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[Iporpamma mo yue6HOMY mipeameTy "buonorus" (nanee - OMOI0THSA) HA YPOBHE CPEIHETO
oOmero oOpa3oBanus pa3padorana Ha ocHoBe deepaabHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 ob6pazoanuu B Poccuiickoit deneparuny, ®PI'OC COO, Konuenuu npenogaBaHus
yuebHoro npenMeTa «bHoaorus» 1 OCHOBHBIX MOJIOKEHHH (heaepanbHON pabodel mporpaMMel
BOCITUTAHUS.

COJIEPKAHUE YYEBHOI'O ITIPEJIMETA

10 KJIACC
CopaepxaHue NpOrpaMMbl, BBIIECIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY TOCYIapCTBEHHOMH
utorosou arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OMONIOTHUA — KOMIUJIGKCHAs Hayka. KpaTkas uctopusi pa3BUTHsI OMOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHaameHTadbHbIC, MPUKIATHBIE U
MOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ouonorud B (OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYyYHOW KapTUHBI
mupa. [Ipodeccun, cBszaHHble ¢ Ouonorueil. 3HaueHHWE OHOJOTMH B TMPAKTHYECKOU
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpamun

Hoprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Mennens, B. W. Bepnanckuii, W. II. IlaBnos, M. WN. Meunuxor, H. . BaBunos, H.
B. Tumodeer-Pecorckuii, Ix. Yorcon, ®. Kpuxk, . K. benses.

Tabauiel 1 cxembl: «CBS3b OMOJIOTUU C IPYTMMH Haykammuy, «CrucreMa OHOIOTrHYeCKUX
HAYK».

Tema 2. ’KuBble cucTEeMbI M UX U3yYeHHUE

JKuBbie cucTeMbl Kak IpeAMET u3ydeHusi onoaoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb U YINOPSJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb, = CaMOOpPTaHU3AIMs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHv3aldd JKUBBIX CHCTEM: MOJIEKYJIAPHBIA, KJIETOYHbIM, TKAHEBBIH,
OpTraHU3MEHHBIMH, MONYJISILUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TMPU3HAKU KUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, nzydaromiue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

N3ydenne xuBbIX cucteM. Meroabl Ouonornueckoil Hayku. HaOmromenue, u3MepeHue,
ADKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. [lmanupoBanue skcnepumenta. [locraHoBka M mpoBepka rumnote3. HyneBas
runore3a. [lonsTue BEIOOPKU U €€ AocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX PEe3yNbTaToB. [IpHUMHBI UCKAKEHUS PE3YNIHTATOB AKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuubl 1 cxembl: «OCHOBHBIE TIPU3HAKW JKU3HWY», «bBHOIOTHYECKHE CHCTEMBDY,
«CBolicTBa )XKUBON MaTtepun», «YpOBHHM OpraHU3ALMH KUBOU MPUPOb», «CTpOeHUE )KUBOTHOU
KiIeTkn», «TkaHWM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO0  OpraHU3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUICHUS KUBOU MPUPOIBD».

ObopynoBanue: 1abopatopHoe  O0OpyAOBaHHWE IS TNPOBEACHUS  HAONIOIACHUH,
U3MEPEHUI, SKCIIEPUMEHTOB.

IMpakTnyeckas pa6ora «/cnonb30BaHue pa3IMYHBIX METOJIOB MPU HU3YYEHHH >KHBBIX
CHUCTEMM.

Tema 3. BuoJsiorust KjieTku



Knerka — cTpyKTypHO-(QYHKIMOHANbHAs €AUHULA )KUBOTO. VICTOPHUS OTKPBITUS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopust (T.IllBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

Metoabl MOJEKYISIPHOM M KJIETOYHOM OMOIOTHMH: MHKPOCKONHUS, Xpomarorpadus,
anekTpodope3, MeTOJ] MEuYeHbIX aToMOB, AudQepeHIHanTbHOe LIEHTPU(YTupoBaHHE,

KYJIbTUBUPOBaHUE KIIETOK. M3yuenue QurcuposanHuix KIemoK. OneKTpOHHas
MUKpockonus. Kougokanvnas mukpockonus. Bumanvroe (npusicusznennoe) usyyeHue Kiemox.
JdemMoHcTpanuu

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

Tabnuiel 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHKpockom», «lctopus
Pa3BUTHUS METOJIOB MUKPOCKOITHUI.

OO6opyioBaHMe: CBETOBOM MHKPOCKOI, MUKPOIIPENAPAThl PACTHTEIbHBIX, KHUBOTHBIX
OakTepuaIbHBIX KIETOK.

IpakTuuyeckas pa6ora «/3ydeHne MeETOJOB KIETOYHOH Ouonoruu (xpomarorpadus,
anekTpodopes, nuddepenunanbHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnuyeckasi OpraHnu3anus KJIeTKu

XHUMHUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHKPOJIEMEHTHI. Boja u e€ posb
KaK pacTBOPUTEN, peareHTa, y4YacTHE€ B CTPYKTYPUPOBaHMM KJIETKH, TEIUIOPETYJIALHNH.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OHMOJIOrHYecKasi poib. POJIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buonornueckue noamuMepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeIKoBOM MoiyieKyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAsS
CBs3b. BTopuuHnas, TpeTnuHas, 4eTBepTUYHAs CTPYKTYypbl. [leHaryparus. CBolicTBa OeNKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkum 6enkoB. [lpuonut.

VYraeBoasl. MoHOcaxapupl, JUcCaxapuabl, OJUrocaxapuabl U monucaxapuisl. OOmui
IUIAaH CTPOEHUS M (U3MKO-XUMHUYECKHE CBOMCTBAa yriieBoAoB. buonornmyeckne ¢GyHKIMH
YTJIEBOJOB.

Jlumunel.  I'mapodunbHO-THIpOdOOHBIE  cBoiicTBa.  Knaccudukanus — JTUnuaoB.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kuciotel. JJHK u PHK. Crpoenne nykinenHoBbix kuciaoT. HykiaeoTumsl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmoinekynsl AT®. Makposprudeckue cBsizu B Mojiekyine AT®. buonornueckue
byakuun  AT®. BoccraHoBieHHbIE TIEPEHOCUMKH, UWX (QYHKIUU B  KIETKe. /pyeue
HYKIeo3uompugocghamuol (HT®). CexBeHupOoBaHUE JHK. Memoowi 2eHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas OHOJOrHs: OMOXMMHUYECKHE W OMO(pHU3UYECKUEe HCCIEeIOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYphl Ouomonekyi. Mooeruposanue cmpykmypol u  QyHKyul
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpupoOOHbIX AHANLO206.

JdemMoHcTpanuu

[optpetst: JI. [Tonmunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankmnn, @. Caurep,
C. llpy3unep.

/lnarpammsbl: «PacripeneneHre  XMMHYECKHMX JJEMEHTOB B HEXKHBOW  NPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuubl u cxemsbl: «llepuogndeckass TaOaUIa XUMHUYECKUX 3JIeMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTypbl OeNKOBOH MOJEKYINbI», «CTpoeHHE MOJIEKYN YIieBoJI0B», «CTpoeHHEe MOJIEKYI
IMnuaoBy», «HykienHoBble KUCIOTHI, «CTpoeHHE MOJIEKYIbl ATD».

