKaX).

IpakTuyeckas padora «/3yyeHue ABMKEHUS LUTOIIA3Mbl B PACTUTEIbHBIX KIIETKaX)».

Tema 6. O0MeH BellecTB U NMpeBpalleHue JHEPruM B KJIeTKe

AccuMmwALMS M JUCCUMMWIISALMA — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPO(PHBIN U reTepoTpodHBIA. YdacTue KUCIOpoJa B OOMEHHBIX IMpolieccax. DHEPreTHUecKoe
obecnieueHue kietku: npeBpamieHne AT® B oOMeHHBIX mpoueccax. PepMEHTATUBHBIN XapakTep
peakiuii KieToyHoro meradonuzma. DepMeHTHI, UX CTPOEHHUE, CBOWCTBA M MEXaHU3M JEHCTBUS.
Kodepmentsl. OTnnuust pepMEHTOB OT HEOPTaHWYECKUX KaTaTu3aTopoB. benkn-akTuBaTopsl U OEIKu-
UHTHOUTOPBI. 3aBUCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUI OT pa3IUYHBIX (PAKTOPOB.

[lepBUYHBIII CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. PDOTOCUHTE3. AHOKCUlEeHHbIU U
oxcuzennbvlll pomocunmes y dbaxmepuii. Ceemocobuparowjue nuemenmsl U RUSMeHMbl PeAKYUOHHO20
yenmpa. Ponb xyopomiactoB B mporiecce ¢porocunTe3a. CBeToBas u TeMHOBas (ha3bl. PomoovixaHue,
C3., C4- u CAM-munwi pomocunmesa. IlpogykTHBHOCTH OTOCHHTE3a. BriusiHue pa3nudabix GakTopoB
Ha CKOpOCTh (hoTocHHTE3a. 3HaUeHHEe (POTOCHHTE3A.

XemocuHTe3. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHUKOB: HUTpH(HUIUpYIOIKE OakTepuu,
Kele300aKTepun, cepodaKTepuu, BOIOPOIHbIE OaKTeprH. 3HAaUeHUE XeMOCHHTE3a.

AHa’poOHble opraHusMmbl. Bunpl Opoxenus. I[IpogykTsl OpokeHHUS M HMX HCHOJIb30BaHHE
4eJI0BEKOM. AHa3pOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThI OMOTEXHOIIOTUU U BO30YAUTENIN O0sIe3HEH.

AnpoOHBIE OpTaHU3MBI. DTarbl YHEPreTuYecKkoro ooMena. [lonroroBurensuelii aTan. ['mukonus —
0ECKUCIOPOAHOE PACUICTNICHHE TTIFOKO3BI.

buonornyeckoe OKHUCIEHHME, WM KIETOYHOE JbIXxaHue. Poiab MHUTOXOHApPUN B IMpoleccax
O6uonoruueckoro okucieHus. Lukamueckue peakuuu. OxucnutensHoe GochopuimpoBanue. Iuepaus
Membpannoco  epaduenma npomonos. Cummez AT®: paboma npomonnou ATD-cunmasol.
[IpeumymiectBa a’poOHOrO0 TyTH OOMEHA BEIIECTB TMepel aHadpoOHBIM. ((HEeKTUBHOCTDH
SHEPreTU4ecKoro oOMeHa.

JleMoHCcTpanuu

IToprpetsr: [Ix. Ilpuctou, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Murtuemnn, I'. A. 3aBap3uH.

Tabnuue! u cxemsl: «@oTocuHTE3», «IHEpreTuueckuit oomen», «buocunres 6enkay, «CtpoeHue
dbepmenTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBAaHUE Ui NPUTOTOBJICHUS IOCTOSHHBIX WU
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnasi pa6ora «l3ydeHHe KaTaJUTHUYECKON aKTUBHOCTH ()EPMEHTOB (Ha MpuMepe
aMuIIa3bl WIK KaTajaa3bl)».

JlaGopaTtopnas padora «/3ydyeHue pepMEHTATHBHOTO pacUICIUICHHUS MEPOKCHIA BOAOPOJA B
PACTUTENBHBIX U )KMBOTHBIX KIETKAX.

JlabopaTopnasi pabora «CpaBHeHuE NpoleccoB (POTOCHHTE3A U XEMOCHHTE3A).

JlaGopaTopHas pabora «CpaBHEeHHE IPOLIECCOB OPOKEHUS U IBIXAHHS.

Tema 7. HaciiencrBeHnasi uHpopManus U peajm3anus eé B KJIeTKe

Peaknuu marpuyHoro cunTesa. [[puHIMI KOMIIIEMEHTAPHOCTH B PEAKLUSIX MATPUYHOTO CUHTE3A.
Peanuzanus HacneactBeHHOW wHpopmaruu. ['eHEeTHYECKUH KO, €ro CBOMCTBA. TpaHCKpUIIIIHS —
Marpuulblii cuHTe3 PHK. IIpuHOMNBI TpaHCKpUIIIMU: KOMIIIEMEHTAPHOCTb, AHTUIIAPAJUICIBLHOCTD,
acuMMeTpuaHOCTh. Co3pesarnue mampuunvix PHK 6 sykapuomuuecxoti kiemke. Hexooupyrowue PHK.



Tpancnsauuss u e€ stanpl. Yuactue tpaHcnoptHbix PHK B Omocuntese Oenka. YcnmoBus
6uocunTesa Oenka. KogupoBanue amuHokucinot. Poib pubocom B GnocuHTE3€e OemKa.

Coepemennvie npedcmasneHus o cmpoenuu 2enos. OpraHuzanusi T€éHOMa y TPOKApUOT H
9YKapuOT. Perynsius akTHBHOCTH TeHOB y Hpokapuot. ['umnoresa omepona (®. XKako0, K. Mano).
Monexynapuvle mexanusmvl dKCnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pecynayuu pabomol
eenos. Perymnsanuns 0OMEHHBIX TPOLIECCOB B KieTke. KieTouHblil roMeocTas.

Bupycol — HekneTouHble (OpMBI )KU3HU U 00IMraTHbIE apa3uThl. CTPOSHHE MPOCTHIX U CIOKHBIX
BHUPYCOB, PETPOBHUPYCOB, Oaktepuodaros. Kusznennwvii yuxn /JHK-codepocawux eupycos, PHK-
cooepaicawux supycos, bakmepuogazos. Obpamuas mpancKpunyus, pedepmasd, uHmezpasd.

BupycHrsie 3a0oneBanus udenoBeka, )XUBOTHBIX, pacteHuil. CIIN]J], COVID-19, conmnansHble U
MEIUIIMHCKHE TPOOIEMBI.

Buoungopmamura: ummeepayus u ananuz 6oavuux maccueos («bigdatay) cmpyxmyprvix
buonocuueckux oaunvix. Hanomexnonoeuu 6 duonocuu u meouyure. Ilpoepammupyemvie QyHKyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCcTpanuu

[Toptpetsi: H. K. Konbiios, 1. Y. iBanoBCkuiA.

Tabmuuer u cxemsl: «buocunTes 6enkay, «I'eneTnueckuii Koy, «Bupyce», «bakreprodarm.

IIpakTnyeckas padora «Co3iaHue MOJENIN BUPYCay.

Tema 8. /Ku3HeHHbIN HUKJI KJIETKH

Knerounsit miuki, ero nepuoasl u perymsuusa. Marepdaza u Muto3. OCOOEHHOCTH MPOLIECCOB,
nporekatonux B uwHTepdase. [logroroBka  kimeTkn K - JeneHuto.  [IpecHHTeTHUYECKHiA
(TTOCTMUTOTHYECKUH), CHHTETUYECKMH W IOCTCUHTETUYECKUH (MPEMUTOTUYECKUN) TEepUOJIbI
uHTep(a3bl.

Martpuunsiii cunte3 JJHK — pernukanus. punnuns! perkanuu JJHK: kommuieMeHTapHOCTD,
MOJIYKOHCEPBATUBHBIA CHUHTE3, aHTUMapayieabHOCTh. Mexanusm permukanun JIHK. Xpomocowmsl.
Crpoenne xpomocoM. Temomepsl W Ternomepasa. XpPOMOCOMHBIH HabOp KIETKH — KapHUOTHIL
JIMTUIOMAHbIN U raruIonAHbIN HA0OPBI XpoMocoM. ['oMonoruuHbie XpoMocoMbl. [1o10BbIe XpOMOCOMBI.

Jenenune knetkun — muto3. CTaguu MUTO3a M MPOUCXOMAIINE B HUX IMpolecchl. THUIlbI MUTO3A.
Kapunokunes u nutokuHes3. buonornyeckoe 3Hau€HuE MUTO3A.

Perynsuus mutoTHueckoro nukia kietku. [Iporpammupyemas kierouHasi TuOenb — anonTos.

Knerounoe sapo, XxpomocoMmsbl, (yHKIMOHAIbHAs TE€HOMHUKA. Mexanuzmvl npoaugepayuu,
ougepenyuposku, cmapenus u cudberu riemok. «llugposas wnemxay — OuounHgopmamuyeckue
MoOenu PYHKYUOHUPOBAHUS KIIeMKU.

JemMoHCTpauMu

Tabmuubl u cxembl: «KU3HEHHBIM WUKI KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Penmukanus JTHK».

OO6opynoBaHre: CBETOBOW MHKPOCKOII, MUKpOIIperapaTsl: «KMHUTO3 B KJIIETKAaX KOPEIIKa JTyKay.

JlabopaTopHasi padora «/3yuyeHre XpOMOCOM Ha TOTOBBIX MUKPOIPENapaTaxy.

JlabopaTopnas padora «HabmoneHre MUTO3a B KJIeTKax KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MHKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIIMH OPraHU3MOB

Buonornueckoe pazHooOpazue opraHu3mMoB. OJHOKIETOUHBIE, KOJTOHUAIbHBIE, MHOT OKJIETOUHbIE
OpraHU3MBbl.

OCOOEHHOCTH CTPOEHUS M JKU3HEACATEIIbHOCTH OJJHOKJIETOYHBIX OpraHnu3mMoB. bakrepuu, apxeu,
OJTHOKJIETOYHbIE IPUOBI, OHOKJIECTOYHBIE BOIOPOCIH, APyrue NpoTucThl. KomoHuaabHble OpraHu3MBbl.



B3anmocCBA3b 4YacTell MHOTI'OKJIETOYHOrO OpraHu3ma. TKaHu, OpraHbl M CHCTEMbI OpPraHOB.
Opranusm Kak enquHoe Leioe. I'omeocras.

Tkanu pactenmii. TUIIBI pacTUTENBbHBIX TKAaHEHW: oOpa3oBaTesibHAs, TTOKPOBHAs, MPOBOMSAIIAS,
OCHOBHasi, MexaHudeckasi. OCOOCHHOCTH CTpoeHMs, (DYHKIMI M pPacroONIOKEHUs TKaHeW B opraHax
pacTeHuil.

TkaHU JKMBOTHBIX M 4e€JOBEKa. TWINBI KMBOTHBIX TKAaHEW: SMMTEIUAJIbHASA, COCAWHUTENIbHAs,
MblllIe4HasA, HepBHasg. OcoOeHHOCTH cTpoeHMs, (YHKIUH M paCIONOKEHHs TKaHEeW B oOpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraruBHble U reHepaTHBHbIE OpraHbl pacTeHHil. OpraHbl U CHCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeKka. DyHKIIMN OPTaHOB U CUCTEM OpPI'aHOB.

Omnopa Ttena opranuzmoB. Kapkac pacrenmii. CkeneTbl OJHOKJIETOYHBIX M MHOI'OKJIETOYHBIX
AKUBOTHBIX. Hapy>XHbII 1 BHYTpeHHHMI ckesieT. CTpPOCHUE U TUIIbl COSTMHEHUSI KOCTEH.

JIBi>keHue opraHu3MoB. [IBM)KeHHE OIHOKJIETOYHBIX OpraHU3MOB: aMEOOUHOE, KT'YTUKOBOE,
pecHu4HOE. /[BM>KeHNE MHOTOKIIETOUHBIX PACTEHHI: TPOITU3MBbI M HACTHH. J[BUKEHUE MHOTOKJIETOUHBIX
KUBOTHBIX U Y€JIOBEKa: MbllIeYHast cucrema. Peduexc. CkeneTHble MBI M UX paboTa.

[lutanue opranusmos. [lormouieHue BOABI, YIJIEKUCIOrO Ta3a U MHUHEPAIbHBIX BELIECTB
pactenusiMu. [lutanue *UBOTHBIX. BHYTpHUIIOIOCTHOE M BHYTPUKJIETOUYHOE nuileBapeHue. Ilutanue
MO3BOHOYHBIX KUBOTHBIX. OTAENbl NUIIEBAPUTENBHOrO TpakTa. [luieBapuTenbHble Kee3bl.
[InmeBapuTenpHas CHCTEMA YEIOBEKA.

Hpixanue opranu3moB. Jlpixanue pactenuii. J[pixanue >xuBOTHBIX. Juddysus razoB uepes
MOBEPXHOCTH KJIeTKU. KoxkHoe apixanue. J[prxarensHas moBepXHOCTh. KabepHoe 1 JIErouHOe IbIXaHHeE.
JlpIxaHye NO3BOHOYHBIX >XMBOTHBIX M YEJIOBEKA. ODBOJIIOLHUOHHOE YCIO0XXHEHHME CTPOECHMsS JIETKHUX
MTO3BOHOYHBIX KUBOTHBIX. J[pIXaTeNnbHAs CHCTEMA YeJ0BEKAa. MeXaHn3M BEHTWISILUY JETKUX Y NITHUL] U
MJICKONUTAIONMX. Perymsimus npixanus. J{prxaTenbHble 00bEMBI.

TpaHcniopT BEHIECTB Yy OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUU. TpaHCHOPT BEIIECTB Y
#uBOTHbIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHocHas cuctema MO3BOHOYHBIX JKMBOTHBIX U
yenoBeka. CepJie, KpPOBEHOCHBIE COCYObl UM KpoBb. Kpyrum kpoBooOpaiieHusi. DBOIIOLHOHHBIC
YCIIO)KHEHUSI CTPOEHUS KPOBEHOCHOH CHCTEMBbI IO3BOHOYHBIX JXKUBOTHBIX. Pabora cepama u eé
peryasanus.

Boigenenue y oprannsmoB. Beienenue y pacrenuid. Boinenenue y uBoTHbIX. COKpaTUTEIbHBIE
Bakyonu. Opranbsl BblaeneHus. OuibTpaiusi, cekpeuus U oOpaTHOE BCAChIBAHHE KAaK MEXaHU3MBI
paboThl opraHoB BblieneHUs. CBs3b MOJOCTU TelNa C KPOBEHOCHOM U BBIACITUTENIBHOM CHCTEMaMHU.
Boienenne y 1mO3BOHOUYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHue M (GyHKIHOHHPOBAHHE
He(pona. OOpa3oBaHKHE MOYH Y YETOBEKA.

3ammrTa y OpraHu3MoB. 3alliTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHOpbl OaKTepHil M IMCTHI
MpocTelmmx. 3anmra y MHOIOKJIETOYHBIX pacTeHuid. Kyrukyna. CpencrBa macCUBHOW M XUMUYECKOU
3auThl. OUTOHIUABI.

3almuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIE. 3allUTa OpraHu3Ma OT
OonesHeil. IMmmyHHas cuctema uenoBeka. KieTouHblll U TyMOpanbHbIH UMMYHUTET. BpoXXaEHHBIN 1
npuoOpeTéHHbIi crenuduuecknii nMmyHuTer. Teopust KIOHaIBHO-celeKTUBHOro mmmyHnurera (I1.
Opmux, ®. M. bepner, C. Tonerasa). BocanurensHble OTBETHI OpraHu3MOB. Poib BpOXIEHHOTO
MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI.

PaznpaxuMocTs U peryisuus y opraHu3mMoB. PazipaXuMocTh y OJHOKJIETOYHBIX OPIaHU3MOB.
Takcucel. PaznpaxxumocTs U peryisuus y pacTeHuil. POcToBbIe BelecTBa U X 3HaYCHUE.



HepBHas cuctema u peduieKTopHasi peryisiuus y >KMBOTHBIX. HepBHas cuctema u €€ OTAENbI.
OBOJIOIIMOHHOE YCJIO)KHEHUE CTPOECHUSI HEPBHOM CHCTEMBI Yy KUBOTHBIX. OTAENIBI TOJIOBHOTO MO3ra
MO3BOHOYHBIX )KUBOTHBIX. Pepriexc u pednexropuas nyra. besycnoBHbie U ycioBHbIE peIeKChI.

