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COJAEPKAHUE OBYYEHUA
10 KJTACC

CopepxaHue IporpaMMbl, BBIJIEIEHHOE KYPCU8OM, HE BXOAUT B NPOBEPKY rOCYAapCTBEHHON MTOTOBOM
arrectaiuu (I'MA).

Tema 1. buojsiorusi Kak HayKa

CoBpemenHas Ouoiorusi — KoMmIiekcHas Hayka. KpaTtkas ucropus pa3sutusi ouonoruu. buonornueckue
HAYKH U U3y4daeMble MU IpobieMbl. @yHIaMeHTallbHbIC, TPUKIIaHbIC M TOMCKOBbIC HAYyYHBIE HCCIIEIOBAHUS
B OHOJIOTHH.

3HaueHue Ouonoruu B (OPMUPOBAHHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHUHBI MHUpa.
[Ipodeccun, cesizannble ¢ Ouosiorueld. 3HaueHHWE OUONOTMH B MPAKTUYECKOW JEATEIHHOCTH YeJIOBEKa:
MEJULIMHE, CEIbCKOM X035 MCTBE, IPOMBIIUICHHOCTH, OXPaHEe IIPUPOIBI.

JdemMoHcTpauuu

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. [apeun, Y. I'apseii, [. Mennens, B.
W. Bepnanckuii, U. I1. [TaBnos, U. . Meunukos, H. U. BaBunog, H. B. Tumodeer-PecoBckuii, [Ix. YorcoH,
®. Kpuk, J1. K. benses.

TaOnuis! u cxeMbl: «CBsi3b OMOJIOTHH C APYTUMU HayKamMu», «CUcTeMa OMOJIOTHYECKUX HAYK).

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

JKuBble cucTeMbl Kak MpeaMeT u3ydeHust 0nonoruu. CBONCTBA )KUBBIX CHCTEM: €UHCTBO XUMUYECKOTO
COCTaBa, JUCKPETHOCTh MW UEJIOCTHOCTh, CIOXHOCTb M YHOPAIOYEHHOCTb CTPYKTYpbI, OTKPBITOCTD,
CaMOOpraHu3alysl, CAMOBOCIIPOU3BEICHHE, PA3IPa)KUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aluy >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHbIA, TKAHEBBIA, OpPraHW3MEHHBIN,
MOMYJISIIMOHHO-BUIOBOM, 9KOCHCTEMHBIN (OHoreoneHoTuuecKuit), ouocdepnsrii. [Iporeccsl, npoucxoxasiue
B XMBBIX cuctemMax. OCHOBHbIE MpU3HAKU *kHBOro. JKu3Hp Kak ¢opma cyliecTBoBaHus Mmarepuu. Haykw,
M3y4Yarolllye *KUBbIE CUCTEMBI Ha PA3HBIX YPOBHAX OpraHU3alNU.

N3yuenue xuBbIX cucteM. MeTtonbl Ouonoruueckoi Hayku. HabmioneHue, usmepeHnue, SKCIepuMeHT,
cucTeMarusanus, MmertaaHanus. [loHATme o 3aBUCMMONM M He3aBUCMMOM IepeMeHHOW. IlmanupoBanue
skcnepumenTa. lloctaHoBka u mpoBepka runore3. HyneBas rumore3a. Ilonartue BbIOOPKHM M €€
nocTtoBepHOCTh. Pa3bpoc B Ouosiornueckux naHHbBIX. OIlEHKa JOCTOBEPHOCTU IOJNYUYEHHBIX PE3YJIbTaTOB.
[IpynunHBl HCKaXXEHUS PE3YJIBTATOB dKCIIEpUMEHTA. [IoHATHE CTaTUCTUYECKOTO TECTa.

JdemoncTpanuu

Tabmuuel u cxembl: «OCHOBHBIE NMPU3HAKU XKU3HU», «buonorndeckue cucremsl», «CBONCTBA KUBOM
MaTepun», « YpOBHU OpraHU3alMK KUBOM Npupoab, «CTpoeHue KUBOTHOW KIETKN», « TKaHU JKUBOTHBIXY,
«CucTteMbl OPraHoB YeJ0BEUYeCKOro opranusmay, «buoreonenos», «buocdepa», «MeToasl n3ydeHus KuBoit
MIPUPOABD.

Ob6opynoBanue: naboparopHoe O00OpyAOBaHHE JJs MPOBEACHUS HAONIONCHWHA, W3MEpEeHUH,
JKCIIEPUMEHTOB.

IIpakTHyeckast padora «Vcronb30BaHHE Pa3IMYHBIX METOJIOB ITPU U3YUYEHUU )KUBBIX CUCTEM.

Tema 3. Buosorus Kierku

Knerka — cTpykTypHO-(QyHKIIMOHAJIbHAS €IMHULA XKUBOro. McTopHst OTKphITUS KieTku. PaGotsr P.
I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. Illneiinen, P. BupxoB). OcHOBHbIE MOJOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeTtoabl MOJIEKYJISAPHOH M KIETOYHOM OHOJOTMH: MHUKPOCKONHUSA, Xpomarorpadus, syeKkTpodopes,
METOJ MEUEHBIX aToMOB, aupdepeHnnanbHoe HeHTpUudyrupoBaHue, KyJIbTUBHPOBAHUE KIETOK. M3yueHue
Quxcuposannvix Kiemox. NEKTpOHHass MHKpockonus. Kowugoxanenas muxkpockonus. Bumanvuoe
(npudicusHennoe) uzyueHue Kiemox.

JdemMoHcTpanuu



IToptpetsr: P. I'yk, A. JleBenryk, T. lllsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuupel u cxembl: «CBETOBOM MHKpPOCKOI», «DIEKTPOHHBIH MHKpPOCKOM», «VcTOpHs pa3BUTHSA
METOJI0OB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTepUaJIbHBIX
KJIETOK.

IIpakTuyeckas padora «/3yueHue METOOB KJIETOYHOU Omonoruu (xpomarorpadus, snekrpodopes,
muddepennmanbaoe nenTpudyruposanue, [TLP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKpPO- M YJIbTPaMUKpPOIEMEHTHl. Boma m e€ posb Kak
pacTBOpUTENIS, peareHTa, y4acTUE B CTPYKTYPUPOBAHUU KJIETKH, TEIJIOPETyJIALUUd. MUHepanbHble BEIIECTBA
KJIETKH, UX Oronorndyeckas posb. Pojib KaTHOHOB M aHUOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonorumdeckue noaumepsl. benku. AMUHOKUCIOTHBIA COCTaB
o0enkoB. CTpyKTypsl OenkoBOW Monekyibl. [lepBudnas cTpykTypa Oenka, menTuaHas CBs3b. BTopudHas,
TpeTUYHasi, 4YeTBepTUYHas CTpyKTypbl. JleHarypauus. CpoiictBa OenkoB. Kiaccuduxanus Oenkos.
buonoruueckue pyHkimu 6enkoB. [lpuonsi.

VYraeBoasl. MoHOCaxapu/ibl, AUCAXaPHIbl, OJTUTOCaxapuabl U nonucaxapuasl. OOLIMiA I1aH CTPOSHUS U
(bu3MKO-XMMHUYECKUE CBOMCTBA yIiIeBO10B. buosnornyeckue GyHKINUN YTIIIEBOJIOB.

Jlumunel. TuapodunsHO-THIpOodoOHBIE cBolicTBa. Kiaccupukanus smnuaoB. Tpurimiepusl,
dochomunuabl, Bocku, crepousl. buonorndeckne QpyHkuuu aunuaoB. OOme CBOKWCTBA OMOIOTHYECKHX
MeMOpaH — TeKy4eCTb, CHOCOOHOCTh K CAMO3aMbIKaHUIO, ITOJIyIPOHUIIAEMOCTb.

Hyxneunosbsie xucnorel. JJHK u PHK. Crtpoenune nyxienHoBeix kucnor. Hykneoruasl. [IpuHuun
koMruieMeHTapHoctu. IlpaBunmo Yapradda. Crpykrypa JJHK — nBoitHas crmpanb. MeCTOHAXOXKICHHUE H
ounonornueckune pynkuuu JJHK. Bugst PHK. @ynkmuu PHK B kiterke.

Crtpoenne monekynsl AT®. Makpospruyeckue cBs3u B Mmonekyine AT®. buomornyeckue (yHKUIUU
AT®. BoccraHOBNEHHbIE MEPEHOCUUKH, UX (QYHKUUU B KieTke. /[pyeue uykneosuompugocpamor (HTD).
CexsenupoBanue [IHK. Memoouw: ecenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykTtypHast Ouonorus: OMOXMMHMYECKHE U  OMOQHU3MYECKHE HCCIEAOBAHHUS CcOCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl OMOMOIIEKYyN. Moodenupoganue cmpykmypvl u @QYHKYui OUOMONEKY U UX
Komniaekcos. KomnviomepHuiil Ou3auin u opeanudeckuti CuHmes OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JdemMoHcTpauuu

[Moptpertsr: JI. [onunr, [x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxnun, ®. Conrep, C. [Ipy3unep.

Huarpammsl: «PacnpeneneHne XMMHUYECKHX DJEMEHTOB B HEXHUBOW Ipupoae», «Pacmpenencnue
XUMHYECKHX 3JIEMEHTOB B KUBOM IPUPOLIEN.

Tabmumper u cxemsl: «llepuonnyeckass Tabauna XHMHUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOb», «BemectBa B cocTaBe oOpraHu3moB», «CTpoeHHe MOJIeKyJbl Oenka», «CTpyKTypbl OenkoBOn
MOJIEKYJIBD», «CTpOEHHE MOJEKYJ yIieBON0BY», «CTpOeHHE MOJEKYJ JUNuA0B», «HykIenHOBbIE KHCIOTHIY,
«Ctpoenne Monexyasl ATD».

O6opynoBaHue: XUMUYECKast IOCyJ1a U1 000pyI0BaHHE.

JlabopaTopHas padora «OOHapyxeHHE OETKOB C TOMOIIBIO KaY€CTBEHHBIX PEaAKITHIN).

JlabopaTopHasi pabora «lccienoBaHne HYKJIEHMHOBBIX KUCIIOT, BBIACIEHHBIX M3 KJIETOK Pa3JIMYHBIX
OpPraHHU3MOBY.

Tema S. CTpoeHue 1 pyHKIUM KJIETKHU

Tunsl KI€TOK: 3yKapuoTHYecKas M mpokapuoTuueckas. CTpyKTypHO-(QYHKIIMOHAIbHbIE 00pa30BaHUs
KIIETKH.

Crpoenne npokapuotudeckoil kinetku. Kierounas crenka 6aktepuii u apxeit. OCOOEHHOCTH CTPOEHUS
reTepoTpodHOM 1 aBTOTPOPHON MPOKAPUOTHIECKUX KIETOK. MECTO U POJIb TPOKAPHOT B OMOIICHO3aX.

Crpoenne W  (QYHKIIMOHUPOBAHHWE DJYKApPUOTHYECKOW KieTku. [lnma3maruueckass MeMmOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTHUECKOW MeMOpaHbl. TpaHCIOPT BEIIECTB 4Yepe3 IUIa3MaTHYECKYIO



MeMOpaHy: naccuBHbBIA (auddysus, oOneruénnas nud¢ys3us), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIN
aKTUBHBIN TpaHcnopt). [lomynponunaemocts MeMmOpanbl. PaGora HaTpuii-KanueBOro Hacoca. DHAOIMTO3:
MUHOIUTO3, (aromuTo3. Dx3ouuto3. Kierounas crenka. Ctpykrypa ¥ (DYHKIMH KIETOYHOM CTEHKHU
pacTeHui, TpuboB.

Huronnazma.  Iluto3onms.  Llutockener.  JIBwkenwe  murTomuiasmMbel.  OpraHouabl  KJIETKHU.
OnHOMeMOpaHHBIC OPTaHOUBI KIIETKH: dHomIa3Marndeckas ceth (JI1C), anmapar ['onbKu, JTU30COMBI, UX
cTpoeHre W (GYHKIUU. B3anMoCBs3b OJHOMEMOpaHHBIX OPraHouA0B KieTku. CTpoeHHe TpaHyIspPHOTO
petukynyma. Mexanuzm nanpaenenus oenxos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['mankwii (arpaHymspHBIN) SHAOIUIA3MATHUYSCKUN peTukyiayM. CekpeTopHas (QYHKIHs amnmapara
TFonpmxu. Moougurkayus 6enxoe 6 annapame [ onvoocu. Copmuposka 6Oenxkos 6 annapame I onvodicu.
TpancnopT BelecTB B KiieTke. Bakyosu pacTuTenbHbIX KieToK. Knerounsnit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOU[BI KJIETKH: MUTOXOHAPUH, TUIACTUABL. [IpoucxoocoeHue mMumoxonopuil u
naacmuo. Cumbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHne ¥ (QyHKIMM MHUTOXOHIPHUN H
wactua. [lepBudHbIe, BTOPHYHBIC M CIOXHBIE IIACTUIBI (POTOCHHTE3UPYIOMINX SyKapuoT. XJIOPOILIACTHI,
XPOMOILIACTHI, JIEHKOIUIACThI BHICIIMX PACTEHUH.

HememOpanubie opraHounbl kinetkn CTpoeHuMe W (QYHKIMM HEMEMOpPAaHHBIX OPTaHOUIOB KIIETKH.
PuGocomel.  Ilpomesicymounvie  unamenmoi. MukpopuiaMeHTbl. AKmuHosbvle  MUKPODUIAMEHMbL.
Mpllie4HbIE KIETKU. AKMUHO8ble KOMNOHEHMbl HeMbluleuHblx kiemox. MukporpyOouku. KineTouHslit LeHTp.
CtpoeHre © JABIKEHHE JKI'YTHKOB M pPECHHYEK. MHUKpOTpyOOUKM muTOIUIa3Mbl. llentpuons. benku,
accoyuuposantvle ¢ Mukpoguiamenmamu u muxpompybouxamu. Momopnvie 6eaxu.

SAnpo. OGonouka sifpa, XpOMaTHH, KapuUOIUIa3Ma, SIAPBIIIKUA, UX CTpoeHHe M (GYHKIUH. SnepHbIii
0enKoBBIN MaTpuKC. [IpoCcTpaHCTBEHHOE paCIIONOKEHHE XPOMOCOM B HHTEp(a3sHOM siape. Jyxpomamuu u
ecemepoxpomamun. benxku XpomMaTMHa — THUCTOHBL. J{unamuka s0epHot 000104Ku 6 Mumose. foepHulil
Mpancnopm.

Knerounsle BkiatodeHHs. CpaBHMTENbHAs XapaKTEPUCTHKA KIETOK JYKapuoT (pacTUTENBHOM,
KUBOTHOH, TpUOHOI1).

JdemMoHcTpauuu

IToptpetsr: K.C. MepexkoBckuid, JI. Mapryiuc.

Tabmuuel u cxembl: «CTpoeHHE SYKapuOTHYECKOM KiIeTKu», «CTpoeHHe >KUBOTHOW KIETKHY,
«CTpoeHune pacTUTeNbHOM KIEeTKW», «CTpoeHue MUTOXOHApUN», «Snpo», «CTpoeHue NnpoKapuoTHYECKO
KIJIETKW».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpenapaTbl pPacTUTEIbHBIX, JKUBOTHBIX KJIETOK,
MUKpOTpenaparbl 0aKTepHalbHbIX KIETOK.

JlabopaTopHasi padora «/3ydueHue cTpoeHus KJIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTnueckas padora «l3yuyeHue cBOICTB KJIETOUHON MEMOpaHbD».

JlabopaTopnas padora «/ccnenoBanue niuazMonnsa U JEIIa3MOIN3a B PACTUTENBHBIX KIETKAX).

IpakTHyeckasi padora «/3yueHue IBUKEHUS LIUTOIIA3Mbl B PACTUTENIbHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMpeBpaLlieHHe JHEPITUU B KJIETKe

AcCUMWISIIIMS U TUCCUMUJISIIIUS — JIB€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa BelecTB: aBTOTPOHBIH
U reTepoTpodHbIi. YyacTue KHCIopoda B OOMEHHBIX Mpolieccax. JHepreTudeckoe oOecreueHue KIETKU:
npeBpamieHne AT® B oOMeHHbIX mpoueccax. DepMEHTATUBHBIA XapakTep peakUuid KIETOYHOTO
Metabonu3ma. DepMeHThl, UX CTpOEHHEe, cBoWcTBa M MexaHu3M JeiictBus. Kodepmentsl. Ornmuuus
(epMEHTOB OT HEOPraHMYECKHUX KaTalln3aTopoB. benku-akTuBaTOpbl U OENKH-UHTHOUTOPBI. 3aBUCUMOCTH
CKOpPOCTH (PepMEHTATUBHBIX PEAKIIUNA OT PA3TUYHBIX (PAKTOPOB.

IlepBUuHBI CHHTE3 OPraHMYECKUX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U OKCUCEHHbIU
domocunmes y oaxmeputi. Ceéemocobuparowue nucMeHmvl U NUSMEHMbl PeakyuonHo2o yernmpa. Ponb
XJIOPOILIACTOB B Tiporiecce ¢porocunTe3a. CreToBas u TeMHoBas (a3el. @omoovixanue, Cs., Cy. u CAM-munsi



gomocunmesa. IIpogyKTUBHOCTD (poTOCHHTE3a. BiusiHue pa3nnyHbX (akTOpoB HA CKOPOCTH (POTOCHHTE3A.
3HayeHue GOTOCUHTE3A.

XemocuHTe3.  Pa3sHooOpa3uwe  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTPUPUUIUPYIOUIHE  OaKTepHUH,
&Kele300aKTepun, cepobakTepuu, BOJIOPOAHbIE OaKTepuH. 3HaU€HUE XEeMOCHHTE3a.

Amnaspobnbsle opranu3Mbl. Buasl Opoxkenusi. [IpogykTel OpOKEHHSI U UX UCIOJIb30BAHUE YETIOBEKOM.
AHa’po0HBIE MEKPOOPTaHU3MBbI KaK 00BEKTHl OMOTEXHOJIIOTUU B BO30YUTENN OOIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl SHeprerudyeckoro obOmena. [loarotoBurtenbHbld 3Tam. [mukomus —
OECKHUCIOPOAHOE PACHICTNICHUE TITFOKO3bI.

buonoruueckoe okucieHue, WIM KIETOYHOE JpIxaHue. Ponb MUTOXOHApPUII B  Ipoleccax
Oouosiornyeckoro okucieHus. Lluknmueckue peaknun. OkuciaurenbHoe (ocopunupoBanue. Hepeus
Membpannoco epaduenma npomonos. Cuumez ATD: paboma npomounot ATD-cunmaswi. IlpenmymiecTra
a’poOHOTO MyTH OOMEHA BEIIECTB Iepea aHadpOoOHBIM. D(PHEKTHBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[oprpersr: [Ix. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuenn, I'.
A. 3aBap3uH.