OO6opyoBanue: XUMHUYECKas TTOCy/1a U 000pyI0BaHNE.




JlabopaTopnasi pabora «O6HapyxeHre OETKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIHII».

JlabopaTopHas pabora «lccnenoBanue HyKJIIEMHOBBIX KUCIIOT, BBIICICHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunsl KIETOK: syKapuoTHUecKass U Mpokapuornyeckas. CTpyKTypHO-(GYHKIIMOHATIbHBIE
00pa3oBaHus KJIETKH.

CtpoeHue mpOKapUOTHYECKOW KieTku. Kierounas cTeHka OakTepuid W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOoTpo(HOI U aBTOTPO(GHON MPOKAPUOTHYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenne 1 pyHKIIMOHUPOBAHHUE SyKapHOTHUECKOH KieTku. [Ina3marnyeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbBIN (muddysusa, oOnerduéHHas nudQysus), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponunaemocts memOpanbl. PaGota
HATPHUII-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, parounTo3. Dk30unTo3. Kinerounas crenka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUH, rprOoB.

Huronnaszma. Ilutozonb. lutockener. [Buxenue uurorasmbl. OpraHoWAbl KIJIETKH.
OpnHoMeMOpaHHbBIE OpraHOUIBI KJIETKH: sHAoIIazmaTrudeckas cetb (JI1C), anmapar ['onbaxwy,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TpaHyIsIpHOTO peTHKynyma. Mexanusm wuanpasnenus 6eikos 6 JIIC. Cunres
pactBopuMbix  OenmkoB. CuHTE3  KIeTouHBIX MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SHAOIIa3MaTH4eckuii peTukynym. CekperopHas Qynkuus anmapara [ombmxu. Moouguxayus
benxos 6 annapame I'onvoacu. Copmuposka benxos 6 annapame I o1v0xcu. TpaHCTIOPT BEIIECTB
B KJieTKe. Bakyomnu pactutenbHbix kieTok. Kierounsrii cok. Typrop.

[losiyaBTOHOMHBIE OpraHoOW/Abl KIETKU: MHUTOXOHJPUHU, IUIACTUABL. [Ipoucxodrcoenue
mumoxouopuui u naacmud. Cumbuocenez (K.C. Mepesckosckuu, JI. Mapeynuc). CtpoeHue u
(GYyHKIMM MUTOXOHApUA © macTul. llepBuuHble, BTOpPUYHBIE U CJIOXKHBIE IJIACTU]IBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl  BBICIIMX
pacTeHuM.

HememOpannbie opranonisl kietku CTtpoeHue u QyHKIIMM HEMEMOpPaHHBIX OPTaHOMJIOB
KJIETKH. Pubocomel. IIpomesrxcymounsie Gunamenmol.
MuxkpodunaMeHTbl. AKMUHOBbLEMUKPODUIAMEHMbL. MeI1ieunbie KIJIETKU. AKmuHoswie
KOMNOHeHmbl HemblueyHblx Kiemok. Mukporpyoouku. Krerounsiit nentrp. CtpoeHue u
JBIDKEHUE JKTYTMKOB M pecHHYeK. MHukpoTpyOoukn 1muromuia3Mel. LleHTpuons. berku,
accoyuupoantvle ¢ Mukpoguiamenmamu u Mmukpompybouxamu. Momopuovie 6enxu.

SAnpo. O6on04ka sapa, XPOMAaTHH, KapUOIIa3Ma, SAPBIIIKU, UX CTPOCHUE U (DYHKIUH.
SAnepHblii 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE paclonokeHHe XPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u cemepoxpomamun. beaku XpoMaTHHA — TUCTOHBL. JJuHamuxa s0epHouU
060n104KU 8 Mumose. foepHuiii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENIbHas  XapaKTEPUCTHKA  KJIETOK  DYKApUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu

IMoptpeTtsl: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuuel u cxembl: «CTpoeHHE HSYKAPHUOTHUECKOM KIeTKH», «CTpoeHHe >KUBOTHOM
KJIeTKH», «CTpOEHNE PACTUTENBHON KIETKN», «CTpOeHUE MUTOXOHIpUNY, «SAapoy, «CtpoeHne
IIPOKAPUOTUYECKOUN KIIETKH.

O6opyoBaHKE: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaTrbl pacTUTEIbHBIX, KMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopHas padora «/3ydeHne cTpOeHUS KIETOK Pa3INYHBIX OPraHU3MOB).

IpakTnuyeckas padora «/3ydeHne CBONCTB KJIIETOYHONH MEMOpPaHBI».

JlaGopaTopHas pa6ora «/ccienoBanne miasmMoinsa U ACIUIa3MOJIA3a B PACTUTENbHBIX
KJIETKaxX).

IIpakTnyeckas padora «/3ydeHne NBMKEHUS IUTOILIA3MBI B PACTUTEIIBHBIX KICTKAX).




Tema 6. O0MeH BellecTB U NPeBpallleHHue JHEPTUM B KJIETKe

AcCUMMIISIIS U JUCCUMIIIALUS — JIBE€ CTOPOHBI MeTabonm3ma. Tumel oOMeHa BeIIecTB:
aBTOTPOGHBIH M reTepoTpoHBId. Yyactue Kuciopojga B OOMEHHBIX — Ipoleccax.
Ounepreruyeckoe oOecrieueHne kieTku: mnpespamenne AT® B oOMeHHBIX THporeccax.
@depMeHTATUBHBIN XapakTep peakUMuil KIeTOYHOro merabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otiauuus (epMEHTOB OT HEOPTraHMYECKHX
KaTain3aTtopoB.  benku-aktuBaTtoppl W OEIKU-MHTHMOUTOPBI.  3aBUCHUMOCTh  CKOPOCTH
(epMEHTATUBHBIX PEAKIHIA OT PA3IIMYHBIX (PAKTOPOB.

[lepBHUYHBIl CHHTE3 OPraHMYECKUX BELIECTB B KieTke. POTOCHUHTE3. AHOKCULEHHbIU U
oxcueennwlli  pomocunmes 'y  b6axmepuii. Céemocobupaiowjue nueMeHmvl U  NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xynopomnactoB B nporecce Gorocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munsvt gpomocunmesa. TlpoayKTUBHOCTH (HOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTte3.  Pa3sHooOpaswe  OpraHM3MOB-XEeMOCHHTETHKOB:  HHUTpH(pHUIMpPYIOIINE
OakTepuH, xKene300aKTepun, cepodakTepun, BOJOPOAHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3A.

AHarpobOHble opranu3mbl. Buabl Opoxxenus. IIpoaykTel OpoKeHHsI U UX HCIIOJIb30BAHUE
4eJI0BEKOM. AHa’poOHbIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMH U BO30yIUTENH
Oone3Hen.

