


COJAEP)KAHUE YYEBHOI'O ITPEIMETA

10 KJIACC

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuTHS OHMOJIOTHU.
Buonornyeckue Hayku W u3ydaemple MMU TpoOiembl. DyHAaMeHTaIbHBIC, MPHUKIAIAHBIE U
MOMCKOBBIC HAYYHbBIE UCCIICOBAHUS B OMOJIOTHH.

3HayeHue OuoJoruM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszaHHbIe ¢ OuWosorMeil. 3HaueHHWe OHOJIOTMM B MPAKTUYECKOH
JESTEIIbHOCTH YEJIOBEKa: MEAMIMHE, CEJIbCKOM XO34HCTBE, HPOMBIIUIEHHOCTH, OXpPaHE
MIPUPOJIBI.

JleMoOHCTpan U

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, I'.
Menpgens, B. WU. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Baswios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKaMm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIOKHOCTb M YHOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOPraHMU3alUs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKaHEBbIM,
OpraHU3MEHHBIM, MONYJISIIUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOTeO1IEHOTUYECKHI),
ouoctepnsiid. Ilporeccsl, mpoucxoasimue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuzsp kak popma cymectBoBanus Matepuu. Hayku, nzydaromue *HUBbl€ CHUCTEMBI Ha Pa3HBIX
YPOBHSX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanu3. [loHsTue o 3aBUCMMOH M HE3aBHCHUMOM
nepemenHoi. IlmanmpoBanme skcnepumenta. [loctaHoBka W mpoBepka rumnore3. Hynesas
runote3a. [loHsTHE BBIOOPKH U €€ 10CTOBepHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIyUEHHBIX pe3ylbTaToB. [IpHuMHbBI HCKaXXKEHUsl pe3ylbTaTOB KCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TIPU3HAKU JKU3HW», «buosornyeckue CcUCTEMBI»,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpraHU3alluyu KUBOM Ipupobl», «CTpoeHHe KUBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreorienos», «buochepan, «MeTopl H3yUdeHHS] JKUBOU MPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHHUH,
HKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPHU M3YYEHUHM KHUBBIX
CHUCTEMN.

Tema 3. buosnorns Kjierku

Knetka — cTpykTypHO-(QyHKIIMOHaIbHAs €IWHUIA >KUBOrO. VICTOPHS OTKPBITHUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeTtoabl MOJEKYJISPHOM M KJIETOYHOW OHOJOrMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, MeToJq  MEUeHbIX aToMoB, nuddepeHImanpbHoe  EeHTpUGyrupoBaHUe,
KyJbTUBUPOBAHUE KIETOK. M3yueHue puKrcuposanHvix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Koungoxanvnaa muxpockonus. Bumanvhoe (npusicusnennoe) usyyerue Kiemox.

JleMoOHCTpanuu



[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. IlInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHUS METO/I0B MUKPOCKOIIHH.

O6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIIpPENapaThl PACTUTENbHBIX, KUBOTHBIX U
OakTepraIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHnme MeTOJOB KIIETOYHOM Ouosioruu (Xxpomarorpadus,
anextpodopes, nuddeperiuanpHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumndeckasi OpraHu3anus KJIeTKU

XHUMHYECKUH COCTaB KIETKH. Makpo-, MUKpO- U yJIbTPaMUKpPO3JeMeHThL. Boaa u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MunepasnbHbie BellecTBa KJIETKH, UX Ouojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosnornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Mojekyinbl. [lepBuunas cTpykTypa Oeika, MenTugHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN O€TKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, IuUcaxapuabl, OJIMrocaxapuibl M mnojucaxapuabl. OOmui
IUIaH CTpPOeHUsT U (U3MKO-XMMHYECKHE CBOMCTBa YrieBoaoB. buonornueckue GyHKIUU
YTJIEBOJIOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knaccudpukanuss  unumos.
Tpurnunepunasl, pochoaunuabl, BOCKU, cTepouisl. bruonornyeckne Gpynkunu mumuaos. O0mue
CBOICTBa OMOJOTMYECKMX MeMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKAHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Crpoenue HykinenHOBbIX KuCiIOT. HykiaeoTuasl.
[Mpunmun kommementapuoctu. [Ipasuio Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢ynkuun  AT®. BoccraHoBIeHHBIE MEPEHOCYMKH, HUX (YHKIUM B KieTke. [pyeue
HYK1eo3uompugocgamol (HTD,). CexBennpoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosyorusi: OMOXMMHYECKHE W OHOPU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypbl U  QYHKYui
Ouomonekyn u ux Komniekcos. Komnvromepnuiti Ousaiin U OpeanuyecKuti cunme3s 6UOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Hoptpertsr: JI. [Toaunr, Jx. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, ®. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHMBOW IPHUPOAE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabNMIAa XMUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl OEenKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJd YrieBoAoB», «CTpoeHHEe MOJEKYI
munuaoBy, «HykinenHoBbie KUCTOTEY, «CTpoeHue MoJeKyiabl ATDy.

Ob6opynoBaHue: XMMUYECKas Mocyia 1 000py10BaHHE.

JladopaTropnasi padora «OOHapykeHHE 0ETKOB C MTOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

JlabopaTopnas padora «/ccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: 3yKapuoTHYecKass U Mpokapuotuyeckas. CTpyKTypHO-(QYHKIIMOHAJIbHBIE
00pa3oBaHUS KIETKH.



CtpoeHne MNpOKapUOTHUECKOW KJeTKkH. KierouHas cTeHka OakTepuid ©  apxewu.
OcoOeHHOCTH CTPOCHUS TeTepOoTpo(HOI U aBTOTPO(DHON MPOKAPUOTHYECKUX KIETOK. MecTo U
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenne u (QyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTkH. [Inmasmarndeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuyeckoil MeMmOpaHbl. TpaHCHOPT BEILIECTB uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysusa, oOnerduéHHas nudQys3us), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponuraemocts MemOpanbl. Pabota
HATPHUIl-KaJIMeBOro Hacoca. DHAOMUTO3: MUHOUTO3, (parouuTo3. Dk3ounuTo3. Kineroynas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

Huronna3zma. Iutozons. Lurockener. [IBwkenue nutoriazmbl. OpraHOMIbI KIIETKH.
OnHomMeMOpaHHBIC OPraHOMIBI KJICTKHU: 3HAoIazMarnueckas cetb (DI1C), anmapar [osbmku,
JM30COMBI, UX CTpoeHHe M (PyHKIUH. B3anMOCBS3b OJHOMEMOpPAHHBIX OPTraHOWUIOB KIIETKH.
CtpoeHue rpaHyIsIpHOTO peTuKyinyMa. Mexanuzm Hanpasienus oenxoe ¢ OIIIC. Cuntes
pactBopuMbix  OenmkoB. CuHTE3  KiIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHymsspHBIN)
SHAOIIa3MaTH4eckuii peTukyiayM. CekpetopHas (yHkuus anmnapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onvoacu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBl KJIETKH: MHUTOXOHIPUHU, MIAcTUlbl. [lpoucxoorcoenue
mumoxonopuui u naacmuo. Cumdbuocenes (K.C. Mepeoickosckuii, JI. Mapeynuc). Ctpoenue u
(GYyHKIMM MUTOXOHApUA © macTul. llepBuuHble, BTOpPUYHBIE U CJIOXKHBIE IJIACTU]IBI
(OTOCUHTE3UPYIONINX JYKApUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIINX
pacTeHuM.

HememOpanusie opranouzs! kinetku CTtpoeHre u (GYHKIIUU HEMEMOpPaHHBIX OPTaHOHIOB
KIeTkd. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopumaMeHTbl. AKmuHogvle
Muxpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MuxkpotpyOouku. Knetounsiii mnentp. CTpoeHHE U JABM)KEHHUE JKTYTMKOB M PECHHYEK.
MuxkpoTpy6ouku nutorasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOECHUE M (DYHKIUH.
SAnepHslii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE pPAcHOIOKEHHE XPOMOCOM B HMHTEp(a3HOM
anape. Jyxpomamun u eemepoxpomamur. benlku XpoMmMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0bonouku 6 mumose. foepHulii mpancnopm.

Knerounsle  BxitoueHus.  CpaBHMTENbHAs  XapaKTEPUCTHKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TpUOHOI).

JleMoHCTpan U

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHE SYKAPHOTHUECKOM KIeTkn», «CTpoeHHe KUBOTHOM
KJIETKH», «CTpOEHUE PACTUTENBHON KIETKN», «CTpOeHUE MUTOXOHIAPUNY, «Aapoy», «CTpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

O6opynoBaHue: CBETOBOW MMKPOCKON, MHKpPOIIpenapaThl PacTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

Jladoparopnasi padora «/3yueHre CTpOCHHSI KJIETOK Pa3THIHBIX OPTAHHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

Jladoparopnasi pabora «liccienoBanne miua3Mosn3a W JICIUIA3MOJIM3a B PACTHUTEIBHBIX
KJIETKax).

IIpakTuyeckas padora «3yueHue NBUKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB U NpeBpalliecHHe JHEPTHH B KJIeTKe

AcCUMWIISIIIMS U TUCCUMWISILIUSL — JIBE CTOPOHBI MeTabosn3Ma. Tumbl oOMeHa BelIeCTB:
aBTOTpoGHBIH M  reTepoTpodHBIA. YyacTHe Kuciaopoga B OOMEHHBIX — Ipolieccax.
DHepreTudyeckoe obOecneyeHre KiIeTku: TnpeBpamenue AT® B 0oOMEHHBIX IMpoIeccax.
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depMEHTATUBHBIN XapakTep peakuii KIETOYHOro Mmeradonn3ma. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otnuuns (GepMEHTOB OT HEOPraHHMYECKUX
KaTajau3aTopoB.  benku-akTUBAaTOphl U OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IMUHBIX (PaKTOPOB.

[lepBrUYHBII CHHTE3 OpraHUYECKHUX BeUIeCTB B KieTke. DorocunTe3. Anoxcucenuvii u
oKcuceHmvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmoporuiactoB B mpouecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (HOTOCHHTE3A.
Bnusinue paznuynabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHEe (POTOCUHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTpHU(UIMpYIOIINE
OakTepuu, Kene300akTepuu, cepodaKTepuu, BOJOPOIHBIE OaKkTepun. 3HAYCHUE XEMOCHHTE3a.

AmnaspoOHble opranus3Mbl. Bunel Opoxenus. [IpogykTel OpoxeHHs U MX HUCHOJIb30BaHHE
4yelloBeKOM. AHa’3poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKThl OMOTEXHOJOTMHU U BO30YyIUTENN
Oone3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 2HEpreTuyeckoro obOMeHa. I[loAroTOBUTENBHBIN 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonornueckoe okucieHue, WM KIETOYHOE JbIXaHue. Pollb MUTOXOHApPUI B mpolieccax
Oounonornyeckoro okucieHus. lluknmueckne peakumu. OkuciaurenbHOe (pochoprupoBaHue.
Ounepeus membpannozo epaduenma npomonos. Cunmes AT®D: paboma npomouuou ATD-
cunma3zvl.  llpeumymectBa a’poOHOr0 TyTH OOMEHAa BEIIECTB Neped  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOr0 0OMEHa.

JleMoOHCTpaL U

[Hoptpetsr: k. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuper 1 cxembl: «DPOTOCHUHTE3», «JHEpreTudeckuii oomen», «buocuHTe3 Oemkay,
«Ctpoenue pepMeHTay, «XEMOCUHTE3Y.

Ob6opynoBaHue: CBETOBON MUKPOCKOII, 000pYJOBaHUE /sl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3yueHue KaTaJUTUYECKOH aKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopaTtopnas paGora «/3yyeHue (GEpMEHTATUBHOIO pacUICTJICHU MNEepOKCHIa
BOJIOPOJia B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMPoLEcCOB (POTOCHHTE3a M XEMOCHHTE3a».

Jladoparopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacneacrBeHHass HHPOPMALKSA U pean3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmzamnus HaclenCTBEHHOW WHQpopMalu. [ eHeTHYecKuil KOoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUNIMU: KOMILJIEMEHTAPHOCT,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsaus u e€ stanbl. Yuactue TpancnoptHeix PHK B GuocunTtese Oenka. YcinoBus
6uocunTe3a 6enka. Koguposanue aMmuHokuciot. Poibs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perynsius akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynsipnvle Mexanuzmvl dKCnpeccuu 2eHog y dykapuom. Ponv xpomamuna 8
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kKieTke. Kierounslii romeocTas.

Bupycel — HeksieTouHbIe (OPMBI J)KU3HU U OOJMraTtHble napa3uthl. CTpoeHHe MPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaron. Kusneuwwiti yuxn JIHK-cooeporcawyux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



BupycHpie 3a0oneBaHus 4eloBeKa, JKMBOTHBIX, pactenumit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz oonrvuux maccueos («bigdata») cmpyxkmypruvix
ouonocuueckux oaunvix. Hanomexuwonocuu 6 oOuonocuu u meouyune. Ilpoecpammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

[Toptpetsi: H. K. Konbuos, /1. 1. iBaHOBCKUIA.

Tabmuner u cxembl:  «buocuHTe3 Oenka», «[eHeTmueckuii Kom», «Bupyce,
«baxTtepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. 7Ku3HeHHBIN LHKJI KICTKH

Knerounsnii numki, ero mepuonsl u perymsinms. Wutepdaza m muro3. OcobeHHOCTH
poleccoB, nporekatonux B uHTepdase. [logroroska kietku Kk genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) IMEPUOJIbI
uHTep(ha3bl.

Marpuunsiii  cunre3 JHK —  pemumkanusa. [lpunnuner  perumkanunn — JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, aHTHUMIApPAUIEIbHOCTh. MexaHu3M
permukammu - JJHK.  Xpomocombl.  Ctpoenne xpomocom. Temomepsl u  Teromepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KApUOTHUIl. JIMIJIOUTHBIA U TarIOWJHBIA HAOOPHI XPOMOCOM.
I'omonornynsie XpoMocoMsl. 11010BbIE XPOMOCOMBI.

Jlenenue kinetku — muto3. CTaguu MUTO3a W MPOUCXOJANINE B HUX Mpolecchl. THIMbI
muto3a. Kaprnokunes u nutokunes. buongornueckoe 3HaueHUE MUTO3A.

Perymsmuss mMuToTHueckoro mnukia kieTkd. I[IporpamMmmupyemas kierodHas ruOenb —
arornTo3.

Knerounoe si1po, XxpoMocombl, GYHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbvl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugposasn knemrka» — obuounghopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OKU3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHe XpOoMOCOM,
«Permmukanus JJHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenapaTsl: «MHTO3 B KJIETKax KOpeIIKa
JTyKay.

JlabopaTopnasi padora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnas pa6ora «HaGmoneHne MuTo3a B KJIETKaX KOHUMKA KOpellKa Jiyka (Ha
TOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pa3zHooOpasue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

OCOOEHHOCTH CTPOCHHUS U KU3HEICATEIBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKIIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KonoHuanbHbIe
OpraHU3MBl.

B3anMocCBA3p 4acTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OPraHbl U CUCTEMBI OPTaHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuil. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, (PYHKIUH M pacroNoXeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX M  4YejnoBeKa. THUIBI JKMBOTHBIX TKAHEW: DIUTEIUANIbHAs,
COEMHUTENIbHASA, MbllIeuHasi, HepBHasA. OCOOCHHOCTH CTpOeHUs, (PYHKUUH U pacloiOKEHHS
TKaHEW B OopraHax »KMBOTHBIX U U€JIOBEKa.



Opranbl. BeretaTuBHbI€ U T€HEpPATUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yesioBeka. DyHKIIMU OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenuit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHbIX. HapyxHblli 1 BHyTpeHHUH ckeneT. CTpOeHHE U TUIIbI COEIUHEHUS
KOCTEH.

JIBukeHHEe OpraHu3MoB. JIBMKCHHE OJHOKIIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
JKTYTUKOBO€, PECHUYHOE. JIBM)KEHHWE MHOIOKJIETOYHBIX PACTEHUH: TpPONHU3Mbl M HACTHUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MblleyHas cuctema. Peduiekc. CkenerHsie
MBIIIIBI U UX paboTa.

IIntanue opranusmos. Ilormomenne BOABI, YITIEKUCIOTO ra3a U MUHEPAJIBHBIX BELICCTB
pacteHusiMu. [luTtanue >KUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE IHILEBAPEHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBApUTENBbHOIO TpakTa. IluieBapurtenbHbie
skenesbl. [IumeBapurenpHas cucremMa 4yeaoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pactenuil. Jprxanue xuBoTHBIX. J(uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas moBepXxHOCTh. JKabepHoe U JErodHoe
JpIXaHue. JlpIXaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKa. OBOJIOLMOHHOE YCIOKHEHUE
CTPOEHHUs JETKUX I[MO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHash cHCTeMa 4YeloBeKa. MeXxaHu3Mm
BEHTHJISIIIMH JIETKUX Y NITUI] 1 MIIGKONHUTAIONMX. Perymsiuus apixanus. J[pixarenbHbie 00BEMBI.

TpancnopT BelIeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. Tpancmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpPOBEHOCHBbIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpaIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXXHEHMSI  CTPOCHUSI  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranu3moB. Beinenenue y pacreHuil. Bbiaenenue 'y  KMBOTHBIX.
Cokpatutenbupie Bakyonu. Opranbel BblaeneHus. DuibTpanus, cekpenuss U obpaTHoe
BCaChIBaHME KaK MEXaHMU3Mbl pabOThl OPTaHOB BblAeNeHUs. CBsA3b MOJOCTU Tela ¢ KPOBEHOCHOM
U BBIICIUTENBHON cHUCTEMaMU. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [loukm.
Crpoenue u ¢pyHKIMOHUpOBaHUE HePpoHa. OOpazoBaHUE MOYH Y UEIOBEKa.

3ammra y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil U
LUCTBI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHui. KyTtukyna. CpencrBa naccCUBHOM U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M MX MPOU3BOHBIE. 3all[UTa OPTaHU3Ma
or Oone3Heil. MMMyHHas cuctema uenoBeka. KIeTOUHBIi M TyMOpajabHBIH HMMYHHTET.
Bpoxxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit uMMMyHHUTET. Teopusi KJIOHaJIbHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuert, C. Tonerasa). BocnanutensHbie OTBETHI
opranu3MoB. Poib BpoXIEHHOT0 UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxuMocTs M peryiasiuus y OpraHusmoB. Pa3apaXumocTe y OJHOKJIETOYHBIX
oprann3moB. Takcucel. PazapaxxumocTs M peryisinus y pacTeHuil. PocToBble BelecTBa U HX
3Ha4YCHHUE.

HepBHast cuctema u pediekTopHas perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI Yy >KMBOTHBIX. OTIENbI
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. besdycrnoBHble u
YCIIOBHBIE PE(IICKCHI.

['yMopasibHast peryisiuss M SHIAOKPUHHAs CUCTEMa JXUBOTHBIX M 4enoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelCcTBHE TOPMOHOB. B3aMMOCBSI3p HEPBHOM U
SHAOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuubl u cxembl: «ONHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHbIE BOJIOPOCIHY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEMBl OpraHoOB
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IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHEe HaceKOMbIX», «TkaHuM pacTeHMID,
«Kopuesbie cuctembl», «Ctpoenue ctelmst», «CTpoeHHE JIHCTOBOM IUIACTUHKWY», «TKaHH
KUBOTHBIX», «Ckener dvenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/IpixarenpHass cucremay», «HepBHas cucrema», «Koxka», «MpllleyHas CUCTEMay,
«BplaenurenpHas cucreMa», «DHIOKPHHHAsA cucTeMay, «CTpoeHue Mplmueh», «MMMyHHUTET»,
«KumeunononoctHeie», «CxeMa NUTaHUS pacTeHUD», «KpOBEHOCHBIE CHCTEMBI 1TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruips», «CTpoeHHE IIaHapun», «BHYTpeHHEE CTPOCHHE 107KIEBOTO
yepBsi», «HepBHast cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIkaromuxcs», «HepsHasg cucrema nrTun», «HepBHas cuctema MIEKONMTAIOIINX,
«Hepsnas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpeENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUll, rep0apuy pacTeHUIl pa3HbIX OTIENOB, BIAXHBIE IIPENapaThl
YKUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHuE Uil JIEMOHCTPAllMd IIOYBEHHOI'O M BO3AYIIHOI'O THTAaHUS PACTEHHH,
pacumierieHust KpaxMaia ©  OelIKOoB Tmoj JieiicTBHeM (epMeHTOB, 00OpyIOBaHHE JUIS
JEMOHCTPALMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIIbHBIX
JBUKEHUM, MOJIETTH T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEH pacTeHUII.

Jlaboparopnas padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnasi padora «l3y4ueHne opranoB IBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHoOkeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 110JI0Boe. Bubl
0ecIoIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYIISIIHS, (PparMeHTAIHs, KIOHUPOBAHHE.

ITomoBoe pasMHokeHue. IlosmoBele KieTku, nmiau ramersl. Meno3. Cragum Melosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U TIOJIOBOTO
npouecca. Melo3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpen3aponpiieBoe  pasButHe. l'ameroreHe3 'y JKMBOTHBIX. IloyoBBIE  KE€JE3BI.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omio10TBOpEeHNE U SMOPHOHAIBHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOIOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNHnuBryabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOTrUs — HayKa O Pa3BUTUHU
opranu3mMoB. Mopghozenes — oOna u3z enaguvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu sMOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobneHue.
Tunsl apobnenus. /Jemepmunuposannoe u neoepmunuposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOIEHUs MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3akJiaJlka OpraHoB W TKAaHEH W3 3apOJIbIIIEBbIX JINCTKOB. B3anMHOE BIMSHUE 4YacTel
pasBUBAIOIIErOCs 3apofblma (3MOpHOHANbHAsT MHAYKLHWA). 3akiajgka IUTaHa CTPOCHHS
KUBOTHOTO Kak pe3yJbTaT HUEPAPXUYECKUX B3aWMMOJCHCTBHA TE€HOB. BiusHue Ha
IMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. llocTaomOpuonaneHbli mnepuon. Ilpsmoe u Hempsimoe
pasButHe. PazButue ¢ Metamopdo3oM y O€CHO3BOHOYHBIX U IO3BOHOYHBIX IKHUBOTHBIX.
bruonornueckoe 3HaueHUE NPSAMOrO0 W HENPSIMOTO Pa3BUTHS, MX PACIPOCTPAHEHHUE B MPHUPOJIE.
Tunel pocta >XKMBOTHBIX. DaKTOpbl pEryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yenoBeka. [leprojpl OHTOreHe3a 4YeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u pasutue pacreHuil. ['ametrodpur m cnopodur. Meiio3 B KM3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meio3za. ['ameToreHes y pacTeHM.



OII0q0TBOPEHNE U Pa3BUTHUE PACTUTENBHBIX OpPraHu3MOB. JIBOMHOE OIJIOAOTBOPEHUE Y
[IBETKOBBIX pacTeHuid. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHu3Mbl PETyIJISILIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpan U

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuubl u cxembl: «BereratnBHOe pa3MHOKEHHE», « THUIBI OECHOJIOr0 pa3MHOKEHHS,
«Pa3MHOXeEHHE XJIaMHJIOMOHa/bl», «Pa3MHOXEHHE H3BIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH U CHEPMATO30HIA»,
«OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u Hempsmoe pazButHuey, «Pa3BuTHEe MaCKOTO
Kyka», «Passutue capaHum», «Pa3Burue nArymku», «/IBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHrue CeMsiH OJHOJOJIbHBIX U ABYIOJBbHBIX pacTEeHUN», «KM3HEHHBIN LHUKII
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LMK MXa», <OKU3HEHHBId LMK MAarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIPENapaThl SIMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozeib «L UK pa3BUTHS JIATYILIKI Y.

Jladboparopnasi pabGora «V3yueHue CTPOCHHS TIOJOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

IIpakTnyeckas padora «BrpisiBIeHHE NPU3HAKOB CXOJCTBA 3apOJbIIICH MO3BOHOYHBIX
JKUBOTHBIX.