Tabmumpel u cxembl: «DoTocuHTE3», «IHEpreTudeckuii oOmen», «buocuuTes Oenka», «CtpoeHue
bepmenTa», « XeMOCHHTE3Y.

OO6opynoBaH#e: CBETOBOW MHUKPOCKOII, 000PYI0BaHHE JIJIsl IIPUTOTOBJICHUS TIOCTOSIHHBIX U BPEMEHHBIX
MUKpOIPENnaparos.

JlabopaTopHasi padora «/3yyeHue KaTaIUTUYECKOW aKTHUBHOCTU (DEpPMEHTOB (Ha MpUMEpPEe aMuia3bl
WJIM KaTalasbl)».

JlabopaTopnass paGora «/3ydyeHue (QepMEHTATUBHOTO pacCHICIUICHHS TMEPOKCHIA BOJOpOJA B
PaCTHTEIBHBIX U JKHBOTHBIX KJIIETKAX).

JlabopaTopnasi pabora «CpaBHeHHE MPOIeccOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHHE IPOIECCOB OPOKEHUS U JTBIXAHHS.

Tema 7. HacieacrBeHHasi MHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cuHrtesa. [IpuHIMI KOMIUIEMEHTapHOCTH B pEakLUsAX MaTpPUYHOTO CHHTE3a.
Peanuzanus HacneacTBeHHON nHGopManuu. ['eHeTnueckuii KoJ1, ero cBoMCTBa. TpaHCKPHUMLKS — MAaTPUUHBIH
cuate3 PHK. TIpuHIUIB TPaHCKPUIIIUU: KOMIUIEMEHTAapHOCTh, aHTUIAPAUIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoui kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ stansl. Yuactue TpaHcnopTHelx PHK B OmocunTese Oenka. YcnoBus OmocuHTE3a
6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OnocuHTese Oenka.

Cogpemennvie npedcmagnenus o cmpoeHuu ceHos. OpraHu3anus T€HOMa y MPOKAPUOT U DYKApPHUOT.
Perynsiiiust akTuBHOCTHM T€HOB y mpokapuoT. ['mmoresa omepona (®. Kakxob, K. Mano). Monexynapuoie
MeXanuzmvl dKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynsiyuu pabomel 2eHos. Perynsuus
O0OMEHHBIX MpOIIeccOoB B KieTke. KieTounslil romeocTas.

Bupycel — HekneTouHble (OpMBI )KM3HU U OONMMraTHeie mapa3uThl. CTPOCHHE MPOCTHIX M CIOKHBIX
BHPYCOB, PETPOBUPYCOB, OakTeprodaros. Kusnennwiii yuxn JHK-cooepacawux supycos, PHK-cooepaicawux
gupycos, bakmepuogazos. Obpamunas mpancKpunyus, peeepmasd, UHmezpasa.

BupycHble 3a0oneBaHus uenoBeka, XMBOTHBIX, pacteHuil. CIINJ, COVID-19, comnuanbHble U
MEIULUHCKUE MTPOOIIEMBI.

buoungpopmamuka: ummeepayus u anaruz Oorvwux maccusos («bigdata») cmpyxkmypHoix
ouonocuyeckux oaumnvix. Hanomexuonoeuu 6 ouonocuu u meouyure. Ilpoepammupyemvle ynxyuu Oenxos.
Cnocobbl 0ocmasku 1ekapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUIA.

Tabmuup! u cxemsl: «bruocunTes Oenkay, «'eHeTndeckui Ko, «Bupycen», «bakreprnodarny.

IIpakTnyeckas padora «Co3naHue MOAEIN BUPYCay.



Tema 8. ’/Ku3HeHHbIN HUKJI KJIETKH

Knerounplii nukin, ero mepuoabl u perymsuus. Murepdaza u Muto3. OCOOEHHOCTH MPOLECCOB,
nporekatomux B uHTepdase. [loaroroBka kinetku K aeneHuto. IIpecuHTeTHYeCKUN (MOCTMUTOTHYECKHI),
CUHTETUYECKUN U MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOIbl HHTEP(DA3HI.

Marpuunsiii cunre3 JJHK — perumxanumsa. Ilpunnuner permmkanmu JIHK: xomiuieMeHTapHOCTS,
II0JIyKOHCEPBAaTUBHBII CUHTE3, aHTUNapauieabHocTh. Mexanusm pernkanuu JJHK. Xpomocomsl. Ctpoenune
xpoMocoM. TenoMmepbl W Teimomepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTHN. JIUIIowaHbld |
rarmionIHbIN Habopel XxpoMocoM. ['oMonoruuHbie XpoMocoMbl. [1o10BBIE XPOMOCOMBI.

Henenue kinerku — MmMuTo3. CTajiuum MUTO3a U IPOUCXOAIIME B HUX Ipolecchl. Tumbsl MuTO3a.
Kapnokunes u nuroknses. buosornueckoe 3Ha4eHHE MUTO3A.

Perynsius MutoTHdeckoro nukia kietku. [Iporpammupyemas kiierouHasi TuOeninb — aromnTos.

Knerounoe sapo, XpomMocombl, (QYHKIMOHAIbHAas TeHOMHUKA. Mexanusmel  nponughepayuu,
oughghepenyuposku, cmapenus u euderu xkiemok. «Ljugpposas wnemxa» — Ououngopmamuyeckue mooenu
@DYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpanun

Tabmuipl u cxembl: «KU3HEHHBIM HMKI KIETKW», «Muto3», «CtpoeHue xpomocom», «Perumkarus
JIHK».

O6opyoBaHue: CBETOBOM MUKPOCKOI, MUKponpenaparbl: « MUTO3 B KJI€TKaX KOpELIKa JTyKay.

JlabopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnaparaxy.

JlabopaTopuasi padora «HaOnrogenne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka (Ha TOTOBBIX
MUKpOTIpenaparax)y.

Tema 9. CTpoenue u pyHKIMH OPraHu3MoOB

buonoruueckoe pasHooOpazue opraHu3MoB. OJHOKIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOUHBIE
OpraHU3MBl.

OCOOEHHOCTH CTpPOEHHMsSI M JKU3HEAEATEJbHOCTU OJHOKJIETOUHBIX OpraHu3MoB. bakrepum, apxew,
OJIHOKJIETOYHbIE TPUObI, OHOKJIETOYHBIE BOJAOPOCIH, JpyTrue MpoTUCThl. KoloHManbHbIe OpraHu3MBbl.

B3aumocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpTaHbl U CHUCTEMbI opraHoB. OpraHusm
Kak equHoe 1enoe. 'omeocras.

Tkanu pacrenuit. TUnbl pacTUTENBHBIX TKaHEW: 00pa3oBaTeNIbHAs, TOKPOBHAS, TPOBOAINIAs, OCHOBHAS,
MexaHuuyeckas. OcoOeHHOCTH CTpOeHHUs, PYHKIIMN U pacroyiOKEeHUs TKaHEH B OpraHax pacTeHHH.

TkaHM J>KMBOTHBIX W 4YeJIOBEeKAa. THWIBI JKUBOTHBIX TKAaHEW: OSNUTEIUANbHAs, COCIUHUTEIbHAs,
MbIlIeyHast, HepBHas. OCOOCHHOCTH CTpOoeHUs, QYHKIUN U pacHoONIOKEHUs] TKaHEel B opraHax >KUBOTHBIX U
4eJI0BEKA.

Opransl. BereraTuBHbIC U T€HEPATUBHBIE OpPraHbl pacTeHuil. Opranbl U CUCTEMBbI OPTaHOB KUBOTHBIX U
yenoBeka. yHKIINK OpraHOB U CUCTEM OPTaHOB.

Omnopa tena oprann3moB. Kapkac pacrennii. CkeneTbl 0JJHOKJIETOUYHBIX 1 MHOTOKJIETOUHBIX )KUBOTHBIX.
Hapy:xublii 1 BHyTpeHHUI ckeneT. CTpPOCHHUE U TUIIBI COEUHEHUS KOCTEH.

JIBukeHHe OpraHu3MoB. JIBHKeHHE OJIHOKJIETOYHBIX OpPraHM3MOB: aMEOOUIHOE, JKI'YTHKOBOE,
pecHuuHOe. J[BM)K€HHE MHOTOKJIETOYHBIX PACTeHUN: TPONMM3MBbI M HACTUU. J[BHYKEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YETIOBEKA: MblllieuHas cuctema. Pedrexc. CkeneTHbie MBIIIIBI U UX paboTa.

[Iuranune opranusmos. [lornomieHue BOJbl, YIJIEKUCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB PACTEHUSMU.
[lutanue >KUBOTHBIX. BHYTPUIIONIOCTHOE M BHYTPUKIETOYHOE NHIIeBapeHHe. [luTaHue MO3BOHOYHBIX
AKUBOTHBIX. OTAENbl MuIieBapuTeNbHOro TpakTa. [lumesapurensHble xene3bl. [lumeBapurenbHas cucrema
4eJI0BEKa.

Hpixanne opranm3moB. Jlpixanue pacreHuil. Jlpixanme kuBOTHBIX. Jluddysus rasoB depes
noBepxHocTh kieTku. KoxkHoe npixanue. JlpixarenbHas moBepXHOCTh. JKaOepHoe M JErO4YHOE IbIXaHHE.
JIpIxaHne TO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOLUMOHHOE YCIO0XXHEHUE CTPOEHUs JIETKUX



II0O3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas CUCTEMa 4eaoBeka. MeXaHW3M BEHTWILMM JIETKUX y NTUL U
MJICKOTUTAIOMUX. Perymnsius apixanus. JlprxareabHble 00BEMBI.

TpaHcniOpT BEMIECTB y OPraHu3MOB. TpaHCHOPTHBIE CHCTEMBI pacTeHUH. TpaHCHOPT BEUIECTB Yy
KUBOTHbIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHOCHass cucTeMa IO3BOHOYHBIX >KMBOTHBIX H
yenoBeka. Cepue, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOparieHusi. DBOIIOIMOHHBIC YCIOXKHEHUS
CTPOEHUS KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsus.

Brinenenne y opranusmMoB. Beinenenue y pacreHuid. Bpigenenue y KuUBOTHBIX. COKpaTUTEIbHBIE
Bakyosid. Opranbl BeiaeiaeHus. OunbTpanus, cekperus u oOpaTHOE BCachlBaHHE KAaK MEXaHU3MbI PabOThI
OpraHoB BblJeseHUsd. CBA3b IOJIOCTH Tejla C KPOBEHOCHOW U BBIIACIUTENBHOM cucTeMamu. Boiaenenue y
MO3BOHOYHBIX XMBOTHBIX M 4yenoBeka. llouku. Ctpoenune u ¢(yHKIuoHHpoBaHue Heppona. ObOpasoBanue
MOYH Yy YEJIOBEKaA.

3amuTa y OpraHu3MOB. 3alluTa Y OJHOKJIETOYHBIX oOpranu3moB. Cropbl OakTepwii U LUCTHI
IIpOCTEHIINX. 3alMTa y MHOIOKJIETOUHBbIX pacTeHuid. Kytukyna. CpencTtBa NacCUBHOW M XMMHYECKOH
3amuThl. DUTOHIUABI.

3amura y MHOIOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX MNpPOM3BOJHBIE. 3alllMTa OpraHU3Ma OT
Oonesneil. MMMyHHas cucrema uenoBeka. KIeTOUHBI W TyMOpalbHBII MMMYHUTET. BpOXIEHHBIA U
MPUOOPETEHHBIN crienupuIecKii HUMMYHUTET. Teopus KIOHAIbHO-ceIeKTUBHOTO nMMyHuTeta (I1. Dpmux, O.
M. bepuer, C. ToneraBa). BocnanurenbHble OTBETHl OpPraHu3MoB. Pojib BpOXAEHHOIO HMMMYHUTETa B
Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

PazgpaxxumocTte M peryisiiuss 'y OpraHusmMoB. Pa3apakuMOCTh y OJHOKJIETOYHBIX OPTraHU3MOB.
Takcucel. PaznpaxumMocTb U peryisiius y pacteHuil. PocToBble BemecTBa U UX 3HaYCHHE.

HepBHast cuctema u peduexTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u €€ OTAENBI.
OBOJIIOIIMOHHOE YCJIO)KHEHUE CTPOEHUS HEPBHOW CHUCTEMBl Yy JKUBOTHBIX. OTHenbl TOJOBHOIO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduekropnas nyra. besycinoBHbie U ycIoBHbBIE peIEKCHI.

I'yMopanbHas peryisauus W SHAOKPUHHAs CHCTEMa >KMBOTHBIX M 4ejoBeKa. JKene3bl dHIOKpUHHOU
CUCTEMBI M UX TOPMOHBI. J[elicTBHE TOPMOHOB. B3auMOCBSA3p HEPBHON M 3HIOKPUHHOM CHCTEM. [ mmoraiamo-
runodusapHas cucTema.

JdemoncTpanuu

IToprper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUHBIE BOJOpOCIH», «bakTepumy,
«IIpocreiimme», «OpraHbl LBETKOBBIX pacTeHHi», «CHUCTEMBI OpPraHOB TO3BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHM pacTeHuit», «KopHeBble cuctembl», «CTpoeHue ctelms»,
«CTpoeHue JIUCTOBOM INIACTUHKNY, « TKaHU )KUBOTHBIX», «CKeleT yenoBekay, «lIumesapurenpHas cuctemay,
«KpoBeHocHas cucremay, «JlpixarenapHas cucreMa», «HepBHast cucremarn, «Koxa», «MpbliieuHas cuctemar,
«BpimenurenbHas  cucreMa», «OHIOKpUHHas  cuctema», «CTpoeHue  MbIILbD, «MMMyHUTET»,
«Kumeunononoctusie», «CxeMa NMUTaHUS pacTeHUN», «KpOBEHOCHBIE CUCTEMBI ITO3BOHOUYHBIX KUBOTHBIX),
«Ctpoenue ruaps», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHe J105K1€BOT0 uepBs», «HepBHas cuctema
pr10», «HepBHas cucrema narymkmn», «HepBHas cucrema mpecMbikaromuxcs», «HepBHas cuctema ntuiy,
«HepBHas cucrema miekonuTamomux», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynoBaHue:  CBETOBOM  MHKpPOCKON,  MHUKpOIIpEnapaTthl  OJHOKJIETOYHBIX  OPraHU3MOB,
MHUKpOIIpenaparbl TKaHEW, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTTIOKOKUX, AKUBBIE IK3EMILIAPHI
KOMHATHBIX pPacTeHHUM, repOapuu pacTeHUU pasHBIX OT/ENIOB, BIAXKHBIE IMpenapaThl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJloBeKa, OoOopyaoBaHUE s
J€MOHCTpAllM TMOYBEHHOTO M BO3JAYIIHOTO IMUTAaHMUS PAcTEHUH, paclIerieHHs Kpaxmaja U OelKOB IOoJ
neiictBueM (EepMEHTOB, 000pyHOBaHME Ul AEMOHCTPALMU ONBITOB IO M3MEPEHUIO KU3HEHHOH EMKOCTH
JErKNX, MEXaHU3Ma JbIXaTEIbHBIX JBUKEHUN, MOJIEIN TOJOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabGoparopHasi pabdora «l3yueHne TKaHEl pacTEHUI.

JlabopaTopHasi padora «/3y4ueHue TkaHel KUBOTHBIX».



JlabopaTopHasi pabora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHOkeHHe 1 pa3BUTHE OPTaHN3MOB

DopMbI pa3MHOKEHHUSI OpPTaHU3MOB: Oecrojioe (BKJIIOUYash BETeTaTUBHOE) W ToyioBoe. Bunbl 6ecronoro
Pa3MHOXKEHHUS: TIOYKOBAHUE, CIIOPYJISIUS, (parMeHTalNsl, KIOHUPOBAHHE.

[TonoBoe paszmuoxenue. IlosnoBeie kineTkw, uiau ramersl. Meio3. Cragum wmeiioza. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonornyeckuii CMbICI MeHO03a U IOJIOBOTO Impouecca. Meio3 u ero
MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazsutue. ['amerorenes y kuBoTHbIX. [lonoBsie xkene3pl. OOpa3oBaHUe U pa3BUTHE
II0JIOBBIX KJIE€TOK. CriepmaToreHes u ooreHes. CTpoeHue OJ0BBIX KIETOK.

Omo10oTBOpEeHNE M SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHUS: HAPYXKHOE,
BHyTpeHHee. [laprenorenes.

WnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUS — HayKa O Pa3BUTHH OPTaHU3MOB.
Mopgocenez — oona u3z 2nagnvix npobrem samopuonocuu. Konyenyua mopghoeenos u mooenu mopgozenesa.
Cragun oSMOpuoreHesa JKMBOTHBIX (Ha mpumepe Jsarymku). JpoOGmenume. Tumbl  apoOieHus.
Jemepmunupogannoe u Hedepmunupogannoe Opodnenue. bnacmyna, munet o6nacmyn. OcOOEHHOCTH
OpoOsieHUsT MIIEKOMUTAIOMIUX. 3apOoJbIIIeBble JUCTKU (TacTpyisaius). 3akiaJka OpraHoB M TKaHEW U3
3apOJIbIIIEBBIX JIUCTKOB. B3anMHOe BIMsSHME 4YacTell pa3BHBAIOIIETOCS 3apojbliia (dMOpUOHANIbHAS
MHAYKIMS). 3aKiajKa [UIaHa CTPOCHUSI )KMBOTHOIO KaK Pe3yJbTaT MEepPapXMUECKUX B3aUMOJCHCTBHUIl I'€HOB.
Brusinue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IMYHBIX (PaKTOPOB OKPYKAIOIICH CPEIIbI.