AdpoOHBIE OpraHu3Mbl. JTambl HEpreTudyeckoro obmMeHa. IloAroToBUTENbHBIN 3Tarl.
['mukonu3 — 6eCKUCIOpPOAHOE PACUIETNIEHUE TIIFOKO3bI.

buonoruyeckoe okucieHHe, WK KJIETOYHOE JibIxaHue. Poib MUTOXOHIpUI B mpoLeccax
OHMOJIOrN4YECKOro OKUCJICHHUS. Huknuueckue peaxkuuu. OxucnutenbHOe
dbocdopunupoBanue. Suepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonuou ATD-cunmaswl. [IpeumyiiectBa  a’poOHOTO MyTH OOMEHAa BEUIECTB TEpen
aHadpOOHBIM. D(PPEKTUBHOCTH FIHEPTETUUECKOTO OOMEHa.

JdemMoHcTpanuu

Hoptpetsr: JIx. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «POTOCHHTE3», «DHEpreTuueckuii ooMen», «buocuHTe3 Oenkay,
«CtpoeHnue GpepMeHTa, «XEeMOCUHTE3Y.

Ob6opyioBaHME: CBETOBOM MUKPOCKOI, 000py/I0BaHHUE AJISi IPUTOTOBJIEHUSI TTOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass pa6ora «/3yueHune KaTaJUTHUYECKOM AaKTMBHOCTH (EepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopaTtopunass pa6ora «/3yyeHne (QepMEHTATUBHOIO pacIIEIUIEHUs] MNEepOKCHIa
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopnas padora «CpaBHEeHHUE MPOLIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopnasi pabora «CpaBHEHUE NPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacieacrBeHHasi MHpopMalus U peajau3anus eé B KJIeTKe

Peakuun matpuuHoro cuHTe3a. [IpMHIIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUUYHOTO
cuHTe3a. Peanmmzamms HacieacTBeHHOM uWHQopmarnuu. [eHeTWyeckwii KOj, €ro CBOMCTBA.
Tpanckpunuus — matpuunblii cuHTe3 PHK. [IpuHIUIBI TpaHCKpUNIIMK: KOMIIJIEMEHTAPHOCTb,
aHTUNAPAJUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue tpancnoptasix PHK B GnocunTese Oenka. YcmoBus
6uocunresa 6enka. Koguposanue amuHokuciot. Pois pubocom B GnocuHTe3e Oemka.

Cogpemennvie npeocmasnenusi 0 cmpoenuu 2enog. Opranuzalys TeHoMa y IpoKapuoT U
JYKapHOT. Perynsiuss akTUBHOCTHM TE€HOB Yy mpokapuor. I'mmoreza omepona (@. XKako0,



K. MaHno). Monekynsapuvle mexanusmvl 3Kcnpeccuu 2emog y sykapuom. Ponv xpomamuna 6
peeyaayuu pabomsl 2enog. Perymsius oOMeHHBIX MPOIIecCcOoB B KieTke. Kiierounsrii romeocTas.

Bupycsl — HeksieTounble (hOpMBI JKU3HU M 00IUratHbele napasutbl. CTpoeHHe IPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHUPYCOB, Oakrepuodaros. Kuzunennwiii yuki J[HK-codepacawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasd,
unmezpasa.

Bupycubsie 3a0osieBaHusi uesnoBeKa, KWUBOTHBIX, pacrenuit. CIINI, COVID-19,
COIMAIbHBIE U METULIMHCKHUE TPOOIIEMBI.

buoungpopmamuka: ummecpayus u  awmaruz  ooavwux  maccusos  («bigdatar)
CMPYKMYPHBIX — Ouonocudeckux  OauHvix. Hanomexnonoeuu 6  oOuonocuu u  meouyuHe.
Ilpoepammupyemoie pynxyuu 6erkos. Cnocobvt 00cmasKu 1eKapcms.

JdemMoHcTpanuu

[optpetsr: H. K. Konsuos, [. Y. UBaHOBCKUIA.

Tabmuiel ~ w  cxeMmbl: «buocunTe3  Oenkay, «l'eHeTHdeckwii kom», «Bupych»,
«baxrtepuodarm.

IIpakTunyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. 7Ku3HeHHBIH IMKJI KICTKH

Knerounslii muxin, ero mepuoisl U perymsauus. MuTtepdasza u muro3. OcobeHHOCTH
MIPOIIECCOB, MpoTeKaromux B uHTepdase. [loaroroBka kieTku K neneHuto. [IpecuHTeTHYCCKUI
(ITOCTMUTOTUYECKUI), CUHTETUYECKMH W IOCTCUHTETHUYECKUH (IIPEMUTOTUYECKUN) MEPHOIbI
uHTEpPasbl.

Marpuunbiii  cunte3 JHK — perukanus.  [lpunnuner  perumkauuu — JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBIM  CUHTE3, aAHTUIIAPALICIBHOCTb. MeXaHu3Mm
perummkanuu  JIHK.  Xpomocombl. Crpoenne xpomocoMm. Temomepel U  Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
I"'omonornunslie XxpoMocoMmsl. [10710BbIE XPOMOCOMBI.

Jlenenue xinetku — Muto3. CTajiuum MUTO3a U NPOUCXOJAIINE B HUX Ipouecchl. THmbl
muto3a. Kapnokunes u nurokunes. bruongorndeckoe 3Ha4eHHE MUTO3A.

Perynsmus mutoTHYecKOro mukia KieTku. IIporpammupyemasi kjieToyHass rudenp —
aromTo3.

Krnerounoe a11po, XxpoMocoMbl, pyHKIIMOHATIbHAsI TeHOMUKA. Mexanuzmbvl nponugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «LJugpposasn knemxa» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemoncTpanuu

Tabmuubl U cxembl: «KU3HEHHBIM UK KICTKW», «MuUT03», «CTpOCHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OO6opyoBaHKe: CBETOBOM MHMKPOCKON, MUKpompenaparbl: «MuTo3 B KJI€TKaxX KOpEeIIKa
JTyKay.

JlaGopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopuas pa6ora «HaOmoneHne MUTO3a B KJIETKaX KOHYMKA KOpelIKa Jyka (Ha
TOTOBBIX MUKPOTIpErapaTax ).

Tema 9. Ctpoenue u pyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3MoB.  OJHOKJIETOYHBIE, KOJOHHUAJIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUSA U KU3HEAEATEIIbHOCTH OJJTHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIHH, Ipyrue NpoTUucTsl. KosoHnaabHbie
OpraHU3MBI.

B3anMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.



Txkanu pacreHmit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaresibHAs, IOKPOBHas,
NPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, QYHKUMH M pPaCIOIOKESHUS
TKaHeW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX W Ye€JNOBEKa. THIbl KUBOTHBIX TKAaHEW: SIHUTENHAIbHAsA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKUIUNA M PaCHOSIOKEHUs
TKaHE! B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T€HEpaTUBHbIE OpraHbl pacTeHud. OpraHbl U CHUCTEMBI
OpraHOB )KMBOTHBIX U 4esloBeKa. DyHKIIMY OPraHOB U CUCTEM OPraHOB.

Omopa Tena opranu3smoB. Kapkac pacrenmii. CkeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyHblii 1 BHyTpeHHU# ckener. CTpoeHHE U TUIIbI COETUHEHUS
KOCTEH.

JIBu>keHHe OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
JKTYTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONU3Mbl M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX M YEJIOBEKa: MbllieuHas cuctema. Peduexc. CkeneTHble
MBIIIIBI U UX paboTa.