JladopaTropnas padora «CtpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. 'eHeTHKa — HAyKa 0 HACJICACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi craHOBIEHUsSI W pa3BUTHUsI T€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponp oredecTBeHHBIX Y4YE€HBIX B pa3BUTUM TreHeTuku. Paboter H. K.
Konsosa, H. U. Basunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OcCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJjlIe€IbHbIE
T€Hbl, aJbTEPHATUBHbIE NPHU3HAKH, JIOMUHAHTHBIA W PEUECCUBHBIM NPU3HAK, TOMO3UIOTA,
reTepPO3UroTa, 4YUCTasl JIMHHS, THOPUIBI, TeHOTHUI, (QeHoturn. OCHOBHBIE METOABl TEHETHUKH:
TUOPUAOTOTHYECKHM, TUTOTOTUYECKHI, MOJNIEKYISIPHO-T€HETUYECKHI.

JleMoOHCTpaL U

[Hoptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. M. BaBunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuie! 1 cxeMbl: «MeTObI TeHETUKIY, «CXEMBbI CKpEIBaHU.

JlabopaTropnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHzens — 3aKOH €IUHOOOpa3us
rubpuaoB mepBoro nokosjeHus. IIpaBuno nomuHupoBaHus. Bropoil 3akoH Mennaens — 3akoH
pacieruieHus pu3HakoB. L{uTonoruueckne OCHOBBI MOHOTHOPUHOTO cKpeluBanus. [ umnoresa
YUCTOTHI TAMET.

AHanuzupyromee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Paciuennenue npu3HaKkoB IpU HEIIOJIHOM JTOMUHHUPOBaHUU.
Jurubpunnoe ckpemuBanue. Tpetuidt 3akoH Menaens — 3aKkOH HE3aBUCHMOTO

HacJieI0BaHMs MTPU3HAKOB. [{UToMOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.
CueruieHHOoe HacnenoBanue npu3HakoB. Paboter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpUsl HaCIEeICTBEHHOCTH.
I'enetnka mosa. XpOMOCOMHBI MEXAHU3M OIPENEIICHUS I0Ja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHbIN IMoJ. ['eHeTnueckas CTpyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C ITOJIOM.



I'enoTun kak 1menoctHas cucrema. [lnedoTponus — MHOXXECTBEHHOE JCHCTBHE TEHA.
MHOKECTBEHHBI ajuieiu3M. B3auMoJelcTBUE HEaUICbHBIX T'€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeTM4EeCKUN KOHTPOJIb PA3BUTHUS pACTECHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxKe
(U3HOIOTUYECKNX TPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (yHKui. ['eHeTnueckue
MEXaHHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aHMMOACHCTBHS «XO35SMH — IMApa3uT» M «XO3AUH —
MHUKpOOHOMY. ['eHeTHYeCKre acreKThl KOHTPOJISA M U3MEHEHHUs HAcCJIeJICTBEHHOW nH(popManuu B
MOKOJICHHSIX KJIETOK U OPraHU3MOB.

JdemoHcTpauMu

IToptpersr: I'. Menpnens, T. Mopras.

Tabmumpl u cxemsl: «I[lepBblii 1 BTOpo# 3akoHBI Mennens», «Tpetuit 3akoH MeHens»,
«Ananuzupymoliee ckpeumBanuey, «HemnomaHoe gomuHupoBanue, «ClenieHHOE HaclleJOBaHUE
MIPU3HAKOB y apo3oduibl», «I eHeTrka momnay, «Kapuotun yemoBekay, «Kapuotun apo30huisn,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJTIENN3M», «B3anmMoneiicTBre reHOBY.

O6opynoBaHue: MOAENb AJS JIEMOHCTpPAIlUU 3aKOHOB €AMHO00pa3usi THOPUAOB MEPBOTrO
MOKOJICHHSI M PACUICIJICHUs] MPU3HAKOB, MOJENb IS JEMOHCTpPALMM 3aKOHA HE3aBHCHUMOIO
HacJIeIOBaHUS IPU3HAKOB, MOJICIIb ISl IEMOHCTPAIlMU CUEIJICHHOTO HACJIEIOBAHUS TPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «Jpo3zoduinar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
TPO30(HITBD».

IIpakTuyeckas paGora «/3ydyeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(UITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopnelictBie reHotuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. V3MEeHYMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE NpPU3HAKU. Buabl  U3MEHYMBOCTU:
HEHACJICICTBCHHAS 1 HACJICICTBECHHAS.

MonudukanronHass U3MEHUYMBOCTh. Ponb cpeapl B (GOpMUPOBaHUM MOIUGMUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanuoHHbsll paa v BapualoHHas KpuBas (B.
Horanucen). ColicTBa MOIU(UKAIIMOHHON N3MEHYHUBOCTH.

I'eHoTunueckas HW3MEHUYMBOCTH. CBOMCTBA TCHOTHIIMYECKON M3MEHYUBOCTH. BuIbI
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTtuBHas M3MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
M3MEHYUBOCTU. POsTh KOMOWHATUBHOM M3MEHUYUBOCTH B CO3JJaHHH T'€HETHUECKOTO Pa3HO0Opa3us
B IpeJieNiax OJHOTO BHJIA.

MyTtauvoHHass W3MEHYMBOCTh. Buabl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MoOJOBble MyTauuH. [IpUUMHBI BO3HUKHOBEHMS MyTaluil. MyrareHel U HX
BJIUSIHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTAallHOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKHX
psnoB B HacneacTBeHHoW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa u 3MUSEHOMUKA, POJb INUSEHEMUYECKUX (aKmopos 6 HaAcie0o8aHuu u
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuel U cxembl: «Buasl W3MEHUHMBOCTH», «MoaudukanMoHHas W3MEHUYUBOCTHY,
«KoMOMHaTHBHAs  H3MEHYMBOCTDY, «Meiio3y, «OMI0I0TBOPEHUEY, «I"eHeTHUeCKIE
3a00JIeBaHUS YeIIOBEKay», «BUIbpl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHBbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(ororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJAMU U3MEHUYUBOCTH.
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Jladoparopnasi pabora «lccinenoBanwe  3aKOHOMEPHOCTEH  MOAM(PUKAIIMOHHON
n3MeHYUBOCTH. [IocTpoeHre BapHallMOHHOIO psijia U BaApUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaiuu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuotun uenoBeka. MexayHapoaHasi NporpaMMa HCCIEIOBAHMUS TI'€HOMa 4YeJIOBEKa.
MeTobl M3YYCeHUS TEHETUKH YEJIOBEKAa: T€HEAIOTHUECKUM, ONMM3HEIOBBIN, [MTOTCHETHICCKHIA,
NONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnyeckuii. COBpPEMEHHOE OIpe/esieHre
TEHOTHUIIA: TMOJHOINEHOMHOE CEKBEHHPOBAHUE, N'EHOTUIMPOBAHHE, B TOM YHUCJIE C IOMOLIBIO
[T[[P-ananu3a. HacnencrBennble 3abosneBaHusi uyenoBeka. ['€HHbIE U XPOMOCOMHBIE OOJIE3HU
yelioBeKa. boJsie3HHM ¢ HaclleICTBEHHOW MPeApacloioKeHHOCThI0. 3HAaYeHUE MEAUIIMHCKON
TEHETUKU B MPENOTBPALICHUH W JIEYCHHH T'€HETHYEeCKUX 3a0o0JieBaHUM uyesnoBeka. Menuko-
FEHETUYECKOe KOHCYJIbTHpoBaHUe. CTBOJIOBbIE KIIETKU. [lOHSATHE «TE€HETHYECKOTro TIpy3ay.
OTHUYECKHUE acTIeKThl UCCIEAOBAHUN B 00JIaCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eHerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (DPH3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. l'eHeTnueckas MNpeapacrnoiokKeHHOCTh
YEJI0BEKA K MATOJOTUSIM.

JdeMoHcTpannn

Tabmuner u cxembl: «Kapuotum denoBekay, «MeToabl M3YYCHHS] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a00I€BaHUS YEIIOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHaIU3 POAOCIOBHOIN.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LlenTpax mpoucxoIeHus 1 MHOT0oOpa3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/JIaHMM COPTOB pacTeHUW u mopoa >KuBOTHbIX. Copr, mopoja, mTamMM. 3aKOH
TOMOJIOTUYECKUX PSAJIOB B HacleACTBEHHOM m3meHunBocTh H. M. BaBunoga, ero 3Hauenue ajs
CEJIEKIIMOHHOM paboTHI.

Mertonbl cenekmoHHOM paboTsl. MckyccTBEHHBIN 0TOOP: MAacCOBBIM M MHAUBUAYAJIbHBIN.
Otanbl KOMOMHAIIMOHHON cenekiuu. VcnpiTanue nmpousBoauTeNneld 1mo motomMcTBy. OTOOp MO
TEHOTHUITY C MOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C MMOMOIIBIO aHATH3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKUMOHHOW paboThl. PagmanuoHHbIl U
XUMUYECKUM MyTareHe3 KaK MCTOYHUK MyTalluil Yy KyJIbTYpHBIX (OpPM OpPTraHU3MOB.
Hcnonp30BaHWe TEHOMHOTO pENaKTUPOBaHHWS U MeToAoB pekomMOuHaHTHBIX JIHK nmms
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rubpuauzanus. bBIu3kopoacTBEHHOE
CKpelIuBaHue, uin HHOpuAUHT. Hepo/icTBeHHOE CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u
ero mnpuuyuHbl. Vcmonb3oBaHwe reTrepo3uca B cenekiuu. OraganéHHas TUOpUIU3ALUAL.
[Ipeononenne OecruIONUsS MEXBHAOBBIX THOPUIOB. JIOCTMIKEHUS CEJICKIIMHU pacTeHUH U
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHHE W HU3YYEHHE TCHETMYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUWA U HMX JUKHUX
poauyYeid sl CO3JaHMs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEeM COBPEMEHHBIX MemOo008 HAYYHBIX UCCIe008aHUL, NepedosblX uoell u
NepCneKmueHbIX MEeXHOI02UIL.

JleMoOHCTpaL UK

[Toprpersr: H. U. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

11



Tabmuupl u cxeMbl: «L{eHTpbI IPOMCXOKAEHUS U MHOT00Opa3usl KyJlIbTYPHBIX PacTEHUI»,
«3aKOH TIOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH», «METOIbl CEeleKLUn»,
«OtnanéuHas rubpuauzanus», «Myrtareses».

JlabopaTopnasi padora «/3yueHue cOpTOB KyJIbTYypHBIX PaCTE€HHUH M MOPOJ JOMAIIHUX
KUBOTHBIX).

Jlaboparopnasi padora «/3yueHrue METOZI0B CEJIEKIIUU PACTCHHII.

IpakTnyeckas padora «lIpuBuBKa pacTeHHII».

Ikekypeusi «OCHOBHBIE METO/ABl U JIOCTH)KEHUS CEJNEKIUU PAacTEHU M KMBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI U CHHTeTHYeCKasi 0010 U

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTuKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
MOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouomorndeckuii cuate3. OOBEKTHI
MHUKpOOHOIOrnYeckux TexHonoruit. [IponsBoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CoznaHue TEXHOJOTMM M MHCTPYMEHTOB  II€JIEHAIPABJIEHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO NTOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpeYaroIuecs B IPUPoae OMOCUHTETUYECKHE Ty TH.

Knerounas mHxkeHepus. MeTonbl KyJIbTypbl KIE€TOK M TKaHEW pacTEHUM U KUBOTHBIX.
Kpunobanku. ComaTtnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmonp3oBaHue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyure. VICKyCcCTBEHHOE OIJIOJJOTBOPEHHE.
PexkoHCcTpyKIus AWLEKIETOK W KIOHMPOBaHHME JKUBOTHBIX. MeTOA TpaHCIUIAaHTALUM sAEp
KIETOK. Texnonocuu 0300p06NeHus, KyIbMueuUpoBaHus U MUKPOKIOHANLHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI M TeHHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYHMPOBAaHHUE
pexomOuHanTHBIX JAHK. Cozdanue mpanceennvix opeanuzmos. JIoCTUXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTUYECKHME M OSTHYECKHE Npo0JieMbl TI'e€HHON
UHXEHEPUH.