I'ymopanbHast perysaius 1 SHIOKpUHHAs CUCTEMA )KMBOTHBIX U yesioBeKa. JKene3bl 3HJOKpUHHON
CUCTEMBl M HMX TOpMOHBI. [leficTBue TOPMOHOB. B3auMOCBSA3b HEpBHOM M HSHIOKPUHHOW CHCTEM.
l'unoranamo-runoguzapHas cucrema.

JdeMoHcTpannmn

[Toptper: U. I1. ITaBnoB.

Tabmuupel u  cxembl: «OJIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCIHY,
«baxrepun», «Ilpocreiimme», «OpraHbl LIBETKOBBIX pacTeHUi», «CHUCTEMBbl OPraHOB MO3BOHOYHBIX
JKUBOTHBIX», «BHYTpeHHee CTpOeHHE HaceKoMblX», «TkaHu pacrteHuil», «KoOpHEBbIE CHCTEMBI»,
«Ctpoenue crebms», «CTpoeHHE JTUCTOBOM IUIACTUHKHNY, «TKaHU XKHUBOTHBIX», «CKEJIET 4eoBeKay,
«[InmeBapurenpHas cucrema», «KpoBeHocHas cuctema», «llpixarenbHass cuctema», «HepBHas
cucreMay, «Koxay, «MpledHas cucreMa», «BbiaenurenbHas cucreMa», « OHJIOKPUHHAS CUCTEMAay,
«Ctpoenne wmbimb», «MMMmyHuter», «KumeuHnononoctHele», «CxeMa MHTaHUS PACTEHUN,
«KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHHUE IUIaHaApUun»,
«BHyTpeHHee cTpoeHHe M0XKIeBOro YepBsi», «HepBHas cucrtema prioy, «HepBHast cuctema JsTYIIKI,
«HepBHast cucrema mnpecMmbikatromuxcs», «HepBHas cucrema nruny, «HepBHas cuctema
MIIeKonuTaommx», «HepBHas cucrtema uenoBekay, «Peduekcy.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpOINpenaparbl OJHOKJIETOYHBIX OpraHU3MOB,
MUKpOIIpenapaTsl TKaHeH, PaKOBHHBI MOJUIIOCKOB, KOJUJIEKIWH HACEKOMBIX, HIJIOKOXKHX, >KHUBbBIE
9K3EMIUIAPHl KOMHATHBIX PAcTeHUM, repbapuu pacTeHWH pas3HBIX OTJIENOB, BIAKHBIC Iperaparhbl
’KUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOUYHBIX >XUBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyaoBaHuE Ui AEMOHCTPALMU TOYBEHHOIO M BO3YIIHOTO MUTAaHMUS PACTCHHUM, pacCIleIUICHUS
KpaxMaia M OelKoB Moja JedcTBUEM (EepMEHTOB, 00OpYIOBaHUE Ui JEMOHCTPAIMU OIBITOB I10
M3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKMX, MEXaHM3Ma JbIXaTEJIbHBIX JBUKEHHMN, MOJAEIU TOJIOBHOIO
MO3ra pa3IMYHbIX )KUBOTHBIX.

JlabopaTopnasi padora «/3yueHue TKaHel pacTeHUI.

JlabopaTopnasi padora «/3yueHne TKaHEN )KUBOTHBIX».

JladopaTopnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3mHoOKeHHe M Pa3BUTHE OPraHN3MOB

®dopMBl Pa3MHOKEHUSI OPraHU3MOB: Oecrmoyioe (BKJIIOYAash BEr€TaTUBHOE) M IOJIOBOE. Buabl
0ecrosoro pa3MHOKEHHS: TOYKOBAHKE, CIIOPYIISALUS, pparMeHTaLus1, KIIOHUPOBAHUE.

ITonoBoe pasmuoxkenue. [lonoBeie kiaeTku, win rametsl. Meito3. Cragun meito3a. [loBenenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuil cmpicia Meiio3a U MOJIOBOro npouecca. Meios u
€ro MeCTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoxpimeBoe pasputue. ['amerorenes y >KuBOTHBIX. [lomoBwie xene3sl. OOpazoBaHue U
pa3BUTHE NOJOBBIX KIeTOK. CriepMarorenes u ooreHes. CTpoeHue NoJIOBbIX KIETOK.

OmnogoTBopeHrne M 3MOpHUOHAJIBHOE pa3BUTHE KHUBOTHBIX. CHOCOOBI  OIIIOOTBOPEHUS:
HapyXHOe, BHyTpeHHee. [laprenorenes.

WuuBuayanibHOe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DOMOPHOJIOrUs — Hayka O Pa3BUTUHU
opranusMoB. Mopgozenez — oona u3 enasuvix npobdnem smopuonoeuu. Konyenyua mopghocenos u
mooenu mopgoeeneza. Cranuu SMOpUOTEHE3a )KUBOTHBIX (Ha mpuMepe Jsarymkn). poodmenue. Tums
npoOnenus. /Jemepmunuposannoe u nedepMuHuposanHoe opobuenue. bracmyna, muner onacmyin.
OcoGenHocTu ApoOIeHHS MISKOMUTAIOMIMX. 3apO/IbIIIEBbIe TUCTKH (racTpyisLus). 3akiajKa OpraHoB
U TKaHel W3 3apofblIIEBBIX JIUCTKOB. B3auMHOE BIMSHHME YacTel Pa3BUBAIOLIEIOCS 3apojibllla



(oMOpuoHaNIbHAs MHAYKIUS). 3aKiajka IUIaHa CTPOEHUS KMBOTHOI'O KaK pe3yJbTaT HepapXHUueCcKHX
B3aMMOJICHCTBHI TeHOB. BIusiHuEe Ha YMOPHUOHATILHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYKAIOIICH
Cpenpbl.

Poct u paszBurue xuBoTHBIX. [locTamOpronanbHelii nepuon. IIpsmoe M HempsiMOe pa3BUTHE.
Pa3Butne ¢ Mmetamopdo3om y 6€CrI03BOHOYHBIX U ITO3BOHOUHBIX KUBOTHBIX. bronornueckoe 3HaueHue
MPSIMOTO U HEMPSIMOTO Pa3BUTHUSA, UX PaCIpOCTpaHEHUE B Mpupoje. TUIbI pocTa KUBOTHBIX. DaKTOPHI
pEeryisluyd pocTa KUBOTHBIX W YenoBeka. CTaguu MOCTAIMOPHUOHATBLHOIO Pa3BUTHS Y KUBOTHBIX U
yenoBeka. [lepuonpl oHTOoreHe3a yenoeka. CTapeHue U CMEPTh KaK OMOJIOTHYECKHE MPOLIECCHI.

PasMHOoxeHue u pa3ButHe pacTeHMid. ['ametoduT U cnopodur. Meiio3 B KU3HEHHOM ILHKIIE
pactenuii. OOpa3zoBaHue crop B mpoliecce meio3a. ['amerorenes y pacreHuit. OIiofoTBOpPEHHE U
pa3BUTHE PACTUTENIbHBIX OpPraHU3MOB. JIBOilHOE OIUIOJAOTBOPEHUE Y IIBETKOBBIX PACTEHUM.
OO6pazoBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBI PETyISIIIUU OHTOI'€HE3a Y PACTEHUN U KUBOTHBIX.

JlemoHCTpan MU

[Hoptpersr: C. I'. HaBamun, X. [lInemasn.

Tabnaumbsl u cxembl: «BereraTuBHOEe pa3sMHOXKEHUE», «THUIBI OECHOIOro Pa3MHOKECHHS,
«Pa3MHOXKEHHE XJIaMUIOMOHAbI», «PasMHOXkeHue 3BrieHb», «PazmMHOkeHUE TUAPbD), «Meio3y,
«Xpomocombl», «I['amerorenesy», «CTpoeHue SAWLEKIETKH U cliepMaro3onaa», «OCHOBHBIE CTaJuU
oHTOreHesa», «lIpsmoe u Henpsimoe pa3BuThe», «Pa3BuTHe MalCKOro xXyka», «PazButue capaHum»,
«Pa3BuTHe IArymkn», «JlBoifHOE OIJIOJOTBOPEHHME Y ILIBETKOBBIX pacTeHUiD», «CTpoeHue ceMsH
OJIHOJIOJIbHBIX U ABYAOJBHBIX PaCTEHUI, «KU3HEHHBINA UK MOPCKOW KallyCThD», «KU3HEHHBIN UK
Mxay, «KU3HeHHBIA LUK ManoOPOTHUKAY, «KM3HEHHBINA UK COCHBDY.

OOopynoBaHHe: CBETOBOM MHKPOCKOII, MHUKPOIPEMapaThl SMUIEKICTOK M CIIEPMaTO30HUI0B,
Mozenb «LluKI pa3BUTHS JIATYILIKI.

JlaGoparopnas padora «3yueHne cTpoeHuUs MOTOBBIX KJIIETOK Ha TOTOBBIX MUKpPOIIpEnapaTax.

IIpakTuyeckass padora «BpisiBIeHHEe NPU3HAKOB CXOACTBA 3apOJbIIIEH IMO3BOHOYHBIX
JKUBOTHBIX».

JladopaTopnasi padora «CTpoeHre OpraHOB Pa3MHOXKECHHS BBICIIIUX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U M3MEHYMBOCTH OPraHN3MOB

HcTopus cTaHOBIIEHUS M pa3BUTUS T'€HETUKU Kak Hayku. Pabotel I'. Menpnens, . ne ®pusza, T.
Moprana. Ponb oreuecTBeHHBIX Y4€HBIX B pa3BuTuM reHetuku. Padorst H. K. Komsmosa, H. .
Bagsunosa, A. H. benoszepckoro, I'. JI. Kapnieuenko, 10. A. ®ununyenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE T€HETUYECKUE TOHATUS U CUMBOJIBL. [ OMOJIOrMYHbBIE XPOMOCOMBI, AJIJIEJIbHBIE T€HBI,
aIbTEPHATUBHBIE NPU3HAKW, JOMHUHAHTHBIM M PELECCHUBHBIA NPU3HAK, TOMO3UIOTa, IE€TEPO3UTOTa,
qucTas JIMHUS, THOpHIbI, TeHoTur, ¢eHoTun. OCHOBHBICE METOJbl TEHETUKU: THOPHIOIOTUYECKUH,
LHUATOJIOTHYECKUH, MOJIEKYJIIPHO-T€HETUYECKHIA.

JleMoHCcTpanuu

[Toptpets: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabauips! u cxeMbl: «MeTObl TEHETUKIY, «CXEMBbI CKPEIIBAHUS.

JladopaTopnasi padora «/[po3oduia kak 00bEKT FeHETUUECKUX UCCIICTOBAHMI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. [lepBoiii 3akoH MeHensi — 3aKOH equHOO00pa3us THOPUIOB
neporo nokoneHus. IlpaBuno nomuHupoBaHud. BTtopoil 3akoH Menaens — 3aKOH paclUeIUICHHS
npu3HakoB. L{uronornueckue oCHOBBI MOHOTMOPUAHOIO CKpeIIMBaHus. | MOTe3a YNCTOTHI raMeT.



AHanuzupyroiiee ckpemuBanue. [IpoMexxyTouHblii XapakTep HacienoBaHus. PaciierieHue
MPU3HAKOB MPU HETIOJTHOM JTOMUHUPOBAHUH.

Jurubpunnoe ckpemmBanue. Tpetuil 3akoH MeHens — 3aKOH HE3aBHCHUMOTO HacCJIeTOBaHM
npu3HakoB. L{uTonornyeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CuennenHoe HacnenoBanue rnpu3HakoB. Paborsl T. Moprana. CuersieHHOe Hacie10BaHUE TeHOB,
HapyILICHUE CUCIUICHUS MEX]ly TeHaMU. XPpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

'enernka mona. XpOMOCOMHBIM MEXaHHU3M OIPENENICHHUs Moja. AYTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIN U TeTepOoraMeTHbIN Moj. ['eHeTnueckass CTpyKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CLETUIEHHBIX C IIOJIOM.

I'enotun kak wenoctHas cucteMa. lIlneldoTponus — MHOXKECTBEHHOE JCHCTBHE TIEHA.
MHuoxecTBeHHbIN amienu3M. B3aumopeiicTBue HealsienbHbIX reHoB. KoMIieMeHTapHOCTh. DNUCTa3.
[Tonumepus.

['eneTnueckuii KOHTPOJIb Pa3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a TAKXKE (PU3UOTIOTMUECKUX
MPOLIECCOB, TOBEJIEHUS M KOTHUTUBHBIX (yHKUUN. ['eHeTHueckne MexaHU3Mbl CHMOHOTreHe3a,
MEXaHU3MBI B3aUMOJICHCTBUS «XO35IMH — IMAPa3uT» U «XO3SIMH — MUKPOOUOMY. [ eHeTHYEeCKIE acTIeKThI
KOHTPOJIS U U3MEHEHUS HacleZICTBEHHON NH(POPMAIIMU B TOKOJICHUSX KIETOK U OPraHU3MOB.

JleMoHCcTpanuu

IToptpersl: I'. Menaens, T. Mopras.

Tabmuubr u cxembl: «llepBbiii U BTOpoW 3akoHbl Mennens», «Tperuii 3akoH MeHaens,
«Ananuzupymomiee ckpemuBanuey, «HenomHoe npomuHupoBaHue», «CUENIEHHOE HacaedOBaHUE
MpU3HAKOB y Apo3oduibly, «['eHeTnka momna», «Kapuworum denmoBeka», «Kapuotum mpo3odriby,
«Kapuotun nruiisl», « MHOXXECTBEHHBIN ajienu3my», «B3aumoeicTBre reHoB.

OOopynoBaHue: MOJENb ISl JIEMOHCTPAIlMU 3aKOHOB €JIMHOO0Opa3usi THOPHAOB TEPBOTO
MOKOJICHUSI M PAacIlICIUICHUsT MPU3HAKOB, MOJENb s JACMOHCTpPAllMd 3aKOHA HE3aBUCHUMOIO
HAaCJEIOBAaHMUS IPU3HAKOB, MOJEIb JUISl JEMOHCTPALMM CUEIJIEHHOTO HACJIEeIOBaHUsS IPHU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIrpenapat: «Jpo3zodunay.

IIpakTuyeckass padora «/3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO CKpEIIUBaHUA Yy
TPO30QITBI.

IIpakTuyeckas padora «/3yuenue pe3ynbTaToB AUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(DUITBIY.

Tema 13. 3akoHOMEePHOCTH U3MEHYUBOCTH

B3aumoneiictBue renorumna u cpeasl npu popmupoBanuu penorumna. M3MeHYnBOCTh TPU3HAKOB.
KauecTBeHHBIE W KOJMYECTBEHHbIC IPU3HAKU. BHIbl W3MEHUMBOCTU: HEHACIEIACTBEHHAs U
HACJICICTBCHHAs.

MomudukanronHass Hu3MeHUYUBOCTb. Ponb cpeasl B dopMupoBaHun MoaUbUKALKOHHON
u3MeHunBoctu. Hopma peakuum mnpusHaka. BapuanuoHHbIM psa u BapuanuoHHas kpubas (B.
Noranncen). CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUHNBOCTH.

l'enorunuueckass u3MeHYMBOCTh. CBONCTBA TEHOTUIIMYECKOW  HM3MEHUYMBOCTH.  Bumsl
TeHOTUITUYECKONH U3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAsI.

KomOunaTtuBHass W3MEHYMBOCTh. Mei03 M TIOJNOBOM TpollecC — OCHOBa KOMOWHATHBHOM
U3MEHYMBOCTU. Ponb KOMOMHATHBHOM WM3MEHUYMBOCTH B CO3JaHHHM T'€HETUYECKOro pa3sHooOpasus B
npeaenax OJHOro BUIA.

MyTaimonHast U3MEHYUBOCTb. BUbl MyTalnii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CITOHTaHHBIE
Y WHIYLIMPOBAaHHbIE MyTaluu. flnepHble U HUTOIUIa3MaTHYecKue MyTauui. CoMaTH4eCKUe U MOJIOBbIE
myranuu. [IpyuvHBl BO3HMKHOBEHUS MyTanuid. MyTareHbl W WX BJIUSHHE Ha OpPraHU3MBIL.
3aKOHOMEPHOCTH MYTAlMOHHOIO IIpoliecca. 3aKOH T'OMOJIOTMYECKUX PSJ0B B HACJIEICTBEHHOU
n3meHunBoctu (H.W. BaBunos). BHesiepHas n3MEHYMBOCTh M HACJIEICTBEHHOCTb.
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Onueenemuxa U SNULEHOMUKA, pPOJb ONUSEHEMUYECKUX (QAaKmopos 6 HAaAcie008aHuu U
UBMEHYUBOCMU (PEHOMUNUYECKUX NPUSHAKOS8 ) OP2AHUSMOB.