[Intanune opranusmMos. llornomenne BOJbI, YIJIEKUCIOrO ra3a U MAUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTtanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[TuTanne MO3BOHOYHBIX KUBOTHBIX. OTHENbl MUIIEBApUTENbHOrO Tpakrta. [luieBapurenbHbie
»kenesbl. [IuieBapurenbHas cucrema 4eaoBeKa.

Jpixanue opranm3moB. Jlpixanuwe pacteHuil. Jlprxanwe >kMBOTHBIX. uddy3us ra3zon
yepe3 IMOBEPXHOCTh KieTkH. KoxkHoe nbixanue. JlpixarenbHas MOBEpXHOCTh. JKabepHoe u
n€royHoe JpixaHue. JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA. OBOJIOLHUOHHOE
YCIIO)KHEHUE CTPOEHUS JIETKWX IM03BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas CUCTEMa YeJlOBEKa.
MexaHn3M BEHTUIIALUMY JIETKUX Y ITUL U MiIeKonUTaromux. Peryisanus asixanus. JpIxaTenbHble
00BEMBL.

TpaHcnopT BemecTB y OpraHu3MoOB. TpaHCIOPTHBIE CHCTEMBI pacTeHHH. TpaHcropt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjie, KpPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIOLMOHHBIE  YCIOXKHEHUS  CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenne y opranusMoB. Beigenenue y pacreHui. BelaeneHue y KMBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbsl BblaeneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCachIBaHHE KaK MEXaHMU3MbI pabOThl OPraHoB BblAeIeHHS. CBS3b MOJIOCTH Tela C KPOBEHOCHOU
Y BBLICIUTEIBHON CHUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesloBeka. Iloukwm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHKE MOYH Y YETIOBEKaA.

3amuTa y OpraHu3MOB. 3allMTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencTsa naccuBHOM U
XAMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpoBBI M HMX npou3BOAHBIE. 3alura
opranu3smMa oOT Oone3Heil. MmmyHHas cucrema denoBeka. KileTouHbli W TyMopanbHBIN
UMMYHHUTET. BpooxI€HHBIN 1 proOpeTEHHBIN ciennuyeckuii UMMyHHUTET. Teopusi KIOHaJIbHO-
cenexktuBHoro ummynurerta (I1. Opmux, @. M. beprer, C. Tonerasa). BocnnaimrenbHbie OTBETHI
opranu3MoB. Poiib BpOxKIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHMA.

PasgpaxxumocTe M perynsuus y OpraHu3MoB. Pa3zgpakuMocTh y OJHOKIIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisuus y pacTeHuil. POCToBble BelecTBa U HX
3HA4YCHHE.

HepBHast cuctema u peduiekTopHas peryssiuus y KUBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHCTEMBI Yy JKMBOTHBIX. OTIEmbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIC PE(IIEKCHI.



I'ymopanbHas perynsiuus W SHIOKPHHHAsA CHCTEMa JXMBOTHBIX M 4enoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TIOPMOHBI. JleiicTBME TIOpMOHOB. B3auMOCBA3b HEPBHOW H
9H/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JdemMoHcTpanuu

Hoptper: U. I1. [1aBnos.

Tabauiel 1 cxembl: «OIHOKIETOUHbIE BOJAOpPOCIN», «MHOIOKJIETOUYHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEMBbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHEe CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«Kopuesble cuctembl», «Crtpoenue cteOms», «CTpoeHue JIMCTOBOW IUIACTMHKM», «TkaHu
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHass cuctema», «KpoBeHOCHas cuctemay,
«/pixaTenbHas  cucremMa», «HepBHas cucrema», «Koxa», «MpblleyHas cucremar,
«BpiaenurenbHas cucremMa», «DHIOKpUHHAs cucteMay, «CTpoeHue MblUb», «MMMyHUTETY,
«Kumeunononoctusle», «CxemMa NUTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHapun», «BHYTpeHHEE CTPOEHME J105K]IEBOTO
yepBsi», «HepBHas cucrema pni6», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema nrtuny, «HepBHas cucrema MIIEKONUTAIOLIIUXY,
«HepsHas cucrema uenoBekay, «Peduaexcy.

OO6opyoBaHKE: CBETOBOM MUKPOCKOI, MUKpPONpPENnaparbl OAHOKJIETOYHBIX OPraHHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapiu pacTeHUM pa3HbIX OT/AEJIOB, BIAYKHBIE MpernapaThbl
KUBOTHBIX, CKEJICThI [I03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHuE s JIEMOHCTpAalUMd [IOYBEHHOI'O U  BO3AYIIHOIO IMTAHUS PACTEHUH,
pacuienieHus Kpaxmaia M OeikoB 1moJ JeiictBueM (epMeHTOB, 00OpyIOBaHUE JUIs
JIEMOHCTpPALIMK OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKCHUM, MOJIETIN I'OJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopnasi pa6ora «/3yueHue TkaHel pacTeHU».

JlabopaTopHas padora «/3ydeHne TKaHEN KUBOTHBIX».

JlabGopaTopHas padora «/3ydeHrne OpraHoB IBETKOBOTO PACTCHU».

Tema 10. PazmHoOkeHHMe M pa3BUTHE OPTraHU3MOB

@opMbl pPa3MHOXKEHHUS OpPraHU3MOB: Oecrosoe (BKJIIOYash BETeTaTUBHOE) U IIOJIOBOE.
Bunp Oecnionioro pa3MHOXKEHHUS: TOYKOBaHUE, CLIOPYJISALUS, pparMeHTallHsl, KIOHUPOBAaHUE.

ITonoBoe pasmHoxkeHue. IlomoBele kieTku, wnm raMerel. Meio3. Craaum Meiosa.
IToBenenune xpomocoM B Menose. Kpoccunrosep. brnonorndecknii CMbICI MeH03a U TIOJIOBOTO
npouecca. Melo3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiueBoe paszButhe. ['ameroreHe3 y JKMBOTHBIX. IloyloBBIE — JKeme3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpEeHUE U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIOJJOTBOPEHHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAyKa O Pa3BUTUU
opranu3MoB. Mopghozenez — oOna u3 enasuvix npooaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTeHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). J[pobneHue.
Tunsl npoGnenus. [Jemepmunuposannoe u HedepMuHuposanHoe opobnenue. bnacmyna, munvi
onacmyn. OcobeHHOCTH APOOIEHUST MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3akjiaJlka OpraHOB W TKaHEHW U3 3apoJbIIIEBBIX JINCTKOB. B3anMHOE BIMSHHE 4YacTel
pasBUBAIOIIEroCs 3apofblima (3MOpHOHANbHAsT MHAYKLHMSA). 3akiajka IJJaHa CTPOCHHS
KUBOTHOTO Kak pe3yJbTaT HEPapXUYECKUX B3aWUMOJCHCTBHM Te€HOB. Biusdnue Ha
IMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbll nepuox. Ilpsmoe u Hempsimoe
pasButHe. PazButue ¢ meramopdo3oM y OECIO3BOHOYHBIX U IMO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaueHUE NPSAMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.