Menuuunckue ouorexnonoruu. [loctrenomuas nudposas meauruua. [1I[P-auarnoctuka.
MeTtabo0MHBI aHaIM3, TEHOLEHTPUUECKUH aHaiu3 MpoTeoMa 4YeloBeKa JJIs OLEHKH
COCTOSIHUSI €ro 370poBbs. Vcronib30BaHNHE CTBOJIOBBIX KJIETOK. TaprerHas Tepamus paka. 3D-
OvouH)xeHepusi A pa3pabOTKM  (QyHIaMEHTaJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTH,
CO37aHMSI KOMIUIEKCHBIX TKaHEW COYeTaHHMEeM TEXHOJOIMM TpEXMEpPHOro OWONPUHTHUHIA U
ckaddonauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON METUIIUHBI.

CoznlaHue BEKTOPHBIX BaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkiumonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OMacHble 3a00JIeBaHUs YeOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmunpr u  cxembl: «lcrnonb3oBaHME  MUKPOOPIaHW3MOB B IPOMBIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayuyeHne MOJTOYHOKHUCIIBIX TPOAYKTOBY.

IKekypeusi «buoTexHoIorus — BaKHeas Mpou3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KJIACC
Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeACTABJIEHUA B 0MOJI0THH
OpomononHas teopus Y. J[apsuna. [Ipennocbuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
Y Hay4Has JesatenbHocTh Y. JlapBuHa.
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JBwkymme cuibl sBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHUMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmitenne cuntetndeckoit Teopun 3Bomonuu (CTI). HelitpanbHast TeOpHs 3BOIIOLNH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (OPMHPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemMoHcTpauMu

IToptpersr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kroswe, U.
Hapsun, C. C. YerBepukos, U. U. IlImansraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. Jlunnew)», «JlecTHuna >KuBBIX
cymiectB (o Jlamapky)», «MexaHusM (opMupoBaHHUs NPUCHOCOOIEHUNH Yy pacTeHud u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyrewmectsus Y. lapsuna», «Haxonku Y.
HapBuna», «Dopmbel O60ppOBI 3a cymiecTBoBaHHe», «llopoasl romyGei», «MHoroobpasue
KYJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHMS ABIKYIIUX CHJI 3BOJOLUMN», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUA U eé pe3yJbTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHuLa 3BosolMU. COBpEeMEHHbIE METOJbl OLEHKU
TFeHETUYECKOr0 pa3Hoo0pa3us U CTPYKTYpbl nonyisaiuid. M3menenne renodonia nonysisiiuu Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIEHHWE. 3aKOH reHeTuueckoro pasHoBecus Jlx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAaKTOPHI (IBMDKYIIUME CHIIBI) JBOJIONMH. MyTallMOHHBIA MpOIecC.
KomOunaTtuBHass u3aMeHuuBOCTh. [lpelid reHoB — ciiyyaiiHble HEHANpaBICHHbIE W3MEHEHHUs
4acToT ayviesied B momyisinusix. DdQexT ocHoBarens. Ighghexm OymwvLiouH020 20pabluKAa.
CHuoicenue cenemuuecko2o paznoobpasus: npudunvl u creocmeus. Illposenenue >¢pgexma
Opetigha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W305smus  TOMyISIUi:
reorpaguueckas (IpoCTPaHCTBEHHAs ), OHonornyeckas (penpoayKTHBHAS).

EctecTBeHHbIl 0TOOp — HampaBisitomuii gaxtop 3BoiouUU. DOpPMBI €CTECTBEHHOI'O
oTOopa: NBUXKYIIMH, CTaOWIM3HPYIOIIMK, pa3pblBatolInii (qu3pynTuBHBIA). [lonoBoit otbop.
Bo3HMKHOBEHME U HBOJIIOLNS COLIMATIBHOTO MMOBECHUS )KUBOTHBIX.

[Tprucnoco0aeHHOCTh OpraHU3MOB KaK pPe3yJlbTaT MHKPO3BOIIONMU. Bo3HHMKHOBEHUE
pUCTIOCOOIEHUH y opraHu3MoB. ApoMopdo3bl U uanoaaanrtanuu. [Ipumeps! npucnocodaeHuit
y OpraHu3MoB: Mopdonornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBaHue kak pe3yiabTaT MHUKPO3BOJIOLHMU.
W3omsiust — kimoueBoil axTop BuAooOpazoBanus. Ilytm u cmocoObl BHa00Opa3zoBaHUS:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMOATpUYecKoe (PKOJIOTMYECKOE), «MTHOBEHHOE»
(monmummonau3anus, THOpuau3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomronMoHHOM Ouosiornu B pa3paboTKe HAyyHBIX METOJOB COXPaHEHUs
6uropa3HooOpazus. MUKPOIBOIIONUS U KOIBOJIOLMUS IMapa3sUTOB U UX XO035€B. MeXaHU3MBbI
bopMHUPOBaHHS YCTOMYHMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabnuupl u cxembl: «MyTalMOHHAS U3MEHUNUBOCTBY, «[loMysSIMOHHAs CTPYKTypa BUAAY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiiHOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,
«DKOJIOTHYECKasT H30JALMs MONYISIIUNA ceBaHCKOM ¢openny», «l'eorpaduueckas u30IALUSA
JUCTBEHHUIIBI CUOMPCKOM U JTMCTBEHHMIIBI JaypcKony», «[lomynsioHHbIe BOIHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHUA ecTecTBEHHOro otbopa», «Dopmbl OOprOBI 3a
CYLIECTBOBaHHEY, «naycTpuanbHbli MEJIaHU3M», «Kusbie HCKOIIaeMBble»,
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«IIoKpOBHUTENBCTBEHHAs OKpacka >HMBOTHBIX», «lIpemympexnaromas oOKpacka >XHBOTHBIXY,
«Puznonoruueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Bunma», «Bugsl-nBoriHukm», «CTpykTypa Buga B npupoae», «CrmocoOs
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX  BUAOB  JIAHABIICH,
«DKOJIOrMUYecKoe BMJI000pa3oBaHME BHUJOB cHUHUIL, «[lonumionasl pacteHuit», «KamycTHO-
peneUYHbIA THOPHIY.

Ob6opynoBaHue: repbapuy pacTeHUM, KOJUIEKIIMHM HACEKOMBIX, dydesa NTHUL] U 3Bepel ¢
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydena NTHIl U 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHui OJIN3KUX BUI0B, 00pa30BaABIIMXCS PA3IMUHBIMU CIIOCOOAMH.

JlabopaTopHasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

Jladoparopuasi paGora «[IpucrnocobseHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
LEJIECO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtoapl n3ydeHust MakposBoJronuu. IlaneonTonornueckne MeTo bl U3y4eHUs IBOJIIOLUN.
[Tepexonnbie GOpMBI U PUIIOTEHETUYECKHE PSIIBI OPTAHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obmactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrHYecKre METOJbl M3YyYEHHs IBOJIOLMM.
['eHeTnyeckne MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U MOSIBICHHS SBOJIIOLIMOHHBIX HOBILIECTB.
["'oMostornyHble ¥ aHAJIOrMUYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISpPHO-
FEHETUYECKUEe, OWOXMMHUYECKME M  MaTeMaTU4YeCKHE METOJAbl M3yYeHHUS  DBOJIOLUU.
I"'omonoruynsie reHsl. COBpeMEHHBIE METO/ABI IOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBbEB.

XPpOMOCOMHBIE MYTAaIlM1 U SBOJIIOLIMSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (mpaBwiia) dBOMOUMU. [lpunyun  cmeHvl  QyHKYuULl.
HeoOpaTtumocTs 3Bomtoninu. AnantuBHas paguanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoHCTpanun

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIAan», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Punnodure», «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnn», «/lpeiid koHTHHEHTOBY», «PenukTbl», «HadambHble cTaauu SMOPHOHAIBHOTO
pa3BUTHUSI  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMYHBIE ¥  AHAJIOTMYHBIE  OPIaHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKAa W IIMMIaH3e», «lJIaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU 3BOJIIOLIUNY.

ObopynoBaHue: KOJJIEKIUH, TepOapuy, MYISDKHM HMCKONMAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emie

Hayunble rumore3sl MPOMCXOXKICHUS XU3HM Ha 3emiie. AOuUOreHe3 W IMaHCIEpMHUS.
JloHayuHble TpPEICTaBICHUSI O 3apOXKAECHUU KU3HU (KpealuoHH3M). ['Mmoreza MOCTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuany, JI. Iacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeopraHuyeckoi »Bomtonuy. [InanerapHas (reojJoruyueckas) SBOIIOLHS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIECTB W3 HEOPTraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. W. Omnapuna, rumote3a nepBuuHoro OynboHa J[k. XomjaeiHa, reHeTHueckas
runore3a I'. Meémnepa. Pubosumbr (T. Yek) u rumore3a «mupa PHK» VY. TmnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

14



Uctopus 3emsm u wmeroabl €€ wu3ydyeHus. lckomaemble OpPraHMYECKHME OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTEenbHass ¥ aOCONMIOTHAsT  T'€OXPOHOJOTHSL.
['eoxpoHOIOrMYecKas mKaaa: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oponronusi Meraboiu3Ma. Bo3HuUKHOBeHHE MepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKM KaK aHajor mepBbIX Ha 3emiie coobmectB. Crpomarosnutsl. [IpokapuoTsl u
3YKapUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOLUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpouicxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHoBHBIE 3Tamnbl HBOJIIOLMU BbICIIUX pacTeHuil. OCHOBHbBIE apoMOpP(O3bl paCTEHHIA.
Beixon pacrenuii Ha cymy. llosBieHue CHOpPOBBIX pPacTeHUNM M 3aBOCBAHUE HMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHne IBETKOBBIX pACTEHUN.

OcHOBHBIE 3Tamlbl 3BONIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJE. DBOIOIUS NO3BOHOYHEIX. [Iponcxoxacane aMpuOuil M penTHITHA.
[Tpoucxoxaenue Mmiekonurawmux U nOtull. [lpunHnun kiarodeBoro apomopdosa. OcBoeHHe
0€CI103BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emiie 10 3paM U NepuoiaM: apxei, IpoTepo30il, Naneo3ou, Me30301,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTra W TeOoJOTMYecKux ImporeccoB. [losBienune u
paciBeT XapaKTEepHBIX OPraHHU3MOB. YTJIe0Opa3oBaHWE: €ro YCJIOBHUS M BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(]epHI.

MaccoBble BbIMUpAHUs — SKOJOTMYECKHE KpU3HChl mpouuioro. IlpuunHbel u cnencrBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOIMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHsI OMopazHooOpa3us Ha 3emiie.

CoBpemeHHas cuctema opraHudeckoro mupa. [IpuHIUMNBI KjIacCU(pUKAUNU OPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Hoptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, [[x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmume! u cxemsl: «CxeMma ombita @. Pequy, «Cxema onbita JI. [Tactepa mo m3yueHuto
camo3apoxxJeHust xu3zHu», «Cxema omnbita C. Musnepa, I'. FOpu», «OTansl HeopraHMuecKoi
’BONIIOLIMNY, «['eoXpoHosoruueckas mkana», «HadanpHble Tanbsl OpraHUYECKOW SBOJIOLUMY,
«Cxema o0Opa3zoBaHusi JYyKapuoT MyTéM cuMmOuoreHesza», «Cucrema >XUBOW HPUPOIBIY,
«Ctpoenue Bupyca», «ApoMop¢o3bl pacTeHuit», «PuHMOOUTBHY, «OIHOKIETOYHbIE
BOJIOPOCIIN», «MHOTOKJIETOUHbIE BOJgOpociny, «Mxwu», «llanoporHukn», «l 010CEMEHHbIE
pacteHuss», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS JKMBOTHOTO MHpay,
«Apomopdo3bl KUBOTHBIX», «lIpocteitmuey», «Kumeynononoctueie», «llnockue uepBu»,
«UYeHucToHorue», «PbI10B1Y, «3eMHOBOHBIEY, «IIpecmbikaromuecs», «[Ituisy,
«Muekonurarone», «Pa3BuTue IKM3HM B apXxeWckou apey», «Pa3BuThe KH3HU B
MPOTEPO3OMCKON 3pe», «Pa3BUTHE KHU3HH B TNAJICO30MCKOM dpey», «Pa3BuThe XU3HU B
ME€3030MCKON 3pe», «Pa3BuTme KWU3HM B KaillHO30MCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOTO MUPa».