JemMoHCTpauMu

IToptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmumslt u  cxembl: «Buasl  u3MeHunBocTHY, «MoaudukanvoHHas HU3MEHUHUBOCTDHY,
«KoMOuHaTHUBHAST W3MEHYMBOCTH», «Meito3y, «OmionorBopeHue», «l eHeTmueckue 3a00NeBaHUS
4yesoBeKay, «Buabl MyTanuiny.

OO6opynoBaHue: >KHBbIE U TepOapHbIE SK3EMIUIIPHl KOMHATHBIX PpACTCHUH, pPUCYHKH
(ororpadun) >KMBOTHBIX C pa3IMYHBIMU BHIAMH U3MEHYUBOCTH.

JladopaTopnas padora «VccienoBanue 3akoHOMEpHOCTEH MOAUGPUKAITMOHHON U3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOIO Psia U BAPUALIMOHHON KPUBON».

IIpakTuyeckas padora «Myrtanuu y Apo30duiibl (Ha TOTOBBIX MHUKPOIpEIapaTax ).

Tema 14. I'eneTnKa Ye10BeKa

Kapuorun uvenoBeka. MexayHapo/iHasi mporpaMMa MCCIIEIOBAHUSI T€HOMa 4YesioBeKka. MeTobl
U3Y4CHHS TEHETUKH YeJIOBEeKa: TeHeaOTHYeCKUN, OMM3HEIOBbIH, IMTOT€HETUYECKUH, TTOMYIISAIMOHHO-
CTaTUCTUYECKUH, MOJIEKYJIIPHO-T€HETHUECKH. CoBpemMeHHOE OIpe/eIeHIE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAaHHE, T€HOTUIIMPOBAHME, B TOM uHciae ¢ nomoulpro III[P-ananu3a.
Hacnencreennsie 3a0oneBaHus 4enoBeKa. | eHHbIE U XpOMOCOMHBIE 0ONe3HM YenoBeka. bomesHu c
HACJIEJICTBEHHON IMPepacloNoKEeHHOCThI0. 3HAYCHUE MEIUIIMHCKON TeHETUKU B NMPEAOTBPALLIEHUN U
JeYCHUM TeHEeTHYeCKUX 3a00leBaHUM uenoBeKa. MeIMKO-TeHEeTHUECKOe KOHCYJIbTUPOBAHHUE.
CtBonoBble ki1eTK. [ToHATHE «TeHEeTHYeCKOro rpy3a». DTHUECKHEe acleKThl UCCIIEJOBaHUM B 00JIacTH
pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eHeTrnyeckre (akTOpbl TOBBIIIEHHON UYYBCTBUTEIBHOCTH YEIOBeKa K (HU3UUECKOMY U
XUMHUYECKOMY 3arpsiI3HEHUIO OKpY’Karollel cpelpl. 'eHeTndeckas npeapacioloKeHHOCTh YEI0BeKa K
MaTOJIOTUSIM.

JleMoHCTpanuu

Tabaumsl u cxembl: «Kapuotum uenoBekay, «MeToabl H3Y4eHUsS TEHETUKHU YEJIOBEKa»,
«["enernueckue 3a00€BaHNS YEITOBEKAY.

IIpakTHyeckas padora «CocraBieHue 1 aHaIu3 POAOCIOBHOMN.

Tema 15. Cenexuusi opranusMoB

JloMecTukanus 1 cenekuus. 3apoxkAeHUE CeIeKIUU U foMectukauuy. Yuenue H. 1. BaBunosa o
LleHTpax NpoUCXOXKACHUS U MHOT000pa3us KyJbTypHBIX pacTeHH. Ponb cenexuuu B co3qaHuu COPTOB
pacTeHMi u 1opoJ KMBOTHBIX. CopT, MNoOpoAa, WTaMM. 3aKOH TOMOJIOTMUECKUX psIOB B
HacsenacTBeHHoM n3meHunBocTH H. V. BaBuinoBa, ero 3naueHue /it CEIEKIIMOHHON pabOTHI.

MerTozbl cenekmoHHoi padboThl. VIckyccTBeHHBIN 0TOOP: MACCOBBIM M MHAWBUIYAIbHBINA. DTaIbl
KOMOMHALIMOHHOW ceneKuuu. VcnpiTanue mpou3BojuTenedl mo moroMctBy. OTOOp MO TE€HOTUNY C
MOMOIIIbIO OLIEHKU (DEHOTHIIA TOTOMCTBA M OTOOP 0 T€HOTHUITY ¢ Tomolibio aHanuza JJHK.

HckyccTBEeHHBIN MyTareHes3 Kak METO]| CeJIEKIIMOHHON pa0boThl. PamualimoHHbIi 1 XUMHYECKUN
MyTareHe3 Kak MCTOYHMK MYTalUW Yy KyJbTYpHbIX (opM opraHu3moB. lcronb3oBaHne F€eHOMHOTO
penakTupoBaHus U MeToqoB pekoMOMHaHTHbIX JIHK mis momydyeHuss mcxomHoro marepuana amis
CEJIEKIUU.

[Tonmyuyenue nonumnon08. BHyTpuBuaoBas rubpuanszanus. ban3kopoICTBEHHOE CKpelluBaHue,
win uHOpuauHr. HeponcTBeHHOe CKpellMBaHue, WM ayTOPHAMHT. ['eTepo3uc M ero MNpuyYrHbL
Hcnonb3oBanue rereposuca B cenekuuu. OtnanéHHas rubpunusanus. [Ipeomonenue Oecrmomus
MEXBHUI0BBIX THOPHUIOB. JJoCTHKEHUS CeNeKIIMU PACTEHUI U KUBOTHBIX. «3€1EHAsA peBooyusLy.
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CoxpaHeHHE U U3YYEHHE F€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U MX AUKUX POJUYEH
JUISL CO3JJaHUS HOBBIX COPTOB U TMOPU/IOB CEIbCKOXO3IHCTBEHHBIX KYIbTYp. M3yueHue, coxpanenue u
VnpasieHue 2eHemuyecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIIOBbIX HCUBOMHBIX 6 Yelix
VAYUUEHUS. CYWeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCie ¢ NPUMeHeHUuem
COBPEMEHHBIX MEeMOO08 HAYYHBLX UCCIEe008AHUL, NePedosblX Udell U NePCReKMUBHBIX MEXHOLO2UIL.

JleMoHCTpanuu

[Toptpersi: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykbsnenko, b. JI.
Actaypos, H. boproyr, JI. K. benses.

Tabauis! u cxeMbl: «L{eHTpBI MPOUCXOXKIEHUSI U MHOT000pa3ust KyJIbTYPHBIX pacTeHUI», «3aKOH
TOMOJIOTUYECKUX PSJIOB B HACIEACTBEHHOM H3MEHUYUBOCTWY», «MeTonpl cenekuuny», «OtnanéHHas
rubpuan3amnusy, «MyrtareHes.

JlaGopatopuasi padora «/3yueHue cOpPTOB KyJIbTYPHBIX PACTEHUH W MOPOJ JOMAIIHUX
JKUBOTHBIX.

JlaGoparopHas padora «3ydeHne METOIOB CENEKIINU PACTEHUI.

IIpakTHyeckas padora «lIpuBuBKa pacTeHUI.

Ikekypeusi «OCHOBHBIE METOJbI U JOCTHKCHHSI CEJICKIMU PACTEHUH M JKUBOTHBIX (HA
CENIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBI Yy4YacTOK, B TEIUTUHYHOE
XO03SICTBO, B JTa0OPATOPHIO arpOYHUBEPCUTETA UIIM HAYUYHOT O IICHTPA)».

Tema 16. BUOTeXHOJIOTHA ¥ CHHTeTHYeCKAsI OMOJIOTUS

OOBbeKThl, HCMONb3yeMble B OWOTEXHONOTMM, — KJIETOUYHbIE M TKAaHEBBIE KYIbTYpHI,
MUKPOOPTaHU3MBbI, UX XapaKTepUCTHUKA. TpaJulMoHHAss OMOTEXHOJOIHs: XJieOomneyeHne, noaydyeHue
KHCJIOMOJIOYHBIX MPOYKTOB, BUHOJIEIIHE. MuxkpoOuonoruueckuit CUHTE3. OOBeKTHI
MUKpOOHOIOorndeckux Texuonoruil. [IpousBoacTso Oenka, aMUHOKUCIOT M BUTAMHHOB.

Coznianue TEeXHOJIOTMUA U MHCTPYMEHTOB IEJICHANPABICHHOI0 U3MEHEHHUSI U KOHCTPYUPOBaHUS
T€HOMOB C II€JIbI0 MOJYYEHHsS] OPraHU3MOB M MX KOMIIOHEHTOB, COJEpPKAIUX HE BCTpEYAIOLIUECcs B
npupoae OMOCHHTETHYECKHUE MYTH.

Kierounas wuHxkeHepus. Meroabl KyJbTypbl KJIETOK M TKAaHEW pPACTEHHH W JKUBOTHBIX.
Kpunobanku. Comarnueckas ruOpuan3anus 1 comatnyeckuii aMmOpuorenes. Mcnonp3oBanue rarionioB
B CEJEKUUU pacTeHui. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonb3oeanue MOHOKIOHANbHBIX U
NOMUKTIOHANbHBLIX — aHmumen 6 MmeouyuHe. VICKYCCTBEHHOE OIUIOAOTBOpeHHE. PexkoHCTpykius
AUIEKIETOK W KJIOHMPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIAHTAIlUU SIAep KIETOK. 1exHonocuu
0300p06IeHUSA, KVIbMUBUPOBAHUS U MUKPOKIOHANbHO20 DASMHONCEHUS. CelbCKOXO3AUCTEEHHBLX
KYIbmyp.

XpoMOCOMHAasi M Te€HHas WHXeHepusd. VICKYCCTBEHHBIM CHHTE3 T€Ha U KOHCTPYUPOBAHHE
pekomOuHanTHbix JHK. Coszdanue mpanceennvix opeanuszmos. JlOCTUKEHUS UM TEPCHEKTUBBI
XPOMOCOMHOM U T€HHOM MH)KEHEPUU. DKOJOTHYECKHEe U ATHYECKHUE TPOOJIeMbl FTEeHHOW HHKEHEPUU.

Menununckue OuotexHonoruu. Iloctrenomuass uudpoas wmemuruua. [I[P-auarnoctuka.
MetabonoMHBIN aHAIN3, TEHOLEHTPUYECKUI aHalIu3 MPOTEOMa YeNIOBEKa /ISl OLIEHKH COCTOSHUS €0
310poBbs. Vcnonb3oBaHue CTBOJOBBIX KieTOK. TapreTHas tepanus paka. 3D-OumounH>xeHepus Uist
pa3paboTku (PyHIaMEHTATBLHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3JaHMs KOMILJIEKCHBIX TKaHEH
COYETaHMEM TEXHOJOTUi TpEXMEPHOro OWONPUHTHHra W ckapQoiauHra [Uisi pelieHus 3anad
MEePCOHATU3UPOBAHHON MEIUIMHBI.

Co3nanne BEKTOPHBIX BaKIMH C LEIbI0 oOOecreueHuss KOMOMHUPOBAHHOW 3allUTBl OT
Bo3Oynuteneit OPBU, ycraHoBieHHE MOJEKYISIPHBIX MexaHU3MoOB (yHkiuonupoBanus PHK-
COJIEp>KaliX BUPYCOB, BHI3BIBAIOIIUX 0CO00 OMacHbIe 3a001eBaHMsl YEIOBEKa U AKUBOTHBIX.

JleMoHCTpanuu

12



Tabmuuel n cxemsl: «/cronb3oBaHUE MUKPOOPIaHU3MOB B IPOMBIIUIEHHOM I[POU3BOACTBEN,
«Kiterounas nHXeHepUs», «I eHHas UHKEHEPUSD.

JladopaTopnasi padora «3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llonyyeHne MOITOYHOKHUCIIBIX TPOAYKTOBY.

Jkckypeusi «buoTexHoNOrus — BakHEHIIas NPOU3BOAMUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KIIACC
YpoBeHb: yriry0/a1eHHBIH

Tema 1. 3apo:xneHue u pa3BUTHE BOJIOLMOHHBIX NPeICTABJICHUN B OM0J10T I

OpomononHas teopus Y. JlapBuna. [Ipennocbuiku BO3HMKHOBEHHUs JapBUHU3Ma. JKWU3HB U
HaydHas JearenbHocTh Y. JlapBuHa.

JBrxymue cuibl 3Bomounu BuaoB mo Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTb Pa3MHOMKEHUS
OpPTraHU3MOB, HACJIEJCTBCHHAss HW3MEHYMBOCTh, OOpp0a 3a CyIIECTBOBAaHUE, €CTECTBCHHBIH W
UCKYCCTBEHHBII 0TOOp).

Odopmrnenne cuntetnueckoil teopuu sBomouuu (CTDI). HeliTpanpHas Teopus 3BONIOLUU.
CoBpeMeHHass SBOJIIOLMOHHAS OHONOTHA. 3HAYEHHE SBOJIOLMOHHOW TEOpHH B (HOPMUPOBAHHH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JleMoHCcTpanuu

[Toptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Krosbe, Y. JlapBuH,
C. C. YerBepukos, 1. U. llImansraysen, Jxx. Xonneiin, 1. K. benses.

Tabmuubl u cxembl: «Cucrema xuBoit mpupossl (o K. JInauaew)», «JIecTHHIa KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3m QOpPMHUPOBAHUS MPHUCIIOCOOJICHUA Yy PpACTCHUH H >KUBOTHBIX (110
Jlamapky)», «Kapta-cxema mapuipyrta myrtemectusa Y. Jlapsuna», «Haxoaku Y. lapBunay, «DopMel
00prOBI 3a cymecTBoBaHueY, «llopoasl romybeit», «MHOrooOpasue KylbTypHBIX (OPM KamyCThI»,
«[Toponpl mOMalIHUX >KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BUAOB (1o Y. JlapBuny)», «Cxema
COOTHOUICHMS] JBMXKYIIMX CHUJ 3BOMIOIUNY», «OCHOBHBIE TIOJNIOKEHHUSI CHUHTETHMYECKOW Teopuu
IBOJIIOLIUM.

Tema 2. Mukpo3Boonus U eé pe3yabTaTbl

[Homymsiumst kak dSjaeMeHTapHas eAuHMLA HBoMolMH. COBpPEMEHHBIE METONBI  OLEHKU
TEHETUYECKOr0 pa3Hoo0pa3usi W CTPYKTYpbl Homyssiuil. V3MeHeHue reHodoHAa MOMYNSALUU KAk
3JIEMEHTApHOE 3BOJIIOIIMOHHOE SIBJIEHHE. 3aKOH TreHeTnyeckoro pasHosecus Jlx. Xapau, B. BaitnOepra.

OnemeHTapHble  (GakTOpbl  (IBMKYIIME CHJBI)  3BOJIONUU. MyTallMOHHBIA  Tpoliecc.
KomOunatuBHass m3MeHUUBOCTh. Jlpeild) TeHOB — cirydaiiHble HEHANpaBJICHHBIE M3MEHEHHUS 4acTOT
ajieneil B momyiasauusax. OQdekT ocHoBarens. Ipgexm Oymwvinounoco zopaviwka. Cuudicenue
2EHeMU4ecKo20 pasHoobpasus: npudunsl u creocmeus. Illpossnenue sgpgexma Opetigpa 2enos 6
oonvwux u  manvlx  nonyaayusax.  Murpauud.  M3omauus  momynsAuui:  reorpaduueckas
(mpocTpaHcTBeHHAs ), OMonornyeckas (penpoyKTHBHAS).

EcrectBennblii 0T100p — Hampasisitomuid (aktop 3Bomonnu. @opMbl €CTECTBEHHOrO 0TOOpA:
JBIDKYIIAM, CTAOMITH3UPYIOIIH, pa3pbIBatomuii (qu3pynTuBHbIN). [ToigoBoii ot6op. Bo3HukHOBEHHE 1
ABOJIIOLINS COLIMATIBHOTO MTOBECHUSI JKUBOTHBIX.

[TpucrnocoONeHHOCTh  OpraHU3MOB  Kak  pe3yinbTaT MHUKPOIBONIONHMH. BO3HUKHOBEHHE
npucnocoOieHuii y opranu3smoB. Apomopdo3sl U uanoamantanuu. [IpuMepsl mpucrnocobneHuii y
OpPTaHU3MOB: Mop¢onoruyeckue, ¢busnonorunyeckue, OMOXMMHYECKUE, MOBE/ICHYECKUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kputepuu u ctpykrypa. BugoobpazoBanue kak pe3ysibTaT MEKPOIBOIIONHH. M30msims
— KmoueBod ¢akTop BHI00OpazoBaHusA. Ilytm M cmocoObl BHIA00Opa3OBaHUS: ajIIONATPUYECKOE
(reorpaduueckoe), CUMIATPUYECKOE  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMIUIONAN3AIINS,
rubpuau3zanys). JauTeabHOCTh BOMIOIMOHHBIX POIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OHOJIOTHYECKOr0 Pa3HOOOpasHsl.