Tunbel pocta KUBOTHBIX. DakTOpbl PETYISIUMU POCTAa KUBOTHBIX WU denoBeka. Craguu
MOCTAIMOPHUOHAIBLHOTO PA3BUTHUSI y >KUBOTHBIX M 4esioBeKa. lleprojbl OHTOreHe3a 4enoBeKa.
Crapenue u cMepTh Kak OMOJIOrHYECKHUEe MPOLECCHI.

PasmHoxxenne u pasputue pactenuid. ['ametodut m crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tpolecce Meio3a. [lameToreHes y pacTeHUH.
Omao0TBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHu3MoOB. JIBOWHOE OIUIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U Pa3BUTUE CEMEHHU.

MexaHu3MBI PETYIISIIIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpauuu

Hoptpetsr: C. I'. Hapamun, X. [lneman.

Tabnuiel 1 cxembl: «BereraTuBHOE pa3sMHOKEHHE», « THUIBI OECIOIOr0 pa3MHOKEHUSY,
«Pa3MHOXEHHE XJaMHJIOMOHAAbDY, «Pa3MHOXKEHUE »HBIIEHB», «Pa3MHOXKEHHE THAPBIY,
«Meiio3y, «Xpomocomel», «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEPMATO30MOa»,
«OcHOBHBIE cTaguu OHTOreHe3za», «lIpsmoe u Hempsimoe pasBuTHe», «Pa3BuTHE MailcKOro
Kyka», «Pa3zBurue capanum», «Pa3Butue aArymkun», «/{BoHOE OMIOJOTBOPEHUE Y LBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OAHOIOJBHBIX U JBYAOJBHBIX pacTeHui», «KU3HEHHBIH LUKII
MOpPCKON  KamycTbl», <«JKW3HEHHBI1 LHUKI MXa», <«OKU3HEHHBII UK [anopOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBI».

O6opyaoBaHue: CBETOBOM MHUKPOCKOIIL, MHUKpOIpenaparsbl AULIEKIETOK u
CIepMaTo30MA0B, MOJENb «L{UKIT pa3BUTHS JATYIIKHY.

JlabopaTtopHasi padora «/I3ydeHHe CTpOEHHMS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckasi pa6ora «BplsiBIeHUE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlaGopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXEHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

Hctopusi craHOBIIEHUS W pa3BUTHUS TEHETHMKM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®pusza, T. Moprana. Ponb oTedecTBEHHBIX YU€HBIX B Pa3BUTUM TeHeTHKH. Pabotsr H.
K. Konbeioa, H. U. BaBunona, A. H. benozepckoro, I'. JI. Kapnieuenko, 10. A. ®ununuenxo, H.
B. Tumodeera-Pecosckoro.

OcCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE
IEHbl, AJbTEPHATUBHBIC IPU3HAKH, JIOMHHAHTHBIA M pELECCUBHBIM NPHU3HAK, T'OMO3MUIOTAa,
reTepo3UroTa, 4ucras JIMHUSA, THOpUAbI, FeHOTUl, (eHoTurn. OCHOBHBIE METObl T€HETHKHU:
rUOPHI0IOTHUECKUH, IUTOIOTMYECKHUH, MOJIEKYISPHO-TeHETUYECKUH.

JdemMoHcTpanuu

Hoptpetsl: I'. Mengens, 1. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benozepckwuii, I'. /1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabnuiel u cxembl: «MeToabl TeHeTUKN», «CXEeMbI CKPEILIUBAHHS.

JlabopaTopnasi pa6ora «/{po3oduia kak 00bEKT FreHETHUYECKUX HUCCIEA0BAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
rubpuaoB nepBoro nokojeHus. IlpaBuno nomuHupoBanus. Bropoil 3akon Menzaens — 3aKoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpemMBanus. ['nunoresa
YUCTOTHI TAMET.

AHanuzupyrolee  ckpemuBaHue.  IIpomMexyTouHBIM  XapakTep — HaclleJOBAHMS.
Pacmennenne npu3HakoB IPY HEMTOJIHOM JOMUHUPOBAHMH.

Jurubpunnoe ckpemuBanue. Tperuit 3akoH MeHznens — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. [luTonornyeckrie 0CHOBBI AUTUOPUTHOTO CKPEIIMBAHUSI.



CueruienHoe  HacienoBaHue — npu3HakoB.  PaGotrer  T. Moprana.  CuerieHHOE
HACJICJOBAHUE TE€HOB, HAPYIIEHUE CLEIUIEHUS MEXAY TIeHaMH. XPOMOCOMHAasi Teopus
HACJIEICTBEHHOCTH.

I'eneruka nosa. XpoMOCOMHBIM MEXaHM3M ONpPEIENIECHUS 110J1a. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbId NOJ. ['eHeTnyeckas CTPYKTypa HOJOBBIX
xpomocom. HacnegoBanue Npu3HAKOB, CLETUIEHHBIX € ITOJIOM.

I'enotun kak menoctHas cucrtema. [lneiloTponusi — MHOXKECTBEHHOE JIEMCTBHE TEHA.
MHOKECTBEHHBI ajuiein3M. B3auMOJelcTBUE HEAUICNIbHBIX T'€HOB. KoMIIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeTYeCKUll KOHTpOJIb pa3BUTUA PACTEHUM, JXUBOTHBIX M YEJIOBEKA, a TaKXKe
(GU3MONOrMYecKUX MPOIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHKuuHA. [‘eHermueckue
MEXaHH3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJCHCTBHUS «XO3SMH — TApPa3sHT» U «XO3SHH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUS! HAacJeICTBEHHOM nH(popMaluu B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHcTpamun

[Moptpetsl: I'. Menaens, T. Mopran.

Tabnunbl u cxembl: «IlepBbliit 1 BTOpoi 3aKoHBI MeHaens», «Tpernii 3akoH MeHemns»,
«Ananu3upymoliee ckpeuBanue», «Hemnonnoe gomuanpoBanuey, «ClemieHHOE HACIeJ0OBaHUE
MPU3HAKOB y Apo30oduib», «[ eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quis»,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJTIENU3M», «B3anmMoneiicTBre reHoBY.

O6opyaoBaHue: MOAENb ISl IEMOHCTPAIIMU 3aKOHOB €AMHO00pasusi THOPUIOB MEPBOTrO
MOKOJICHHSI M PACUICIUIEHUs] MPU3HAKOB, MOJENb JJISI JEMOHCTPAIIMM 3aKOHA HE3aBHUCUMOIO
HACJIEJ0BAHMS MIPU3HAKOB, MOJEINb ISl JEMOHCTPALIMK CUEIJICHHOTO HACIEAOBaHUS IIPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «Jpo3zodumnar.

IIpakTnyeckass padora «3yyeHue pe3yabTaTOB MOHOTUOPHIHOTO CKPEIIUBAHUSA Y
TPO30(HITBD».

IpakTnueckas pa6ora «/3ydeHue pe3ynpTaToB AUTMOPUIHOIO CKpEIIMBAaHUS Y
IpO30(UITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpeabl npu GopMmupoBaHuM (eHoTumna. M3MeHYHBOCTH
npusHakoB. KauecTBeHHble U KOJWYECTBEHHbIE NpPU3HAKU. Buapl  HM3MEHUYMBOCTH:
HEHACJICJICTBEHHAS] U HACJIEICTBEHHASI.