Poct u pazsurtue xxuBotHbIX. [TocTamMOpronanbHblit epuo. [Ipsimoe u Henpsimoe pa3ButHe. Pazputue
¢ Meramop(}o3oM y Oecro3BOHOYHBIX U TMO3BOHOYHBIX XKMBOTHBIX. bHOIOrHYecKoe 3HAYEHHE MPSIMOrO U
HENpsSIMOTO Pa3BUTHSL, UX PACIPOCTPAaHEHUE B NpUpoAe. TUIbl pocta )KUBOTHBIX. DaKTOPhI PETYJISALUN poCTa
KUBOTHBIX U yesoBeka. CTaguM NOCTIMOPUOHAIBHOIO Pa3BUTHUS Yy KHUBOTHBIX W desoBeka. llepuopbl
OHTOTeHe3a yenoBeka. CTapeHue U cMepTh Kak OMOIOTUYECKUE TPOIIECCHI.

PazMHoxeHMe U pa3BuTHe pacteHuil. ['ametoput u cnopodur. Meilo3 B )KU3HEHHOM ILIUKJIE PACTCHUH.
OOpazoBanue crop B Tpoiecce Meioza. ['ameroreHe3 y pacteHuil. OIUIOJOTBOpEHHE U pa3BUTHE
pacTUTENBHBIX OPraHu3MOB. /[BOilHOE OIJIOJOTBOpPEHHE y LIBETKOBBIX pacTeHui. OOpa3oBaHHE U pa3BUTHE
CEMEHH.

MexaHn3MBI PeTyJILUN OHTOTE€HE3a Y PACTEHUM U KUBOTHBIX.

JdemMoHcTpauuu

[Moptpersr: C. I'. HaBamun, X. [lIneman.

Tabmuuel u  cxembl: «BereratuBHoe pa3sMHOXeHHEe», «THUmbl 0€Cmonoro  pa3MHOKEHHSD,
«PasMHOXeHHE XIaMUIOMOHAIbD», «Pa3mMHOXkeHue »dBrieHs», «PasMHOXKeHHMEe THAPB», «Meio3y,
«Xpomocombl», «l'amertoreHes», «CTpoeHue AHWLEKIETKHM U crepmaro3ouga», «OCHOBHBIE CTaauu
oHTOreHe3za», «lIpsmoe u Hempsmoe pasBuTHE», «Pa3BuTHe Malckoro »xyka», «Pa3Butme capaHum»,
«Pa3Butne nArymkm», «JlBOWHOE OIUIOJOTBOPEHHME Yy LIBETKOBBIX pacTeHHMi», «CTpoeHune ceMsH
OJIHOJIOJIBHBIX U JIBYAOJBHBIX PACTEHUIY, « KM3HEHHBINM LIMKJI MOPCKOW KamyCThbD», « KMU3HEHHBIN LUK MXa»,
«OKV3HEHHBIV UKJ TATOPOTHUKAY, «KU3HEHHBIN LIUKIT COCHBIY.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaThl SHIEKIETOK M CHEpPMaTO30HI0B, MOJEIH
«LIuKI pa3BUTHS JIATYIIKW.

JlabopaTopnasi padora «/3ydeHne cTpoeHus NOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTax».

IIpakTnueckas padora «BplsBiIeHNE TPU3HAKOB CXO/ICTBA 3aPOJIbIIIEH TO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHUS BBICIIIUX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

VcTopus CTaHOBJECHHS W pPa3BUTUS T€HETHKH Kak Hayku. Pabotsl I'. Menpens, I'. ne ®pwuza, T.
Moprana. Ponb oTedecTBeHHBIX YUEHBIX B pa3BuTuu renetuku. Padoter H. K. Kombrosa, H. 1. BaBuiosa, A.
H. benoszepckoro, I'. 1. Kapneuenko, 0. A. ®duwmmuenko, H. B. TumodeeBa-Pecosckoro.



OCHOBHBIE TE€HETHUYECKHE TMOHITHS M CHUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUIEJIbHbIE TE€HBI,
aNbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIA MPU3HAK, TOMO3UIOTa, T'E€TEPO3UTrOTa, YUCTas
JUHUS, THOPUABI, TeHOTHUIl, peHOoTUN. OCHOBHBIE METO/bI TEHETUKH: THOPUAOIOTHUECKHUM, TUTOIOTHUECKHIHA,
MOJIEKYJISIPHO-T€HETHYECKU .

JdemMoHcTpanuu

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. BaBusnos, A. H. benozepckuii,
I'. 1. Kapneuenko, 1O. A. ®wmmuenko, H. B. TumodeeB-PecoBckuii.

Tabmuis! u cxeMbl: «MeTo bl TeHETUKI, «CXEeMbI CKPEIIUBAHUS.

JladopaTopHasi padota «/lpo3oduina kak 00BEKT FreHETUICCKIX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemmbanue. [lepBblii 3akoH MeHaens — 3akoH equHo00pasusi THOPHUIOB MEPBOTO
nokonenus. IlpaBuno noMuHHMpoBaHus. Bropoll 3akoH MeHnenss — 3aKOH pacUICIUICHHs ITPU3HAKOB.
[uronornyeckre OCHOBBI MOHOTHOPUIHOTO CKpEIIMBaHus. [ Mmore3a 4ucToThl raMer.

Ananuzupyrouiee ckpemuBanue. [[poMekyTOUHbIN XapakTep HaclienoBaHud. Paciienienne npu3HakoB
[IPU HEMOJIHOM JOMHHHUPOBAHUH.

JurubpunHoe ckpeuiuBaHue. Tpetwit 3akoH MeHnuenss — 3aKOH HE3aBUCHMOTO HAacleOBAHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CuemienHoe HacnenoBanue mpuszHakoB. Paborer T. Moprana. CremnsieHHOe HacjaeIOBaHUE TEHOB,
HapyIICHUE CLUEIJICHUS MEXy TeHaMU. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIM MEXaHM3M OIPEAENICHUs MoJa. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
'omorameTHbIii U reTeporameTHbld MoJ. ['eHeTHueckas CTpyKTypa IOJOBBIX XpomocoM. HacnenoBanue
MIPU3HAKOB, CIICTUICHHBIX C IMTOJIOM.

I'enoTun kak nenoctHas cucrema. [lnenoTponuss — MHOXKECTBEHHOE JEHCTBUE reHa. MHOKECTBEHHbIN
aitenusM. BzaumopelictBue HeauienbHbIX reHoB. KoMmieMenTapHocTs. Onuctas. [lonumepus.

I'eneTnyeckuit KOHTPOIb Pa3BUTHUSl PACTEHUH, JKUBOTHBIX M YEJNOBEKa, a TaKkke (PU3NOIOTUYECKUX
MPOIIECCOB, MOBEICHUSI M KOTHUTHUBHBIX (QYHKIUH. ['eHeTHUeckue MeXxaHU3Mbl CUMOMOTEHE3a, MEXaHU3MBbI
B3aUMOJICHCTBUSL «XO35MH — TMApPa3UT» U «XO35IUH — MHKpOOHOM». ['eHeThueckue acrheKTbl KOHTPOJIS M
W3MEHEHHUS HACJIeICTBEHHOW HH(OPMAIIMK B TOKOJICHHIX KIIETOK U OPTaHU3MOB.

JdemoncTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuuprt u cxemsl: «llepBelid u BTOpOMl 3akoHBl Mennens», «Tperuir 3akoH Menaensy,
«Ananuzupymoliee ckpemuBanuey», «Hemonnoe noMmuanpoBanuey, «CLUEIIIEHHOE HAClIeJOBaHUE TPU3HAKOB Y
nposzodpuins», «l'enetnka mona», «Kapuotun uenoBeka», «Kapuotun apozoduns», «KapruoTUnm OTULIBD,
«MHOXeCTBEHHBIN aninenn3My, « BzanMmoieiicTBie TEHOBY.

O6opynoBaHue: MOJENb 71l JIEMOHCTPAIMH 3aKOHOB €IMHO00pasusi THOPUIOB TIEPBOTO TOKOJICHHS U
pacuieruieHus] TPU3HAKOB, MOJENb JUIsl JAEMOHCTpPALMM 3aKOHA HE3aBHCHUMOTO HACJIeI0BaHUSI MPHU3HAKOB,
MOJEJIb JUIsl IEMOHCTPALMK CUEIIJIEHHOTO HACIE0BaHUsl IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpOIIpenapar:
«JIpo3odumnay.

IIpakTuyeckasi padora «/3yueHue pe3yIbTaTOB MOHOTHOPHUTHOTO CKPEIIMBAHUS Y APO30DUITBI.

IIpakTnyeckas padora «l3ydeHnue pe3yabTaToB JUTUOPUTHOTO CKPEUTUBAHUS Y APO30PIIBD.

Tema 13. 3akoHOMepPHOCTH M3MEHYHMBOCTH

B3aumopeiictBue reHotuna u cpenasl npu (popmupoBaHuu (GeHotuna. M3MEeHUMBOCTH MPU3HAKOB.
KadecTBeHHBIEC M KOTWYECTBEHHBIE MPU3HAKH. BUIBI N3MEHUMBOCTH: HEHACIICICTBEHHAS 1 HACIIC/ICTBCHHASI.

MonudukarronHas U3MEHYUBOCTh. Polb cpenbl B hopMupoBaHUH MOIU(MUKAITMOHHONW U3MEHUUBOCTH.
Hopma peaknuu npusHaka. Bapuanumonsslii psn u BapuauuoHHas kpusass (B. Moranncen). CpoiicTBa
MOIU(PUKAITIOHHON U3MEHUYUBOCTH.

['eHoTHNMUecKkass M3MEeHUNBOCTh. CBOMCTBA F€HOTUIIMYECKONM M3MEHUYMBOCTU. BHIIBI reéHOTUIIMYECKON
W3MEHUYUBOCTH: KOMOMHATHBHAS, MyTaIl[HOHHASI.



KomOunaTuBHas n3MeHYMBOCTh. Mei03 1 I0JI0BOM Mpolecc — 0CHOBa KOMOMHATHBHOW N3MEHYUBOCTH.
Pone koMOMHATHBHOM N3MEHUYMBOCTU B CO3JJaHUU T€HETHUYECKOTO Pa3HOOOpa3Hs B Ipeenax 0JHOr0 BUAA.

MyTanmoHHasi U3MEHYMBOCTb. BuIpl MyTaluil: T€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. CIIOHTaHHBIE U
WHIYIUPOBAHHBIE MYTalMM. SepHble W LUTOILIa3Marndeckue wmyraund. ComMaTH4YecKHe M IOJIOBbIE
MyTauuu. [IpudrHbl BOBHUKHOBEHUS MyTaluil. MyTareHsl U MX BIIMSHHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTaLIMOHHOTO IpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B HacieacTBeHHoW usmeHunBocty (H.M. BaBumos).
BresnepHast ”3MEHYMBOCTh U HACJIEICTBEHHOCTb.

Onucenemurxa u MU2eHOMUKA, POlb NUSEHEMUYUEeCKUX (aKmopos 6 HACAeO08aAHUU U USMEHYUBOCHU
GenomunuyecKux NPU3HAKo8 y opeaHu3Mos.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Noranucen, H. 1. BaBumos.

Tabmuis! u cxembl: «Bunbl uameHUnBOCTHY, «MOAUpUKAIMOHHAS U3MEHUYUBOCTHY, «KoMOMHATHBHAS
U3MEHUYUBOCTHY, «Meio3», «OmionoTBopeHuey, «['eHeTnueckue 3a00aeBaHus YeTI0BeKay, « BUABI MyTaliuiiy.

OObopynoBanue: KHUBbIE M TepOapHBIE SK3EMIUISIPHl KOMHATHBIX PACTEHHH, pUCyHKH ((ororpadun)
KUBOTHBIX C Pa3JIMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopuass padora «lccnegoBaHue 3akKOHOMEpHOCTEH MOIUGUKALMOHHOW H3MEHYUBOCTH.
[TocTpoeHue BapuallMOHHOTO Psiia U BAPUALIMOHHOM KPUBOM».

IIpakTnyeckas padora «MyTauuu y Apo30(uiisl (Ha TOTOBBIX MUKPOIIPETIapaTax ).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoBeka. MexayHapoaHas MporpaMMa HCCIEIOBAHMS TI'€HOMa 4elioBeka. MeTroabl
M3Y4YCHHs] TEHETHKH 4YEJIOBEKa: T'€HEaJOrH4ecKuil, OJM3HEIOBbIN, HUTOT€HETUYECKUH, MOIMyJISIHOHHO-
CTaTUCTUYECKUH, MOJIEKYJSIpHO-TeHeTHUecKUid. COBpEMEHHOE OIpe/eieHUe TI'€HOTHUNA: IOJHOT€HOMHOE
CEKBEHUPOBAHKE, TCHOTUITUPOBAHUE, B TOM 4mcie ¢ moMoiisio [11[P-ananu3a. HacnencrBennsie 3a00neBanus
yenoBeka. ['eHHbIE W XpPOMOCOMHBIE  0OJe€3HHM  yenoBeka. bonesHn ¢ HacleACTBEHHOU
IIPEIPACIIONIOKEHHOCTEIO. 3HAUEHNE MEIUIMHCKON T'€HETUKN B MPEJOTBPAILIECHUN M JIECYEHUH N€HETHYECKHUX
3a0oyieBaHUN yenoBeKa. MeIuKo-reHeTudeckoe KoHcynbTHpoBaHue. CTBosioBble KieTku. [lonsTue
«TEHETHYECKOI0 TIpy3a». OTHYECKUE acCHeKThl HCCIEAOBAaHWNA B 00JacTH pEJaKTUPOBAHHUS TE€HOMa U
CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOpbl MOBBIIEHHONW YYBCTBHUTEIBLHOCTH YENOBEKAa K (DU3MUYECKOMY M XUMHUUYECKOMY
3arpsAA3HEHUIO OKPYIKaroIIeH cpepl. I eHeTrndeckas mpeapacionoKEHHOCTh YeJIOBEKa K aTOJIOTHSIM.

JdemMoHcTpauuu

Tabmuie! u cxemsl: «Kapuotun yenoBekay, «MeToabl U3yueHHUs] TeHETUKH YeloBeKay, «[ eHeTnueckue
3a00JIeBaHUs YETIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POJOCIOBHON.

Tema 15. Cenrekuusi OpraHusMoB

JloMecTukanus M ceiaeKuus. 3apoXkIeHue celeKUMu M JoMmectukanuu. Yuenue H. WM. BasuioBa o
LleHTpax HPOMCXOXKAEHUS U MHOrooOpasusi KyJIbTypHBIX pacTeHHi. Poib cenekuuu B CO3JaHUM COPTOB
pacTeHuil U mopoJ *KUBOTHBIX. COpT, MOpOJa, MTAMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOM
m3menunBocTy H. V. BaBuioBa, ero 3naueHue i CEIEKIIMOHHON PabOTHI.

Metoabl celeKIMOHHOM paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIM M MHIAMBHIYaJbHBIA. Tarbl
KOMOMHAIIMOHHOM celeKIMU. McnplTaHne npou3BouTeneil mo noroMctBy. OTOOp M0 reHOTHITy ¢ TOMOIIbIO
OIICHKU (DEHOTHUIIAa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIibio aHamu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ[ CEJCKIIMOHHOW paloThl. PanuanuoHHBIN M XUMHYECKHI
MyTareHe3 KaK HWCTOYHUK MyTaluid y KyJIbTYpHBIX (opMm opraHuzMoB. lcmonp3oBaHHE TE€HOMHOTO
penakTHpOBaHUS U METOI0B pekoMOnHaHTHBIX JIHK mist momydeHus ncXxoaqHoro MaTepuana sl CeNeKIINU.

[Tonyuenue nomumiuounoB. BHyTpuBuaoBas ruGpunuzanus. Bin3kopoacTBeHHOE CKpellMBaHUE, WIH
nHOpuuHT. HeponcTBeHHOe cKpeluBaHue, Wi ayTOpuauHr. ['etepo3uc u ero npuuuHbl. Vcnonb3oBaHue



rerepo3uca B cenekuuu. OtmanéHHas rubpuamsanus. [Ipeomonenue Oecronus MEXBUIOBBIX THOPHUIOB.
JlocTHKEeHUSI CeNIEKIIUU PACTEHUM U JKUBOTHBIX. «3€1EHAsI peGonoOYUsL.

CoxpaHeHHe M U3yYE€HHE T'€HETMYECKUX PECYpCOB KYJbTYPHBIX PACTEHHM M HUX JAUKUX POAUYEH IS
CO3/IaHUS HOBBIX COPTOB M THOPHIOB CEIbCKOXO3IUCTBEHHBIX KYIbTYp. HM3yueHue, coxpanenue u ynpagierue
2EHEeMUYECKUMU PeCYPCaMU CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX JCUBGOMHBIX 6 YeNsaX YAYyUleHUs
CYUWecCmeyromux U co30aHusi HOBbIX NOPOO, TUHUU U KPOCCO8, 8 MOM HUCTLE C NPUMEHEHUEeM CO8DEMEHHbIX
Memo008 HAYUHBIX UCCIe008aHUL, NEePed0BbIX UOell U NePCHEeKMUBHBLX MEXHOI02ULL.

JdemoHcTpauuu

[Toprpetsr: H. N. BaBunos, 1. B. Muuypus, I'. 1. Kapneuenko, I1. I1. JIykssnenko, b. JI. Acraypos, H.
bopnoyr, 1. K. benses.

Tabmuipl u cxembl: «LIeHTpBI MPOMCXOXIEHUS M MHOr000paszusi KyJbTYpHBIX pPAacTEHUN», «3aKOH
FOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOM HW3MEHYMBOCTH», «Metonbl cenekuun», «OTnanéHHas
rudpuam3anysy, «MyTtareHesy.

JlabopaTopHas padora «/3ydyeHne copToB KyJIbTYPHBIX PACTCHHUI U MOPOJI JOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3ydyeHne METOJOB CEJIEKIIUN PACTEHUID.

IIpakTnyeckas padora «IIpuBrBKa pacTeHUI».

Ikcekypeust «OCHOBHBIE METO/BI U IOCTH)KEHHUS CENEKIUN PACTEHUH U KUBOTHBIX (Ha CENEKIIMOHHYIO
CTAHIIMIO, TUIEMCHHYIO ()epMy, COPTOHCIBITATCIBLHBI yYaCTOK, B TEILNIMYHOE XO3SHCTBO, B JTAOOPATOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO ILICHTPA)».