Pob 5BOMIONIMOHHOM OMOJIOrUH B pa3pabOTKe HAYYHBIX METOJIOB COXpaHEHHs OMOpa3HOOOpa3us.
MUKpO3BOMIONHS U KOABOIIOLUS MApa3UTOB U UX X031€B. MexaHU3Mbl (POPMHUPOBAHUS YCTONUUBOCTH
K aHTUOMOTHKAM H CIIOCOOBI OOPHOBI C HEM.

JleMoHCcTpanuu

Hoptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuuel u cxembl: «MyTalmoHHasT M3MEHYMBOCTHY, «llomymsuoHHas CTpyKTypa BHIA»,
«Cxema mposiBlieHUs 3akoHa Xapau—BainOepra», «JIBWKyIIyue CUIIBI dBOIIOIMUNY, «IKOIOTHUYECKas
U30JISIIMS TIOMYJIALUI ceBaHCKOW (openny, «['eorpaduueckas H30ALMS TUCTBEHHUIIBI CUOMPCKON U
JUCTBEHHUIIBI AaypcKoi», «llomynsinnoHHbIE BOJHBI YUCIEHHOCTH XMIIHUKOB U KepTBY», «Cxema
JIeWCTBUSL €CTECTBEHHOro otOopa», «®Dopmbl OoprObI 3a cymiecTBoBaHME», «HAyCTpHaIbHBIN
MEJIaHU3MY, «KuBble  HCKOIaeMbIey, «[TokpoBHUTETHCTBEHHAS OKpacka  HBOTHBIXY,
«[Ipenynpexnaromas okpacka *XUBOTHBIX», «Pu3znonoruueckue axantanun», «lIpucrnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTENbHOCTb», «Kputepuu Buna», «Bumsl-nBoitHukn», «CTpyKTypa BUIa B
npupoae», «CnocoObl BuaooOpazoBaHus», «l'eorpaduueckoe BumooOpazoBaHHe TPEX BUIOB
JaHAbIIIeH», «OKOJIOrMYeckoe BHUA000pa3oBaHME BHJIOB cuUHUIL, «llomumionasl pacreHui»,
«KanyctHo-peieuHbIi THOPHIY.

Ob6opynoBanue: repOapuu pacTeHUl, KOJUICKIIMM HACEKOMBIX, 4Yydeja MTHI[ U 3Beped ¢
pUMepaMH Pa3IMYHBIX MPUCIIOCOOICHU, Yyyela MTHIl ¥ 3Bepell pa3HbIX BUIOB, TepOapuu pacTeHui
ONMU3KKX BHUJIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMH.

JladopaTopHasi padoTa «BbIssBIeHNE H3MEHUYNBOCTH Y 0OCOOEH OHOTO BUIAY.

JlaGopatopnas  padora  «lIpucnocoOneHuss OpraHM3MOB W WX  OTHOCHUTEIbHAs
1[EIECO00PA3HOCTHY.

JlaGopaTopHnasi padoTa «CpaBHEHHE BUIOB IO MOP(OIOTHICCKOMY KPUTEPHIO).

Tema 3. Makpo3Boonusi M €€ pe3yJbTaThl

Meroapl u3yueHuss MakposBoirouuu. [laneoHTonmormyeckue MeETOIbl M3Y4EHUs SBOJIOIHUH.
[lepexoanbie GopMbl U GUIOTEHETUUECKUE PSAIbI OPIAHU3MOB.

buoreorpaguueckre MeToas! uzydeHus spomonuu. CpaBHenue (Guopsl U (hayHbl MAaTEPUKOB U
ocTpoBoB. bruoreorpaduueckue obmacti 3eminn. BUIbI-OHIEMUKN U PETHKTHL.

OMOpHUONIOrHYeCKUe U CPaBHUTEIbHO-MOP(OIOrM4ecKUue METOAbl U3Y4YEHHs] SBOJIIOIUU.
'enernueckne MexaHU3Mbl SBOJIIOLMM OHTOI€HE3a U IIOSIBJIEHHS HBOJIOLMOHHBIX HOBILIECTB.
['omonoruyHble W aHaJOTMYHBIE OpraHbl. PynauMeHTapHble OpraHbl M aTaBU3MbL. MOJEKYJISPHO-
TeHETUYECKHe, OMOXMMHUYECKAE W MAaTEMaTHYeCKHE METOIbl M3YYEHHUs SBONMOUWHU. [ omMonormyHble
reHbl. COBpeMeHHbIE METO/IbI TOCTPOSHUS (PHIIOT€HETUYECKIX JePEBbEB.

XPpOMOCOMHBIE MyTaI[M{ ¥ 3BOJIIOIUS T€HOMOB.

OO0ue 3aKOHOMEpHOCTH (IpaBuiIa) 3BoMOUUU. [lpunyun cmenvl ¢ynxkyuti. HeoOpaTUMOCTb
ABOJIIOLIMU. AlaniTUBHAA paauanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIOIUH.

JleMoHCcTpanun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromiep, 3. ['ekkenb.

Tabmumpel ¥ cxembl: «DUIOTCHETUYECKUN psAl JOMAAn», «ApPXEONTEPHKC», «3BEepo3yObie
amepb», «Crerouedansl», «Punnogursy, «CeMeHHbIe ManoOpOTHUKNWY, «buoreorpaduueckue 30HbI
3emim», «/lpeiidp koHTHHEHTOB», «PenmukTh», «HauanbHble cTaguu 3MOPUOHATIBHOTO Pa3BUTHS
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IIO3BOHOYHBIX KMBOTHBIX», «]'OMOJIOrMYHBIE U aHAJOIMYHBIE OpraHbl», «PyIuMeHTs», «ATaBU3MBDY,
«XpOMOCOMHBIE HAOOpHI YeloBeKa W IIMMIaH3e», «[JaBHbIE HampaBiIeHUs HBOIIONUN», «OOmme
3aKOHOMEPHOCTH HBOJIIOLIN.

Ob6opynoBaHue: KOJIEKIUH, TepOapuu, MyJSDKA MCKOMAeMbIX OCTaTKOB OPTaHU3MOB, MYJISDKU
TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoskieHue u pa3BUTHE )KU3HU HA 3emJie

HayuHble runore3bl IpOMCXOXKAECHUS KU3HU Ha 3emiie. AOuoreHes u naHcnepmus. JloHayuHble
NPEJCTABICHNUS O 3apOXKACHUM KU3HU (KpealuoHu3M). ['mmore3a MOCTOSHHOTO CaMO3apOXKJICHUs
KU3HU U €€ onposeprkenue onbitamu @. Penu, JI. Cniasutannanmy, JI. [actepa. [Iponcxoxaenue xu3Hu
U aCTpOOHOJIOTHS.

OcHoBHbBIE 3Tanbl HEOpPraHM4eckol HsBomouuu. l[lmanerapHas (reojoruyeckas) 3BOJIOLUS.
Xumudeckasi 3BOMONHUS. AOMOTCHHBIM CHHTE3 OPTaHMYECKUX BEIIECTB M3 Heopranudeckux. OmbiT C.
Munnepa u I'. FOpu. O6pazoBanue nonumepos u3 MoHomepoB. KoarepBatnas runoresa A. M. OnapuHa,
rumnorte3a nepBuyHoro OyiapoHa JIkx. XomnzaeiHa, renernueckas rumnore3a I'. Mémrepa. Pu6ozumsr (T.
Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanue MeMOpaH 1 BOSHUKHOBEHUE IPOTOKIETKH.

HcTopus 3emin u MeToibl €€ n3ydenus. Mickonaemsle opranndeckue octarku. I'eoxpoHonorus u
e€ metoabl. OTHOCUTENBHAS U a0CONIOTHASI TEOXPOHOIOTHL. ['€0XpOoHOMOrnyecKkas mKaia: 30Hbl, 3pbl,
IIEPUO/IBI, SITOXU.

HavanbHple sTanbel opraHudeckod sBomtouuu. [losBieHHe W 3BOIIONUS MEPBBIX KIIETOK.
Opomonus MeradbonuzMa. BosHHKHOBeHHE TepBBIX 3kocucTeM. COBpeMeHHbIE MUKPOOHBIE OUOTUIEHKH
KaK aHaJIor MepBbIX Ha 3emyie coolmiecTB. CTpomMaTonuThl. [IpokapruoTsl 1 3yKapHOTHI.

[Ipoucxoxkaenne H>ykapuoT (CUMOMOreHe3). OBOJIOIMOHHOE MPOUCXOXKIECHUE BHPYCOB.
[Tponcxox1eHre MHOTOKIIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX IPYIIT MHOTOKJIETOYHBIX
OpPTraHHU3MOB.

OCHOBHBIE ATanbl DBOJIOIMHU BBICIIUX pacTeHuid. OCHOBHBIE apomMopdo3bl pacTeHui. Buixon
pactenuii Ha cymy. [losiBieHre clOpoBBIX pacTEHU U 3aBOeBaHUE UMM cyllid. CeMeHHbIE pacTeHUS.
[TpoucxoxneHne NBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIOLMY KUBOTHOr0 Mupa. OcHOBHBIE apoMOp(03bl KUBOTHBIX. Benackas
¢dayna. KemOpuiickuii B3pbIB — NOSBIEHHE COBPEMEHHBIX TUMOB. I1epBbie XOp10BbIe )KUBOTHBIE. JKHU3Hb
B BoOJE. OBONIONUS M03BOHOYHBIX. [Ipoucxoxaenue ampuobuii u pentunuii. IIpoucxoxaenue
mwilekonuTarommx M ntul. IlpuHiun ximouyeBoro apomopdosza. OcBoeHHe OECO3BOHOYHBIMU U
IIO3BOHOYHBIMH JKHBOTHBIMH CYIIIH.

Pa3BuTne xu3HuM Ha 3emile MO 3paM U MEpUOJAM: apXeW, NMPOTEpPO30M, Majaeo30i, ME3030i,
KaifHO30M. OOmmas XapakTepUCTHKa KIMMaTa W TEOJOTrHYecKuX mporeccoB. [losBieHne u paciser
XapaKkTepHBIX OPraHU3MOB. YTJIe00pa3oBaHuE: €ro YCIOBHS U BIMSHIE Ha Ta30BBI COCTAB aTMOC(]EpHI.

MaccoBble BBIMUPAaHHUS — 9KOJIOTMYECKHE KPU3UCHI TPouuIoro. [Ipu4nHbI U CIeaCTBUS MaCCOBBIX
BbIMUpaHuil. COBpPEMEHHBIN SKOJIOTMYECKUM KpH3UC, €ro ocobeHHOocTH. lIpobimema coxpaHeHUs
O6uopazHoobpazus Ha 3emIe.

CoBpeMmeHHas cucTeMa opraHudeckoro mupa. llpuHnumnel knaccuduxanuu OpraHHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE IPYIIILI OPraHU3MOB.

JleMoOHCTpanuu

[Hoprpersr: ®@. Pequ, JI. Cnamnanuanu, JI. Ilactep, . M. MeunukoB, A. U. Onapun, JIx.
XonpeiH, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubl u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. Ilacrepa mo u3ydenuto
caMo3apoXKJieHus: Ku3HW», «Cxema onbita C. Mwuinepa, . FHOpu», «Otanbsl HeopraHuyeckoi
IBOJIIOLIUNY, «]'e0oXpoHONoruueckas mkainay, «HauaabHble 3Tanbl OpraHMuecKoi 3Bomonuny, «Cxema
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o0pa3oBaHMs dYKapHOT NMyTéM cuMOHoreHesay, «Cucrema >KMBOH HpuUpoasl», «CTpoeHHE BHUpYyCay,
«Apomopdo3sl pacteHmity, «PUHHOGUTBH), «OTHOKIETOUYHBIE BOIOPOCITNY», «MHOTOKIECTOYHBIC
BOZOpOCTNY, «Mxu», «[lanopoTHukn», «I onocemMeHHbIe pacTeHHs», «OpraHbl IBETKOBBIX PACTEHHIN,
«Cxema  pa3BUTHUS  JKMBOTHOTO  MHUPa», «Apomopdo3bl  KUBOTHBIX»,  «[Ipocreiimimey,
«Kumeuynomnonoctusie», «llnockue yepBu», «Unenucronorue», «PbvOb), «3eMHOBOIHBIEY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonurarommey, «Pa3BUTHE KU3HU B aAPXEHUCKOW 3pew,
«Pa3BUTHE )XN3HU B IPOTEPO30MCKOM 3pe», «Pa3BuTHE XKU3HU B NTAJIC030MCKOM 3pen, «Pa3Butue Ku3Hu
B M€30301CKOM 3pey, «PazBuTHE )KU3HU B KaltHO30MCKOI 3pe», «CoBpeMEeHHask CCTEMa OPraHUYeCKOro
MHUpPay.

OOopynoBanue: repOapuu pacTeHUN Pa3IUYHBIX OTICNIOB, KOJUICKIIMH HACEKOMBIX, BJIA’KHBIE
npenaparbl KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIMHM HIJIOKOXKHX, CKEJIEThl IO3BOHOUYHBIX
KUBOTHBIX, Yydesja NTHIl U 3BEpEH, KOJUIEKIUU OKaMEHEJIOCTEH, MOJE3HBIX MCKOIMAEMbIX, MYJISIKH
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanabHas 1aboparopHas padora «MogenupoBanue onbiToB Muuiepa—tOpu mo nzyuenuro
aOMOTEHHOT0 CHHTE3a OPraHUYeCKUX COCTUHEHUH B MEPBUYHON aTMochepey.

JlabopaTopHasi padora «/3yueHue u onucaHue UCKONAEMbIX OCTaTKOB JPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «/3ydeHne 0COOCHHOCTEH CTPOCHUS PACTCHUN Pa3HBIX OTACIOBY.

IIpakTHyeckas padora «/3yuenune ocobeHHOCTEN CTPOSHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4e10BeKa — aHTPONOreHe3

Pa3znens! u 3agaun anTpononoruv. MeToasl aHTPOIOJIOTUH.

CraHOBIIEHHE TIPEICTABJICHHN O TPOUCXOXKICHUM YeJIOBeKa. Pemuruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPUH.

CxoncTBO 4enoBeka ¢ KUBOTHBIMU. CHCTEMaTHYECKOE IMOJIOKEHHE YesioBeKa. CBUIIETENbCTBA
CXOACTBA UEJOBEKAa C IKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OIOTHYECKHE, IMOPHOIOTHYECKHE,
duznonoro-onoxuMuyeckue, nopeneHueckue. OTauYMs 4eaoBeKka OT KUBOTHBIX. [IpsMoxoxaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM CUCTEMBI.

JBuxymue cunbl ((hakTopbl) aHTpOHoOreHe3a: Ouonoruyeckue, coruanbHbie. COOTHOIIEHUE
OMOJIOTUYECKHUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaJAUM AHTPONOreHe3a. PaHHUE YemoBeKOOOpa3HbIE 00€3bsSHBI (MPOKOHCYNBI) U
paHHHE TTOHTUIBI — OOIITHE MPEIKU YeTTOBEKOOOPAa3HBIX 00E3bsH U JITOICH. ABCTPAIONUTEKH — IBYHOTHE
IIpEeAKY JIroAeH. YemoBek yMenblid, IepBble U3rOTOBJICHUS OPYIUN Tpyaa. YenoBeK NpsIMOXOIAIIUN U
MepBbI BBIXOA JIOACH 3a mpenensl Adpuku. YenoBek reiaenbOeprckuii — oOmmMil mpenok
HEaHJIEPTATBLCKOr0 YEIOBEKa W 4YeJOBeKa pa3yMHOro. YenoBeK HeaHIEPTAIbCKUU KakK BUJ JtOJeH
XOJIOHOrO0 KiauMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JIEHUCOBCKUI YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeenamu Adpuku. [laneoreneTnka u najieoreHOMUKa.

OBONIOIUS COBPEMEHHOro uenoBeka. EcTecTBeHHBbI 0TOOp B MOMYIALMAX YellOBEKa.
MyranuoHHbIi nporiecc W monuMopdusM. [lomynsannoHHbIe BOJHBI, Apeii( TeHOB, MHUTpanus |
«3(dexT ocHoBaTeNA» B MOMYISAIUIX COBPEMEHHOT'O YETIOBEKA.