MonudukanionHas U3MeHUYUBOCTh. Ponb cpenbl B GopMUPOBAaHUN MOIU(PUKALMOHHON
n3MeHunBocTH. Hopma peaknuu npusHaka. BapuauMoHHBIM psf M BapHallMOHHAs KpuUBas
(B. Noranncen). CoiicTBa MOAM(PUKAITMOHHON U3MEHUYUBOCTH.

I'enoTunuueckass u3MeH4YNBOCTh. CBONCTBA TE€HOTHIIMYECKONM HW3MEHYMBOCTH. Bumsl
FeHOTUITMYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunaTuBHas n3MeHYMBOCTh. Mei03 U MOJI0BOM Mpolecc — OCHOBa KOMOMHATUBHOM
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUM I'€HETHYECKOTr0 pa3zHoo0pa3us
B IIPEJIENax OJJHOTO BU/A.

MyTtanrnoHHas W3MEHYMBOCTb. Buabl MyTaluii: T€HHblE, XpPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UWHAYLHUPOBAaHHbIE MyTalMM. SnepHple M LUTOIIA3MAaTUYECKUE MYTalUU.
Comarnueckre W MOJOBble MyTalWH. [IpUYMHBI BO3HMKHOBEHMS MyTanuil. MyrareHel U HX
BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO Ipolecca. 3aKOH TOMOJOTMYECKHX
psaoB B HacienctBeHHoW wusMeHunBocTd (H.M. BaBuiioB). BhesnepHas H3MEHUMBOCTH U
HaCJIECTBEHHOCTb.

Onuzenemuxa u 3NUSEHOMUKA, PONb INUSEHEMUYECKUX (PAKmMopos 6 HACIe008aHUU U
UBMEHYUBOCIU (heHOMUNUYECKUX NPUSHAKOS Y OP2AHUSMOS.

JdemMoHcTpanuu

[optpetsl: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.



Tabauiel U cxembl: «Buabsl u3MeHUUBOCTH», «Moau(UKAIMOHHAS WU3MEHUHUBOCTHY,
«KoMOMHATUBHAsT ~ U3MEHYUBOCTHY, «Meiio3y, «O110A0TBOPEHUEY, «l'eHeTHUECKHE
3a0o0JieBaHuUs YeNoBeKay, «Buabl MyTauuiiy.

OO6opynoBaHue: )KUBbIE W TepOapHbIe 3K3EMIUISIPHl KOMHATHBIX PACTCHHM, PUCYHKHU
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTtopnas  pa6ora «/ccnenoBanue — 3aKOHOMEPHOCTEH  MOIM(UKAIMOHHON
n3MeH4nBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

IpakTnuyeckas padora «Mytauuu y 1po30¢uiibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. 'eHeTHKA Ye/I0BEKA

Kapuotun denoseka. MexayHapoaHas mporpaMma HCCIIEIOBaHUA T'€HOMa YEJIOBEKA.
MeTobl U3YYCHUS TEHETUKH YETIOBEKA: T€HEAIOTHUECKU, ONMM3HEIOBBIN, [MTOTCHETHICCKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUIM, MOJIEKYJISIpHO-TeHEeTUUeCKud. COBpPEMEHHOE OMpeIesieHUe
TE€HOTHIIA: [TOJTHOT€HOMHOECEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4YHuciie ¢ nomouibio TTIP-
aHanu3a. HacnenactBeHnHble 3a001eBaHms YeoBeka. [ eHHbIE M1 XpOMOCOMHBIE O0JIC3HH YEIOBEKa.
Bone3nn ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHHWE MEAMIIMHCKONW TE€HETHUKH B
MPEAOTBPAIICHUN M JICUCHUHM TEHETHYECKUX 3a00jIeBaHUU deloBeKa. MeEIMKO-TeHETHUECKOe
KOHCYJIbTHpOBaHUE. CTBOIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO IPpy3a». DTHUECKUE aCMEKThI
MCCJICI0BaHMH B 00J1aCTH PEeIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOpbl MOBBIIICHHOW YYBCTBUTEIBHOCTH UYEIOBEKA K (PU3NICCKOMY H
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YyeJioBeKa K MaTOI0THsIM.

JdeMoncTpamun

Tabnuibl u cxemsbl: «Kapuotun yenoBeka», «MeToabl U3y4€HUs T'€HETUKH YEIOBEKay,
«["eHeTnyeckue 3a00ICBaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cenexkuusi oprann3mMosn

JloMecTukanus M CeJleKUMs. 3apoKICHHE CEJNEeKIMM M JAOMecTHKanuu. YdeHue H.
. BaBunoBa o lleHTpax NpoMCXOXJEHUS U MHOroo0Opasus KyJbTypHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JAHMM COPTOB PAacTEHMH M MOpoJ KUBOTHbIX. CoOpT, mopoza, mTaMM. 3aKOH
TOMOJIOTHYECKUX PAJIOB B HacieACTBeHHOW u3MeHunBocty H. M. BaBunosa, ero sHaueHue st
CEJIEKIIMOHHOM pabOTHI.

Metoael  cenekuuoHHOM — paOoThl.  MckyccTBeHHbI — O0TOOp:  MaccoBbli U
UHIMBUYaJIbHBIA. DTanbl KOMOMHALIMOHHOM cenekiuu. McnblTaHue mnpou3BoauTeneil mo
notoMcTBy. OTOOp MO TIEHOTUIYy C MOMOINBIO OLEHKM (EHOTUIIAa MOTOMCTBA M OTOOp IO
reHoTuny ¢ nomoiupto ananusza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEKIMOHHOW paboThl. PamuanuoHHBI 1
XUMHUYECKHHM MyTareHe3 KakK HMCTOYHHUK MYyTalud y KyJIbTYpPHBIX (OPM OpPraHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIYYEHUS UCXOJHOTO MaTepHralia JUisl CEJIEKIUN.

[lonyuyenne mnomumuounoB. BHyTpuBugoBas rubpuauszanus. biauzkopoacTBeHHOE
CKpelrBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpeuiuBaHue, Wi ayTOpuauHr. ['etepo3uc u
ero mpuuuHbL. Mcmonp3oBaHue rerepo3nca B - cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecraoaust MEXBHIOBBIX THOpPHIOB. JIOCTMKEHUS CEJEeKIMM pacTeHUd u
AKUBOTHBIX. «3€1E€HAs peGONIOYULY.

CoxpaHeHHe U N3Y4YEHHE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUH M HUX JHUKHX
poauyeil s co3JaHusl HOBBIX COPTOB U TMOPUIIOB CENIbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue u ynpaeieHue 2eHemuyeckuMu pecypcamii cebCKOX03AUCTEEHHbIX U NPOMbICIO6bIX
JHICUBOMHBIX 8 YEAX YIYUUEHUS CYUeCmBYIOUUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ npUMeHeHUueM COBPEMEHHbIX MemOo008 HAYYHLIX UCCIe008AHUN, Nepe00sbIX uoell u
NnepcnekmueHbIX MexXHOI02UlL.