Tema 16. BHOTeXHOI0THA M CHHTETHYECKAS OMOJIOTUSA

OOBeKThI, UCTIOTIB3yEMble B OMOTEXHOJOTUH, — KIIETOYHBIE U TKAHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI,
WX XapakTepuCTHKa. TpaguiuoHHas OWOTEXHOJOTHS: XJIeOOIeUeHHEe, TMONyYeHUE KHUCIOMOJIOYHBIX
MPOJYKTOB, BUHOAeNHe. Mukpobuonorundeckuii cuHTe3. OOBEKTHl MHUKPOOHOJIOTHUECKUX TEXHOIOTHM.
[IpousBocTBO O€nKa, aAMUHOKUCIOT U BUTAMHHOB.

Co3anue TEXHOIOTUM U MHCTPYMEHTOB LIEJIEHANPABICHHOTO0 U3MEHEHUSI 1 KOHCTPYUPOBAHUS T€HOMOB
C IEJbI0 TOJYYEHUs] OPraHW3MOB M WX KOMIIOHEHTOB, COJEpXKAIIMX HE BCTPEUYAIOIIHUECS B MPHUPOJIE
OMOCUHTETUYECKHE ITYTH.

Krnerounas unxkeHepus. MeToapl KyIbTyphl KJIETOK M TKaHEW pacTeHUil W KUBOTHBIX. KprnobaHkw.
ComaTnueckas TuOpUIU3alMs W COMATUYECKUH sMOpuoreHe3. lcmonb30BaHUE TalIONIOB B CEJIEKIUU
pacrenuii. [lonyuenue MOHOKNOHANbHLIX aHmumen. Hcnonb3osanue MOHOKIOHANbHLIX U NOJUKIOHATbHBIX
anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMsS SHIEKIETOK M KJIOHHPOBAHUE
KUBOTHBIX. METOJ TpaHCIUIAaHTALIUU SJEP KIETOK. TexHonozuu 0300poGieHus, KylbMusUposaunus u
MUKPOKTIOHATILHO20 PAZMHONCEHUS CEIbCKOXO3AUCMBEHHbIX KYIbMYP.

XpOMOCOMHass M TE€HHas WHXEHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPYHpPOBaHUE
pekomOunanTHbIX JJHK. Coz0anue mpanceennvix opeanuzmos. JJocTHxReHUS U IEPCIEKTUBBI XPOMOCOMHOM 1
TeHHOW MH)KEHEePHUH. DKOJIOTUYECKUE U STUIYECKHE MTPOOIeMbl TeHHOW HHKEHEPUU.

Menununackue  O6uotexnHonmoruu. IloctreHomuas  uudpoBas  meaunmua.  [MI[P-muarnoctuka.
MeTaboIOMHBIN aHaW3, TEHOLCHTPUYECKUNA aHAIM3 TPOTEOMa YEJIOBEKA JJIsi OLEHKH COCTOSHHUS €ro
3710poBbs. Vcnonb30BaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OnonnxeHepus it pa3paboTKu
(GyHIaMEHTANbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3JaHMsl KOMIUIEKCHBIX TKaHEH coueTaHueM
TEXHOJIOTUI TPEXMEPHOTO OMONMPUHTHHTAa U ckaddoIauHTa [JIs pelIeHus 3a4ad MepCOHATU3UPOBAHHON
METUITAHEI.

Co3manrie BEKTOPHBIX BAKIIMH C IETBI0 OOecredeHuss KOMOMHUPOBAHHON 3alllUTHl OT BO30yauTeseH
OPBU, ycraHoBieHHE MOJEKYISPHBIX MexaHu3MoB (QyHkuuoHupoBanusi PHK-comepxamux BupycoB,
BBI3BIBAIOMINX 0CO00 OMACHbIE 3a00JIeBaHUSI YEIOBEKA U KIUBOTHBIX.

JdemoHcTpauuu

Tabmupr uw  cxembl: «lcmonb30BaHME MHUKPOOPTaHM3MOB B IMPOMBIIIJIEHHOM IPOU3BOJCTBEY,
«Knerounas unxxenepus», «['eHHast HHKEHEPUS.



JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomyueHnue MOJIOYHOKHUCIBIX IPOAYKTOBY.

JKckypeusi «bUOTEeXHONOTHMA — BaKHEHIIAs TMPOW3BOJAUTENbHAS CHJAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BuTHE IBOJTIOIUOHHBIX MPEACTABJIEHUA B 0M0JI0THHI

OpomtonmonHas teopus Y. JlapBuHa. [Ipennocslaiky BOSHUKHOBEHMsI AapBUHU3MA. JKH3Hb M HayuyHas
nesarenbHocTh Y. /lapBrHa.

JBwxyme cuiasl 3Bosouuud BuaoB 1o Y. JlapBuHy (BBICOKAas HMHTEHCHUBHOCTb DPa3MHOXKEHUS
OpPraHU3MOB, HACJIEJCTBEHHAs: U3MEHUYMBOCTh, OOpb0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIH U HMCKYCCTBEHHbIN
oToop).

Odopmienne cuntetndeckoi Teopunu sBomouuu (CTD). HeiitpanbHas Teopus 9SBOMIONHUM.
CoBpeMeHHast HBOJIOIMOHHAs OMoJIorHsl. 3HaUeHUE 3BOJIIOLMOHHON TeopuH B (POPMUPOBAHMM €CTECTBEHHO-
HAy4HOU KapTUHBI MHpa.

JdeMoHcTpanun

[Toprpertsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y. apsun, C. C.
Yersepukos, U. 1. HImaneraysen, k. Xonnenn, . K. benses.

Tabnuuel u cxemsbl: «Cucrema xuBoil npupoas! (no K. Jlunner)», «JlecTHuna XUBBIX CyIIECTB (110
Jlamapky)», «MexaHu3m (HopMupoBaHUsI IPUCIIOCOOICHUN y pacTeHul 1 *)UBOTHBIX (1o Jlamapky)», «Kapra-
cxema Mapmpyrta nyremectsus Y. Japsuna», «Haxomkm Y. [lapBunay, «®Popmbl OopsOBI 3a
cymiectBoBanue», «Ilopoast romy6eit», «MHoroobpasue KyJIbTypHBIX (GOpM KamycTbl», «[lopoasr momamHmx
KHUBOTHBIX», «Cxema oOpazoBaHMs HOBbIX BUAOB (10 Y. lapBuHy)», «CxeMa COOTHOLICHUS JBMXKYIIUX CHII
IBOJIIOLIMNY, « OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Mukpo3Bosonus 4 eé pe3yabTaTbl

[Tomynsmus kak sneMeHTapHas eAuHMIA 3BOMIONUH. COBpEMEHHBIE METOJ/bI OLIEHKH TN€HEeTHYECKOIo
pasHOOOpa3usi W CTPYKTypbl mnomynsuui. M3meHeHune reHopOHIa NOMYJSAIUM Kak 3JIeMEHTapHOe
HBOJIIOIIMOHHOE sIBIeHUE. 3aKOH reHeThyeckoro paBHosecus J[x. Xapau, B. Baiin6epra.

DOneMeHTapHble (PaKTOphl (ABUXKYIIHME CHJIBI) ABOMIONMU. MyTtanvoHHbIN miporiecc. KomOuHaTtuBHas
M3MEHYUBOCTh. Jlped reHoB — ciydailiHble HEHAINpaBJICHHBIE M3MEHEHMSI YacTOT ajuiefied B MOIMYJISIUsX.
O¢dexr ocHoBarens. Ipgexm 6Oymuinounozo eopaviwka. CHudiCeHue 2eHemuiecKo2o paszHooopaszus:
npuuunbl u creocmeus. llposaenenue sghgpexma opeiigha 2enos 6 60rbUIUX U MANBIX nONYAAYUAX. MUTpaLun.
W3omsmus nonmynauuit: reorpagudeckas (pocTpaHCTBEHHAsI), OMoiorudeckas (pernpoyKTUBHas).

EctectBennbiii oTO0Op — Hampasisitomuil (akrtop 3Bodronuu. DOpMBI €CTECTBEHHOIO OTOOpa:
JBIKYIIUH, CTaOMIM3UPYIOMIMK, paspbiBatomuil (nau3pyntuBHbli). [lonoBoit oTOop. BosHukHOBeHHE u
9BOJIIOLIMSI COLIMAJIBHOTO TIOBEIEHUS )KUBOTHBIX.

[IpucnocoO0aeHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOIBOIIOLMU. Bo3HUKHOBEHNE MPUCTIOCOOIEHMIMA
y opraHusmMoB. Apomopdo3sl U uauoazanTauuu. Ilpumepsl mOpuCNOCOONIEHMH Yy  OpPraHHU3MOB:
MOp(OJIOrHUECKHE, ¢duznonoruueckue, OMOXUMHUYECKHE, MIOBE/ICHYECKHUE. OTHOCUTENBHOCTH
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumooOpasoBaHue kak pe3ynbTaT MHUKpO3BoJouuu. Wzomsmus —
KItoueBoil  ¢aktop BuaooOpazoBaHus. [yt u  cmocoObl  BHIOOOpa3oBaHMS: — aIONATPUYECKOE
(reorpaguueckoe), cuMnaTpu4eckoe (IKOJIOIMYECKOe), «KMIHOBEHHOEY (TIONUIUIONAN3ALUS, THOPUIN3ALIIHS).
JUINTENbHOCTD 3BOJIIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl HopMUpPOBaHUS OHMOJIOTUYECKOTO PAa3HOOOpa3Hsl.



Ponp 3BOMIOLIMOHHON OWoONOrMM B pa3palOTKe HAyYHBIX METOJOB COXpaHEHHs OHMOpa3zHOOOpa3usl.
MHUKpPOABOIIONHS ¥ KOABOJIOIMS Mapa3UTOB M UX X03sieB. MexaHU3Mbl (POPMHPOBAHUS YCTOHYHMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

[Toptpersr: C. C. YerBepukos, O. Maiip.

Tabmuupl u cxembl: «MyTalmoHHass U3MEHUUBOCTBY, «llomynsuumoHHas cTpykTypa Buia», «Cxema
IposiBIeHUsl 3akoHa Xapau—BaiinOepra», «JIBHxKyliue CHIIBI 3BOJIIOLUNY, «DKOJOrMUYEcKass H30JALUs
nonyJysanuil ceBaHckoi openny», «['eorpaduueckas M30yALUSA JTUCTBEHHUIIBI CUOMPCKOW M JIMCTBEHHUIIBI
naypckoil», «IlomyasioHHbIe BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxeMa JelCTBUS €CTECTBEHHOIO
otbopa», «Dopmbl 60pBOBI 3a cymiecTBOBaHUEe», «VHIyCTpHABbHBIN MenaHu3my», «KUBbIE HCKOIAeMBICY,
«IloKkpoBUTENBCTBEHHAs ~ OKpacka  >KMBOTHBIX», «[Ipenynpexnaromas  OKpacka  KMBOTHBIX»,
«®Puznonoruueckue aganranun», «IIprcrnocobIeHHOCTh OpraHU3MOB M €€ OTHOCUTENIBHOCTBY, «Kpurepun
BUa», «Buapl-nBoitaukm», «CTpyKTypa BHIa B Ipupoae», «CrnocoOsl BunooOpasoBanus», «I eorpaduueckoe
BUZ000pa3oBaHue TPEX BHIOB JIAHABIIICH», «DKOJOTHUECKOE BHUA000pAa30BaHHE BUAOB CHHHUID),
«[Tonumnonnsl pacreHuit», «KanycTHo-peaeuHsiii TuOpuL.

Ob6opynoBaHue: repdapuy pacTeHUM, KOJJIEKIMM HAaCEKOMBIX, Uyyesla NTHIl U 3BEepel ¢ Ipumepamu
pa3IUYHbIX MPUCIOCOOJICHUH, Uyyena NTUL U 3Bepeil pa3HbIX BUJOB, TepOapuu pacTeHui OJIM3KUX BU[IOB,
00pa30BaBIIMXCS PA3IUYHBIMH CITOCOOAMHU.

JlaGopaTopHas padora «BplsiBjIeHHE N3MEHUUBOCTH Y 0COOEH OJTHOTO BUJIA».

JlaGopatopHas padora «IIpucnocoOneHns opraHu3MoB U UX OTHOCUTEJIbHAS 11€7€CO00Pa3HOCThY.

JlaGopatopHas padora «CpaBHEHUE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUIO».

Tema 3. MakposBosonus 4 eé pe3yabTaThl

Metoapl  u3ydeHHMs MakpolBoJjrouuu. llameoHTonoruueckue METOAbl  HM3YYEHMSI  SBOJIIOIMM.
Ilepexonnblie GopMbl U PUIIOr€HETUYECKHE PSI/Ibl OPIaHU3MOB.

buoreorpaguyeckue meronsl u3yueHus sBoironuu. CpaBHeHHe ¢uiopbl M (ayHbl MaTEpUKOB U
ocTpoBOB. buoreorpadguyeckue obnactu 3emin. BUabl-oHIEMUKH U PETUKTHI.

OMOpPHOIOrHYECKHE U CPAaBHUTEIBHO-MOP(OIOrHYECKNE METObl U3YUEHHUS IBOJIIOLNHU. [ 'eHeTnueckue
MEXAHHU3MBI DBOJIFOIIUM OHTOTE€HE3a U MOSABJICHMS 3BOJIIOLMOHHBIX HOBLIIECTB. [ OMOJIOrMYHbIE U aHAJIOTUYHbIE
opransl. PynumeHTapHble oOpraHbl W aTaBU3Mbl. MOJEKYJISpHO-TeHETUYECKUE, OMOXMMHUYECKUE U
MaTeMaTHYeCKUe METOJbl U3y4YeHHUs HBooLUU. ['oMonoruunbeie reHbl. CoBpeMEHHbIE METOAbl MOCTPOEHUs
(UIOTreHETUYECKUX JIEPEBBEB.

XPOMOCOMHBIE MyTallM1 U SBOJIIOLMS TEHOMOB.

OOmme 3akOHOMepHOCTH (mpaBuiia) 3Bomoouuu. [lpunyun cmenvr  @yukyuii. HeoOpatumocTth
ABOJIIOLIMU. AflanTUBHAS paauanusi. HepaBHOMEpPHOCTh TEMITOB HBOJIIOLIUU.

JdemMoHcTpauuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, J. I'ekkens.

Tabmuupel u cxembl: «DUIOTeHETHUYECKUN P JOMIATIN», «APXEONTEPUKC», «3BEpO3yOble SAIIEpPhD»,
«Creronedanb», «Punnopute», «CeMeHHbIE MaoOpOTHUKNY, «buoreorpaduueckue 30HbI 3eminy, «Jpeiid
KOHTUHEHTOBY», «PenukThl», «HauanbHble cTaguu >MOPHMOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX >KUBOTHBIXY,
«['oMoNIOrMUHBIE U aHAJOTMYHBIE OPTaHbD, «PyIUMEHTB), « ATaBU3MBI», « XpOMOCOMHBIE HA0OPHI YelloBeKa
U IIUMIaH3e», «I JaBHbIe HapaBIeHUs IBOTIOLHN», «OO0IIHMe 3aKOHOMEPHOCTH 3BOTIOILIUNY.

O6opynoBaHue: KOJJIEKIUHU, TepOapuy, MYJSDKM MCKOMAEMbIX OCTaTKOB OPTraHHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BUTHE JKM3HU HA 3emJie

Hayunple rumore3bl NPOUCXOXKICHHS >KM3HUM Ha 3emie. AOuoreHe3 u mnaHcnepmus. JlonayuyHble
IPEJCTABICHUS O 3apOXKIAECHUM KU3HU (KpeallmoHn3M). ' nnore3a MoCTOSIHHOTO CaMO3apOKICHUS JKU3HU U €€
onposepxkeHue onbitaMu @. Pequ, JI. Canmnanmnanu, JI. [Tacrepa. [Iponcxoxaenne ®u3HA U aCTPOOUOIOTHSI.



OcHoBHBIE 3Tarbl HeOpraHudeckon sBosonny. [lanerapuas (reojgorudeckasi) 3BONIIONMS. XUMHAYECKAs
3BOJIOIMS. AOMOTEHHBII CHHTE3 OpraHMYecKuX BeulecTB U3 Heopranunueckux. Oneir C. Mumiepa u I'. FOpu.
O6pazoBanue mosuMepoB U3 MoHOMepoB. KoanepBarnas rumote3a A. M. OmapuHa, rumore3a MepBUYHOTO
oynwoHa J[x. Xonaeina, reHerudeckas rumnoresa I'. Mémnepa. Pu6ozumsr (T. Uek) u runoresa «mupa PHK»
VY. T'unbepra. @opmupoBanue MeMOpaH U BOSHUKHOBEHUE TIPOTOKIICTKH.

Hctopus 3emnu u Metonsl €€ uzydeHus. Vckonaemble opraHuyeckue ocTaTku. I'eoxpoHosorus u eé
MeTo ibl. OTHOCHUTENBHAS U a0CONMIOTHAs TeoXpoHoorus. ['eoxpoHomornyeckas 1Kaa: 0Hbl, 3pbl, IEPHOIBL,
3IOXH.

Havanbubie sTanbl opranudeckoil sBomtouud. [losiBieHHE W 3BOJIOLMS TMEPBBIX KJIETOK. DBOJIIOIUS
MeTabonu3ma. Bo3HuKkHOBeHHE MepBbIX 3KocucTeM. COBpEeMEHHBIE MHKPOOHBIE OMOMIEHKH KaK aHaJor
nepBbIx Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpoKapuOTHI U SyKapUOTHI.

[Ipoucxoxaenue  sykapuoT  (cuMOHOreHe3).  DBOJIOUMOHHOE  MPOMCXOXKIEHUE  BHUPYCOB.
[IponcxoxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYIIl MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHOBHbBIE 3Tanbl BOJIOIUHU BBICIIMX pacTeHuil. OcHOBHBIE apoMopdo3bl pacTeHuit. Boixoa pacrenuit
Ha cyuy. [losiBlieHHe CrOpOBBIX pacTEHUU M 3aBoeBaHME MMHU cylid. CemeHHble pacTeHus. [Ipoucxoxaenue
LIBETKOBBIX PAaCTCHUH.

OcHOBHBIE 3TaIlbl SBOJIOLUU KUBOTHOTO MUpa. OCHOBHBIE apoMOp(o3bl KUBOTHBIX. Benackas dayna.
KeMOpwuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THIOB. IlepBbie XOpAOBbIE KMBOTHBIEC. JKU3HB B BOJE.
DBoIONUs MO3BOHOYHBIX. [Iponcxoxkaenne ampubuit u pentunuii. [IpoucxoxaeHne MIEKONUTAIOUUX U
ntull. [Ipunnun xmodeBoro apomopdosa. OcBoeHne OeCrO3BOHOYHBIMU M TMO3BOHOYHBIMU >KUBOTHBIMHU
CYILN.