Uenoseueckue packl. [lonstue o pace. bonbiiue pacel: eBporeonHas (€Bpa3uiickas), aBCTpayio-
HerpouHas (3KBaTopuaibHas), MOHTOJIOMIHAS (a3MaTCKO-aMepuKaHcKas). BpeMs u myTu pacceneHust
yelioBeKka Mo IUlaHeTre. EnuHCTBO dYenmoBedeckux pac. HayuHas HeCOCTOATENbHOCTh pacu3Ma.
[Ipucnoco0IeHHOCTh YelloBeKa K Pa3HbIM yCIOBHSIM OKpYXaroliel cpeasl. BiusHue reorpaduaeckoit
cpenbl u nperida reHoB Ha MOP(OTOTHIO ¥ PUZHOIOTHIO YETOBEKA.

MexIuCIUIITMHAPHBIE METO/IBI B PU3NYECKOM (OMOIOrMYECKOi ) aHTPOIIOIOTUH. DBOIOIIMOHHAS
AQHTPOIIOJIOTUsl M MaJICOAHTPOIOJIOTUSl YEJIOBEYECKUX MOMYJSIUN. bruocounanbHble HCCIIEI0BaHUA
npupoibl yenoBeka. McenenoBanye KOABOMOLNY OMOTOTMYECKOI0 U COLMAIBHOIO B YETIOBEKE.
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JeMmoHCTpauMu

IToprpersr: Y. lapsun, JI. JIuku, f. f. Porunckuii, M. M. I'epacumos.

Tabmuupr w  cxembl: «MeTombl  aHTpoOmoJIOTHW»,  «[ OJMOBHOW  MO3T  4YEIIOBEKay,
«YenoBekooOpasHbie 00€3bsIHBI», «CKeJeT YeloBeKa U CKeJIeT IUMITaH3e», «PyanMeHTsI 1 aTaBU3MBD»,
«/IBM>KyIIIME CUITBI aHTPOMOT€HE3 A, « IBOIIOIIMOHHOE JIPEBO YETIOBEKA», «ABCTPATIONUTEK», «HeroBek
YMEIBINY, «HenoBek  MPAMOXOMISIIUIN», «JlenucoBckuii  4enoBek»  «Heanaepranpuby,
«KpomanboHLbl», «I[Ipeakn yenoBekay, «Taribl 3BOJIIOLUU YEJIOBEKa», «Pachl yenoBekay.

OO6opynoBaHue: MyJSDKH OKAMEHEJIOCTEH, NPEIMETOB MAaTepHaJbHON KYIbTYphl IIPEIKOB
4yenoBeka, penpoaykuuu (dororpaduu) KapTUH ¢ MHQPOIOTHYECKUMU W OMONEHCKHMH CHOKETaMU
MPOUCXOKJIEHUS YesloBeKa, (hoTorpaduu HaxX0I0K MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIeT YeJIOBEKa,
MOJIENb Yepera YeIOBEeKa U Yeperna MKUMIIaH3€, MOJIEb KUCTH YEI0BEKAa U KUCTH LIMMIIaH3€, MOAEIH
TOpCa MPEIKOB YEIIOBEKA.

JlabopaTopnasi padora «lI3yueHue 0oCOOCHHOCTEH CTPOCHHUS CKElleTa YEeNIOBEKa, CBS3AHHBIX C
MPSIMOX 02K IEHHEM.

IIpakTHyeckas padora «/3yuyeHne 3K0J0rMYECKUX aAaNnTalui YeI0BEKa.

Tema 6. Jko0orusi — HayKa 0 B3aMMOOTHOIICHUSIX OPraHU3MOB W HAJOPraHM3MEHHBIX
CHCTEM C OKpPY Kawluei cpenoi

3apoxieHre U pa3BUTHE YKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynse, H. A. CeBepuoBa, O.
l'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun 3xonoru. CBsi3b SKOJOTUU € JPYTUMHU
HayKaMHU.

Metoasl skonoruu. IloneBble HaOMIOIEHUS. DKCIEPUMEHTHI B DKOJOTMH: IPUPOIHBIE HU
nabopatopHble. MojaeIMpOBaHHWE B SKOJIOTMA. MOHMTOPHHI OKpYXAlOIIeld Cpeabl: JIOKaJTbHBIH,
PETHOHATBHBIN U TTI00aTbHBIM.

3HaueHUE HKOJOTMYECKUX 3HAHUM Ul YEIOBEKA. DKOJIOTMYECKOE MUPOBO33PEHUE KAK OCHOBA
CBsi3e uenmoBeuecTBa ¢ Mpupogoil. dopMupoBaHHE SKOJOTMYECKOM KYJIbTYPhl U SKOJIOTHYECKOU
IPAaMOTHOCTH HACEJIEHUS.

JdeMoHcTpannmn

Hoprpetsr: A. 'ymGonpar, K. @. Pynbe, H. A. Cesepiios, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuuel u cxemsl: «Pa3zmensl skomorum», «Metonbl 3Kogorum», «CxeMa MOHMTOpPUHTA
OKpY>KaroIle CpeabD».

JlabopaTopnasi padora «/3ydeHne METO0B dKOJIOTUYECKUX UCCIIEOBAHUI.

Tema 7. Opranusmsl 4 cpeja 0OMTAHUA

Okonornyeckue (HakTopsl U 3aKOHOMEPHOCTH uX jeicTBus. Kiaccudukanus 3KOIOrHYecKUX
dakTopoB: abMOTHYECKHE, OMOTHYECKHe, aHTpororeHHeie. OOmMe 3aKOHOMEPHOCTH JIEHCTBHS
skonmorndeckux QakropoB. Ilpasmio muaumyma (K. Ilnpenrens, HO. JIuOux). TomepaHTHOCTB.
OBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue (akropel. CBET Kak 3KOJOTHUECKUU (akTop. JleHCTBHE pa3HBIX YYacCTKOB
COJIHEYHOT O CIIEKTPa Ha OPraHru3Mbl. JKOJOTMUYECKHUE IPYIIIbI PACTEHUN U )KMBOTHBIX 110 OTHOLLIEHUIO
K cBeTy. CurHanbHas pojib cBeTa. @OoTOnepruoan3m.

Temneparypa kak dkojoruueckuii Qakrop. JlelicTBue TemmepaTypbl Ha OpPraHU3MBI.
[TolikmioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OpraHU3MBI.

Brnaxxnocts Kak skonoruueckuit gpaxrop. [Iprcrnocobaenus pacteHuil K noaaepKaHuio BOJAHOTO
Oamanca. Kmaccudukamuss pacTeHHUH IO OTHOWICHHWIO K Boje. l[IpucmocoOiieHusi KMBOTHBIX K
M3MEHEHHUIO BOAHOIO PEXUMA.
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Cpenpl oOuTaHMs OPraHMW3MOB: BOJHAs, HA3€MHO-BO3JAYIIHASA, IIOYBEHHAs, TJIyOMHHAS
NOJMOYBEHHAs, BHYTpUOpraHU3MeHHas. @OU3HKO-XMMHUYECKHE OCOOCHHOCTH Ccpel  OOMTaHUs
opranu3moB. [IpucnocoOnenust OpraHu3MoB K )KM3HU B Pa3HBIX Cpe/iax.

buonornueckue putmbl. BHemHue um BHyTpeHHHE pUTMBL. CyTOUYHBIE M TOAWYHBIE PUTMBIL.
[Tprcnoco6eHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBHH JKU3HH.

XKuznennsie popmbl oprann3MoB. [ToHsTHE 0 KU3HEHHOH Popme. KuzHeHHBbIE (OPMBI PACTEHHIA:
JepeBbsl, KYCTApPHUKHU, KYCTAPHUYKH, MHOTOJICTHUE TPaBbl, OAHOJIETHHUE TpaBbl. JKHU3HEHHBIE (POPMBI
KUBOTHBIX : THIPOOMOHTHI, T€OOMOHTHI, a3p00HOHTHEI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnyeckue ¢akropel. Buasl 6MOTHUECKUX B3aMMOAECUCTBHUI: KOHKYPEHIUS, XUIIHUYECTBO,
cumbuo3 u ero ¢opmel. Ilapasutusm, koomepanusi, MyTyajau3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxJieOHnuecTBO). HeTpoduyeckue B3aumopeicTBusi (Tommueckue, (opuueckue, Qabpudeckue).
3HaueHne OMOTHUYECKMX B3aUMOJEHCTBUM Ul CYUIECTBOBAHHS OPraHM3MOB B Cpelie OOUTaHUS.
[IpyHIMI KOHKYPEHTHOI O UCKJIFOUEHUSI.

JlemoHCTpan MU

TaGnuie! U cxembl: «IKoorndeckue GaxTopb», «CBETOBON CIEKTP», « IKOIOTHIECKUE TPYIIIBI
JKUBOTHBIX 10 OTHOLIEHHUIO K CBETY», « TemIOKpOBHbBIE KUBOTHBIE», «XOJI0JHOKPOBHBIE KUBOTHBIEY,
«PuU3HONOrMYecKUe aJanTallu KUBOTHBIX», «Cpelapl OOMTaHMsSI OpraHu3MoB», «buomornyeckue
putMb), «KusHeHHsle (opmbl pacteHui», «KuzHeHHbIE (OPMBI KHBOTHBIX», «DKOCHCTEMA
HIMPOKOJIMCTBEHHOT'O Jiecay, «IJKocucTeMa XBOHHOro seca», «llemm nurtanHus», «XUIIHUYECTBOY,
«[Tapazutuzmy», «Konkypenuus», «Cumom1o3», «KoMmmeHcammzmy.

O6opynoBanue: repObapuy pacTeHU U KUBOTHBIX, MIPUCIIOCOOIIEHHBIX K BIMSHUIO Pa3iIMYHbIX
HKOJIOTHUECKUX (PaKTOPOB, repOapHH CBETONIOOMBBIX, TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHIA,
CBETOJIIOOMBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHMsI, TepOapuu U KOJUIEKIUH
TETUIONIOOUBBIX, 3UMOCTOMKHMX, MOpPO30YCTOWYMBBIX PACTECHHM, Wydeia NTHUI] U 3Bepei, repOapuu
pacTeHui, oTHocAUMXca K rurpodurtam, kcepoduram, me3odpuraM, KOMHATHBIE PACTEHMS JAHHBIX
TPYII, KOJJIEKIUN XUBOTHBIX, OOMTAIOUIMX B pa3HBIX Cpefax, repOoapuu M KOJJIEKIUH PACTCHHH U
JKUBOTHBIX, OOJIAJJalONINX YepTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUN >KU3HHU,
repOapuy U KOJUICKIIMH PACTCHUN U )KUBOTHBIX Pa3IUYHBIX )KU3HEHHBIX (DOPM, KOJUIEKIINH KUBOTHBIX,
Y4YaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOJIEHCTBUSIX.

JladopaTopHasi padoTa «BrisBieHre MpUCocOOIEHUM OPTaHU3MOB K BIUSIHUIO CBETA.

JlaGopaTopHas pa6oTa «BblsiBieHUE MPUCIIOCOOICHUN OPraHU3MOB K BIUSHHUIO TEMIIEPATYPBI».

JladopaTopHasi padoTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUMN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. JkoJ10rus BUAOB M NOMYJIALMI

DKOJOru4ecKue XapakTepucTuku nomynsuud. [lonynsmus kak Oumonmornyeckas cucrema. Ponb
HEOJTHOPOJIHOCTH CpeJibl, (hr3uuecKkux 0aphepoB M OCOOEHHOCTEH OMoiornu BUIIOB B (hOpMHpOBAHUU
IIPOCTPAHCTBEHHOM CTPYKTYpbl nonyjsauuii. OCHOBHbIE TIOKa3aTeaud NOMYJSLUHUU: YUCIEHHOCTD,
IUIOTHOCTh, BO3pAcTHasi U IOJOBasl CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMI pPOCTa, CMEPTHOCTH,
MUTpaLusl.

Okonorudeckas CTpyKTypa mnonyiasiuuu. OLeHKa YWCIeHHOCTH nomyisauuu. JuHamuka
NONYJALMA M €€ peryiasiuusa. buornueckuil moTeHuuasn MOMyJsiuuud. MozpenupoBaHuE JWHAMUKH
nonynauuu. Kpussle pocta ynciieHHocTy nonyiasiunu. Kpusble BbpKUBaHUS. Perynsiys 4ncieHHOCTH
HOMYJISLMIA: posib (PAaKTOPOB, 3aBUCSIINX U HE 3aBUCAIIMX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUn
BHuOB (I'- 1 K-cTparerun).

[MonsiTie 00 oSKomormyeckoi Huimie Buga. MecrooOutanue. MHoOromepHas MOJEIb
skonorndyeckod Humu Jx.M. XarunmHcona. Pasmepbl skosiormyeckoi Huiuu. IloTeHuunanbHas u
peain30BaHHas HUIIU.

18



Bung kak cucrema nomynanuid. Apeaibl BUIOB. Buasl M MX JKU3HEHHBIE CTPATETHU.
DKOJIOTMYeCKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHHUS M MHUIPAlUi KUBOTHBIX. BHOIIOrM4ecKkrue MHBA3UM 4YYKEPOAHBIX
BU/JIOB.

JlemoHCcTpanu

[Toprper: [Ix. . XaTunHCOH.

Tabnaumbsl M cxembl: «IKOJIOTMYECKUE XapaKTepUCTUKH momynsuumn», «lIpocTpancTBeHHas
CTpYKTypa momnyiasiuuny», «BospacTHble nupamMuabl nonyasuuny, «CKOpOCTh 3aCelIEHUs TOBEPXHOCTH
3emMild pa3IMyHbIMU Opranu3zMaMmny», «Mojenb sxonoruueckor Humu k. M. XatunHconay.

OOGopynoBanue: repdapun pacTeHUM, KOJUIEKIIUU KUBOTHBIX.

JlaGopaTopHas padora «lIpucnocoOnenust ceMsH pacTeHUI K pacceeHUION.

Tema 9. Dxoj10rust cOO0IIECTB. IKOJOTHYECKHE CHCTEMBI.

CooburectBa opranu3mMoB. brorienos u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMu B OHOLIeHO03e.

Dxocucrtema kak otkpbiTas cuctema (A. Jx. Terncnu). dyHKIMOHATBEHBIE OJIOKHM OPTaHU3MOB B
HKOCUCTEME: MPOAYLIEHThI, KOHCYMEHTHI, peayleHTsl. Tpopudeckue ypoBHu. Tpodudeckue memnu u
cetn. AGuotuueckue Ooku 3kocucteM. [1ouBbl U uibl B 3kocuctemMax. KpyroBopor BemecTB 1 MOTOK
HHEPTUU B IKOCUCTEME.

OCHOBHBIE [TOKA3aTeNN IKOCUCTEMBI. bruoMacca 1 poayKuust. DKOJIOrMueCKUe MUpamMuabl YUCed,
OroMacchl U SHEPIHH.

Hunamuka sxocucmem. Kamacmpoghuueckue nepecmpotiku. @aykmyayuu. HampaBieHHBbIS
3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKlLlecCHH. [lepBUUHbIE U BTOPUYHBIE CYKIECCUHU M UX MIPUYMHBI.
AHTpororeHHsle Bo3eiicTBus Ha cykieccuu. KimnmakcHoe coobuiectBo. buopasnooOpasue u monHora
KpPYyroBOpOTa BEIIECTB — OCHOBA YCTOMUYNUBOCTH COOOIIECTB.

[Ipuponnbie BSKOCUCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl MOpel U OKEeaHos.
DKrocucmemvl myHOp, 1€cos, cmeneu, NyCmulHb.

AHTpONIOTE€HHBIE ~ JKOCHUCTEMBI.  Arposkocucrema.  ArpoueHo3.  Pazmuuus — Mexay
AQHTPOIIOI€HHBIMU U IIPUPOTHBIMHU SKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucreM. ['opoxackas ¢umopa u dayHa.
CunaHTpomnu3aus ropoackoi gayHsl. bruonorndeckoe u X03sHCTBEHHOE 3HAYEHUE arpOIKOCHCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTU (POPMUPOBAHUS OCHOBHBIX B3aUMOICHCTBHI OPraHU3MOB B 3KOcUcTeMax. Poib
KACKaoOH020 3¢hpexma u 6u008-30ughpuxamopos (Knoueswvix 6udo8) 68 GYHKYUOHUPOBAHUU IKOCUCTIEM.
Ilepenoc sHEpruM M BEUIECTB MEXAY CMEXKHBIMUA 3KOCUCTEMAMH. Y CTOMYMBOCTH OpPraHU3MOB,
MOMYJISLNUNA U SKOCUCTEM B YCIIOBHSIX €CTECTBEHHBIX U aHTPOIOT€HHBIX BO3JACHCTBUI.