JdemoHcTpauuu

Ioprpersr: H. . BaBunos, U. B. Muuypun, I'. /. Kapneuenko, II. II. Jlykpsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «L{eHTpBI MPOUCXOKICHUS U MHOTO00pa3Hs KyJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTMYECKHX PSJOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CEIEKLHUN,
«Otnanénnas rudpuanzanusy, «MyTareHes3y.

JlabopaTopHas padora «/3ydyeHrne cOpTOB KyJbTYPHBIX PACTEHUH U MOPOJ JOMAIIHHUX
YKUBOTHBIX.

JlaGopaTopHas padora «/3ydeHne METO0B CEIEKLIUN PACTEHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Ikckypenst «OCHOBHBIE METOJBI U JIOCTHXKEHUS CEJICKIMU PACTEeHUM M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLMUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIN y4acTOK, B TEIIMYHOE
X03SICTBO, B J1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buoTeXHOJI0TUSI U CHHTETHYECKast OM0JIOTHA

OOBeKThI, HCMNOJIb3yEMble B OMOTEXHOJOIMM, — KJIETOYHbIE M TKaHEBbIE KYJIBTYpHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaauluoHHass OWOTEXHOJIOTUs: XJeOomeueHue,
MOJTy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouomorndeckuit cuate3. OOBEKTHI
MHUKpOOHOIOTnYecKuX TexHonoruil. [Ipon3BoacTBo Gesika, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHOJOTMM M HMHCTPYMEHTOB  LIEJICHANPABICHHOIO M3MEHEHHS WU
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO NTOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpeYaroIuecs B IPUPoae OMOCUHTETUYECKUE Ty TH.

Knerounas unxeHepuss. MeTonbl KyiabTypbl KJIETOK U TKaHEH PACTEHUN U JKUBOTHBIX.
Kpunobanku. Comarnueckasi THOpUIM3AIUS W COMATHYECKH »MOpuorenes. lcmomp3oBanue
raliOuIoB B CEIIEKUMM pacTeHUi. [lonyuenue MOHOKNIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKNOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 meouyure. VICKycCTBEHHOE OIJIOJOTBOPEHHE.
PekoHCTpyKIMs AWLIEKIETOK W KIOHMPOBAaHME JKMBOTHBIX. MeETOA TpaHCIUIAHTALUU SOEP
KIIETOK. Texnonocuu 0300po6neHus, KylbmMUusUposanus U MUKPOKIOHANbHO20 DPA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAas 1 Te€HHasi UHKeHepUs. FICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYMPOBAHHE
pexoMmOuHanTHBIX JITHK. Co3z0anue mpanceennvix opeanusmos. JIocTHXKEeHUS U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTUYECKHME M JSTHYECKHE NpoOJieMbl TI'e€HHOU
WHXCHEPUH.

Meauuunckue  O6uorexHonoruu. IloctreHomuas mudpoBas wmeauuuua.  [I1[P-
JIMarHOCTHKa. MeTaboJIOMHBIM aHanu3, IeHOLEHTPUUYECKUM aHanu3 MpoTeoMa 4YeJoBeKa JUis
OLICHKHU COCTOSIHMSI €T0 370pOBbsl. Vcronb3oBaHue CTBOJIOBBIX KiIeTOK. TaprerHas Tepamnus paka.
3D-6uounnxeHepuss A pa3pabOTKU (yHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO37aHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPUHTUHIA U
ckaddonauHra U peleHus 3a4a4 NepCOHANTN3UPOBAHHON METUITUHBI.

Co3manrie BEKTOPHBIX BAKIMH C IIEJbIO OOecredeHus: KOMOMHUPOBAHHOM 3aIllUTHl OT
B030yauteneit OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JI€BaHUS YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuiel ~ w cxemsbl: «Mcnonp30BaHne  MUKPOOPTraHU3MOB B IPOMBILIUIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUsI».

JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IpakTuueckas padora «lloayuyeHne MOJTOYHOKHUCIIBIX IPOAYKTOBY.

Ikckypens «bHoTeXHOIOTHS — BakKHEWIIas MPOM3BOAMTEIbHAS CHUJIAa COBPEMEHHOCTH
(Ha OMOTEXHOJOTHYECKOE MPOU3BOACTBO).




11 KUIIACC

Tema 1. 3apoxaeHue u pa3BuUTHE IBOJIOIMOHHBIX NPeCTABJIEHUA B OMOJIOTHH

OpomonmonHas teopust Y. JlapBuna. Ilpennochuiku BO3HMKHOBEHMSI JapBHHH3MA.
’Kuznb u HayuHas aestenbHocTh Y. [lapBuHa.

JBuwkymue cwibl dBoyonMM  BuAoB 1o Y. JlapBuHy (BBICOKass HMHTEHCUBHOCTD
pPasMHOXKEHHUs OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHUUBOCTh, OOppba 3a CyIIECTBOBaHMUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTndeckoi Teopun dBomonuu (CTD). HelitpansHas Teopwus
sBostolMd. COBpEMEHHasi 3BOJIOLMOHHAS OMOJOrMs. 3HAu€HUE SBOJIIOLUOHHON Teopuu B
(OpMHPOBAHNY €CTECTBEHHO-HAyYHON KapTUHBI MHUpA.

JdemMoHcTpanuu

[Moptpetsl: Apucrotens, K. Jlunneit, XK. b.Jlamapk, 3. XK. Cenr-Unep, XK. KioBbe,
Y. dapsun, C. C. YerBepukos, 1. U. llImansraysen, x. Xonnein, /1. K. benses.

Tabnuuer u cxemsl: «Cuctema xuBoil npuposl (1o K. JIunuero)», «JlecTHULA KUBBIX
cymectB (mo Jlamapky)», «MexaHusMm (OpMUpOBaHHS TPUCHOCOONICHUH Yy pacTeHHd u
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema Mmapmpyrta nyremectBus Y. lapsuna», «Haxonku
Y. Mapuna», «Popmbl 60ps0ObI 3a cymiectBoBaHue», «llopomsl romy6Geit», «MuHorooOpasue
KyJbTYpHBIX (hopM KamycTsl», «Iloposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (o Y. [lapBuny)», «Cxema COOTHOLIEHUS IBHXKYLUIMX CHJI 3BOJIOLUN», «OCHOBHBIE
IIOJIO’KEHUSI CUHTETUYECKOM TEOPUH IBOJIIOLIUNY.

Tema 2. MUKpo3BOJIIOIHS U €€ Pe3yJibTaThl

[lomynsmus Kak ayeMeHTapHas eluHULA 3BOMOIUH. COBpPEMEHHBIE METObl OLEHKU
TFeHETUYECKOr0 pa3Ho00pas3us U CTPYKTYpPbI NOMYJSIUUA. MI3MeHeHue reHo(oH1a MOy IsAIUH Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIEHHE. 3aKOH TIeHeTHueckoro pasHoBecus JIx. Xapnu,
B. BaiinGepra.