PazButue xu3Hu Ha 3eMiie 10 3paM U MEpPHOJIaM: apXeil, MPOTEPO30id, Maaeo30il, Me3030HM, KalHO30MH.
OOmiast xapakTepuCTHUKa KJIMMaTa M TeOoJOrH4eckux mnporeccoB. [losBieHHe U paclBET XapaKTepPHBIX
OpraHu3MoB. YTiaeo0pa3oBaHUE: €ro yCIOBHS U BIMSHUE HA Ta30BbIN cocTaB aTMochepsl.

MaccoBble BBIMUPAHHS — 3KOJOTHYECKHE KPHU3UCHI Mpouuioro. IIpuyuHBI U CIEACTBUS MacCOBBIX
BbIMUpaHuil. COBpEeMEHHBIH SKOJIOTMYECKUH Kpu3HC, ero ocobeHHoctH. [IpoOnema coxpaHeHus
O6uropa3zHooOpasus Ha 3emIie.

CoBpeMeHHas cucTreMa opraHudyeckoro mupa. IlpuHiuns! kinaccudukanuum opraHu3smMoB. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIb OPraHU3MOB.

JdemMoHcTpauuu

[Hoptpetsr: ®@. Peau, JI. Cnannannanu, JI. [lacrep, . 1. Meunukos, A. M. Onapun, Jx. Xonaeis, I'.
Ménmnep, C. Munnep, I'. IOpu.

Tabmuubpr u cxembl: «Cxema ombita @®. Pemm», «Cxema ombita JI. Ilactepa mo wusyudeHuro
caMo3apoKJIeHus Ku3Hm», «Cxema ombiTa C. Muimepa, I'. FOpu», «Otanbl HEOPraHMYECKON SBOJIOIUN,
«['eoxpononoruueckas mxkanay, «HauyanpHble STambl OpraHudeckoil sBomonun», «Cxema oOpa3oBaHUS
JYKapHOT MyTéM cumbOuoreHesa», «Cucrema XHBOW Hpupoab», «CTpoeHHe BHpPYCa», «ApPOoMOpP(O3bI
pactenuit», «Punnoputs», «OIHOKIETOUHBIE BOAOPOCIN», «MHOTOKJIETOUHbIE BOJOPOCIN», «MXu»,
«ITamopoTHukn», «l'onocemenHble pacTeHus», «Opranbl IBETKOBBIX pacTeHHil», «CxemMa pa3BUTHS
KHMBOTHOT'O MUPa», « ApoMOp(O3bI )KUBOTHBIXY», «IIpocreiimumey, «KumeunononaoctHsiey, «Ilnmockue yepBu,
«Unenucronorue», «PviOb», «3eMHOBOmHBIE», «lIpecMbikatomuecsy, «lItunpey, «MiekonuTaroume,
«Pa3BuTHe XW3HHM B apxeHcKou spe», «Pa3BuTHe XW3HM B MPOTEPO30MCKOU 3pe», «PasBurhe xnu3Hu B
MaJIC030MCKON 3pe», «Pa3BUTHE KW3HU B ME3030MCKON 3pe», «Pa3BuTHE >XKM3HM B KaWHO30MCKOW 3pe»,
«CoBpeMeHHas cCTeEMa OPraHMYECKOro MUPay.

ObopynoBanue: repOapuy pacTEHUH Pa3TUYHBIX OTJENOB, KOJUICKIMH HACEKOMBIX, BIIAXKHbIC
npenaparsl )KABOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMU UIJIOKOXKUX, CKEJIEThl MO3BOHOYHBIX KMBOTHBIX,
yyyena MTHLl W 3BEpEl, KOJUIEKIIMM OKAMEHEJIOCTEH, IOJE3HBIX HCKOIMAEMBIX, MYJSDKM OPraHMYECKHX
OCTaTKOB OPraHU3MOB.



Bupryanbnaa naGopatopHasi padora «MoxenupoBanue onbiToB Muiuiepa—tOpu no uzydeHuro
aOMOTreHHOT0 CMHTE3a OPraHNYECKUX COCIMHEHUH B IEPBUYHON aTMOc(epey.

JlaGoparopHasi padora «l3yueHne u onMcaHue UCKOMAEMbIX OCTaTKOB JPEBHUX OPTaHU3MOBY.

IIpakTuyeckasi padora «/3yueHne ocOOEHHOCTEN CTPOEHHUS PACTEHUHN Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3yuenne ocoOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AaHTPONOreHe3

Paspgensl u 3agaun antponosiornv. MeToasl aHTPONOJIOTUH.

CraHOBIIEHHE TIPEACTABICHUN O MPOUCXOXKACHUMN 4elnoBeka. Penurnosnsie Bo33peHus. COBpeMEHHbIE
Hay4YHbIE TEOPUHU.

CxoJ1cTBO UenoBeKa C )KUBOTHBIMU. CHCTEMaTHYECKOE 10JIOKEHHE YelloBeKa. CBUIETENbCTBA CXO/ICTBA
YyeloBeKa C  OKMBOTHBIMHM:  CpaBHHUTEIbHO-MoOpdosoruueckue,  sMOpuonoruueckue,  (pusuonaoro-
Oouoxumuueckue, noseneHdYeckue. OTIMYMA 4YelloBEKa OT JKUBOTHBIX. [IpsAMOXOXIeHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOI CUTHAIIBHON CHUCTEMBI.

JBuwxyme cunbl  (akTopbl) aHTpONOreHe3a: OHOJOrMYeckue, coruaibHble. COOTHOLIEHHE
OMOJIOTMYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHoBHbBIE CTaguM aHTpornoreHe3za. PanHue denoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJBbI) U PaHHUE
MOHTUBl — OOILIME MPEeAKH YeTOBEeKOOOpa3HBbIX 00e3bsiH U JIoACH. ABCTPATIONUTEKU — JBYHOTHE IPEIKH
moel. YenoBeK yMelbli, epBble U3rOTOBICHUS OPYAUl Tpyaa. YenoBek MpAMOXOIAIIUN U NIEPBBII BBIXO
monei 3a npenensl Appuku. UenmoBek redaenb0eprckuii — oOmui mpeaoK HeaHAepTaAIbCKOTO YeJIOBeKa H
YeJI0BEeKa pa3yMHOro. YenoBeKk HeaHJIepTaIbCKUNA KaK BHUJ JIFOJEH XOJIOJHOrO KiuMara. YenoBek pa3yMHbIN
COBPEMEHHOT0 THIIA, ICHUCOBCKHI Y€I0BEK, OCBOCHHE KOHTUHEHTOB 3a mpenenamu Adpuku. [laneorenernka
U NIAJIEOT€HOMMUKA.

DBOJIOIUS COBPEMEHHOI'O uejoBeka. ECTecTBEHHBIN OTOOp B MOMYJSIMSIX yeiaoBeka. MyTalnmoHHBIN
npouecc u nonumopdusm. IlomynsiironHble BOJHBI, apeiid reHoB, mMurpamus U «3¢pdeKT ocHoBaTes» B
MOMYJIALMAX COBPEMEHHOT'O YEIOBEKA.

Uenoseueckne pacel. [lonsitue o pace. bombimime pacel: eBporeougHas (eBpa3uiickasi), aBCTpajo-
HerpoujHas (dKBaTopuaibHas), MOHTOJIOMAHAs (a3MaTCKO-aMepuKaHckasi). Bpems u mnyTu pacceneHus
4yeloBeKa 10 IUIaHere. EnnmHCTBO  uenoBeueckux pac. HayuHasg HeECOCTOSATENBHOCTh — pacu3Ma.
[TprucnocoOaeHHOCTD YeloBeKa K Pa3HbIM YCIOBUSM OKpYyXkaroueil cpeapl. Biausaue reorpadudeckoil cpeapt
u Apeiida reHoB Ha MOP(OJIOTHIO U (PUHNOJIOTHIO YEJIOBEKA.

MexnucuuIiMHapHele  MeToJbl B (U3HUecKOl (OMOJIOTMYECKOW) aHTPOMOJIOTHH. DBOJIOLMOHHAS
AHTPOIOJIOTUS U MAJCOAHTPOIIOJIOTHS YEJIOBEUECKUX MOMYJIALMil. buoconuanbHble UCCiIeq0BaHusl TPUPOIBI
yenoBeka. MccnenoBanne KO3BOMIOIMY OMOJIOTHYECKOTO U COLMAIBHOTO B YETIOBEKE.

JdemMoHcTpauuu

[Toprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabnuuel u cxembl: «MeTOJbl aHTPOIOJOTUN», «['0JIOBHON MO3r uenoBekay, «UemoBekooOpa3HbIE
00e3bsHBI», «CKeNeT uelloBeKa M CKeJIeT MIUMIaH3e», «PyIMMEHThl M aTaBU3MbD», «/IBMOKyIIue CHIIBI
AHTPOIIOT€HE3a», «DBOIIOIMOHHOE JIPEBO YEIOBEKa», «ABCTpaJONMUTEK», «HenoBek ymenslin», «Henosek
npaMoxosmuiny, «/lenncoBckuit yenoBek» «Heannmepranpubl»y, «KpomanboHub», «lIpegkn denoBekay,
«OTarnsl 3BOJIIOLNN YETIOBEKAY, «Packl 4eoBeKay.

OO6opynoBaHue: MyJSDKM OKaMEHEJOCTeH, MpeAMEeTOB MaTepHalbHOM KyJIbTyphl MPEAKOB 4YEIOBEKa,
penponykimu (portorpaduu) KapTuH ¢ MHUGPOJIOTHICCKUMU W OHOJEHCKUMHU CIOKETaMH TTPOUCXOXKICHUS
yenoBeka, (ororpaguu HaXOJOK HCKOMAeMbIX OCTAaTKOB YeJIOBEKa, CKEJeT 4eJoBeKa, MOJelb dYepemna
4elloBeKa M 4Yepena HIMMIIAH3€, MOJENb KHCTU YeJIOBEKa M KHCTHU IIHMMIIAH3€, MOJEIN TOopca NPEaKOB
4eJI0BeKa.

JlaGopaTopHasi paGora «l3ydyeHre OCOOEHHOCTEH CTPOCHHS CKeJleTa YeOBEKa, CBS3aHHBIX C
MPSAMOXOXKICHUEM.

IIpakTnueckas padora «l3ydyeHne 3K0JIOTMYECKUX aJanTallMi YETOBEKAY.



Tema 6. Jxoj10rusi — HayKa 0 B3aMMOOTHOLICHUSIX OPTAaHM3MOB M HAJOPraHU3MEHHBIX CHCTEM ¢
OKpY:KamleH cpeaou

3apoxaeHue W pa3BuTue dkosoruu B Tpyaax A. I'ymGompnara, K. ®@. Pynse, H. A. Ceepuosa, 3.
I'exxens, A. Tenciu, B. H. Cykauéna. Paznensl u 3agaun s3xosoruu. CBsi3b SKOJIOTHU C IPYTUMHU HayKamHu.

Mertoab! skosorun. [ToneBsie HaOMIOAEHUSA. DKCIEPUMEHTHI B 9KOJIOTHH: IPUPOTHBIC U JTA00OpaTOPHBIE.
MopenupoBaH#e B SKOJIOTHH. MOHUTOPUHT OKPY>KAIOIIECH CPebl: JIOKAIbHBIN, pErHOHATBHBIN U TTT00AbHBIH.

3Ha4YeHHE HKOJIOTMYECKUX 3HAHUM JJI YeIOBEKa. JDKOJIOIMYECKOE MUPOBO33PEHUE KAK OCHOBA CBA3EH
YeJoBeuecTBa ¢ mnpupoaor. PopMHpPOBAHHE 3KOJOTMYECKOM KYyJIBTYpPbl M 3KOJIOTMYECKOM IPaMOTHOCTH
HaCEJICHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ym6onbar, K. @. Pynbse, H. A. CeBeprios, O. I'exkenb, A. Tencnu, B. H. Cykaués.

Tabmuis! u cxemsl: «Paznensl sxonoruny», «Metoabl 3KoJIorun», «CxeMa MOHUTOPUHTA OKpYKarolen
CpEeIbD».

JlabopaTopHas padora «/3ydeHne METO0B KOJIOTHUYECKUX HCCIICIOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Okojorudeckre (akToppl W 3aKOHOMEpPHOCTH uX JeicTBus. Kiaccudukamnus 5KOIOTHYECKUX
dakTopoB: abuoTuueckwe, OWOTHYECKHe, aHTpororeHHble. OOmMEe 3aKOHOMEPHOCTH  JIEHCTBUS
skosoruueckux  QakrtopoB. IlpaBuno wmuammyma (K. Imopenrens, 0. JIubux). TonepaHTHOCTH.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPraHU3MBI.

Abunotnyeckue ¢akropbl. CBeT Kak 3Kkonoruyeckuil ¢akrop. JlelicTBrue pa3HbIX Y4aCTKOB CONHEYHOIO
CHEKTpa Ha OpPraHM3Mbl. DKOJOTMYECKHME TPYIIIBl PACTEHUM M JKUBOTHBIX MO OTHOIIEHHIO K CBETY.
CurnanbHas posb cBeTa. PoTonepruoan3M.

Temmepatypa kak sxojoruueckuii pakrop. JelicTBue Temreparypsl Ha opraHnu3Msl. [loiikmiorepmuble
Y TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHbBIE OPTraHU3MBI.

BnaxxHocte kak skojoruyeckuit ¢axtop. IlpucrnocobneHust pacTeHUd K MOAJEPXKAHUIO BOJHOTO
Oamanca. Knaccudukanus pacteHuid Mo OTHOIIEHHUIO K Boje. [IpucrocoOneHus >KMBOTHBIX K U3MEHEHHIO
BOJIHOT'O pEKUMa.

Cpenpl 0OMTaHUSI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/YIIIHAs, TOYBEHHAs!, TITyOMHHAs MOJNOYBEHHAs,
BHYTpHOpranu3sMeHHas. PU3NKO-XUMHUECKHE OCOOEHHOCTH cpell oOuTaHusl opraHu3MoB. [Ipucrnocobiaenus
OpPraHMU3MOB K JKHU3HH B Pa3HBIX cpefax.

buonornueckue putmbl. BHemnue wu BHyTpeHHUE puUTMbl. CyTOUHbIE U TOJUYHBIE PUTMBI.
ITprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHM KHU3HH.

XKuznennoie popmbl opranu3moB. [lonstne o xusHeHHOM (opme. JKuzHeHHBIE (QOPMBI pacTeHUil:
JIepeBbsl, KyCTApPHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpaBbl. JKHU3HEHHbIE (OPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buotnueckue pakropsl. Buasl OnoTHYeCKUX B3aMMOIECHCTBHIM: KOHKYPEHLUS, XUITHUYECTBO, CUMONO03
u ero ¢opmel. [lapazutusm, Koonepauus, MyTyaau3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3aumoneiictBusi (tomuueckue, ¢opuyeckue, (adpuueckue). 3HaueHHE OHOTHYECKHX
B3aMMOJICHCTBUI /Il CyIIECTBOBaHUS OpPraHU3MOB B cpene oOutaHus. [IpuHIMII KOHKYpPEHTHOIO
UCKITIOUEHHUS.

JdemMoHcTpanuu

Tabmuipl u cxeMbl: «Okojorudyeckue QaxTopel», «CBETOBOHM CHEKTP», «IKOJIOTHYECKHE TPYIIIbI
KUBOTHBIX T10 OTHOIIEHHIO K CBETY», «TerIOKpOBHbIE >KMBOTHBIE», «XOJOAHOKPOBHBIE >KUBOTHBIEM,
«DPU3NONOTHYECKUE aIaNTallui XKUBOTHBIX», «Cpeapl oOuTaHus OpraHu3sMoBy», «buonormueckue puUTMBDY,
«Kuznennsie Gopmbl pacteHmit», «Ku3HeHHBIE (OPMBI KHUBOTHBIX», «IKOCHCTEMA HIMPOKOIUCTBEHHOTO
Jeca», «IKocucTeMa XBOMHOTO Jiecay, «llenu nutanus», « XunHu4yectBoy», «Ilapasutusm», « KoHKypeHUus»,
«Cumbonosy, «KomMmeHcanuzmy.



O6opynoBanue: TepObapuu pacTeHUW U SKUBOTHBIX, IPUCIIOCOOJICHHBIX K BIMSHUIO Pa3IMYHBIX
HKOJIOTUYECKUX (PAKTOPOB, TrepOapuu CBETONIOOMBBIX, TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTCHHIA,
CBETOJIIOOMBBIC, TEHETIOOMBHIE UM TEHEBBIHOCIMBBIE KOMHATHBIE pAacTeHUs, TrepOapuul U  KOJUIEKIUH
TEIUIOIOOMBBIX, 3UMOCTOMKHX, MOPO30yCTONUYMBBIX PACTEHH, Yyuena NTUIl U 3Bepeil, repdapuu pacTeHUid,
OTHOCSIIIIUXCSL K TUTpoduTam, kcepoduram, Me30puTaM, KOMHATHBIC PACTECHUS NAHHBIX TPYIII, KOJUICKIIUU
KUBOTHBIX, OOWTAIONINX B Pa3HBIX cpeAax, repObapuu M KOJUICKIIMH PACTCHUN M JKUBOTHBIX, OOJIAJArOIINX
YepTaMu MPUCIIOCOOIIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUM KU3HU, repOapuy U KOJUIEKIIUU PACTeHUN U
KUBOTHBIX PA3IUYHbBIX )KU3HEHHBIX (POPM, KOJUICKIIUH KUBOTHBIX, YUACTBYIOIIMX B PA3IUYHBIX OMOTHYECKUX
B3aUMOJICUCTBHUSX.

JlaGopaTopnasi pa6oTa «BrisBneHre MPUCTIOCOOIEHUI OPTaHU3MOB K BIIUSHUIO CBETaY.

JlaGopaTopHas padoTa «BrisiBieHHE TPUCTIOCOOICHUI OPTAaHU3MOB K BIIUSTHUIO TEMIIEPATYPhI».

JlaGopaTopHas padoTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN U3 PAa3HBIX MECT OOUTAHUSY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALIMI

DKOJIOTUYECKHE XapaKTepUCTUKK momyisiuu. [lomynsius kak Owonormueckas cucrema. Poib
HEOJIHOPOJAHOCTH Cpebl, (PU3NYECKUX OaphepoB M OCOOEHHOCTEH OHMOJOTMM BUIOB B (POPMUPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYpbl nomyisiuuid. OCHOBHBIE MOKA3aTeNu MOMYJSLHUU: YHUCIEHHOCTh, ILIOTHOCTD,
BO3pACTHAs U MOJIOBasi CTPYKTYpa, pOKIaeMOCTb, IPUPOCT, TEMI POCTa, CMEPTHOCTh, MUTPALIMSL.