OOGopynoBanue: TepOapuM pacTeHUW pPa3TUYHBIX OTEIOB, KOJIJIEKIIMM HAaCEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBHMHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOYKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, Yydejla NTHUI[ M 3BEpei, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIEe3HBIX
MCKOIIAEMBIX, MYJISIKU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
U3y4EHHIO a0MOT€HHOT0 CHHTE3a OPraHUYECKUX COeIMHEHUI B TIEPBUYHOM aTMOchepe.
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JlaGoparopHasi pabora «l3ydyeHHMEe W ONHCAHUE HMCKOMAEMBbIX OCTAaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydeHue OCOOCHHOCTEH CTPOCHHS PACTCHHH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckasi padora «l3yueHne ocoOEHHOCTEH CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema S. IIpoucxo:kaeHue 4eJ0BeKa — AHTPONOreHe3

Pa3pensl 1 3anaun aHTpOnosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOKICHUM 4eJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMEeHHbIE HAYUYHbIE TEOPUH.

CxonmcrBo  uenoBeka ¢ JKUBOTHBIMHU. (CuHCTEMaTHYecKOE€ IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOACTBA YEJIOBEKAa C JKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(doioruueckue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHE, TOBeAeHYeckre. OTIWYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMILUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuwxymme  cuibl  (QakTopel)  aHTPOMOreHe3a:  OWOJIOTUYECKHE,  COIMAIbHEIE.
CooTHolieHrne OUOIOTUIECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. Pannue yenoBexooOpasHbie 00e3bsHbI (IPOKOHCYIIBI)
Y paHHHE MOHTHbI — O0LIME MPEIKH YeI0BEKOOOPpa3HbIX 00€3bsiH U JI0ACH. ABCTPATIONUTEKU —
JBYHOTHE Npeaku Jiroae. UenoBek ymenbli, NepBble U3rOTOBICHUS Oopyauil Tpyaa. Yemnosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIIoAeH 3a mpenensl Adpuku. YenoBek renenb0eprckuii —
001l mpeoK HeaHJePTaIbCKOT0 YeIOBeKa U YeJIOBEeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHHCOBCKUHI
YeNI0BEeK, OCBOEHUE KOHTUHEHTOB 3a npezaenamu Adpuku. [laneoreneTrka u nmaaeoreHOMUKa.

OBOJIOLMS COBPEMEHHOI'O uesnoBeka. EcTecTBeHHBI OTOOpP B MONYJISLUSAX 4YEIOBEKa.
Myranuonsslii porecc U noaumMopdusm. [lomymnsiuoHHbIe BOIHBI, JIpeiid reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbmme pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBAaTOpHUAJIbHAS), MOHTOJIOMIHAs (a3uaTCKO-aMepuKaHckas). Bpems u
IyTU paccelieHus 4YeJloBeKa 10 IulaHere. EauHCTBO  4enmoBedeckux pac.  Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucrnocoOiaeHHOCT, uenoBeKa K  pa3HbIM  YCIOBHSIM
OKpyKartomiel cpensl. BausHue reorpaduueckoit cpeasl M napelida reHoB Ha MOPQOIOTHIO U
(U3HOJIOTHIO YeIOBEeKa.

MexaucuuIuinHapaele  MeToJbl B (pu3nueckoi  (OMOJIOrMUYEcKOW) aHTPOIOJIOTHH.
OBOJIOIMOHHAS ~ AHTPOIIOJIOTUS M TAJCOAHTPOIOJIOTHUS  YEIOBEYECKUX  MOMYJISLUH.
bruocounaneHple  MCCIEAOBaHMA  NPUPOABI  4YenoBeKa.  FccnemoBaHume — KO3BOJIIOLUHU
OHMOJOrNYECKOr0 U COLUAIBHOIO B YETIOBEKE.

JleMoHCTpanun

[Toptpetsr: Y. {apBun, JI. JIuku, . 5. Poruackuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeTOJbl  aHTPOIOJIOTUN», «[ OMOBHOH MO3r YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT 4eloBeKa W CKeJeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aHTPOIOreHe3a», «OBOJIOLIMOHHOE [JPEBO UEIOBEKAY,
«ABcTpanonuTek», «4enoBek ymenbiity, «HenoBek npaMoXoAsinit», «J{eHHUCOBCKUN YeTOBEK»
«Heanpaepransup», «KpomanboHIpl, «lIpeaku dyenoBeka», «ITambl 3BOJIIOIUU UYEITOBEKAY,
«Pace1 uenoBekar.

ObopynoBaHue: MyJIsKH OKaMEHEJIOCTEH, MPEeIMETOB MaTepHaIbHON KYJIbTYphl MPEIKOB
YeJoBeKa, penpoAykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYECKUMUA W OMOJIICHCKUMU
CIOKETaMH MTPOUCXOXKJCHUS YeoBeKa, (poTorpaduu HaX0JA0K MCKOMAEMbIX OCTAaTKOB YEJIOBEKa,
CKEJIeT YeJIOBEeKa, MOJIEb Yepera 4elloBeKa W Yeperna IIUMIaH3e, MOJENb KHCTH YelloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa IPEIKOB YEI0OBEKA.
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Jladoparopuasi padGora «M3yueHne OCOOCHHOCTEW CTPOCHMSI CKeJieTa 4YelIOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yyeHue 3KOJOrHYECKUX aanTalyid 4eI0BEKay.

Tema 6. OxoJyiorusi — Hayka O B3aHMOOTHOILIEHHMAX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue U pa3BuUTHE dKonoruu B Tpynax A. ['ymbGompara, K. @. Pymee, H. A.
CeBepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazaensl u 3amaun skonoruu. Csizb
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonasl skonoruu. [loneBbie HaOmoneHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpYKaOLIEH CpeJibl: JIOKAaIbHBIMH,
PETHOHAIILHBIN U TJI00AILHBIN.

3HauEHUE SKOJOTMYECKUX 3HAHUM JUIS 4yesloBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBs3ei uyenoBeuecTBa ¢ Mnpupofoid. DopMHUpOBaHHE 3KOJOTUYECKOW KYIbTYpbl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JdeMoHcTpannn

[Toptpetsr: A. I'ym6omnsar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pa3fensl skonorum», «MeToabl dKoIorumy, «CxemMa MOHHTOPHHTA
OKPYKaroIIen Cpebl».

Jlaboparopnasi padora «/3yueHrne METO0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa oOMTAHUSA

Okonornyeckne (akTopel M 3aKOHOMEpPHOCTH uX JeicrBua.  Kinaccupukanms
9KOJIOTHMYECKUX  (akTopoB: abuoTHueckue, OWOTHYECKHUE, aHTpomnoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKoJormueckux paktopos. [Ipasmio munumyma (K. Hnpenrens, HO.
JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue gakropbl. CBeT Kak s3kojoruueckuit akrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpPa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TIPYIIbl PACTCHUMM M JKUBOTHBIX IIO
OTHOIIIEHHUIO K cBeTy. CUTHaIBbHAsS pojb cBeTa. DOTONEepHOIU3M.

Temmneparypa kak skonoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBbI.
[ToikunoTepMHBIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

BraxxHocTh Kak skosjoruueckuil ¢akrtop. Ilpucnocobiienus pacTeHMi K HOJAEP)KaHUIO
BogHOrOo Oananca. Kimaccudukanust pacteHuil 1mo oTHomieHWto K Boje. [IpucmocoOnenust
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, ITyOWHHAas
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHUs
opranu3moB. [Ipucroco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

bruonornueckne putmel. BHemHne u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJUYHBIE PUTMBL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM MU3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHbIE POPMBI
pacTeHUi: NepeBbsl, KYCTapHUKH, KyCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJETHHUE TPAaBBHI.
Kuznenusle (GOpMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTU
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTMUYECKMX ~ B3aMMOJEHCTBHH:  KOHKYpEHLH,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyajiu3M, KOMMEHCAIU3M
(kBapTupaHTCTBO, HaxjeOHMuYecTBO). Herpoduueckme  B3auMOAEHCTBHS  (TONMUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHHE OWOTHYECKUX B3aWMOJCHCTBUN I CYIIECTBOBAHHMS
OpPraHu3MoOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JleMoOHCTpaL UK

Tabnuupl 1 cxembl: «IKoyorundeckue (GpakTopbn», «CBETOBOU CIEKTP», «IKOJOTHUECKUE
TPYNIBI )KUBOTHBIX MO OTHOILLIEHUIO K CBETY», « T erIOKpOBHBIE JKUBOTHBIEY, «XO0JI0IHOKPOBHbBIE
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KUBOTHBIEY», «DU3MOIOTMYECKHE aJaNTalK >KUBOTHBIX», «Cpelpl OOMTaHUS OPraHU3MOBY,
«buonornyeckue puT™MbD», «OKuzneHHsie GOpMBI pacTeHU», « KH3HEHHBIE (POPMBI JKUBOTHBIX»,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO Jieca», «IDKOCUCTEMa XBOMHOrO Jiecay, «llenu nuranusy»,
«XumunyectBoy, «llapazutuzm», «KonkypeHuus», «Cumonosy, «KommeHncammsm».

OO6opynoBanue: repOapuu pacTeHUH U HKHUBOTHBIX, MPHUCIOCOOJIEHHBIX K BIIUSHHIO
Pa3IMYHBIX ~ SKOJIOTMYECKUX  (aKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHus, repOapul ¥ KOJUICKLIMH TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOHYMBBIX
pacTeHui, uyuesna MNTUL W 3Beped, repObapuu pAaCTEHUM, OTHOCAIIUXCS K rurpoduram,
KcepopuTam, Me30(pHUTaM, KOMHATHBIE PACTEHHs JAaHHBIX TPYIN, KOJUICKIUH IKUBOTHBIX,
oOHuTaIMX B pasHbIX Cpelax, repOapuu U KOJUIEKLIUU PACTEHUH M >KMBOTHBIX, 00JaJaroIuX
YepTaMyd TPUCIIOCOONIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHHM JKW3HH, TrepOapuul u
KOJIJIEKIIUM PAaCTEHUH U JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJIEKUUHU KHUBOTHBIX,
YYaCTBYIOUIUX B Pa3IMUHBIX OMOTHUYECKUX B3aUMOJAECUCTBUSX.

JlaGopaTopHas pa6ora «BrisgBieHre IPUCIIOCOOIEHUN OPraHU3MOB K BIUSTHUIO CBETa.

Jladboparopnasi paGora «BbisgBiIeHHE TPUCITIOCOOTICHUN OPraHU3MOB K BIUSHUIO
TEMIIEPATYPBI».

JlaGopaTopnasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

OKOJIOrHYeCKHe XapaKTepUCTUKU nomyisauuu. [lomyssuus kak Ouojoruueckas cucremMa.
Ponp HeogHOpOMHOCTH Cpenbl, PU3HUYECKUX OaphepoB M OCOOCHHOCTEW OWOJIOTHH BHIIOB B
(bopMHPOBAHNUU MPOCTPAHCTBEHHOMN CTPYKTYphI NONMyJsAuil. OCHOBHBIE IIOKA3aTEH MOMYJIALUY:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas U IIOJOBasl CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALIUS.

Okojoruyeckas CTpykTypa mnomyiasuuu. OleHKa YHCIEHHOCTH Nomymsiuuu. /[uHamuka
NOMYJISIIMY U €€ perysanus. buotnuecknil moTeHIMan nomyisnuu. MoaenupoBanie TMHAMUAKH
nonynsiuud. KpuBble pocTa 4YHCIEHHOCTH momynsiuuu. Kpusble BbDKHMBaHMS. Perymsmus
YUCICHHOCTU MOMNYJIAUUNA: poiib (AKTOPOB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJjoruyeckue crpareruu Buaos (r- u K-crparerun).