Mexanusmbl 8030eticmeuss 3a2pA3HeHUll PA3HbIX MUNOE HA CYOOP2AHUIMEHHOM, OP2AHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX, OCHOBbL IKOIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8030eticmaus. MeTo070rusi MOHUTOPUHTA €CTECTBEHHBIX M AaHTPOIIOTEHHBIX 3KOCHCTEM.

JdemMoHCcTpanuu

[Hoptper: A. JIx. Tencnu.

Tabmuuel u cxembl: «CTpykTypa OMOIIEHO3a», «IJKOCHCTEMa IIMPOKOIUCTBEHHOIO JIeCay,
«2QKocucTeMa XBOIHOro jeca», «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B IKOcHcTeMe», «Kpyrosopor
BelIecTB B dKocuctemey, «llemn mutanus (macTOWIIHAS, JETPUTHAs)», «IKOIOTHYEcKas MUpaMuIa
yucen», «JKoJoru4eckas mNUpaMuja Ouomaccel», «DKoJOoruyeckas MUpaMHIa HSHEPTUN,
«O6pazoBanue Oomota», «llepBuunas cykueccus», «BoccTaHoBieHHE Jeca TIOCIe IOXKapay,
«9KkocucreMa o3epa», «ArporneHo3», «KpyroBopoT BeleCTB M NOTOK 3HEPrUH B arpoleHO3e»,
«[Ipumeps! ypOosKocHCTEMY.
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OOGopynoBanue: repOapuu pacTeHUH, KOJUICKIIMA HACEKOMBIX, Yyuesa NTHUIl B 3BEpel, repoapun
KYJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJAETH Y9KOCUCTEMBI.

IIpakTuyeckas padora «/3ydeHnue u onucanue ypoOOIKOCUCTEMBI».

JlaGopaTopnasi pa6ora «M3yueHue pazHOOOpa3Wsi MENKHX ITOYBCHHBIX UJICHHCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

JDKCKypeusi «OKCKypcus B TUIUYHBIA OuoreoneHo3 (B OyOpaBy, Oepes3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIH JTyT, 03ep0, O0IO0TO)».

IKCKypeusi « IKCKYypCHsl B arpOdKOCUCTEMY (Ha TOJI€ WK B TEINTUYHOE XO35HCTBO)».

Tema 10. Buocdepa — rnodanbHas IKocucremMa

buocdepa — obmierianerapHas 00osouka 3eMiIH, T/I€ CYIIECTBYET WU CYIIECTBOBAIA KU3Hb.
PasBurtue npexacrasienuit o 6mocdepe B Tpyaax J. 3rocca. Yuenue B. . Bepnanckoro o 6uocdepe.
O6mnactu 6uocdeps! u eé cocras. JKuBoe BerecTBo Ouocheps! U ero PyHKITUN.

3aKOHOMEpPHOCTH cyIiecTBoBaHUsl Ouocdepbl. OcoOeHHOCTH Ouocdepbl Kak Tio0anbHOU
sKkocucTeMbl. [lnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U OMOreOXMMHUECKHE
IUKITBI (Yriiepoaa, a30ota). PUTMHYHOCTS siBIEHUH B OHocdepe.

3oHanbHOCTH Ouochepsnl. [lonstue o 6Guome. OCHOBHBIE OMOMBI CYIIH: TYHAPA, XBOIHBIE Jieca,
CMEIIIaHHBIC U MUPOKOIMCTBEHHBIC JIeCa, CTCITH, CAaBAHHBI, ITyCTBIHU, TPOITMYECKUE JIECA, BHICOKOTOPbSI.
Knumart, pactutenbHbIN U 5KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa ¥ (YHKIHS XKHBBIX CHCTEM, OIIEHKAa WX PECYpCHOrO MOTEHIMajga U OmochepHbIX
b yHKIHIA.

JleMOHCTpanun

[Hoptpetsr: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuubr m cxemsl: «l'eochepsr 3emmny», «KpyroBopor azora B mpupome», «Kpyrosopor
yraepona B mpupozae», «KpyroBopor kuciopoga B mpupozie», «KpyroBopoT BOIbI B TPUPOICH,
«OcHoBHBIE OMOMBI cymny, «KnumaTtudeckue mosica 3emumy, « Tyaapay, «Taiira», « CMemanHbIH J1ecy,
«IIupokonucTBeHHbI Jecy, «Crenby, «CaBanHay, «[lycTeiHay, « Tponnueckuit jgecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIUU KUBOTHBIX.

Tema 11. YesioBek U OKpy:KaoUias cpeaa

DKoJoru4eckne KpU3uChl M UX MpUUMHBL. Bo3zaelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3IyIIHOW cpeapl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOM cpeabl. OXxpaHa BOIHBIX PECYpPCOB.
Pazpymenue mouBsl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpOIIOreHHOE BO3/ICMCTBUE HA PACTUTEIbHBIA W KUBOTHBIM MHp. OXpaHa pacTUTEIBHOIO U
KUBOTHOTO Mupa. OCHOBHBIE MPHUHIMIBI OXpaHbl Nmpupoabl. KpacHeie kauru. Ocobo oxpaHseMble
npupoansie Tepputopuu (OOIIT). borannveckue caapl ¥ 300JI0TMIECKUE TTAPKH.

OCHOBHBIE TPUHIUIBI YCTOMYHMBOTO PAa3BUTHS YEIOBEUECTBA W TPUPOIBL. ParmoHanmbHOE
MPUPOJIONONB30BAHKE U COXPaHEHHE OMOJIOTHYECKOro pazHooOpaszus 3emiu. OOire 3aKOHOMEPHOCTH
IJI00QJIBHBIX JKOJIOTMYECKUX KpU3uCcOB. OCOOEHHOCTH COBPEMEHHOI'O KpU3UCA M €r0 BEPOSTHBIC
MOCTICACTBHUSI.

Pa3ButHe MeTONIOB MOHHTOpPHHTA Pa3BUTHSl OMACHBIX TEXHOTCHHBIX mporeccoB. Cucmemuvle
uccnedosanusi nepexooa K  pecypcocbepezaroujeti U KOHKYPEHMOCHOCOOHOU — dHepeemuxe.
buonocuueckoe pasznoobpasue u oOuopecypcvl. Hayuonanvuvie uHopmayuonuvie cucmemvl,
obecneuusaiowue 00Cmyn K uH@opmayuu no cOCMOSHUK 0MOelbHbIX 81008 U IKocucmem. OcHoBbl
9KOpeadbuIumayuu IKoOCUcmem u cnocobos 6opvowl ¢ buonospexcoenusmu. Pekoncmpyrkyus mopckux u
HA3EMHBIX I9KOCUCTEM.

JleMmoHCTpanMu
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Tabmuubl U cxembl: «3arps3HeHue aTMocdeps», «3arpsa3HeHue ruapocheps», «3arps3HeHHUe
nouBbly», «[lapHukoBeii 3hdekr», «Ocobo oxpaHseMmble TPUPOIHBIC TeppUTOpUN», «Moaenu
YIPABJISIEMOT O MUPAY.

Oo6opynoBanue: (ororpadguu oxpaHsSeMBbIX pacTeHUN M KUBOTHBIX KpacHoii kauru Poccuiickoit
®enepanuu, KpacHol KHUTH pervoHa.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaer TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYJarOUTUMUCS
IIpOrpaMM CpeaHero o0Iiero 00pa3oBaHus: JMYHOCTHBIE, METAPEIMETHBIC U IPEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX pE3yNbTaTOB OCBOEHHS MPOrPAMMBI 1O OMOJIOTUH BBIJEIIECHBI
CIIEAYIOIIME  COCTABIIIOUIME: OCO3HaHME OOYYaIOMIMMUCS  POCCHUICKONW  TpakKIaHCKOH
WJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIbHOCTH U CaMOOIPEICIICHUIO,
Hanuuue momugayuu K OOydeHHIO OWOJOTHH, YeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXIeHUH JIMYHOCTH HAa OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN pa3BUTHS
OMOJIOTMUYECKOTr0 3HAHUS, 20MOBHOCMb U CROCOOHOCMb O0YYaIOUINXCSd PYKOBOJICTBOBATHCSA B
CBOECH  JAEATEIBHOCTH  IICHHOCTHO-CMBICIOBBIMH  YCTAaHOBKAMH, IPUCYLIUMH  CHUCTEME
OMOJIIOrMYECKOro  OOpa3OBaHUs, Haauuue NpPA8oOCO3HAHUS  DKOJIOTMYECKOH  KYIbTYpBI,
CcnocooHocmu cmasumy UENA U CTPOUTH KU3HEHHBIC MJIaHBbI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOrPaMMBbI MO OMOJOTMH JAOCTUTAIOTCA B €IUHCTBE
y‘-IG6HOI71 1 BOCITMTATEIbLHOMU ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJUIITHUOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMHM, IPUHATHIMHA B
o0IecTBe MpaBWJIaMH M HOPMaMHU TOBEACHUS W CIOCOOCTBYIOT MpOIIECCaM CaMOIO3HAHMUS,
CaMOBOCIHUTAHUSI U CaMOPAa3BUTHS, PA3BUTUSI BHYTPEHHEN MO3HUIMU JTUYHOCTHU, MATPUOTH3MA U
YBAXKCHHUsI K 3aKOHY M IIPaBOIOPSAKY, YEIOBEKY TpyZda U CTapLIEMy ITOKOIECHUIO, B3aMMHOI'O
YBOKEHMs, OEpeKHOro  OTHOUICHMs K  KyJbTYpHOMY  HAacleAMI0 U TPaJAUuLUsAM
MHOT'OHallMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKpYKAOLIEN cpee.

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHHs yueOHOro mnpeamera «buonorus» JOKHBI OTpaXaTh
TOTOBHOCTh U CIIOCOOHOCTh O0YYaromMXcs PyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTpPEHHEU
HO3HI.[PI€I>1 JIMYHOCTHU, CUCTEMOM IIECHHOCTHBIX OpI/IeHTaI_[I/If/’I, MO3UTHUBHBIX BHYTPCHHUX
yOexX/JIeHU, COOTBETCTBYIOIIMX TPAJAWLIUOHHBIM LIEHHOCTSAM POCCHICKOro  O0IlecTBa,
paclIupCHUC KU3HCHHOI'O OIIbITa W ONbITa ACATCIBHOCTU B HNPOLCCCC pCain3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOU 1€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:KIaHCKOro BOCIIMTAHMUS:

chOPMUPOBAHHOCTh  TPAXKAAHCKOW TO3MIIMM  OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YIEHA POCCUHCKOro O0IIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)K€HHE 3aKOHA H
IIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW AEATENILHOCTU MPHU CO3/IaHUH Y4EOHBIX NMPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  ONPENENIATh COOCTBEHHYIO TIO3WMIMIO 110 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBACHATD €€;

YMCHUC YUUTHIBATH B CBOHUX HeﬁCTBHHX HGO6XOI[I/IMOCTB KOHCTPYKTUBHOI'O
B3aMMOJICUCTBHUSI JIIOJICH C pa3HBIMU YOSKIECHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIMAIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHUS Y4YEOHBIX,
IMO3HABATCJIIbHBIX MW HCCICAOBATCILCKUX 3aJda4, YBAXKHWUTCIBbHOI'O OTHOIICHHWA K MHCHHIO
OIMIOHEHTOB IPU 00CYKJIEHUH CITOPHBIX BOIPOCOB OMOJIOTMUECKOr0 COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTapHON M BOJIOHTEPCKOM EATEIBHOCTH;
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2) IATPUOTHYECKOI0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCUKCKOM TpaTaHCKON UIACHTUYHOCTH, TATPUOTHU3MA, YBAXKCHUS K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTU mepel PoauHON, TOpIOCTH 3a CBOM Kpai, CBOIO
Poauny, cBOM SI3BIK M KYJIBTYPY, MPOLLIOE U HACTOSIIEE MHOTOHAIMOHATBHOT O Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHUE K IPUPOAHOMY HACIEIUIO U MaMATHUKAM IIPUPOJIbI, JOCTUKEHUSIM
Poccuu B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTH OLICHMBATh BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJICHHUE U pPa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HAYCHUsT OWONOTMH B TIO3HAHUM 3aKOHOB TPHUPOBI, B JKU3HU YEJIOBEKa M
COBPEMEHHOI'0 00IIIECTBA;

ujeitHas yoex IEHHOCTh, TOTOBHOCTD K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME TYXOBHBIX LIEHHOCTEW POCCUICKOI0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 [TOBEACHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO ¥ TPUHUMATH OCO3HAHHBIC PEIICHUSI, ODUCHTHPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JINYHOTO BKJIAJIa B TIOCTPOECHUE YCTOWYUBOIO Oy 1YIIIETro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM, CO3JAHUIO0 CEMbU HA OCHOBE OCO3HAHHOIO
MPUHATUS LIEHHOCTEN CEMEMHON KMU3HHU B COOTBETCTBUU € TpaAULUSIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUIA;

MOHMMaHUE YMOLMOHAJILHOI O BO3JICHCTBHUSI JKUBOW MTPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocnuTaHMsA, (opMHpPOBaHMS  KYJLTYPbl 3I0POBbS H
IMOIMOHAJIBHOIO 0JIATONIOJIYYHS:

MOHUMAaHUE M peau3alus 3J0pOBOro U Oe30macHOro odpasa u3HH (30POBOE MUTAHUE,
COOJIO/ICHNE TUTUEHHYECKUX TMPaBWJI U HOPM, COATaHCHUPOBAHHBIA PEXUM 3aHATUN M OTIbIXA,
perynasipHas ¢u3MYecKas aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOI'O
OTHOIIIEHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TMpaBUJl HMHAWBHUIYaJbHOIO W KOJUJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YIPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHUE TOCTEACTBUM M HENPUSATHS BPEIHBIX NPHUBBIYEK (YMOTpEOJIEHUS aJKOroJs,
HapKOTUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTUBHOM J1€SITEIbHOCTU TEXHOJIOTMYECKON U COLIMAIbHON HAIlPaBJIEHHOCTH,
CIIOCOOHOCTH MHUIIUUPOBATh, INIAHUPOBATH U CAMOCTOSITEIFHO BBIMOIHATEH TAKYIO €S TEIbHOCTD;

UHTEpEC K pasnuyHbiM chepam NpodeCCHOHATBHOM NEATEIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBINA BBIOOp Oymymiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTHKEHUHU BCEH
KU3HU;

7) 3K0JI0OTN4€eCKOr0 BOCTIMTAHUS:

9KOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOE KaK UCTOYHHUKY KM3HU Ha 3emile,
OCHOBE €€ CYLIECTBOBAHUSI;
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HIOBBIIICHUE YPOBHS JKOJIOTMYECKOH KyJbTYphl: IPUOOPETEHHE OIbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX ITOCJIEICTBUI /7151 OKPY’KaIOLEN Cpelbl;

OCO3HAHHUE II100aJTBbHOr0 XapaKTepa FKOJIOTMYECKUX NMPOOJIEM U IyTeH UX pelleHMs;

CMOCOOHOCTH MCIOB30BaTh MPUOOpEeTaeMble MPU M3yYeHUU OWMOJIOTHH 3HAHUS U YMEHHUS
IIpU pELICHUU MpoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOAONOIb30BaHUEM (COOIOCHHE
MpaBWJI MOBEJEHUS B NPUPOAE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsbl);

AaKTUBHOE HENpUATHE NCHCTBUI, NMPUHOCSIIKUX BpEA OKPYKAIOIIEH MPUPOAHON cpele,
yMEHHUE MPOrHO3MPOBATh HEOJIArONPHUATHBIE SKOJOTMYECKHE MOCIEACTBUS MpeIpUHUMAEMbIX
JNEUCTBUN U NPEAOTBpallaTh UX;