DKoJIOTHYECKasi CTPYKTypa nomyssiiuu. OneHka YuCcIeHHOCTH MONyJ AU, JJuHaMuKa monyisaiu 1 e
perymsinus. bruotnueckuil moreHuman nomnyiasuu. MojenupoBanue TUHAMUKHU momnyisiuu. Kpuseie pocta
YHUCIEHHOCTU Tomnynsuud. KpuBble BbDKHMBaHUA. Peryndnus 4uCIEHHOCTH MOMYJALUNA: POib (HaKTOPOB,
3aBHUCSILIUX U HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BuAoB (r- u K-crparerun).

[TonsTre 00 3KoNOTHMYECKOW HUIe BUAa. MecrtooOutanue. MHOromMepHass MOJEIh 3KOJIOTHUYCCKOM
Huim J[x. M. Xatunncona. Pasmepsl sxonornueckoi Humu. [loTeHmanpHas u peain30BaHHas HULLH.

Bua kak cucrema nomyssiiuil. Apeanbsl BUAOB. Buapl U UX KM3HEHHBIE CTPATETUU. DKOJIOTMYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEICHUS U MUTPAIINl )KUBOTHBIX. broiornueckue MHBAa3MM 4y KEPOTHBIX BUJIOB.

JdemMoHcTpauuu

[Toprper: Ix. . XaTuynHCOH.

Tabnuiel 1 cxeMbl: « DKOJIOTUYECKUE XapaKTePUCTHKHU Momysiuny, «[IpocTpaHcTBeHHas CTPyKTypa
nonynsauuny, «Bo3pactHeie mnHpamuasl  momyssiuu», «CKOPOCTh  3aceleHHsl IMOBEPXHOCTH — 3eMIIU
Pa3IMYHBIMU OpraHu3MaMmu», «Mogaens sxosnorndeckoit Humm /x. M. XaruuHcoHa».

O6opynoBanue: repOapuu pacTeHUN, KOIJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmocoOneHns ceMsH pacTeHUN K PacCEeICHUIO.

Tema 9. Ikos0rus coodumecTB. IKOJIOrHYeCKHe CHCTEMBbI.

CoobmecTBa oprann3MoB. bruorieHos u ero cTpykrypa. CBsi3u MEX1y OpraHu3MaMH B OMOIIEHO3E.

OkocuctemMa kak oTkpbiTas cuctema (A. JIx. Tencnum). DyHKIMOHANbHBIE OJOKH OPraHU3MOB B
9KOCHCTEME: TPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH. Tpoduueckue 1enud U CETu.
AOGuoTtndeckue 010ku 3KocucTeM. [1ouBBI M MBI B AKOCHcTeMax. KpyroBopoT BemecTB M MOTOK DHEPTUU B
HKOCHCTEME.

OcHOBHBIE TOKa3aTeIM SKOCUCTeMbl. buomacca u mpoaykuusi. DKOJIOTMYECKHE MHPAMHIBI YUCEN,
OMOMAcCChI U DHEPTHH.

Junamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpoiiku.  @aykmyayuu.  HarmpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccud. [lepBUYHBIE W BTOPUYHBIC CYKIIECCHM W WX TPUYMHBI.
AHTpOIIOTeHHBIE BO3JEUCTBUSA Ha cykieccun. KimumakcHoe cooOmiectBo. bruopasHooOpazue W moOIHOTA
KpPYTOBOPOTA BEIIECTB — OCHOBA YCTOMUYMBOCTU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. IKocucmemvl MOpeu U OKeaHo8. IKOCUcmembl
MYHOp, 1eC08, cmenetl, NyCmblHb.



AHTpPOIIOT€HHbIE 3KOCHCTEMBI. Arposkocuctema. ArpoueHo3. Pasnmuuus MexIy aHTpONOTe€HHBIMU U
IIPUPOJAHBIMH SKOCUCTEMAMH.

VYpb6oskocuctempl. OCHOBHBIE KOMITIOHEHTHI —ypOo3kocucteM. [opoxackas diaopa wu  (dayHa.
CunaHTponu3anus ropoickoi ¢ayHbl. buonornueckoe M XO3gHCTBEHHOE 3HAYCHHME Aarpo’KOCUCTEM U
ypOOo3KOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OpraHM3MOB B JKOocHcTeMax. Posb
KackaoHo2o s¢hghexkma u 68uU008-20uduxamopos (Kuouesvix 6udos) 6 @OYHKYUOHUPOBAHUU IKOCUCTIEM.
IlepeHoc 3Hepruu U BEIIECTB MEXKAY CMEXHBIMH 3KOCHCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, HOIMYJISALUNA U
9KOCHCTEM B YCIIOBUSAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JEHCTBUIA.

Mexanusmor  6030eiicmeust 3a2pA3HeHUll PA3HLIX MUN08 Ha CYOOP2AHUBSMEHHOM, OP2AHUBMEHHOM,
NONYIAYUOHHOM U IKOCUCTNEMHOM YPOGHSAX, OCHOBbL IKOIO2UUECKO20 HOPMUPOBAHUS AHMPONOLEHHO20
6o30eticmeusi. MeToJ0J0THsl MOHUTOPUHIa €CTECTBEHHBIX U AaHTPOIIOI'€HHBIX 3KOCHUCTEM.

JdemMoHcTpanuu

[Toprper: A. JIx. Tencau.

Tabnuue! u cxemsl: «CTpyKTypa OuoLeHo3a», « DKocrcTeMa IUPOKOJUCTBEHHOTO Jieca», « JKocHcTeMa
XBOHHOrO Jecay, «@DyHKUMOHAIbHbIE TIPYIIBl OPraHU3MOB B 3KocHUCTeMe», «KpyroBopoT BellecTB B
skocucteme», «llemnm nuTaHus (macTOMINHAs, JAETPUTHAs)», «ODKOJOrMUYecKash MUpaMuaa Yucel,
«DKOJIOTHYEeCKasl MUpaMuaa OMoMacchl», «IDKOJIIOTHYECKas Mupamuaa sHeprum», «OOpasoBanue 0010TaY,
«IlepBuunast cykueccusi», «BoccTraHoBieHue nieca mocie mnoxapa», «IKOCHCTEMA 03€pay, «ATpPOLEHO3Y,
«KpyroBopoT BelecTB U MOTOK SHEPIUU B arpoleHose», «IIpumepsl ypOooskocucTem».

Ob6opynoBaHue: repbapuy pacTeHUH, KOJUIEKLMM HACEKOMbIX, 4Yyuyela HTHUILl U 3BepeH, repdapuu
KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUM, aKBapUyM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnueckas padora «l3yuenue u onucanue ypo03KOCHUCTEMBIY.

JlaGopaTtopHas padora «/3ydyeHue pazHOOOpa3usi MEJIKHUX IOYBEHHBIX UICHUCTOHOTHMX B Pa3HbBIX
HKOCHCTEMAX.

IKCKypenst «IKCKypcHsl B TUHIIMYHBIA OnoreoieHo3 (B 1yOpaBy, Oepe3HsK, €lIbHUK, Ha CyXOJ0JIbHbII
WJTU TTIOMMEHHBIN JIyT, 03€PO, OOJIOTO)».

JKCKypeust «DKCKYpCHsl B arpodKocHcTEMY (Ha MOJIe UM B TEINIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rnodanbHas IKocucTeMa

buocdepa — obmienanerapnast 06os04ka 3emMid, re CYIIECTBYET WIIM CYIIIECTBOBajA KU3Hb. Pa3BuTne
npenacraBieHuii o O6uocdepe B Tpynax . 3rocca. Yuenue B. U. Bepnanckoro o 6mocdepe. ObGnactu
6uocdepsl u e€ coctas. Kupoe BeriecTBo 6Mocdhepsl U ero pyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Onocheprl. OcodeHHOCTH OHochephl Kak riI00anbHON IKOCUCTEMBI.
Jlunamuueckoe paBHOBecue B Oumocdepe. KpyroBopoTsl BemecTB U OMOr€0OXMMHUYECKHE LUKIBI (Yriepoaa,
a3oTa). PUTMHUYHOCTS siBIeHU B 6uocdepe.

3onanbHOCTh OHMOcheprl. Ilonatue o Ouome. OCHOBHBIE OMOMBI CyIIM: TyHJApa, XBOWHBIE Jeca,
CMEILIaHHbIE W IIMPOKOJUCTBEHHBIE JIECA, CTEINH, CABAaHHBI, IyCTBIHU, TPOIUYECKHE JIECA, BBICOKOIOPBS.
Knumat, pacTUTenbHBINH U )KMBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa 1 QyHKUHS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTO0 MOTEeHIMaNa 1 OnochepHbIX QyHKINH.

JdemMoHcTpanuu

IToptpetsr: B. 1. Bepranckuii, 3. 3rocc.

Tabmuuber u cxemsl: «['eocdepsr 3emmn», «Kpyroopot azora B mnpupose», «Kpyroopor yriepona B
npupoae», «Kpyrosopor kucinopoaa B npupoze», «KpyroBopor Bonasl B mnpupoae», «OCHOBHblE OMOMBI
cyumy, «Knumatuueckue nosica 3emnm», «TyHnapa», «Taiira», «Cmemanssliii gecy», «llnpokonucTBeHHbIH
necy, «Crenby, «CaBanHay, «Ilyctoinsay, « Tponudeckuit gecy.

O6opynoBanue: repoapuy pacTEHUN Pa3HbIX OMOMOB, KOJUICKITUH )KHBOTHBIX.

Tema 11. YesioBek U OKpYy:Kamomas cpeaa



DKoloTh4Yeckre KpPHU3UCHl M MX TNpUYMHBL. Bo3jaeiicTBue dYenoBeka Ha Ouocdepy. 3arps3HeHue
BO3YyIIHON cpenbl. OXpaHa BO3yXa. 3arpsa3HeHHe BOJHOU cpenbl. OXpaHa BOAHBIX pecypcoB. Paspyiienue
nouBsl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kimMmara.

AHTpPONIOT€HHOE BO3/IEWCTBHE HA PACTUTENIbBHBIA M JKUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE IPUHIUIIBI 0XpaHbl IpUpobl. KpacHbie kuuru. Ocobo oxpaHseMble IPUPOIHbIE
tepputopuu (OOIIT). borannueckue cazipl U 300JI0THYECKUE TTAPKH.

OCHOBHBIE TNPUHLMIBI YCTOMYMBOIO pA3BUTHUsl 4elOBedyecTBa U Hpupoibl. PanuonansHOE
MPUPOJONOIB30BaHUE U COXPaHEHHE OWOJIOrMYecKoro paszHooOpasus 3emnu. OOmue 3aKOHOMEPHOCTH
r00ANBHBIX JKOJIOTUYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOTO KpHU3UCAa U €ro  BEpOATHBIC
IIOCJICAICTBUSL.

Pa3sButve METOOB MOHHUTOPHHIA pa3BUTUSA OINACHBIX TEXHOTEHHBIX MpoueccoB. Cucmemuvie
uccnre0osanuss nepexooa K pecypcocbepezarowell U KOHKYPEHMOCNOCOOHOU 3Hepzeemuke. buonocuueckoe
pasznoobpaszue u ouopecypcvl. Hayuonanvnvle ungpopmayuonmvie cucmemvl, obecneuusaroujue O0OCMyn K
uHpopmayuu no cocMoAHUI OMOENbHBIX U008 U dKocucmem. OcHo8bl IKOpeadbuIUmayuy 3Kocucmem u
cnoco608 60pbOBI ¢ buonospescoeHuAMU. PekoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdeMoHcTpanumn

Tabnuie! u cxemsl: «3arpsizHeHrne atMocheps», «3arpsa3Herne ruapochepb», «3arpsa3sHeHHe MOUBbD),
«[TapHuKOBBIA 3P PeKT», «Oco00 OXpaHsieMble IPUPOIHBIC TEPPUTOPUI», «MOAETH YIPABIIEMOTO MUPAY.

O6opynoBanue: Qororpaduu  OXpaHIEMBIX pACTCHHA W KUBOTHBIX KpacHoit kHuTH Poccwuiickoii
®enepanuu, KpacHol KHUTM peruoHa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'UN HA YPOBHE
CPEJHEI'O OBLHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHHUS OOYYaIOIIUMHCS TPOrpaMm
CpeHero oo1ero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIE U MPEIMETHBIE.

B cTpykType NMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOTPaMMbl MO OHOJOTHH BBIACIEHBI CIETYIOIINE
COCTABIISIOLINE: OCO3HAHHE OOYYarOIMMUCS POCCUMCKON TIpa)TaHCKOW HJIEHTMYHOCTH — TOTOBHOCTH K
CaMOPAa3BHUTHIO, CAMOCTOSTEILHOCTH W CAMOOMPEACICHHIO, Haluuue mMomusayuu K OOydeHUIO OMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHX YOSXKICHHWH JMYHOCTH HAa OCHOBE KIIOYEBBIX IICHHOCTEH U
HUCTOPUYECKUX TPAAULIUN Pa3BUTHUS OMOJOTHYECKOTO 3HAHUSI, 2OMOBHOCMb U CNOCOOHOCHb OO0YUYaIOIIUXCS
PYKOBOJICTBOBATHCSI B CBOEH JEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMHU, MPHUCYILIUMH CHCTEME
OMOJIOrMYeCcKOro 00pa3oBaHus, Haluuue npagoco3HAHUs SKOIOTHUECKON KYJIbTYpPbl, CHOCOOHOCMU CMABUMb
IIEJIA ¥ CTPOUTH KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOSHHS MPOrpaMMBbI 10 OMOJOIMM JOCTUTalOTCA B €IMHCTBE Yy4eOHOW U
BOCIIUTATEIBHOW JEATENILHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCHUCKUMH COIUOKYIBTYPHBIMH,
WUCTOPHYECKIMH U JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, IPUHSATHIMU B OOIIECTBE MPAaBHIAMH W HOPMaMHU
MOBEJICHUSI M CIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHMsSI, CAMOBOCHHUTAHUS W CaMOPa3BUTHS, pPa3BHTHUS
BHYTpPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTU3MA U YBAKEHUS K 3aKOHY M IPABOMOPSIKY, YEIOBEKY Tpyda U
CTapiieMy IOKOJEHHUIO, B3aUMHOIO YBaXKCHHUs, OEpeKHOr0 OTHOUIEHUS K KYyJIbTYPHOMY HAcleIuio |
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickon denepanun, MpUpoIe U OKPYKaIOIIEeH cpee.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHUS yUeOHOTO MpenMeTa « BHoorusy JOMmKHBI OTpaXkaTh TOTOBHOCT U
CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATbCS C(POPMUPOBAHHOW BHYTPEHHEHW MO3UIMEH JIMYHOCTH,
CHCTEMOW LIEHHOCTHBIX OpHUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM IEHHOCTSAM POCCHUHCKOro oOlIecTBa, pacIIMpeHHe JKU3HEHHOIO OIbiTa M OIbITa
NeSITeIbHOCTH B MPOLIECCE Pean3allii OCHOBHBIX HapaBlIeHUI BOCIUTATENIbHOM 1€ATE€IbHOCTH, B TOM YHCIIE
B YaCTHU:



1) rpaIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKOW MO3UIUUA O0YYArOIMIeTrocsi Kak aKTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCHIICKOT0O 00IIIeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIMOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW NEATEIHHOCTH TMPH CO3MaHUU yUEOHBIX MPOEKTOB, PEIICHHUH
y4eOHBIX ¥ MIO3HABATEIHHBIX 33124, BBITOJIHEHUN OMOJIOTHUECKUX IKCTICPUMEHTOB;

CIOCOOHOCTH OMPEENIATh COOCTBEHHYIO MO3HUIIMIO [0 OTHOIICHHIO K SIBJICHHUSIM COBPEMEHHOM XKU3HU U
OOBACHATH €€;

YMEHHE YYHUTHIBATh B CBOMX JIEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIOACH C
pa3HBIMH YOSKICHUSAMU, KYJIbTYPHBIMU IIEHHOCTSMHU U COITUAIBHBIM TOJIOXKCHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOILIECCE COBMECTHOTO BBIMOJHEHUSI YYEOHBIX, MO3HABATEIbHBIX U
UCCIIEIOBATENLCKUX 3aJ1a4, YBAKUTEIHHOIO OTHOUICHHUS] K MHEHHIO OIIIOHEHTOB MPHU 0OCYXIECHUU CHOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COICPKAHUS;

TOTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh POCCHUICKON TpakIaHCKON HACHTUYHOCTH, NMATPUOTH3MA, YBAKEHHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTU mepes PonmHOM, ropioctu 3a cBOM Kpail, cBoro PoauHy, CBOMl SI3bIK U
KYJBTYpY, IPOILUIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACICAMIO W MaMATHUKAM TPHUPOIBI, JOCTHXKEHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTH OLIEHMBATh BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBIIEHUE U Pa3BUTHE OMOJIOTUH, TOHUMAHUS
3Ha4YeHMsI OMOJIOTUH B TTO3HAHUM 3aKOHOB TIPUPO/BI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujerHas yoeKI€HHOCTh, TOTOBHOCTh K CIY>KE€HHIO M 3amure OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PELICHHs, OPUESHTHPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYIyIIIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSITHS
LIEHHOCTEN CeMENHOM )KU3HU B COOTBETCTBUHU C TPaAULIMAIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CropTa, TpyJa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMaHKE SMOIIMOHAIIBHOTO BO3ACHCTBUS AKUBOM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXXEHHUIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMJIEHHWE MPOSIBIATh KayecTBa
TBOPYECKOUN JTUMYHOCTH;

5) ¢usnyeckoro BOCHUTAHHUA, (POPMHPOBAHUS KYJIBTYPHI 3A0POBbS H 3MOLHMOHAJIBLHOIO
Os1aromosty4ms:

MMOHMUMAaHKUE U peaIn3allysl 3JI0pOBOTO U OE30MacHOr0 00pasa )KU3HU (310pOBOE MUTAHUE, COOTIOACHHE
TUTHCHUYECKUX TPABWI U HOPM, COaJaHCHPOBAHHBIA PEXUM 3aHATHH M OTIbIXa, PETyispHas (u3uvecKas
aKTUBHOCTH), O€pPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 37]0POBBIO;