[Tonstue 06 »sKojmormueckoil Hume Buaa. Mecroobutanue. MHoOroMmepHas MOJENb
skonornyeckod Humm Jx.M. Xartuuncona. PazMepsl skosmornueckoid Humu. [loTeHnnaneHas u
peann30BaHHas HUILIH.

Bun xak cucrema nomynsiumii. Apeanbl BUAOB. BuABI M WX JKU3HEHHBIE CTpPATErHH.
OKOJIOTUYECKHE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEEHUS W MUTpalUil JKUBOTHBIX. buosornyeckue WHBa3UU
qy>KEPOJHBIX BUJIOB.

JleMoOHCTpaLun

IToprper: k. . XaT4ynuHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOMYIsuny, «I[IpocTpancTBeHHas
CTpyKTypa nomyisiuun», «Bo3pacTHele mnupamuzabl nonynasuun», «CKOpoCTb 3aceneHUs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMH OpraHu3Mamm», «Mopenb skojgorudeckod Humm Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOdapuu pacCTeHUM, KOJIEKIIUH KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoOnenust ceMsH pacTeHUI K PacCeICHUIO.

Tema 9. JkoJ10rus cO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3Mamu B
OuoreHo3e.

Okocucrema Kak oOTkpelTas cuctema (A. Jk. Tencnu). DyHKIMOHANbHBIE OJIOKU
OpPraHU3MOB B HIKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, peAyLeHTbl. Tpodudeckue ypOBHH.
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Tpoduyeckue nenu u cetu. AGuornyeckue O60ku 3KocucTeM. [10UBBI U MITBI B SKOCHCTEMaX.
KpyroBopot BeUecTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE TIOKa3aTeNM SKOCUCTeMbl. buomacca u mpoa MNPOLYKIUS. DKOJIOTHYECKHE
OUPaMU/IbI YUCET, OMOMACCHl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpodguuecxue nepecmpotixku. @nyxmyayuu. HanpapieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBUUHBIE W BTOPUYHBIE CYKIIECCUU U HUX
NPUYMHBL. AHTPONOreHHbIE BO3JCHCTBUS Ha cykleccud. KiumakcHoe coOOIIEeCTBO.
Buopaznoobpasue 1 mosHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[TpuponHbie SKOCUCTEMBL. JKocucmemsvl 03€p U peK. IDKOCUCmeMbl Mopel U OKeaHo8.
IKocucmemvl MyHOp, 1€c08, cmenell, NyCMmbvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTeMBbl. Arposkocuctema. ArporeHos. Paznuums wmexay
AHTPOIIOTE€HHBIMH U MPUPOIHBIMU SIKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oposackas ¢uopa u dayHa.
CunaHTpomM3anusi TropoAckoil  (ayHel. buomormdeckoe W  XO3SHCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJICUCTBUN  OpraHU3MOB B
9KocucTeMax. Ponb kackaonozo spgexma u 6ud008-30upukamopos (Kiouesvlx 6uoos) 8
@yukyuonuposanuu  sxocucmem. llepeHoC dHEPruM U BEUIECTB MEXJIY CMEKHBIMU
SKOCUCTEeMaMH. Y CTOMYMBOCTh OpPraHU3MOB, TOMYIALMA M DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPONIOT€HHBIX BO3JAECHCTBUM.

Mexanuzmsl  6030eticmeus  3a2psA3HEHULl  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOLOSUYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoNorus MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JdeMoHcTpannn

IToptper: A. JIx. Tencnu.

Tabmuie! u cxeMbl: «CTpyKTypa OMOLIeH03a», « IKOCUCTEMA HIMPOKOIMCTBEHHOTO JIECay,
«9KocucTeMa XBOWHOro Jiecay, «DyHKIMOHAIbHBIE TPYHNIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemecTB B 23kocucteMey», «llemn muTaHus (macTOUIHAS, JETPUTHAs)»,
«IKOJOTHYECKAs MUPAMUJIa YUCEID», «IKOJIOTHUECKas TUpaMuia OMoMacch», « IKOJIOTHUECKast
nupamuaa sHeprumy», «OOpasoBanue Oonorta», «llepBuunas cykimeccus», «BoccTaHoBieHHe
Jeca mociie moxapa», «IKOCUCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M IOTOK
SHEpPruM B arporeHosey, «l[Ipumepsr ypboskocucTem.

OOGopynoBanue: repbapu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydyeja MNTHI[ U 3Bepew,
repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucanue ypOo3KOCHCTEMBIY.

JlabopaTopnasi pa6ora «/3ydyenue pazHooOpa3usi MENKUX MOYBEHHBIX YWICHUCTOHOTUX B
pa3HBIX IKOCHCTEMAX).

IKeKkypeusi «IKCKypcusi B TUITMYHBINA OuoreorieHo3 (B ayOpaBy, Oepes3HSK, €NbHUK, Ha
CYXOJOJBHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKeKypeust «IKCKYpCHs B arpOdKOCHCTEMY (Ha TOJIe WIIA B TETUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocUcTEMA

Buocdepa — obmeranerapHas obomouka 3emiu, Tl CYHIECTBYeT WJIM CYIIeCTBOBaJa
®u3Hb. PazButne npeacrasieHuit o buochepe B Tpynax . 3tocca. Yuenue B. W. Bepuaackoro o
6uocdepe. O6mactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Onochepsl 1 ero GyHKIUH.

3aKOHOMEPHOCTH cymiecTBoBaHms Ouocdepsl. OcodeHHocTrn Ouochepsl Kak rio0ambHOM
skocucTeMbl. JIluHamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemecTtB U
OroreoXMMHYECKHe HUKIIBI (Yriiepo/a, a3oTa). PUTMHUHOCTS sBIIeHUH B 6Hocdepe.
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3oHanbHOCTE OMochepsl. [lonsiTne 0 6Gmome. OCHOBHBIE OMOMBI CYIIIH: TYHJIpa, XBOWHBIE
Jeca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEMH, CaBaHHBI, MyCThIHU, TPOIIUYECKHE Jieca,
BBICOKOTOpBs. KitMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa W (QYHKIUS S>KHUBBIX CHCTEM, OIIEHKA HX PECYpPCHOrO TOTEHIHaa U
OouochepHbIX (HYHKIIHA.

JleMoOHCTpaLuu

[TopTpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eoctepsr 3emnn», «KpyroBopot azora B nmpupoae», «Kpyrosopor
yriaepojaa B npupojae», «Kpyrosoport kucnopona B nmpuponey», «KpyroBopot BoAbl B IPUPOJIE»,
«OcHoBHBIE Omombl cymmy, «Kmumatuueckue mosica 3emnm», «TyHapay, «Taiiray,
«Cmemannbii  nec», «lllupokonuctBeHHbld Jec», «Crenby», «CaBaHHa», «IlycTbiHSY,
«Tponmueckuii necy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeK 1 OKpYsKawIIas cpeaa

DKojoruyeckue KpU3UChl M HMX NpU4YuHBL. Bo3neiictBue uyenoBeka Ha Ouocdepy.
3arpsizHeHue BO3IyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsisHeHHWE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHHe KiInMaTa.

AHTpOIIOTEHHOE  BO3JCHCTBHE Ha pPACTUTENbHBIH M KUBOTHBIM wmup. OxpaHa
pPacCTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE NMPUHIIMIIBI OXPaHbI MPUPOAbI. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caabl U 300JI0THYECKUE
MapKH.

OCHOBHBIE TPUHIUITBI YCTOMYUBOTO PAa3BUTHS YEJIIOBEUECTBA U MPUPObl. PannonamsHOE
IPUPOJIONONL30BAHUE M COXpaHeHHE OHOoJormdeckoro pasHooOpaszus 3emun. OOuiue
3aKOHOMEPHOCTHU TII00ATBHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HCa
U €r0 BEpOSITHBIC TOCIEACTBHSI.

Pa3Butie METONOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IIPOIIECCOB.
Cucmemmuble ucciredosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNHOCOOHOU
anepeemuxke. buonozuueckoe paznoobpasue u ouopecypcol. Hayuonanvuvie ungopmayuonnvlie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPpMAYUU NO COCMOAHUIO OMOETbHLIX U008 U
akocucmem. OcHosbl dIKopeaburumayuu IK0cUcmem u cnoco606 60pvovl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuel u  cxeMbl: «3arpsi3HeHue arMmocdepbl», «3arps3HeHre ruapocdeps,
«3arpsizHeHre 1ouBbl», «llapHukoBbii  3ddexT», «Ocobo oxpaHseMble NPUPOAHbBIE
TeppUTOpUNY», «MoIeNn yIpaBIsIeMOro MUpPay.

O6GopynoBanue: ¢dortorpadun OXpaHsIEMBIX pacTeHUHW U KUBOTHBIX KpacHoW KHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.
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IHINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«BUOJIOT'US»
JIMUHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHHUS OOYYarOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAlIPEIMETHBIE U TPEIMETHBIC.

B cTpyKType NTUYHOCTHBIX pEe3yJIbTaTOB OCBOEHUS MPOrPAaMMBI 10 OMOJIOTHH BBIICICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKOMI
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEJIBHOCTH M CaMOOIIPENEICHHUIO,
Hanuyue momusayuy K OOyUEHUIO OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOeXAeHUI JIMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKHUX TpaJuLUN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYAIOLIUXCS PYKOBOJACTBOBATHCS B
CBOEM  JEATENIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLIUMH  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3oOBaHMs, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIU U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOW M BOCIUTATENbHON JEATEILHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMHU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHA BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOMNOPSAKY, YEJIOBEKY TpyJla M CTapLIeMy ITOKOJIEHHIO, B3aUMHOI'O
YBaXEHUs, OEpPEeKHOTr0  OTHOIICHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TpaJulUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeaMera «bronorus» MoKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpUEHTAlUW, MO3UTHUBHBIX BHYTPEHHHX
yOexaAeHU, COOTBETCTBYIOIIMX TPAJAWLMOHHBIM IEHHOCTSM POCCHMCKOro  OOIlIEecTBa,
pacIIupeHHe KU3HEHHOTO OIbITa U ONBITA ACSITEIBHOCTH B IIPOLIECCE PEATU3alUUd OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  O0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIE€HA POCCUICKOro 00IIEeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)K€HHWE 3aKOHa U
IIPABOIIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIBHOCTH MPHU CO3/IaHUU YYE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33124, BHIMOJIHEHUN OMOJIOTMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3UIMI0O TI0 OTHOIICHHWIO K SIBJICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME YUYUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COILIMAJIbHBIM
MOJIO’KEHUEM,

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3a]ad, YBaXXUTEJIbHOTO OTHOIIEHHS K MHEHHUIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKONW UJIEHTUYHOCTH, MTATPUOTU3MA, YBAKEHHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOMN, ropaoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBO# S3bIK M KYJIBTYPY, IPOLLIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHME K NPHUPOJHOMY HACIEAMI0 W NaMATHUKAM [PUPOJBL,
JOCTH>KEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;
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CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBIIEHME M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HAYCHHs OMOJIOTMH B TIO3HAHUM 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CIYEeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEW POCCUHCKOTO HApOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 U IMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOMM pOJUTENSIM, CO3JAAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTUS LIEHHOCTEH CeMEWHOI XKM3HU B COOTBETCTBUU C TPAJULHUSIMU HapOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHWE K MHpY, BKIIOYAsl 3CTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMaHHUE YMOIMOHAIBHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
Ka4eCcTBa TBOPUECKOM JTMYHOCTH;

5) d¢usuyeckoro BocnuTaHus, (OpMHPOBAHMA  KYJbTYPbl 3I0POBbSI M
IMOIUOHAIBLHOTO 0J1arONOJIy Husi:

MOHMMAaHUE U peain3aius 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340POBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPABWII M HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynspHas (Qu3MYecKas AaKTUBHOCTb), OEpeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IMICUXUYECKOMY 3/I0POBEIO;