HaJM4Yu€ PA3BUTOrO HKOJOTMYECKOTO MBIIIJIEHUS, 3KOJIOIMYECKOM KYyJIbTYphl, OIbITa
NEATEIbHOCTH  HKOJIOTMYECKOM  HAINpaBIE€HHOCTH, YMEHHS PpPYKOBOACTBOBATbCS HMH B
II03HABATEJIbHOM, KOMMYHMKATHUBHOM M COLMAJIbHOM IIPAKTHKE, NOTOBHOCTU K YYacTHIO B
MIPAKTUYECKOH eATETbHOCTH SKOJIOTMYECKOI HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOLIECTBEHHOW MpAaKTUKH, OCHOBAHHOIO Ha JHallore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEpIIIEHCTBOBAHUE S3bIKOBOM M UNTATENIbCKOIN KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHue crenupuku OWOJIOTMU KaK HayKd, OCO3HaHUsA €€ ponu B (hopMHpOBaHUH
PalMOHATIBLHOIO HAYYHOI'O MBIIUICHHUS, CO3/1aHUU LIEIIOCTHOIO MPEAICTABICHUS 00 OKpYKaroIeM
MHpE KaKk O €AMHCTBE TMPUPOABI, YeJIOBEKa U OOIIeCTBa, B IO3HAHUM INPHUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUH MPo0IeM COXpaHeHHs IPUPOTHOIO PaBHOBECHUS;

yOeXXIEHHOCTh B 3HAYMMOCTH OMOJIOTMU Ul COBPEMEHHON LIMBUIIM3ALMM: 00eCIeueHUs
HOBOTO YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3[JaHUE TEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelars pecypcHble MpoOsieMbl Pa3BUTHS YEIOBEUYECTBA, MOMCKA MyTEH BBIXOAA U3 TI100AIBHBIX
HKOJIOTHYECKUX MPOOJIeM U 0OecrieueH s Iepexoa K YCTOMYUBOMY Pa3BUTHIO, PAIIHOHATILHOMY
HCTIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OMOJIOIMYECKUX 3HAHWUW B LIEJSAX IMOBBIIMICHUS 00LIei
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHAIbHOU
TPaMOTHOCTH O0ydJaroImuxcs, GopMupyeMon Mpu u3y4eHur OUOIOTHY;

NOHMMaHUE CYIIHOCTH METOJ0B IIO3HAHMSI, HCIIOJIIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIb30BaTh IOJIy4YaeMble 3HAHMs M aHalIu3a M OOBACHEHMs SBIECHUHN
OKpPY’)KAIOILIEr0 MHpa M IPOUCXOAAIIUMX B HEM H3MEHEHUH, yMEHME JenaTb OOOCHOBAHHBIE
3aKIIOYEHUsT HAa OCHOBE HAay4HbIX (PAaKTOB M HMEIOIIMXCS JAHHBIX C IEJIbI0 IOJY4EHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIbHO HCIOJIB30BaTh OMOJOTMYECKUE 3HAHMUA JUI PELICHHS
Mpo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYaLMSIX;

OCO3HAHUE LIEHHOCTH HAayYHOHU JESITEIBHOCTH, TOTOBHOCTh OCYILECTBIISITH HPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACATEIbHOCT HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa3OBaHUIO, K
aKTMBHOMY IIOJIyUEHUIO HOBBIX 3HAHUH 110 OWUOJIIOTMM B COOTBETCTBUM C HKM3HEHHBIMU
MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATHI
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MeranpeaqMeTHbIE Pe3yJIbTaThl OCBOCHUsS y4eOHOro mpeamera «bHONIOrHUsSy BKIIOYAIOT:
3HaYUMBbIe 7 (OPMUPOBAHHS MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXTIpeIMeTHBIC) OOIICHAYYHBIC TIOHATHS, OTPAXKAFOIINE [IEJIOCTHOCTh HAYYHON KapTHHBI MHpa
U crienu(UKy METO/IOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJIEHUE, TPOIeCcC, CHUCTeMa, Hay4yHbIH (aKT, MPUHILIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, HCCIeoBaHue, HAOIIOJACHNE, U3MEpPEHHUE, JKCIIEPUMEHT W JPYTHE); YHUBEPCATbHbBIC
ydeOHble AeHCTBUS (ITO3HABATENIbHBIC, KOMMYHUKATUBHBIE, PETYISATUBHBIC), 00€CIICUNBAIOIINE
(dbopmupoBanre (QYHKIMOHAIBHON TPAMOTHOCTH M COIMAIBHON KOMIETCHIIMH OOYYaroIIMXCS;
CIOCOOHOCTD o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC ICHCTBHS B TIO3HABATCIBHOW U
COLIMATbHOU MPAKTHKE.

B pesynbrare wusydeHuss OUONOTMM HA YpPOBHE CpemHEro oOIero oOpa3oBaHUs ¥y
oOyuaromierocsi Oynyt chOpMUPOBAaHBI MMO3HABATEIbHBIE YHHBEpCaIbHbIE Y4eOHBbIE IEWCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YUYeOHBIC JICWCTBHS, PETYISATHBHBIC YHHBEPCAIbHBIC
yueOHbIe ACWCTBUSI, COBMECTHAS JIEATEIbHOCTD.

MeranpeameTHble pe3yabTaTbl OCBOCHHSI MPOrpaMMbl CPEJHEro oOuiero odpazoBaHUs
JIOJKHBI OTPaXKaTh:

OBiajeHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEILHBIMHU JeCTBUSIMU:

1) 6a30BbI€e JJOrHYeCKHe JeHCTBHA:

CaMOCTOSTENbHO (OPMYNIHUPOBATh U aKTYalIM3UPOBaTh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MMPU OCBOCHUH 3HAHUN TPUEMBI JIOTMUECKOT0 MBITIIICHUS (aHAIN3a, CHHTE3a,
CpaBHeHHUsA, Kiaccudukanuu, 0000IIeHHs), PAaCKPhIBATh CMBICT OHOJOTUYECKUX TOHSITUHN
(BBIIENATH WX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBS3U C APYTUMH MOHSATHSIMH);

OIPENICIIATh TSI JISATSIIBHOCTH, 3ajJaBas TapaMeTpbl M KPUTCPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH Pe3YJbTATHI ICATEIHLHOCTH C MMOCTABICHHBIMH LETISMU;

UCIIOJIb30BaTh OWOJIOrMYECKUE MOHATUSA A OOBSCHEHUS (PaKTOB U SBICHUN >KUBON
MIPUPOJIBI,

CTPOUTD JIOTUYECKUE PACCYkACHUS (MHIYKTUBHbBIC, 1eTyKTUBHBIE, [10 AaHAJIIOTUH ), BBISBIISITD
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B PACCMATPHBACMBIX SIBICHUSIX, (POPMYIHPOBATH BHIBOIBI H
3aKIIIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIBHBIC CPEICTBA IS MPEIACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIIEHUH B H3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a TaKkKe MPOTHBOPEYUN Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIUYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIaH PEHICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIIMXCS MaTepUaTbHBIX
Y HEMaTEepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JESATEIHLHOCTh, OICHHUBATH COOTBETCTBHE pPE3YyJIbTATOB IIEIISM,
OLIEHUBATh PUCKH MOCJIEJICTBUHN JAEATEIbHOCTH;

KOOPJAMHHUPOBATh U BBHINOIHATH pPabOTy B YCIOBHSX PEaTbHOrO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBINUICHHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCIIEI0BATENLCKHE TefiCTBUS:

BJIQJICTh HABBIKAMH y4eOHO-MCCIICOBATEIHCKON U TPOCKTHOW JIESATEIHbHOCTH, HaBBIKAMU
paszpelieHus: mpooieM, crmocOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOHCKY METOOB
pElIeHUs TPAKTUIECKUX 3a1a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;
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UCIOJIb30BaTh PA3JIMYHbIE BUJIbI JIEATEIBHOCTH IO TMOITYYEHUIO HOBOI'O 3HAHUS, €ro
MHTEpIpETaluy, NpeoOpa3oBaHUI0 U NMPUMEHEHHIO B YUEOHBIX CHTYallUiX, B TOM YHCIE NpHU
CO3/IaHUU Y4EOHBIX U COLIMATBLHBIX TPOEKTOB;

(hopMHpOBATH HAYYHBIA THIT MBIIUICHHS, BIaJIETh HAYYHOU TEPMHHOJIOTHEH, KIFOUEBBIMU
MOHSITUSIMUA U METOJIaMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BaTEIbHOM NEATEIbHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICAICTBEHHBIE CBS3M W aKTyaJIM3UPOBAaTh 3a7ady, BBIIBUTATh
TUIIOTE3Y €€ pelIeHus, HaXOAUTh apI'yMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEP KJICHHH, 3a1aBaTh
napamMeTpsl ¥ KpUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOITYUYCHHBIE B XO/I€ PELLICHHS 3a]]aul Pe3yIbTaThl, KPUTUUECKHU OLIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAalLlUsIM, OLICHUBAThH MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh II€JIEHANIPABIEHHBI MOMCK TepeHoca CPeACTB U CIOCOOOB JEMCTBHS B
po(heCCHOHATBFHYIO CPEY;

yMETh MEpPEHOCUTh 3HaHHWS B  [IO3HABATEJIBHYI0 W  MPAKTUYECKYI0  00JIacTH
KHU3HENIEATEITHLHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00TacTei;

BBIJIBUTATh HOBBIE WJEW, TpeaaraTb OPUTHHAJIBHBIE IONXOJbl M PEIICHUS, CTaBUThH
poOJIeMbl U 3aJ1auu, TOMyCKaloIINe albTepHATUBHbIE PELICHHUS.

3) padora ¢ unopmaumeii:

OPHEHTUPOBATHCA B Pa3IMYHBIX MCTOYHUKAX HMH(pOpMaAMH (TEKCTe y4eOHOro mocodus,
Hay4YHO-TIOMYJISIPHOM JHUTEpaType, OMOTOTHYECKUX CIOBApSAX U CIPABOYHHKAX, KOMIBIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHATU3UPOBaTh HH(POPMAIMIO PA3JIMYHBIX BHJIOB M (HoOpM
MIpe/ICTaBJICHUsI, KPUTUUYECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HEMIPOTUBOPEUYUBOCTD;

(dbopMynHUpoBaTh 3ampOCHl M TMPUMEHATh Pa3IMYHBIE METOAbI MPH IOHCKE U OTOOpe
Ouonoruueckoi nHpopmalu, HeoOX0UMOMN I BHITOTHEHUS y4eOHBIX 3a/1a4;

nproOpeTaTh OIBIT HCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHA,
COBEpIIEHCTBOBATh KYJIbTYPY aKTHBHOT'O UCIIOIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (opMy MpeacTaBiIeHHs] OUOJIOrHYECKOM
uH(popmanuu (CxeMbl, TpaduKu, TUarpaMMel, TaOJINLIbI, PUCYHKH U IPYTOe);

UCIOJIb30BaTh HAy4YHBIM S3bIK B KauecTBE cpeacTBa Ipu pabore ¢ OMOIOoru4ecKkon
uHpopMaLueil: MPUMEHATh XUMUYECKHe, (PU3NYeCKHe U MaTeMaTHYeCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJB30BaTh W MpeoOpa3oBBIBaTh 3HAKOBO-
CHUMBOJINYECKHE CPEJICTBA HATJISITHOCTH;

BJIQJIETh HABbIKAMHM pacHo3HaBaHUS M 3alIUThl HMHQOpPMALUU, HHPOPMALUOHHON
0€3011acCHOCTH JIMYHOCTH.

OBiajeHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMH:

1) obueHue:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BceX c(epax KU3HU, aKTUBHO YYacCTBOBATh B JAUAIOre
WIH JUCKYCCHU TIO CYIIECTBY OOCY)KIAaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH
CYXJIEHHs] OTHOCUTENIBHO BBINIOJHEHUS NpeJlaraeMoi 3a/laud, Y4YUTHIBaTh HMHTEPECH H
COIJIaCOBAaHHOCTh MO3UIUI IPYrUX YHaCTHUKOB JMAJIora UM AUCKYCCUH);

pacrio3HaBaTh HEBepOaJbHBIE CPEICTBA OOIICHMS, NMOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHHUS KOH(MDIUKTHBIX CUTYallul, YMETh CMATYaTh KOH(JIUKTHI U
BECTH I1EPETOBOPHI;
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BJIAJETh PA3IMYHBIMU CIIOCOOaMHU OOLIEHHMS M B3aUMOJCHCTBUSA, TOHMMaTb HaMEpPEHUS
JPYruX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHUE K COOECEIHUKY M B KOPPEKTHOH (hopme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOKO TOYKY 3PEHHS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHasi IeI TeTbHOCTD:

IOHUMATh M MCIIOJb30BaTh MPEUMYILECTBA KOMAaHJHOW U MHIUBHyalbHOM pabOTHI MpH
peleHnr OMOIOTHYECKOI MPOOIeMbl, 00OCHOBBIBATH HEOOXOIUMOCTh IPUMEHEHU S TPYITTOBBIX
(dbopM B3aMMOAEHCTBUS NPH peIIeHUH yueOHOM 3a1auu;

BbIOMpaTh TEMAaTUKy U METOJAbl COBMECTHBIX JAECUCTBUM C YYETOM OOLIMX HHTEPECOB U
BO3MO)KHOCTEW Ka)KJ10r0 WIEHA KOJUIEKTUBA;

IPUHMMATh LEIH COBMECTHOM JEATENBHOCTH, OPraHU30BbIBATH M KOOPIAMHHPOBATbH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABJIATH IUIAH JCHCTBUM, PACIIPEEIIATH POJIU C yUETOM MHEHUHN
YYaCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOIH paboTHhI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJa U KaXKJIOr0 YYaCTHHKA KOMaH[bl B OOIIMN pe3ynapTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKThI, OLIEHWBATh WAEU C IO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATErMUYECKOE TIIOBEJCHHE B Pa3JIMYHBIX CUTYalLUsX,
MPOSIBJIATH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

OBiajeHHe YHHBEPCAJIbHBIMHU Pery/JsiTHBHBIMY ICHCTBUSIMU

1) camoopranu3amnus:

UCIIOJIB30BaTh OMOJIOTMYECKME 3HAHMs AJIS BBIABICHUS MpOOJEM U MX pElIeHHs B
KU3HEHHBIX M YUYEOHBIX CUTYaLlUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX U IMOCTYIKax IO OTHOLIEHUIO K JKUBOH IPHUPOZE, CBOEMY 370POBBI0 U 3/10POBBIO
OKPY’KAIOILHUX;

CaMOCTOSITENIbHO OCYHIECTBIISITh MO3HABATEIIbHYIO JESTENbHOCTb, BBISBIATH MPOOIEMBI,
CTaBUTh U (OPMYIUpPOBaTh COOCTBEHHBIE 3a1aud B 00pa30BaTENbHOM JAEATENbHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTABIIATH IIJIaH PEIICHUS MPOOJIEMbI ¢ YUETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPETOUYTECHHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKH y4eOHOro peMeTa Ha OCHOBE JIMUHBIX NPEIIOYTEHUN;

JieTIaTh OCO3HAHHBII BHIOOD, apIYMEHTHPOBATh €TI0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHMBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBAThH (POPMHUPOBAHUIO H TIPOSBICHHUIO IIUPOKOH SPYIUIIMU B PA3HBIX 00IACTIX
3HaHUH, MOCTOSHHO MOBBIIIATH CBOI 00pa30BaTENbHbIN U KyJIbTYPHbIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLICHUBATbH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJIeTh HaBBIKAMH [TO3HABATEIBHON pereKcHy KaKk OCO3HAHMs COBEPIIAEMbIX JECHCTBHM
U MBICIMTENBHBIX MIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHHM, UCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLICHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO ITPUHUMATD PEIIECHUS 110 UX CHUKEHUIO;

IPUHMMATh MOTHBBI U ApIYMEHTBI APYTUX MPU aHAJIN3€ PE3YIbTATOB JESATENBbHOCTH;
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3) npuHsiTHE CE0s1 U APYrUX:

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U ApI'yMEHTHI APYTHUX [IPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;
NPU3HABATh CBOE MPABO M MPABO APYTUX Ha OIINOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C IMO3UIIMH JPYTOro YeIoBeKa.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOEHHS cojepxkaHus ydeOHoro mpenmera «buomorus» Ha
yriIyOJa€HHOM ypOBHE OPHEHTHPOBAHBI Ha oOecrieueHne NpouiabHOro o0yueHus 00yqaronuxcs
ounonorun. OHU BKIIOYAIOT: Crienu(PUIECKue ik OMOIOTUH HaydHbIE 3HAHUS, YMEHHS M CTIOCOOBI
JEWCTBUI TIO OCBOEHHIO, MHTEPIIPETAIMU M MPeoOpa30BaHUIO 3HAHUM, BUJIBI JESITEILHOCTH 10
MOJTYYEHHUIO HOBBIX 3HAHUI M UX MPUMEHEHHMIO B Pa3IMYHBIX y4eOHBIX, a TAKK€ B pealbHBIX
KHU3HEHHBIX cUTyauusx. [IpeMeTHbIe pe3ynbTaThl MPeACTaBIECHbI IO TOAAM U3Y4EHHUSL.