MOHMMAaHUE IEHHOCTH TMPAaBWJI WHIUBUAYATHHOTO W KOJUIEKTUBHOTO OE30MACHOTO TIOBEICHUS B
CUTYAILUAX, YTPOXKAIOLIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HaHHUE TOCJIEICTBUN U HEMpPUATUS BPEIHBIX MPUBBIUEK (YMOTpeOJIEHUS alKOrojsi, HapKOTHUKOB,
KypeHUs1);



6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTh K AaKTUBHOM JESTENIbHOCTH TEXHOJOTWYECKOM M COLMajIbHOW HAaIlpaBICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IIIAHUPOBATH U CAMOCTOSITENILHO BBIIOJIHSTH TAKyIO ACSITEIbHOCTD;

UHTEpEC K pa3Iu4HbIM cepam npodheCCHOHATBHOU JEATEIBHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayieit mpodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TNIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU;

7) 3K0JI0ru4ecKOro BOCIMTAHMS:

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHWE K MPHUPOAE KaK MCTOYHUKY JKU3HH Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHWS;

MOBBILICHUE YPOBHS SKOJOTMYECKON KYJIbTYphl: IPHUOOpPETEHHE OMNbITa IJIAHUPOBAHUS MOCTYIKOB U
OLIEHKH UX BO3MO>KHBIX TIOCJIEICTBUMN I OKPYIKAIOIIEeH cpebl;

OCO3HaHUE TT100aTHHOT0 XapaKTepa SKOJOTHIECKUX POOJIeM U MMyTeH X PeIICHUS;

CIIOCOOHOCTH UCIOIB30BaTh IPUOOPETAEMBIC ITPH U3YYCHUU OMOJIOTUH 3HAHUS U YMCHHSI TIPU PEIICHUU
po0JieM, CBSI3aHHBIX C PALIMOHAIBHBIM IIPUPOIONIOIL30BaHUEM (COOIIIOICHNE TIPABIII IOBEJCHUS B IPUPOJE,
HAIPAaBIIEHHBIX HA COXpAaHEHHE PAaBHOBECHS B 9KOCUCTEMAX, OXPaHy BUAOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HEMpHATHE ACWCTBUIA, NPUHOCIIIUX Bped OKpYXalollel MNpUpOAHON cpele, YMEHHue
MPOTHO3MPOBATh HEOJIATONPUSATHBIC JKOJOTUYECKUE IMOCICACTBUS MPEANPUHUMACMBIX JICHCTBUH U
MIPEIOTBPAIIATH HX;

HaJIM4YUEe PAa3BUTOTO JKOJOTHYECKOTO MBIIIICHUS, SKOJOTUYECKOW KYJIbTYPHI, OMbITA AESITEIbHOCTU
HKOJIOTMYECKOI HANPaBIEHHOCTH, YMEHHsI PYKOBOJICTBOBATHCS MU B TIO3HABATEIbHOM, KOMMYHUKATUBHON U
COLIMAJILHOW TMPAKTUKE, TOTOBHOCTH K YyYacTHIO B TIPAKTUYECKOW JIEATEIHHOCTH OKOJIOTHYECKOMN
HaIPaBJICHHOCTH,

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOHN MPAKTHKU, OCHOBAHHOTO HA TUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJINKYJIBTYPHOM MUDE;

COBEpIIICHCTBOBAHUE SI3BIKOBOM W YHTATEIbCKOW KYyNIbTYypbl KakK CpEACTBa B3aWMOJCUCTBUS MEXKIY
JIOJIbMU U TTIO3HAHUS MUPA;

MMOHMMAaHKE CIIeU(DUKN OMOJIOTHH KaK HAayKW, OCO3HAHUS €€ poiid B (POPMUPOBAHUU PAMOHATBHOTO
HAyYHOTO MBINIICHUS, CO3[aHUU IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKaIMEeM MHpe Kak O EIUHCTBE
MPUPOJBI, YeJIOBeKa M OOINecTBa, B TMO3HAHUHM TMPUPOTHBIX 3aKOHOMEPHOCTEH U pElIeHUU MpodieM
COXpPaHEHUs IPUPOJTHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OHOJIOTHH ISl COBPEMEHHOU IMBWIIN3AIMA: 00eCIIEYCHHUSI HOBOTO YPOBHS
Pa3BHUTHS MEIUIMHBI, CO3JITaHUE TIEPCIIEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PEIIaTh PeCypCHBIC TPOOIEMBI
pa3BUTHS YEJIOBEYECTBA, MOMCKA MyTeH BBIXOAA U3 TIO0ANBHBIX SKOJIOTHUYECKHX MpoOJieM U oOecreueHus
nepexojsia K YCTOMYMBOMY pa3BHTHIO, pPAIMOHAIBHOMY HCIIOJIB30BAaHUIO TMPHUPOAHBIX PECYpPCOB U
(hOpPMHUPOBAHHIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHHM OWOJIOTMYSCKUX 3HAHWKA B IIEJNAX ITOBBIMICHUS OOIICH KYyJIbTYpHI,
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH, KaK COCTAaBHOW YacTW (PYHKIIMOHATHHOW TPAMOTHOCTU OOYYarOIIUXCS,
dbopMupyeMoii mpu N3y4eHur OHOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB ITO3HAHWS, UCIOJIb3YEMBIX B €CTCCTBCHHBIX HAyKax, CIIOCOOHOCTH
WCIIOJIb30BaTh IIOJIy4aeMble 3HAHUS JUIS aHadu3a W OOBSICHEHUS SBICHUH OKPYXAloIIero Mupa |
MPOUCXOJSIINX B HEM U3MEHEHUH, yMEHHE JeNaTh 000CHOBaHHBIC 3aKIIOYCHHS] HA OCHOBE HAyUYHBIX (haKTOB
Y UMEIONINXCS JAHHBIX C IENIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOATEIBLHO HCIIOJb30BaTh OMOJOTMYECKHE 3HAaHUA i1 pelleHuss npobiieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;



OCO3HAHHUC IICHHOCTHU HaquOﬁ JACATCIIbHOCTH, TOTOBHOCTDH OCYHICCTBJIATDH IMPOCKTHYIO )41
HCCICAO0BATCIILCKYIO ACATCIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHUIO, K AKTUBHOMY
MOJTYYCHHIO HOBBIX 3HAHUH 110 OMOJIOTHU B COOTBETCTBHH C )KU3HEHHBIMU ITOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHbie pe3yiabTaThl OCBOCHUSI yueOHOTO IpeaMeTa «bruonorus» BKIIOYAIOT: 3HAYUMBIE IS
(dbopMUpOBaHUS MHPOBO33PEHHS O0YYAIOIIUXCS MEXIUCHUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHAay4YHbIE
MOHATHSI, OTPAXKAIOIIME IETOCTHOCTh HAyYHOM KapTUHBI MHpa M CcHeluUKy METOJ0B IMO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIIECC, CUCTEMA, HAYYHBIH (aKT,
NPUHIIMI, THUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIeAOBaHNUe, HAOIIOACHHE, W3MEpPCHHE,
SKCIIEPUMEHT U JIpyrue); yHHBepcalbHble YydeOHble IeiCcTBUS (ITO3HABATENIbHbIE, KOMMYHHKATHUBHBIC,
perynsaTuBHble), oOecneunBapmue (GopmupoBaHue (QYHKIMOHAIBHOM TPAMOTHOCTH U COLIMAIBHOM
KOMITETSHITMH 00yYarOIIUXCsl; CIOCOOHOCTh O0YYAOIINXCS UCIIOJIb30BaTh OCBOCHHBIEC MEXIUCIUTIIMHAPHBIC,
MHUPOBO33PECHUYECKHE 3HAHUS M YyHUBEpPCAJIbHBbIC Y4YeOHBIC ACHCTBUA B TO3HABATEIHLHONW M COIMAIBHOU
MIPaKTHKE.

B pesynbraTte uzydenus OMOJIOTMU Ha YPOBHE CpEeIHEr0 001ero oopazoBanus y odyyaromierocst Oyayt
c(hOpMHUPOBAHEI TMO3HABATEILHBIC YHUBEPCAIbHBIC YUCOHBIC NEHCTBUS, KOMMYHHKATHBHBIC YHHBECPCAIBHBIC
y4eOHBIC JCHCTBYS, PETYJSITHBHBIC YHUBEPCATbHBIC YICOHBIC IEHCTBUS, COBMECTHAS JICATCIHLHOCTb.

MertanpeaMeTHble pe3yNbTaThl OCBOCHHUS MPOTpaMMbl CpedHEro oOImero o0pa3oBaHUSA JIOJKHBI
OTpax<aTh:

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU 1€CTBUAMM:

1) 6a3oBble JIOrHYeCKHeE e CTBUS:

CaMOCTOSITENTLHO (POPMYITUPOBATEH U aKTYaTHU3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOGHUU 3HAHUN MPHUEMBI JTJOTHYECKOTO MBIIIJICHUS (aHalu3a, CHHTE3a, CPABHEHHUS,
Kkiaccuukanuu, o000IICHHs), PACKPBIBATh CMBICT OMOJIOTHYECKUX TOHATHN (BBIACTATH UX XapaKTEpHBIC
MPU3HAKH, YCTAHABJIMBATh CBSA3H C IPYTUMH IMOHATUSIMH);

ONpEeNeNATh LETu ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHM HMX JOCTHXKEHHS, COOTHOCHUTh
pe3yabTaThl IEATEILHOCTH C MOCTABJICHHBIMU LEISIMU;

WCIIOJIh30BaTh OMOJIOTHYECKUE TTOHATHUS 1)1 OOBsICHEHUS (DAKTOB U SIBICHUH KHUBOM MPUPOJIBL;

CTPOUTH JIOTUYECKHE pPaACCYXXJIEHUsS (MHIYyKTUBHBIC, JACAYKTHBHBIC, I10 aHAJIOTHH), BBIABISTH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBIECHUSX, (DOPMYIHPOBATH BBIBOBI U 3aKIIOUYCHHUS;

MIPUMEHATh CXEMHO-MO/JIEJIbHBIE CPEJCTBA ISl MPEACTABIEHUS CYIIECTBEHHBIX CBSI3€i U OTHOLIEHUH B
M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYMMA PAa3HOTO POJa, BBISIBICHHBIX B Pa3IMUHBIX
WH(POPMAITMOHHBIX HCTOYHHKAX;

pa3zpabaTeiBaTh IUIAH pEHICHUS MPOOIeMbl ¢ Y4Y€TOM aHauu3a HMMEIONIMXCS MaTepUaNbHBIX H
HEMaTepualbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B ICATEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIBTATOB IIEJISIM, OIEHUBATh PUCKHU
IMOCJIC/ICTBUN NEATCIBHOCTH;

KOOPJMHHUPOBATh M BBIIOJHATH PA0OTYy B YCIOBHSIX PEATbHOTO, BUPTYATLHOTO M KOMOWHHPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

BJIa/IETh HAaBBIKAMHM Y4YEOHO-MCCIIEAOBATEILCKON U MPOEKTHOM JEeSATENIbHOCTH, HABBIKAMU pa3peIIeHUs
mpo0sieM, COCOOHOCTBI0O U TOTOBHOCTHIO K CaMOCTOSITENILHOMY IMOWCKY METOJIOB PEIICHUs MPAKTHYECKHX
3a/1a4, IPUMEHEHHUIO Pa3IUYHbIX METO/IOB [TO3HAHMUS;



HCII0JIb30BaTh PA3JINYHbIE BUABI JEATEIBHOCTU MO IOJYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIPETALNH,
npeoOpa3oBaHUI0 M TPUMEHEHHIO B YYEOHBIX CHUTyalUsX, B TOM YHCJIE TPU CO3JaHUU YYEOHBIX U
COLIMAJIbHBIX MPOEKTOB;

(bopMUPOBATh HAYYHBII TUIT MBIIICHUS, BIaJIeTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMU U
METOJIaMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBbIE 33Ja4d B OOpA30BATEIbHON JEATEIBHOCTH M YKM3HEHHBIX
CUTYalUsX;

BBISIBJISITH NPUUYMHHO-CICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a/adyy, BBIIBUraTh TUIOTE3Yy €€
pelIeHns, HAXOAUTh apryMEHTHI JUIsl J0KA3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TOJNYYCHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJbTaTbl, KPUTUYECKU OLEHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATh IPUOOPETEHHBIHN OMBIT;

OCYIIECTBIISITh  IICTICHANPABICHHBI TIOMCK TIepeHoca CpPEeACTB W CHOCOOOB  NIEHCTBHA B
poecCuoHANBHYIO CPeay;

yYMETb NIEPEHOCUTH 3HAHUS B IO3HABATEIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUSA U3 PA3HBIX YUYEOHBIX MTPEIMETOB;

BBIIBUTATh HOBBIE WJIEW, NpeUlaraTb OPUTMHAJIbHBIE IMOAXOJAbI U PELIEHUS, CTaBUTb MPOOJEMBbl U
3aJ1a4M, JOMYCKAIOILUe albTEPHATUBHBIE PEIICHHUS.

3) pa6ora c unopmaunmeii:

OpUEHTHPOBATHCS B Pa3IUYHBIX HCTOYHHKAX HHPOpMAIMKU (TeKCTe Y4eOHOro mMmocoOusi, Hay4yHO-
MOMYJISIPHON JIUTEpaType, OMOJIOTMYECKUX CIIOBApSAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHaIM3UpoOBaTh HH(DOPMAIUIO PA3IMYHBIX BHIOB M (OPM NPEIACTABICHUS, KPUTHUECKU
OLICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMyaMpOBaTh 3alpoChl U HMPUMEHSTh pa3IMYHbIE METO/bl NMPHU MOUCKE M 0TOOpe OHONIOTHYEeCcKOM
nH(popMaluu, HEOOXOAUMOM /1JIsl BBIMOIHEHNS yUeOHBIX 3a7a4;

npuooperaTh OTIBIT MCIIOJIb30BaHUs MH(}OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpILICHCTBOBATh KyJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpAaTh ONTUMAIBHYIO (GOpPMY HpEeACTaBICHUs OHONIOrHMYecKoi HHPOpMaLuu
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYTOe€);

WCIIOIb30BaTh HAyYHBIM SA3BIK B KAue€CTBE CpEJCTBA MpU paboTe ¢ Ouoiormyeckod uHbOpMaImei:
NPUMEHATh XUMHUECKHe, (pu3nueckue M MaTeMaTH4ecKWe 3HAaKW M CHUMBOJIBI, (opmyiibl, abOpeBHatypy,
HOMEHKJIaTypy, UCIOJIb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIa/IETh HABbIKAMHU pACHO3HAaBaHUS M 3alUThl MHpOpManuHu, HWHGOpPMAlMOHHONW O€30MacHOCTU
JTUYHOCTH.

OByageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBUSIMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIlMM BO BCeX cQepax >KW3HHM, aKTUBHO YYacTBOBaTh B JMajJoOre WU
JUCKYCCUM TI0 CYILIECTBY 00CyXkaaeMoil Tembl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh CYKICHUS
OTHOCHUTEJIHO BBINIOJHEHMS IpeaIaraéMoi 3aJaud, YYUTHIBAaTh MHTEPECHl M COIJIACOBAHHOCTH IMO3ULUI
JOPYTUX YYaCTHUKOB JIMAJIOTa WU IUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOIIEHUs, MOHMMATh 3HAUYEHUE COIMAJIbHBIX 3HAKOB,
MPENNOCHIIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallul, yMETh CMr4aTh KOH(QIJIUKTHI U BECTU NIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMH CIIOCOOAMHU OOIEHUS U B3aMMOJAEHCTBHS, IOHUMATh HAMEPEHUs IPYTHX JIOAEH,
MPOSIBIISATh YBAKHUTEIHHOE OTHOIICHHE K COOECeTHWKY U B KOPPEKTHOH ¢opme (HopMylnHpoBaTh CBOU
BO3PaKECHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHaA 1eSITeJIbHOCTD:



MOHUMATh W WUCIOJh30BaTh MPEUMYIIECTBA KOMAHIHON M WHAWNBUAYATHHOW pa0bOTHI MPHU pPEIICHUH
Ouosiornyeckoil mpobiaeMbl, 000CHOBBIBATH HEOOXOAMMOCTb IPUMEHEHUS TPYIIOBBIX (POPM B3aMMOACHUCTBUS
MIPU peIIeHUN YIeOHOH 3a/1auH;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JACHCTBHI ¢ y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEMH
Ka)KJI0T0 WIEHA KOJIJIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOW J1€ATENbHOCTH, OPraHU30BBIBaTh U KOOPAMHUPOBATH JEWUCTBUA MO €€
JOCTUKEHHUIO: COCTABJIATH IUIAH JEHCTBUI, paclpenessaTh Pojau ¢ Y4€TOM MHEHUN y4aCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh KadyeCTBO CBOErO BKJAJa M KaXKAOTO YYaCTHHKA KOMaHIBI B OOIIMH pe3yJbTar IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

npesaraTb HOBbIE MPOEKTHI, OLEHUBATh UACH C MO3UIMH HOBU3HBI, OPUTHHAIBLHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYIIECTBIATh IIO3UTHBHOE CTPATETMUYECKOE IIOBEJAEHUE B pa3jIMYHBIX CHUTYyalUsX, IPOSABIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBiaieHne YHMBEPCAJIBLHBIMH Pery/isiTABHBIMU /1€ CTBUAMM:

1) camoopranu3amnus:

WCIOJIb30BaTh OWOJIOTUYECKUE 3HAHWS IS BBISBJICHUS MPOOJIEM W UX PEUICHUS B >KU3HEHHBIX U
Y4eOHBIX CHUTYalHsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHH IIEJICBBIE U CMBICIIOBBIC YCTAHOBKM B CBOMX JICHCTBUSAX U
MOCTYIKAaX MO OTHOIICHHUIO K KUBOI MPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYUIECTBJIATH IMO3HABATENIBHYIO JAEATEIbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTh WU
(dbopmMynHrpoBaTh COOCTBEHHBIC 337]a4l B 00PA30BATEIBHON EATETBHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENTLHO COCTABJIATH IUIAH PELICHUS MTPOOJIEMBI C YIETOM HUMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTECHUI;

JIaBaTh OLEHKY HOBBIM CUTYalIHIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €10, OpaTh OTBETCTBEHHOCTD 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIocOOCTBOBaTh (DOPMUPOBAHHMIO U MPOSBICHUIO IIUPOKOW 3pYIUIMU B Pa3HBIX 00JACTIX 3HAHUH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIA YPOBEHD.

2) cCaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
pE3yJIBTATOB LIEISIM;

BJIJIETh HABbIKAMHU II03HABATEIbHOM peQUIeKCMM KaK OCO3HaHUS COBEpIIAEMbIX JCHCTBUI H
MBICITUTENIBHBIX MPOIECCOB, UX PE3yJIbTaTOB U OCHOBAHUM, MCIIOJIb30BAaTh MPUEMBI pediekcun sl OLIEHKU
CUTYyallU{, BBIOOpA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO IPUHUMATD PEIIECHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yJbTaToOB AEITEIbHOCTH;

3) npuHsiTHe ce0sl U APYrux:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB ACSITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOTo YEJIOBEKa.

HNPEIMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOCHUS COAEpKaHUs yueOHoro mpenmera «buonorus» Ha yriayOonéHHOM
YpPOBHE OpPHEHTHPOBaHBI Ha oOecredeHue npoduiIbHOrOo o0ydYeHus1 oOydarommxcs Ouonoruu. OHHU
BKJTIOYAIOT: CreU(pUIecKre Ui OMOJOTHH HayYHbIC 3HAHUS, YMEHUS U CIOCOOBI NIEHCTBHI 1O OCBOCHHIO,



WHTEpPIPETAMA W TPeoOpa3oBaHUIO 3HAHWM, BHUJBI JCATEIHHOCTH IO TOJYYEHUIO HOBBIX 3HAHUW M HX
MPUMEHECHHIO B PA3JIMYHBIX YU€OHBIX, a TAK)KE B PEAbHBIX )KMU3HEHHBIX CUTYyalusX. [IpeqMeTHbIe pe3yabTaThl
MIPeICTaBJICHBI 10 TOJjaM H3yUeHUSI.

[IpenMeTHbIe pe3ybTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 kaacce nOMKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh 3HAHWH O MECTe M pPOJIM OHOJIOTMM B CHCTEME €CTECTBEHHBIX HAayK, B
(hOpMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B MO3HAHWU 3aKOHOB TMPUPOJIBI U PEIICHUU TPOOIEM
paIoOHaIBLHOrO MIPUPOIONOIB30BaHUS, O BKIIAEe POCCUNCKHX U 3apYyOEKHBIX YUEHBIX B pa3BUTHE OHOJIOTUH;

BJIaJICHUE CUCTEMOM OMOJOTMYECKUX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIOIAraloue OMOI0rH4ecKue
TEPMUHBI M  MNOHATUS  (KU3Hb, KIETKa, OpraHu3M, MeTadoJu3M, TOMEOCTa3, CaMOpPEryJIALHNs,
CaMOBOCIIPOM3BEICHUE, HACIEACTBEHHOCTh, W3MEHUMBOCTh, POCT W pa3BUTHE), OHMOJIOTUYECKHE TEOPUHU
(knetounas teopus T. llIBanna, M. IIneiinena, P. BupxoBa, XxpoMocOMHasi TE€OpUsl HACIEACTBEHHOCTH T.
Moprana), yuenus (H. M. BaBuioBa — o nieHTpax MHOrooOpasusi U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI),
3aKOHBI (eIMHOOOpa3usi MOTOMKOB TEPBOTO IMOKOJEHHMS, PACIICIUICHHUS, YUCTOTHI T'aMET, HEe3aBUCHUMOIO
HacnenoBanus ['. Menpens, roMojoruueckux psaoB B HaclieqcTBeHHOUW m3MeHuuBoctd H. U. Basuiona),
MIPUHIIMIBI (KOMILTIEMEHTAPHOCTH );

BIIQJICHHE OCHOBHBIMH METOJaMH HAyYHOTO I[IO3HAHUS, HCIOJIB3YEeMbIX B OHOJOTHYECKHX
UCCIIETOBAHMIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIIEHATh CYLIECTBEHHBbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U  IyKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM 4HCJIE OakTepuil, rpuOOB, pacCTeHUH, KUBOTHBIX U
YeloBeKa, CTPOCHUS OpraHOB M CHCTEM OpraHoB pAacTeHUM, IKUBOTHBIX, 4YEJIOBEKa, IPOILIECCOB
KHU3HEICATENbHOCTH, MPOTEKAIOIIMX B OpPraHU3Max pPACTeHUM, XUBOTHBIX W 4YeJIOBEKa, OHOJIOTHYECKHX
MPOIIECCOB: OOMEHAa BEMIECTB (METa0OMU3M), TIPEBpAIICHUS DHEPrUH, OPOXKCHHs, aBTOTPOPHOrO U
reTepoTpoHOr0 TUIMOB NHUTaHUSA, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a, TIaMeTOreHe3a,
SMOpHOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHS, PA3MHOKEHMS, WHIUBUAYaIbHOTO Pa3BUTHS OpraHH3Ma
(oHTOreHe3a), B3aMMO/IEHCTBHSI T€HOB, FeTepo3Kca, UCKYCCTBEHHOT0 0T00pa;

YMEHHE YCTaHaBIIUBATh B3aUMOCBSI3M MEXIY OpPraHOMJIAMH KJIETKU W MX (YHKIUSIMH, CTPOSHHUEM
KJIETOK Pa3HBbIX TKaHEeH W UX QYyHKIMSIMHU, MEXIy OpraHaMu U CHCTEMaMHu OPTaHOB Y PaCTCHUM, )KUBOTHBIX U
4enoBeKa U UX (PyHKIHUSIMH, MEXIY CHCTEMaMU OpTraHOB U UX (YHKITUSIMU, MEXKIY dTaramMu oOMeHa BEIeCTB,
JTamaMH KIJIETOYHOTO IMKJIA W SKU3HEHHBIX LUKIOB OPTaHW3MOB, 3TalaMyd SMOPHOHANBLHOTO Pa3BUTHUSA,
TE€HOTUIIOM U (PeHOTUTIOM, (PEHOTUIIOM U (aKTOpaMU Cpebl OOUTAHUS;

YMEHHUE BBIABIISITh OTIUYUTEIIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHUCJI€ PACTEHUM, KUBOTHBIX U
YEJIOBEKa;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUE apTyMEHTHI, OMOJIOTHUECKYI0 TEPMUHOJIOTHIO U CHUMBOJIUKY
JUIS 1OKAa3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYII;

YyMEHHE pemiaTh OWOJIOTMUECKHE 3aadyH, BBIBIATh MPUIMHHO-CICJICTBEHHBIE CBSI3U  MEXKIY
UCCIIETyeMbIMU OMOJOTHUECKUMHU TMPOLIECCAaMU U SIBJICHUSMH, JENaTh BBIBOJLI U MPOTHO3BI HA OCHOBAHUU
MOJIyYEHHBIX PE3YIbTaTOB;

yMEHHE BBINOJIHATH Ja0OpaTOpHble M MpakTHYeCKHe paboThl, cOOMIOAaTh MpaBuiia MpH padoTe C
y4eOHBIM U 1a00paTOPHBIM 000PY0BAaHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTATBHBIMU CPEACTBAMH, (GOPMYIUPYS IENTb
HCCIe0BaHMS, aHAIM3UPOBATh MOJYUYEHHbIE PE3YJIbTATHI U JENIaTh BHIBO/IBI,

yMEHHE y4acTBOBaTh B yueOHO-HCCIIEOBATENbLCKONW paboTe Mo OMOJIOTHH, IKOJIOTUU U MEIULMHE,
MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEACTABIATH MMOTYYEHHbIE PE3YyJIbTaThl HA
YUYEHUYECKUX KOH(DEPEeHIIHSIX;

YMEHHE OLIEHWBATh OSTUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEAOBaHMI B oOnmactu OWONOTHH H
MEAUIHHBI (KJIOHHPOBAaHUE, UCKYCCTBEHHOE OIUIOAOTBOPEHNE, HAIIPABIEHHOE U3MEHEHHE T€HOMAa U CO3/IaHue
TPaHCTE€HHBIX OPTaHU3MOB);



YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oynymiedl mpodeccHoHanbHON AeATeNbHOCTH B 00JacTH
OMO0JIOTUH, MEIUIIUHBI, OMOTEXHOJOTHH, BETEPHUHAPHUHU, CEIbCKOTO XO3sCTBa, MUIIEBON MPOMBIIIICHHOCTH,
yIIIyOJISITh TTIO3HABATEIbHBIA MHTEPEC, HAIIPABJICHHBIN Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOMIEH Tpodeccuu
U MPOJOJKEHHE OMOJIOTMYECKOro 00pa30BaHUs B OpPraHU3ALMIX CPeIHEro mpodeccnoHalIbHOTO U BBICIIETO
oOpa3oBaHMUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO npenmeta «buonorus» B 11 kaacce NOIKHBI OTPaXKaTh:

chOpPMUPOBAHHOCTh 3HAHUI O MecTe M poJU OHOJIOTUM B CHUCTEME €CTECTBEHHBIX HAayK, B
(GbOopMHPOBAaHUM COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B TMO3HAHUHM 3aKOHOB MPUPOIBI U
pELIEHNN SKOJIOIMYECKHUX IIpo0JieM YEJIOBEYeCTBA, a TAaKXKE B PELICHUH BOMPOCOB pPAaIMOHAIBHOIO
MPUPOJIONIONB30BAHNSA, U B (JOPMHUPOBAHUHU IIEHHOCTHOTO OTHOIIEHHUS K MPUPOAE, OOIIECTBY, YEJIOBEKY, O
BKJIaJIC POCCUMCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

yYMEHHE BIIQJIETh CUCTEMOW OMOJIOTMYECKUX 3HAHUN, KOTOpasl BKJIIOYAET ONpEAeTCHUS U MOHUMaHHE
CYIIHOCTH OCHOBOIIOJIAralOMIMX OHOJOTMYECKHMX TEPMHHOB M TOHSATHHA (BHI, dKocucTema, Ouocdepa),
ouosornveckue Teopun (3BomonnonHas Teopust U. JlapBuHa, CHHTETUYECKasi TEOPHsI SBOJIIOLUH), yueHHs (A.
H. CeBepuoBa — o myTax u HampaBieHusx osBomonuu, B.M. Bepnanckoro — o O6umocdepe), 3aKoHBI
(rermernueckoro paBHoBecus JDx. Xapau u B. BaitnOepra, 3apoapiieBoro cxoacrea K. M. bapa), npaBuia
(muanmyma FO. JIuOuxa, sKOJOrMuYecKOd NHpaMuAbl PHEPruM), TUnoTe3bl (rumoreza «mupa PHK» V.
I'anGepra);

yYMEHHUE BIAJEThb OCHOBHBIMM METOJIaMU HAYYHOI'O IMO3HAHMS, HCIOJIb3yEMbIMH B OHOJOTMYECKUX
UCCIIEIOBAHUSIX KHUBBIX OOBEKTOB M SKOCHUCTEM (OMHCAHHME, W3MEpEeHHe, HaOI0JIeHUE, SKCIIEPUMEHT),
crioco6aMu BBISIBJICHUSI U OIICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJCISATh CYIIECTBCHHBIC TPH3HAKU: BHJIOB, OHOTE€OIICHO30B, HKOCHCTEM H OHOCHEpHI,
CTa0MIIM3UPYIOUIETO, JBMXKYIIETO ¥  Pa3phIBAIOIIEr0 €CTECTBEHHOTO0 OTOOpa, aUIONaTpUYecKOoro |
CUMIATPUYECKOTO BHJI000PA30BaHMs, BIUSHUSA ABWXKYIIMX CHJI SBONIONUM HAa TeHO(OHJ MOMyISALUH,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpejie OOMTaHUs, YepeloBaHMs HalpaBJIEHUI SBOJIIOLUHU, KPYTOBOPOTa
BELIECTB U [TOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBA3M MEXAY NpOLEcCCaMH SBOJIIOIHMM, JABMWXKYLUIUMH CUJIaMH
aHTPOIIOreHe3a, KOMIOHEHTaMH Pa3IMYHBIX SKOCUCTEM U MPUCIOCOOTIEHUSIMHI K HUIM OPraHU3MOB;

YMEHUE BBIABIATh OTIMYUTEIbHBIE MPHU3HAKH KMUBBIX CHCTEM, MPUCIOCOOJIEHHOCTh BUAOB K cpelie
oOuTaHusi, aOMOTUYECKUX U OHOTHYECKHMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3€M OpraHU3MOB B
CO0011IeCTBaX, AaHTPOIIOT€HHBIX U3MEHEHUI B 3KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOLINE APTyMEHTHI, OHMOJIOIMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY
JUIg J10Ka3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHUCTEMATUYECKUX TPYII, B3aMMOCBA3M OPraHU3MOB U
cpelpl OOMTaHMSI, €IMHCTBA YEJIIOBEYECKHX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOrooOpasusi BHUJOB U
HKOCHCTEM KaK YCJIOBHSI COCYLIECTBOBAHUS IPUPOBI M YEIOBEUYECTBA,

yMEHUE pemaTh OHOJOTMYECKHE 3aJaud, BBIABIATH MPUYHMHHO-CIEICTBEHHBIE CBSA3M MEXIY
UCCIIelyeMbIMH OMOJIOTHYECKUMH IPOLECCaMU M SBICHHUSMH, J€7aTh BBIBOABI M MPOTHO3bI Ha OCHOBAHUU
MOJIy4YE€HHBIX PE3YyJIbTaTOB;

yMEHHE BBINOJIHATH Ja0OpaTOpHblE M MpakTHYeCKHe paboThl, cOOMIOAaTh MpaBuiia MpH padoTe C
yueOHBIM U JIAOOPaTOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIIBUraTh TUIIOTE3bI, MPOBEPATh UX AKCIEPUMEHTAIBHBIMUA CPEACTBAMH, (GOPMYIHPYS 1IeTb
UCCIIETOBaHMs, aHATU3UPOBATh MOJyUYEHHBIE PE3yJIbTAThl U JAENaTh BBIBOJbI;

yYMEHHE Yy4acTBOBaTh B yue€OHO-HCCIIEOBATENLCKONW paboTe Mo OMOJIOTHH, IKOJIOTUHM U MENIULHUHE,
MIPOBOJIMMON Ha 0a3e IMIKOJIbHBIX HayYHBIX OOILIECTB, U MyOIUYHO MPEACTABIATh MOJTYUYEHHBIE PE3YyIbTAaThl HA
YYEHUYECKUX KOH(PEPEHIHIX;

YMEHHE OLIEHHBAaTh TMIIOTE3bl U TEOPUH O MPOUCXOKICHUU JKU3HH, YEJIOBEKA U YEJIOBEUECKUX pac, O
MPUYMHAX, MTOCIEICTBHUAX U CIIOCO0aX MPeI0TBpaICHUS TII00ATBbHBIX M3MEHEHHH B Ouocdepe;



YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oynymiedl mpodeccHoHanbHON AeATeNbHOCTH B 00JacTH
OMOJIOTUH, D3KOJOTHH, HPUPOIONOIb30BAHUSA, MEAWIUHBI, OMOTEXHOJOIMH, TCHXOJOTHH, BETEPUHAPHUHU,
CETIbCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIIIICHHOCTH, YIITyOIaTh TO3HABATENIFHBII HHTEpEC, HAITPAaBICHHBIN HA
OCO3HaHHBII BBIOOP COOTBETCTBYIOLIEH NpOo(deccud W TPOAOIDKEHHUE OHMOJIIOTHYECKOro oOpa3oBaHUS B
OpraHM3aLUIX CPETHEr0 MPO(ECCHOHATBHOTO U BBICIIET0 00pa30BaHMUS.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoaundecTBo 9acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudgpossbie)
pa3iesioB H TeM Konrpoabnbsie IIpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
NMporpamMmsbl padoThbI padoThI
pecypchl

1 buoiorus kak Hayka 1

) JKuBrle cucTeMbl 1 UX )
U3y4yeHue

3 buonorus xkieTkn 2 0.5
XumMudeckas

4 10 1
OpraHu3aIus KJIEeTKU
CtpoeHue u GyHKIIH

5 8 2
KJIETKH
OOMEeH BEIIECTB U

6 MIpEeBpaIleHHE YHEPTUH B 9 1
KJIETKE
Hacnencrsennasa

7 uHpopmanus u 9 0.5
peanmuzanus e€ B KIIETKE
JKU3HeHHBIN UK

8 6 1
KJIETKH
CtpoeHue u QyHKIMH

9 17 1.5
OpraHU3MOB
Pa3sMmuoxenue u

10 8 1.5
pa3BUTHE OPTaHU3MOB
I'enetuka — Hayka o
HACJIEACTBEHHOCTH U

11 2 0.5
N3MEHYUBOCTH
OpraHU3MOB
3aKOHOMEPHOCTH

12 P 10 |
HaCJIEACTBEHHOCTH
3aKOHOMEPHOCTH

13 p 6 |
N3MEHYUBOCTH

14 I'eneTnka yenoBeka 3 0.5

15 Cenexuust OpraHu3MoB 4 1

16 buorexuonorus n 4




CHHTETHYECKas OMOJIOTHS

17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

11 KITACC

102

13

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

3apox/IcHUE U Pa3BUTHE
9BOJIFOIMOHHBIX
IIPEICTABICHHIA B
OHOJIOrUH

MukpoaBomonus u eé
pe3yabTaThl

KoauuecTBO 9acoB

Bcero

14

KonTposabHubie
padoThbI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
(uudgpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

MakposBomntonus u eé
pe3yJIbTaThl

[TpoucxoxaeHue u
pa3BUTHE )KU3HHU HA
3emiie

IIpoucxoxnenue

YCJIOBCKA — aHTPOIIOTI'CHE3

15

10

1.5

DKOJIOTHSI — HayKa O
B3aMMOOTHOIICHUAX
OpPraHu3MOB U
HaJ0pPraHN3MEHHBIX
CUCTEM C OKPYIKaroLLEn
cpenou

0.5

Opranusmsl 1 cpeia
obuTaHus

1.5

JKOJIOTHS BUIIOB B

MOy JIALNI

DKO0JI0THS COOOIIECTB.
OKOJIOTHYECKHE CUCTEMEI

0.5

0.5

10

buocdepa — rinobanphas
9KOCHUCTEMA

11

12

UYenoBek 1 OKpysKaromas
cpena
PesepBHOE Bpems

OBIIEE KOJUYECTBO
YACOB I10 [TPOTPAMME

102

7.5