NOHMMaHWE IIEHHOCTH TMpaBWJI HMHAWBUAYAJIBHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MIOBEJICHHS B CUTYAIIUSX, YTPOKAIOIINX 3/I0OPOBBIO U )KU3HHU JIFOJICH;

OCO3HAHME MOCIEICTBUI M HEMpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZly, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYIOIIOOHE;

TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTMUYECKON U COILIMAIbHON HAIIPABICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHUPOBATb W CAMOCTOSITENIBHO  BBINOJIHATH — TaKykO
NesITebHOCTD;

MHTEpEC K Pa3NUYHBIM chepaM MpodhecCHOHAIBHONW NESTENTbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BEIOOp OyayIelt mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE MIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30oBaHHUIO U CaMOOOpA30BaHUIO Ha MPOTSIKEHUU BCeH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHHE K MPUPOJAE KaK UCTOUHUKY KHU3HU Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYIbTYphl: MPUOOpETEHHE OIbITa IJIAHUPOBAHUS
MIOCTYITKOB ¥ OIICHKH WX BO3MOKHBIX ITOCIIEICTBUH TSI OKPYKAIOIIEH CPEIIbI;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMYECKUX Mpo0eM U IMyTel UX pelieHus;

CIOCOOHOCTH HCIIONIF30BaTh MPHOOpPETaeMbIe TIPY U3YUCHHH OMOJIOTHU 3HAHWS W yMEHUS
IpU pEIIeHUH MpoOJieM, CBA3aHHBIX C pAIMOHAIBHBIM MPHUPOJIONOIb30BaHIEM (COOIIOACHNE
NpaBUJI TOBEJCHHS B TPHPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);
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AKTUBHOE HEMPUITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOJHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJOTHUECKUE MOCISACTBHUS MPEIITPUHUMAESMbIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYME PA3BUTOrO HKOJOTMYECKOIO MBILUICHHS, JKOJOTMYECKOM KYJIBTYPhI, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHI B
MIPaKTUYECKOU JeATEIbHOCTH 3KOJOTHUECKOW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUsS HAyKM © OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHANOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYPBI KaK CPEICTBA B3AUMOICHCTBH
MEXIY JI0JIbMU U ITO3HAHMS MUDA;

MOHMMAaHHUE CHEIU(PUKA OMOJOTUU KaK HAyKH, OCO3HAHUS €€ poiu B (POPMUPOBAHUU
paloHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MHUpE Kak O €IUHCTBE NPHUPOABI, YEJIOBEKa U OOIIECTBA, B IMMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH mpo0aeM coXpaHeHHs MPUPOTHOTO PAaBHOBECHS,;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTHMU JUISI COBPEMEHHOW IMBHJIM3AIMU: 00ECIICUeHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA IMYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTHYECKUX MPOo0JieM 1 o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIUOHATILHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJOTHMYECKHX 3HAHWUU B LIETSX MOBBIIMICHUS 00IIeH
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAIBLHOU
rPaMOTHOCTHU O0y4aroumxcs, GopMUpyeMoil pu U3yudeHur OUOJIOTHH;

MMOHUMaHUE CYIIHOCTA METOJOB IIO3HAHUS, HMCHOJIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS [UIS aHaidu3a U OOBSICHEHHs SBICHUI
OKPY’KaIOIIeT0 MHUpa M MPOUCXOANIMX B HEM HM3MEHEHUH, YMEHHE JeiaTh OOOCHOBAaHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB W HMMEIOIIMXCS JAaHHBIX C LEJbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJb30BaTh OHMOJOTHYECKHE 3HAHUS I PEIIeHUs
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYaIIUsX;

OCO3HAHWE LEHHOCTH HAYYHOM JEATEIIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH IMPOECKTHYIO U
HCCIIEIOBATEIIbCKYIO IESITEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMM 1O OWOJIOTHU B COOTBETCTBHHM C >XKHU3HEHHBIMHU
NOTPEOHOCTAMM.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUsI ydeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOIUXCA  MEXKAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHaYYHbIE TTOHATH S, OTPaXKarollue HEeI0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAay4YHbIM (akT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHUe, HaOII0eHUe, U3MEPEHUE, IKCIEPUMEHT U JPYrHe); YHUBEpCaJIbHbIE
yueOHbIe JeicTBUs (TT03HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISATHUBHBIE), 00eCIeunBaroNIne
¢dopmupoBaHre (YHKIMOHAIHLHONH T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMU OOy4aroIlnuxcs;
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIINHAPHBIE,
MHUpPOBO33pEHUYECKHE 3HAHMS W YHHBepCaJbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHOM MPAKTHUKE.
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B pesynbrare usydeHuss OWOJOTMHM HAa YpPOBHE CpeaHEro oO0miero oOpa3oBaHUS Y
oOyyaromierocsi 0yayt chopMupOBaHBI MO3HABATEIbHBIE YHUBEpCAIbHbIC ydeOHBbIC NEHCTBUSA,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHBIC ACHCTBHSI, COBMECTHASI ICATEIBHOCTD.

MetanpeameTHbie pe3ysbTaThl OCBOSHHUS MPOrpaMMbl CpeIHEro ooiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMH M03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOTHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpPOBaTh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0OOOIICHHS), PACKPBIBATH CMBICI OHOJOTUYECKHIX
MOHSTUN (BBLIEIATH UX XapaKTEPHbIC IPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU NOHIATUSIMHU);

OTIPEACIIATh IEMH JEATEIBbHOCTH, 3aJaBas TapaMeTpbl M KPUTCPUU HUX JIOCTHIKCHUS,
COOTHOCHUTD PE3yJbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU IIEISIMU;

UCIIOJIb30BaTh OHMOJIOTMYECKHUE TOHSTHS JUIsi OOBSICHEHUsS (AaKTOB M SIBJICHUW IKHBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHONIICHUN B M3y4aeMbIX OMOJIOTHYECKMX OOBEKTaX, a TaKXKe MPOTHBOPEUYHHA Pa3HOTO POJIa,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3pabarTbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHaIN3a HMEIOIINXCS MaTePUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJbTATOB IICIISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBIOJIHATH pPAadOTy B YCJIOBHSX PEATbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

2) 6a3oBbIe HCCIEI0BATEILCKHE IeHCTBHSI:

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKON U MPOCKTHOW JESITeITbHOCTH, HaBBIKAMHU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOHMCKY METO/IOB
pEIICHHS TPAKTUICCKHUX 33]1a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIONIb30BATh PA3JMuYHbIE BHUABI ACSITETFHOCTH IO TMOJNYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TTPEOOPA30BAHUI0 U MPUMEHCHHIO B yUCOHBIX CHTYAIHSX, B TOM YHUCIE IPH
CO3aHUH YUYEOHBIX U COI[HABHBIX TPOEKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIaJeTh HAYIHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BATENbHON NESITEIBHOCTH M
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBS3M M aKTyaJIM3UpPOBATh 3ajady, BBIJABUTATH
TUNOTe3y €€ pelleHHs, HaXOJUTh apryMEHTHI IS JIOKa3aTelbCTBA CBOUX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIONYYEHHBIE B XOJ€ peUIeHHs 3aJauyd pPe3yibTaThl, KPUTHUECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEACTB M CIIOCOOOB JICHCTBHS B
po¢eCCHOHATILHYIO CPeay;
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yMETh IEpEeHOCUTh 3HAHMWA B  IIO3HABATEJIBHYI0 M  IPAKTUYECKYI0  00JacTu
KU3HEJEATEIBHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OPUIMHAJIbHBIE IOAXOAbl M PELIEHMs, CTABUTh
npoOJIeMbl U 33Ja4u, IOMyCKaroI1e aJbTepHATUBHbIEC PELLICHHUS.

3) padora ¢ nngopMmanmeii:

OpPUEHTUPOBAThCS B PA3IUYHBIX MCTOYHUKAX MH(MOpMauu (TEKCTe ydeOHOro mnocoodus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBApAX M CIIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3IUYHBIX BHJIOB M (opM
IIPEJICTaBICHUS], KPUTUUECKHU OLIEHUBATh €€ TOCTOBEPHOCTh U HENPOTUBOPEUNBOCTb;

(bopMynupoBaTh 3ampOoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
O6uonornyeckoit mHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BAHUA HH(POPMALUMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbIM S3bIK B KauyecTBE CpeACTBAa IpH paboTe ¢ OMOIOTHYECKOMH
uH(popMaLel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HABbIKAMU PpACIO3HAaBaHUSA M 3alMThl UH(pOpMaUMU, HHGOPMAILIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsiaeHne yHHBeEPCAJIbLHBIMA KOMMYHHKATHBHBIMH 1€ CTBHAMM:

1) obmenne:

OCYILECTBIIATh KOMMYHMKAIIUK BO BcexX cepax >KM3HM, aKTUBHO y4acTBOBaTbh B JUAlIOre
WIM JUCKYCCHU MO CYIIECTBY 0OCYyXJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBATh
CYKIECHHSI OTHOCUTEIIBHO BBIMOJHEHMsI NPEUIaracMol 3aJadyd, Y4YUTHIBAaTb HWHTEPECHl MU
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJCTBA OOLIEHMs, MOHMUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOHQIMKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh Pa3IMYHBIMU crOoco0aMu OOIEHUS M B3aMMOJCHCTBHS, MOHUMATh HaMepEeHUs
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAaHHEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs IeSITeILHOCTD:

MOHUMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUAYAIbHON pabOTHI MpU
peleHn OMONIOTNYEeCKOl MpoOIeMbl, 000CHOBHIBATh HEOOXOJUMOCTh MIPUMEHEHHS TPYIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peUIeHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ TOCTHUKEHMIO: COCTAaBJAThH IUIAH JEHCTBUH, pPACIPENENATh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOMH paboThl;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa M KaXKJI0TO YYacTHHKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeJyiaraTb HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
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OCYILIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B DPA3IMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PeryIsiTHBHBIMH AeHCTBUAMM:

1) camoopranu3amnus:

UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIeM M HUX pELIeHHUS B
KU3HEHHBIX M YUCOHBIX CHUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHUIO K XKMBOW IPUPOAE, CBOEMY 3IJOPOBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABISTH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATEIBbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTABJIATH IUIAaH PeLIeHUs IPoOIeMbl ¢ yUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmupATh paMKH y4eOHOT0 MPeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M MPOSIBIICHUIO IIUPOKOM SPYIULIMH B Pa3HBIX 00JacTAX
3HaHMUN, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HaBbIKaMH [1O3HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBIX JE€HCTBUIN
U MBICIIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATh IPUEMBI peduieKCun
JUTSL OLICHKU CUTYaI[iH, BBIOOpAa BEPHOTO PELICHMUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YNIBTATOB JEATEIBHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

NPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIr'yMEHTBI APYIUX IIPU aHAIU3€ PE3YIbTATOB IEATEIBHOCTH;

IpHU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus yueOHoro npeamera «buonorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbHOro o0yueHust 00yJaronmxcs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue i OWOJIOTUM HaydHble 3HaHUS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEPHpPETallMM W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESATENIbHOCTH O TIOJYYEHUIO HOBBIX 3HAHUN M HMX NPUMEHEHHMIO B Pa3IMYHBIX y4EOHBIX, a
TaK)K€ B pEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeameTHble pe3yapTaTsl IPEACTABIEHbI 110 T0J1aM
U3Y4EHHUS.