[TpenmeTHbBIE pe3ynbTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 10 knacce 10onKHbBI
OTpa)kaTh:

chOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJOTHUU B CUCTEME €CTECTBEHHBIX HAyK, B
(hOpMHPOBAHNY €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI U PEICHUN
po0JIeM palvoOHATIBHOIO IPUPOJIONIONB30BAHMS, O BKJIA/Ie POCCUHCKUX U 3apyOeXKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OMOJOTrMYECKUX 3HAaHUHM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIIHE
OMONIOrMuecKue TEPMUHBI U TMOHATUS (KHU3Hb, KJIETKA, OpPraHu3M, MeTadoju3M, IOMeocTas,
CaMOpETyJIALNSL, CaMOBOCIIPOU3BEAECHNE, HACIECTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE),
Oononornueckne Tteopuu (kiaerounas teopus T. IlIBamna, M. IlIneiinena, P. Bupxosa,
XpoMocoMHasl Teopust HacineAacTBeHHOcTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEpPBOrO MOKOJIEHUS], PACIIEIIJICHHs], YUCTOTHI FaMeT, He3aBUCUMOro HacienoBanus I'. Menaens,
TOMOJIOTUYECKUX PSIIOB B HACIeACTBEHHOM wu3MeHuynBoctd H. V. BaBuioa), mpuHIUIIBI
(KOMIIJIEMEHTApHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOT'O MO3HAHMs, UCIONb3yEeMbIX B OMOIOrHYECKUX
HCCTIEIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEPEHHE, HAOIIOICHUE, DKCIIEPUMEHT);

YMEHUE BBIACTATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hclle OakTepui, rpu0oB, pacTeHUM,
KMBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPraHOB M CHCTEM OPTaHOB PAaCTEHMM, )KUBOTHBIX, YEJIOBEKaA,
MIPOLIECCOB KHU3HEACATEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaX pacTEeHUIl, )KUBOTHBIX U YEJIOBEKa,
OMOIOTMYECKUX MPOIIECCOB: OOMEHA BEIIECTB (METa00IM3M), IPEBPALLICHUS YHEPTUU, OPOKEHUS,
aBTOTPO(PHOro U reTepoTpOoPHOro TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeH03a,
ramMeToreHesa, sMOpHUOreHesa, OCTAMOPUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHAMBUYyaIlbHOTO pPa3BUTUsl OpraHu3Ma (OHTOreHe3a), B3auMOJICHCTBUS T'€HOB, I'eTE€pO3HUCa,
HCKYCCTBEHHOI'0 0TO0pa;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEXAY OPraHOMIAMHU KIETKA U UX (YHKIHSIMH,
CTPOCHHUEM KIIETOK Pa3HBIX TKaHEW W UX (PYHKIMSAME, MEXy OpraHaM{ U CHCTEMaMH OPTaHOB y
paCTeHMIA, >XKMBOTHBIX W UENOBEKa M WX (QYHKIHUSIMH, MEXKIYy CHUCTEMaMH OPTraHOB M HX
GyHKIUSAMHE, MEXAYy dTanmaMd OOMEHa BEIIeCTB, ATalaMH KJIETOYHOrO LHKJIA U KU3HEHHBIX
LIUKIOB OPraHU3MOB, OJTallaMH SMOPHOHAILHOIO PAa3BUTHs, TEHOTUIOM H (heHOTHUIIOM,
(heHoTHIIOM U (paKTOpaMH CpeJIbl OOMTaHUS;
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YMEHHE BBISIBIATH OTIIMYUTENIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PACTEHUH,
KUBOTHBIX U YETIOBEKA;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOIINE apTryMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIUKY JIJIS IOKA3aTeIhCTBA POJICTBA OPTraHMU3MOB PA3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHE periaTh OMOJIOTHYECKHE 3a]Ja41, BBISBIATH IPUIMHHO-CIIEICTBEHHBIE CBSA3U MEXKTY
HCCIIeTyeMBIMH OMOJIOTHYECKUMU TPOIECCAaMU U SIBJICHHUSIMH, JIeJaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHUU MOJTYYCHHBIX PE3YJIbTATOB;

yYMEHHUE BBIOIHATH JTAOOpAaTOPHBIE M TPAKTHYECKHE pabOThI, COOMI0ATh MpaBHia TPU
pabore ¢ yueOHbIM U JJaOOpaTOPHBIM 00OPYIOBaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bI, IPOBEPATh HX JKCICPUMEHTAIBHBIMH CPEJICTBAMH,
(hopMynupys 1eNNb UCCIASAOBaHMS, aHATM3UPOBATh MOIYYCHHBIE PE3YIbTAThI U JIeNIaTh BEIBOIBI,

YMEHHE Y4acCTBOBATh B Y4€OHO-HCCIEAOBATEIbCKOW paboTe 1Mo OWONIOTHH, SKOJIOTUU H
MEAWIIMHE, MPOBOIUMON Ha 0a3e IIKONBHBIX HAYYHBIX OOMIECTB, M MYOJIMYHO MPEICTABIATH
MOJTy4YEHHBIE PE3yIbTaThl HA YYEHHUECKUX KOH(PEPEeHIIMSIX;

YMEHHE OIICHUBATh YTUYECKHUE aCTIEKThl COBPEMEHHBIX HCCIIEOBAaHUN B 00JIACTH OMOIOTUN
U MeIUIHHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OILIOJOTBOPEHHUE, HAIMPaBICHHOE H3MEHEHHE
TeHOMa U CO3JJaHHEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyayliel mpodecCHOHANbHON AeSITETbHOCTH B
obnacTi OMOJIOTHH, MEAUIINHBI, OMOTEXHOIOTUH, BETEPUHAPUH, CEITHCKOT0 X03HCTBA, MUIIEBOM
MIPOMBIIIIEHHOCTH, YIITYOJIATh TO3HABATENbHBIN HHTEPEC, HAITPABIICHHBIM HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOLIEH NMpodeccuu U MpoJoJKEHHE OMOJIOTHUECKOro 00pa3oBaHus B OpraHU3alMsIX
CpeaHero NpoQecCUOHANBHOr0 U BBICHIET0 00pa30BaHU.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOro mpenmera «buonorus» B 11 knacce TOIKHBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U PO OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMUPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IO3HAHWUU 3aKOHOB
MPUPOJIBI U PEUICHUH SKOJIOTMYECKUX MPOOJIeM YeIOBEYEeCTBA, a TAK)KE€ B PEUICHHH BOIPOCOB
paIMoHATBHOTO IPUPOIOIIOIB30BAHMSI, M B (POPMUPOBAHUH IICHHOCTHOT'O OTHOIIEHUS K IPUPO]IEL,
00IIIecTBY, YETOBEKY, O BKIJIAJIE POCCHICKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouonoruu;

YMEHHE BJAJIETh CUCTEMON OMOJOTrMYEeCKHX 3HAHHM, KOTOpas BKIIOYACT OMpPENEICHUS U
MMOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIATAlOUIMX OHOJIOTHYECKUX TEPMUHOB M MOHATUN (BHUL,
sKocucTema, Ouocdepa), Ouomormueckue Teopun (dBoironuoHHas Tteopuss Y. JlapBuHa,
CUHTETHYECKass Teopus sBoitonuu), ydeHus (A. H. CeeproBa — 0 MyTsAX W HampaBJICHUSX
sBomonnn, B.. BepHanckoro — o 6uocdepe), 3aKoHbI (TeHeTUYeCKOro paBHoBecus J[x. Xapau
u B. Baitn6epra, 3apoapimeBoro cxoacrea K. M. bapa), npasuna (Mmuaumyma 1O. JInGuxa,
SKOJIOTHYECKON MUpaMUIbl IHEPTUHN ), TUTIOTE3bI (THoTe3a «Mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJaMH HAyYHOI'O0 TIO3HAHHUA, WCIOIb3yeMbIMH B
OMONTOTUYECKUX HCCIEIOBAHUAX JKHBBIX OOBEKTOB M DJKOCHCTEM (ONMCaHWe, W3MEpeHHe,
HaOI0IeHUE, YKCIIEPUMEHT), CIOCO0aMH BBISIBICHHS U OLEHKHA aHTPOIOTCHHBIX U3MEHEHUH B
MIPUPOJIE;

YMEHHE BBIACTATh CYIICCTBECHHBIC NPU3HAKU: BUAOB, OHUOTEOIEHO30B, DKOCHCTEM U
onocdepbl, CTaOMIU3HPYIONIEro, ABMXKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOrO OTOOpa,
QIIONIATPHYECKOr0 ¥ CUMIIATPUUIECKOT'0 BU000pa30BaHUS, BIUSHUS JIBHKYIINX CHJI 3BOTIOIIUU
Ha TeHO(OH]| MOMYJISIUHU, MPUCTOCOOTCHHOCTH OPTaHU3MOB K cpeje OOMTaHUS, YepeOBAHUS
HaIpaBJIEHUH IBOJIOLMHU, KPYTOBOPOTA BEILIECTB U IIOTOKA SHEPTHH B SKOCUCTEMAX;
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YMEHHE YCTaHABJIMBATh B3aUMOCBS3H MEX/1y ITPOLIECCAMH HBOJIIOLIMH, IBUXKYITUMH CUIIaMU
AHTPOIOTeHE3a, KOMIIOHEHTAMH pA3IUYHBIX JKOCHCTEM H TPHUCIOCOONCHUSIMU K HHUM
OpPTaHH3MOB;

YMEHHE BBISBJIATH OTIIHYUTENbHBIE TPU3HAKU KUBBIX CHCTEM, MPUCTIOCOOJICHHOCTh BHJIOB
K cpeie oOutaHus, aOMOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3EU
OpPTaHHU3MOB B COOOIIECTBAX, AHTPOITOT€HHBIX U3MEHEHU B YKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOrMYECKYI0 TEPMUHOIOTHUIO U
CUMBOJIUKY JUIS JOKa3aTelIbCTBA POJCTBA OPTraHU3MOB PAa3HBIX CHCTEMATHYCCKUX TPYIIIL,
B3aMMOCBSI3M OPTaHW3MOB U Cpellbl OOMTAaHMs, €IUHCTBA YEIOBEUECKHX pac, HEOOXOIUMOCTH
COXpPaHEHUsT MHOTr00Opa3usi BHJIOB M DKOCHUCTEM KaK YCIIOBHUS COCYIICCTBOBAHUS TPUPOIBI H
YelI0BEYeCTBa;

YMEHHE periaTb OMOJI0THYECKHE 3aJa41, BBISBIIATH IPUIMHHO-CIIEICTBEHHBIE CBS3U MEXTY
HCCIIETyeMbIMI OMOJIOTHYECKUMU TPOIECCAMU U SIBJICHHSIMH, JeJaTh BBHIBOJBI U MPOTHO3BI Ha
OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHATh Ja0OpaTOpHbIE M MpaKTHYeCKHUe paboThl, COONIOAATh MpaBWia MpU
pabote ¢ yueOHbBIM U Ta00OpPaTOPHBIM 000pPYIOBAHUEM;

YMCHHE BBIJIBUTATh THUIIOTE3bl, IPOBEPATh HX IKCHEPUMCHTAIBHBIMU CPEJICTBAMU,
(hopMynupys 1eNb UCCIEI0BAHUS, AHATTU3UPOBATH MOYYEHHBIE PE3YNbTaThI U JeNaTh BHIBOIBL;

YMEHUE YYacTBOBATh B Y4€OHO-HCCIEIOBATEIbCKON paboTe 1Mo OWOJIOTHHU, SKOJIOTUU H
MEIMIIMHE, MPOBOIUMON Ha 0a3e MIKOIbHBIX HAYyYHBIX OOIIECTB, W MYOIWYHO MPEACTABIATH
TTOJTyYEHHBIC PE3yJIbTaThl HA YYCHUYCCKHX KOH(PEPEHIIHSIX;

YMEHHE OIICHMBATh THUIOTE3bl M TEOPUU O TMPOUCXOKIACHUM IKU3HU, UEIOBEKA U
YeJI0OBEUYEeCKUX pac, O MPUYMHAX, MOCIEICTBUAX U CIOCO0aX MpeNoTBpalleHUs I100aTbHBIX
W3MEHeHul B onocdepe;

YMEHHUE OCYIIECTBIISATH OCO3HAHHBIN BBIOOP Oyaymiei mpodecCuoHaIbHON AeATETFHOCTH B
o0yracT OMOJIOTHH, SKOJIIOTHH, TTPUPOJIONIOIH30BAHMS, MEIUIIMHBI, OMOTEXHOJIOTUH, IICUXOJIOTHH,
BETEPUHAPHUH, CEIBCKOI'0 X03sIIICTBA, MUIIEBON MPOMBIIUICHHOCTH, YIITYONIATh MO3HABATEI bHBIN
WHTEpEC, HAIPABJICHHBIA Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOMICH MPOPECCHH U TIPOIOJIKCHIEC
OMOJIOTMYECKOro 00pa30BaHMsI B OpPTaHHU3AIUSAX CPEIHEro MPOPECCHOHAIBHOIO M BBICIIETO
oOpa3oBaHws.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N KoJsnuecTBo 4acoB DJIeKTPOHHbBIE
(]
"| HaumeHOBaHHe pa3/1e/ioB M TeM IpakTuyec | (uuppoBbIe)
n/ KonTpoibublie
NPoOrpaMmsblI Bcero KHe o0pa3oBarteJb
n padoThI
padoThbI HbI€ pecypchl
1 Buonorus xak Hayka 0 0 SKnacc
2 JKuBbIe cHCTEMBI B X U3ydEHUE 0 0 SAKacc
3 Buonorus xierku 0 0.5 SKmacc
4 XuUMHUYEcKasi OpraHu3aIust KICTKH 10 0 SAKmacc
5 Crpoenue ¥ PyHKIIMH KICTKA 8 0 SAKnace
6 OOMeH BelIecTB U IPEBpaIlCHHE 9 0 1 K 1ace
9HEPTUH B KIIETKE
7 HaCJ'IGJICTBeHIfaH nHpopmanus u 9 0 05 K ace
peanuzaius e€ B KJIETKe
8 JKu3HEHHBIN UK KIETKU 6 1 1 AKnace
9 Crpoenue u pyHKIIMN OpraHu3MOB 17 0 1.5 AKnace
P
10 A3MHO)KCHUE U PA3BUTHUEC g 0 15 AKace
OpraHHU3MOB
I'enetnka — Hayka o
11 HACJIEACTBEHHOCTH U 2 0 0.5 SKnacc
MU3MEHYMBOCTH OPTaHM3MOB
12 3aKOHOMEPHOCTH 10 0 1 K ace
HACJIEICTBEHHOCTH
13 3aKOHOMEPHOCTH U3MEHYNBOCTH 6 0 1 SKnacc
14 I'enernka yenoBeka 3 0 0.5 SAKnacc
15 Cenekuust OpraHU3MOB 4 0 1 SAKmacc
16 BHOTEXHOJIOTUS ¥ CHHTETHYECKASI 4 1 0 SAKmace
ouonorus
17 PesepBHOE Bpems 1 0 0 SKmnacc
18 0
OBUIEE KOJIMYECTBO YACOB 1O 102 5 13
[TPOI'PAMME
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11 KJIACC

Ne
n/
n

HaunmeHnoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTpo
JIbHbIE
padoThI

ITIpakTyeckue
padoThI

JIeKTPOHHbIE
(uudposbie)

o0pa3oBaTeJIbHbIE

pecypchl

3apokJIeHUE U
pazBuTHE
JBOJIIOLMOHHBIX
MPEJCTaBICHUI
B OHMOJI0TNH

SKacc

MukposBosnronu
U e€
pe3yabTaThl

14

SKiacc

Maxkpo3Bonronu
sIU eé
pe3yabTaThI

SAKnacc

[Ipoucxoxnenu
€ ¥ pa3BUTHE
’KA3HU Ha 3emiie

15

1.5

SKnacc

[Ipoucxoxaenu
€ YeJIOBEKa —
AHTPOIIOr'€HE3

10

SAKnacc

DKonorust —
HayKa o
B3aUMOOTHOIIICH
HSIX OpPraHUu3MOB
u
HaJIOpraHu3MeH
HBIX CUCTEM C
OKpY’Karoleu
cpenoi

0.5

SIKiace

Opranusmsl 1
cpena oOuTaHus

1.5

SKnacc

DKOJI0rus BUIOB
Y TIONYJIALU A

0.5

SIKitace

DKoJIorus
COOOIIIECTB.
DKOJIOTHYECKHE
CHCTEMBI

12

0.5

SKnacc
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buocdepa —
10 riiodaabHast 6 0 SIKacc
IKOCHCTEMA
Yenosek u
11 OKpY XKaroIast 6 0 AKnacc
cpena
12 Peseperioe 8 0 SKnace
BpeMsi
13 0 0
OBIIEE
KOJIMYECTBO
YACOB IIO 102 [
[TPOIT'PAMME
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