IIpenmerHble pe3yJbTaThl 0CBOeHHMs y4eOHOro mpeamera «buosorus» B 10 knacce
JAOJIKHBI OTPAKATh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJOTMH B CUCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpAa, B I[MO3HAHUU 3aKOHOB MPHUPOABI H
peleHny pobJIeM palroHaILHOTO IPUPOAONOIb30BAHNUS, O BKJIAI€ POCCUICKUX U 3apyO0eKHbIX
YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOINOJArarolue
Ouosornyeckue TEPMHHBI M TMOHATUS (KHU3Hb, KJIETKA, OpraHU3M, METaboJIM3M, FOMEOcTas,
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caMOpeTryJIsILusl, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE),
ouosiornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Illneitnena, P. Bupxosa,
XpOMOCOMHasi Teopus HacnencTBeHHoctn T. Moprana), yaenns (H. 1. BaBuioBa — o meHTpax
MHOT000pa3usi U MPOUCXOKACHHUS KYJIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOro MOKOJICHHUS, pAaCIICIIJICHHUS, YUCTOTHI TaMeT, He3aBUCUMOTo HacieaoBanus . Menpens,
FOMOJIOTUYECKUX PSAAOB B HaclneAcTBeHHOM wu3MenuumBoctd H. WM. BaBuioBa), npuHUIMIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH METOJIaMU HAYYHOTO MO3HAHHS, UCIOJIb3yEMBIX B OMOJIOTHYECKUX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHUCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OpPraHOB PaCTEHUM, )KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATENbHOCTH, MPOTEKAIOUMX B OpraHU3Max pacTeHHM, >XUBOTHBIX U
YeNoBeKa, OMOJIOTHUECKUX MPOILIECCOB: OOMEHa BeUIecTB (METa0O0IN3M), IPEBPAIICHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpOoPHOro TUIOB MUTAHUS, (GOTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEH03a, TaMEeTOreHe3a, SMOPHOTeHe3a, IMOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKCHHUS,
WHAWBUAYAILHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OpPTaHOMIAMH KIETKU U HUX (YHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YelOBEKa M MX (YHKIHMSIMH, MEXKIYy CHCTEeMaMHU OPraHoOB U HX
(GYHKIUAMH, MEXAY 3TanaMu OOMEHa BEIIECTB, dTallaMM KJIETOYHOTO LMKIA U YKU3HEHHBIX
[UKIOB OPraHu3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHHI,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCHOJIb30BaTh COOTBETCTBYIOIINE apIyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yMEHHUE pelaTbh OWOJOTHYECKUE 3a/adM, BBIABIATh NPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TPOIECCAaMU U SIBICHUSMHU, J€JIaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coON0AaTh MpaBuia Mpu
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
dbopMynupys 1elb UCCAe0BaHNUs, aHATM3UPOBATh MMOJYYECHHBIE PE3YNbTAThI U JIENIaTh BBIBOIBI,

YMEHUE Y4YacTBOBaTh B Y4EOHO-MCCIEAOBATENILCKON paboTe Mo OMOJIOTHHU, SKOJOTUU H
MeIUIUHe, MPOBOAUMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOIIECTB, W MyOJIMYHO MPEICTaBIISATH
MOJIy4YEHHBIE PE3yJbTaThl HA YYEHNUYECKUX KOH(PEPEeHUINSAX;

YMEHHUE OLIEHUBATh JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUI B 001acTH
OMOJOTUM M MEOUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPaBICHHOE
U3MEHEHHE TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOP OyayIIei npodecCHOHATBHON IeITeThHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOI0 X031 CTBA, MUIIEBOM
MPOMBIIIIIEHHOCTH, YIIyOJlsTh IO3HABAaTEIbHBIH HWHTEpPEC, HAINpPaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccur M MNPOJOIDKEHHE OWOJIOTHYEeCKOro oOpa3oBaHUS B
OpraHMu3aIMsaX CpelHEro NpodecCuOHaIBLHOTO U BhICIIEr0 00pa3oBaHUs.

IIpenmerHble pe3yjbTaThl 0CBOeHHs y4eOHOro mpeamera «buosorus» B 11 knacce
JAOJIKHBI OTPAKATh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
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MPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKkKe B PELICHUH BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONIONB30BaHUsl, U B (OPMUPOBAHMU IICHHOCTHOTO OTHOLICHHS K
npupoje, oOLIECTBY, YENIOBEKY, O BKJIaJ€ POCCUICKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMOI OMOJOTMYECKUX 3HAHUM, KOTOpas BKJIKOYAET OINpeNeieHHs U
NOHMMaHHUE CYITHOCTH OCHOBOIOJAralomuX OWOJOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocuctema, Owocdepa), Ouonormueckue Teopunu (dBomronronHas Teopus Y. JlapBuHa,
CUHTEeTHUecKas Teopus 3Bomonuu), ydeHus (A. H. CesepuoBa — 0 myTsAX W HalpaBICHUIX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxoacrsa K. M. bspa), npaBuna (munumyma 1O. JIubuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIIOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHME BIJIAJE€Th OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB U DJKOCHUCTEM (OMHCAHUE, H3MEpEHHE,
HaOJII0/IeHUEe, SKCIIEPUMEHT), CII0COOaMM BBISIBJICHMSI U OLEHKU aHTPOIOI€HHBIX M3MEHEHUH B
IPUPOJIE;

YMEHHME BBLACIATh CYLIECTBEHHbIE NPU3HAKU: BUAOB, OMOIrE€OLEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOOpa,
AJJIONATPUYECKOr0 U CUMIATPUYECKOTO0 BU000pA30BaHus, BIUSHUS JIBHKYIIUX CHII 3BOJIIOLUU
Ha TeHO(OH] MOMYJSIUHN, MPUCIOCOOICHHOCTH OPraHU3MOB K cpeiie OOUTaHusl, YepelOoBaHUs
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELLIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXKAY MPOIECCaMU SBOJIONUH, ABMKYIIUMU
CHJIaMH aHTPOTIOT€HE3a, KOMIIOHEHTAMH Pa3JIYHBIX AKOCHUCTEM W MPHUCIIOCOOJICHUSIMH K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIEC IPU3HAKU JKUBBIX CHUCTEM, PUCIOCOOJEHHOCTh BUI0B
K cpene oburtaHusi, aOUOTHYECKUX M OMOTHUECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3EH
OpraHU3MOB B COOOIIECTBAX, aHTPOIOT€HHBIX U3MEHEHNH B SKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHUE UCHOJIb30BATh COOTBETCTBYIOIINE apIyMEHThI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHUW3MOB pa3HbIX CHCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOrooOpaszus BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI IMPUPOJIBI U
4eJI0BEYECTBA;

YMEHHME pellaTh OHOJOTMYEeCKHe 3aJayud, BBIABIATH I[PUYUHHO-CIICJCTBEHHbBIE CBS3U
MEXIy HCCIeAYeMbIMH OHOJIOTUYECKUMHU TpOLlecCaMM U SIBJICHUSMH, J€1aTh BBIBOJABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJHATH JTA0OpAaTOpHBIE U MpaKTHUecKue paboThl, cOOMIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIIBUTaTh THUIIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Lelb UCCIe0BaHus, aHAIM3UPOBATh MOJIyY€HHbIE PE3YNIbTAThl U JIeNIaTh BBIBOIBI;

YMEHHUE y4acTBOBaTh B y4eOHO-HMCCIEIOBATENbCKOM paboTe Mo OWOJOTHH, SKOJIOTUU U
MeAMIIMHE, MPOBOJUMON Ha 0a3e HIKOJBbHBIX HAy4YHBIX OOLIECTB, M MYOJUYHO MPEACTaBIATh
MOJTy4YEHHBIC PE3YJIbTAThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHME OIIeHMBATh THUIOTE3bl M TEOPUU O TMPOUCXOKIACHUM IKHU3HU, UEIOBEKa U
YeJOBEYECKHX pPac, O MPHYMHAX, MOCIEACTBUAX M CIIOCO0aX MPEAOTBPAIICHUS TTTOOATBHBIX
W3MEHEeHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpodeccuoHaIbHON AEATEIbHOCTH B
o0nmactu  OMOJIOTHH, D3KOJOTUH, TPUPOIOIOJIB30BAHUS, MEAUIMHBI, OHWOTEXHOJOTHUH,
IICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBa, MHILEBOW MPOMBIIIJIEHHOCTH, YIIyOJsATh
MO3HABATENIbHBII MHTEpEC, HalpaBlICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccud U MPOJOIDKEHHE OMOJIOTMYECKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
MpO¢)eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.
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TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC

Ne i/

HanmeHnoBaHMe pa3ae/ioB U TeM
NPOrpamMmbl

KoaunuecTtBo
JacoB

DJIEeKTPOHHbBIE
(undposBbie)
o0pa3oBaTte/ibHbIE

pecypchl

buonorus xak Hayka

http://school-
collection.edu.ru

http://fcior.edu.ru

’KuBble cucTeMbl U NX HN3YUCHUC

http://school-
collection.edu.ru

http://fcior.edu.ru

buonorus xierku

http://school-
collection.edu.ru

XuMudeckas opraHnu3anus KJICTKU

10

http://school-
collection.edu.ru

Crpoenne U QyHKIIUH KICTKH

http://school-
collection.edu.ru

OOMeH BelecTB U IpeBpaleHue
JHEPIHU B KJIETKE

http://school-
collection.edu.ru

http://fcior.edu.ru

Hacnencreennast nungopmanus u
peanuzarus e€ B KJIeTKe

http://school-
collection.edu.ru

http://fcior.edu.ru

JKU3HEHHEBIN IUKIT KIETKA

http://school-
collection.edu.ru

Crpoenue U pyHKIIUM OpPraHU3MOB

17

http://school-
collection.edu.ru

10

PazmuoxeHue u pazButue
OpPraHu3MOB

http://school-
collection.edu.ru

11

I'enetuka — HayKa O
HaCJICACTBEHHOCTH U U3MCHYNBOCTH
OpraHnu3MoOB

http://school-
collection.edu.ru

http://fcior.edu.ru

12

3aKOHOMEPHOCTH HACIIEACTBEHHOCTH

10

http://school-
collection.edu.ru

http://fcior.edu.ru

13

3aKOHOMepHOCTI/I N3MCHYHNBOCTHU

http://school-
collection.edu.ru

14

T'eneTuka uenoBeka

http://school-
collection.edu.ru

http://fcior.edu.ru

15

CCJ'ICKI_[I/DI OpTraHnu3MOB

http://school-
collection.edu.ru

http://fcior.edu.ru

16

EI/IOTeXHOHOFI/IZ U CUHTECTHNUYCCKAasA
onoorus

http://school-
collection.edu.ru

http://fcior.edu.ru

17

PesepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

102
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

11 KJIACC

Koanuec DJIeKTPOHHbIE
TBO (undposbie)
Ne ni/nt HaumeHoBaHue pa3/ie/ioB U TeM yacos o0pa3zoBareJbHbIE
B NPOorpaMmMbl pecypcbl
3apoxKIeHue U Pa3BUTHUE SBOJIFOIIMOHHBIX hitp://school-
1 HI; CgB eHnﬁpB 1O 1 4 collection.edu.ru
pel : : http://fcior.edu.ru
N http://school-
2 MukposBoroIus 1 e€ pe3yJbTaThl 14 collection.edu.ru
3 MaxpodBOIIOLUA U €€ PE3YIIbTATHI 6 http://school-
P ot pesya collection.edu.ru
[IponcxoxaeHne U pa3BUTHE KU3HA HA http.//school-
4 3epM . A p 15 collection.edu.ru
T http://fcior.edu.ru
[IponcxoxaeHue yenoBeKa — http.//school-
5 aé’ Onoregeg 10 collection.edu.ru
P http://fcior.edu.ru
JKOJIOrus — HayKa 0 http://school-
B3aUMOOTHONICHUAX OpFaHI/I3MOB nu .
6 HaJOPraHU3MEHHBIX CUCTEM C 3 collection.edu.ru
AP N o http://fcior.edu.ru
OKpYXKaromIeH cpenoit
http://school-

7 OpraHu3msl 4 cpesja 0OUTaHUs 9 collection.edu.ru
http://fcior.edu.ru

8 DKoorus BUAOB U MOMYJILUN 9 hitp://schoal-

A yAt collection.edu.ru
DKOI0TUs COOOIIECTB. DKOIOTHUECKHUE hittp.//school-

9 CHCTEMLL m ‘ 12 collection.edu.ru
http://fcior.edu.ru
http://school-

10 Bbuocdepa — riiodanpHas sKOCHCTEMA 6 collection.edu.ru
http://fcior.edu.ru
http://school-

11 YenoBek 1 OKpYXKarolias cpena 6 collection.edu.ru
http://fcior.edu.ru

12 PesepBHOE Bpems 8

OBHIEE KOJIMYECTBO HACOB I10O 102

[TPOT'PAMME
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
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