DOnemeHTapHble (aKTOpPbl (ABMKYIIME CHJIBI) 53BOJIOLUMU. MyTallMOHHBIN Ipoliecc.
KomOunatuBHass m3aMeHUuBOCTh. [lpelid reHoB — ciiyuyaiiHble HEHaNpaBiICHHbIE H3MEHEHUs
4acToT ajiened B momyssiusax. DhdeKT ocHoBatems. dhgexm OYmMulIOUHO20 20PAbIUKA.
CHuoicenue eenemuuecko2o paznoobpasus. npudunvl u creocmeus. Ilposenenue >¢pghexma
Opetiha eenos 6 Oonvwux u manelx nonyaiayusx. Murpanuu. M3zomsius  momyssiuii:
reorpaguueckas (IpoCTPaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAS).

EctectBenHbIil 0TOOp — HampaBisitoluid ¢gakTtop 3BoOnUH. DOpMBI €CTECTBEHHOIO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATILHOTO MOBECHMS )KUBOTHBIX.

ITpucnocoOaeHHOCTh OPraHU3MOB Kak pe3ylbTaT MHUKPOABOJIONHMHU. BO3HMKHOBEHHE
npucrnocoOIeHni y opranu3MoB. Apomop¢o3sl U uanoaaantauuu. [lpumeps! npucrnocodnenuit
y OpraHu3MoB: Mopdomnornyeckue, QU3NOIOrUYECKHe, OWOXMMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurepun u crpykrypa. BumoobpazoBaHue Kak pe3yibTaT MHKPOA3BOIIOIMH.
M3onmsmust — wimrodeBoit daktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3oBaHUS:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonanzanus, rubpuanzanus). JJMTeIbHOCTh BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl (OPMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp osBomoumMoHHON OHONOTMUM B pa3pabOTKE HAYYHBIX METOJOB COXPAaHEHHUS
61opazHooOpazus. MUKPOIBOMIONUSA W KOIBOJIOLUS MMAapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanuu

Hoptpertsr: C. C. YetBepukos, J. Maiip.

Tabmuuel u  cxembl: «MyTalMOHHAasi HM3MEHYHBOCTHY, «llomynsuoHHass CTpyKTypa
BUna», «Cxema mposBIeHUsS 3aKkoHa Xapau—BainHOepra», «JIBHXKyIIne CHIIBI 3BOJIOIUN,




«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHULIBI JaypcKoi», «[lomynsaunoHHble BOJHBI YHUCICHHOCTH
XUIIHUKOB U KepTB», «Cxema JeHCTBUS €CTECTBEHHOro 0TOopa», «®Popmbl OOpbOBI 3a
CYILLICCTBOBAHUEY, «MHpycTpuanbHbIii MEJIaHU3M, «Kussie HCKOIIaeMBbIEe»,
«ITokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpemympexnaromas oOKpacka KUBOTHBIXY,
«Puznonornueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buma», «Bugbl-nBoiiHukn», «CTpykTypa Buga B mnpupojae», «CrmocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX  BUAOB  JIAHABILECH,
«JKosornyeckoe BUI000pa3oBaHKE BHUAOB cuUHHUL, «[lonummounsr pactenuit», «KamycTtHo-
peneUYHbI THOPHIY.

O6opynoBanue: repOapuu pacTeHUM, KOIEKIIMM HACEKOMBIX, Uydesa MTHUIl U 3Bepeil ¢
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydena NTHIl M 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHuil OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BpIsiBIIeHHE H3MEHYUBOCTH y 0COOEH OJTHOTO BUIAY.

JlaGopaTtopunass pabora «IIpucnocoOneHnuss OpraHu3MOB M HUX OTHOCHTEJbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopuas padora «CpaBHEHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3BoJIIOIIHS U €€ pe3yJibTaThl

Metoapl  u3ydeHus MakpolsBosonuu. IlaneoHTonormueckue METOAbl  M3Yy4YEHUs
sBomonuu. [lepexonnsie popmbl U puIOreHeTUYECKUE PsAIbl OPraHU3MOB.

buoreorpadpuyeckue meronsl u3ydeHus sBomonuu. CpaBHenue Giaopsl U (ayHBI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3eMian. BUIbI-oHIEMUKH U PETTUKTHI.

DOMOPHOIOTHYECKHE U CPAaBHUTEIBHO-MOPPOIOTHICCKUE METOBI M3YUCHHS SBOJFOIIHH.
I'eneTnyeckue MexXaHU3Mbl SBOJIIOLMUA OHTOTE€HE3a M MOSBJICHUS SBOJIOLMOHHBIX HOBLIECTB.
['omonornyHbie U aHAJIOTUYHBIE OpraHbl. PynuMeHTapHbIle OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-
TreHeTUYeCKne, OWOXMMUYECKHEe ¥  MaTeMaTH4YeCKHe METOAbl  HM3YyUEHHUS  DBOIIOLHUU.
['omonoruynsie reHbl. COBpEeMEHHBIE METO I TOCTPOCHHS (PUIIOTEHETUYECKUX JCPEBHEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIIOLIMS TEHOMOB.

O6mme  3akoHOMEpHOCTH  (TIpaBWiA)  SBOJIOUMH. [lpunyun  cmeHvl  QYHKYUl.
HeoOpatumocTs 3BomtONUU. AanTuBHas paguaiys. HepaBHOMEPHOCTh TEMIIOB SBOIOIHH.

JdemMoHcTpanuu

Hoptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkensb.

Tabnuibl U cxeMbl: «DUITOTEHETHUECKUH PSiJ JTOMIAAN», «APXEONTEPUKCY, «3BEPO3yOhIe
amepb», «Creronedans», «Punnodurey, «CemeHHbIE TAanopoTHUKMNY, «buoreorpaduueckue
30HBI 3emuny», «Jlpelid koHTuHEeHTOBY, «PenmukThl», «HavanbpHble CcTaguu 3MOPHOHATBLHOTO
pa3BUTUSL  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOTMYHBIE W  AHAJIOTUYHBIE  OpPraHbI»,
«PynumeHTsl», «ATaBU3MBD», «XpOMOCOMHBIE HAOOpbHI YeloBEKa M HIMMMaH3e», «[ JaBHbIE
HaTpaBIIEHUs IBOITOUUNY, «OO0II1e 3aKOHOMEPHOCTH IBOJIOLIUN.

O6opynoBaHue: KOJUIEKIMH, TrepOapuu, MYJSDKM HCKOIMAeMBIX OCTaTKOB OPraHH3MOB,
MYJISDKM TOMOJIOTMUHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KU3HH HA 3eMiie

HayuHble TrumoTessl MpPOUCXOXKIEHHUS XHU3HH Ha 3emie. AOuWoreHe3 M NaHCIEPMUS.
JloHayuHble TpPEICTaBICHHUS O 3apOXKACHUU JKU3HM (KpealunoHH3M). ['mmore3a MOCTOSHHOTO
camMo3apOo>KJIeHUs KU3HU U e€ onpoBepkeHue onsitamu @. Peau, JI. Cnayutannanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHbIE dTambpl HEOpraHuueckoil sBomonuu. Ilnanerapnas (reosornueckas)
sBOMIIOLIMS. XHMMHMUYECKas DBOJIONUS. AOHOTeHHBIH CHHTE3 OPraHMYeCKHX BEIIECTB U3
Heoprannueckux. Omeir C. Mumnepa u I'. FOpu. OOpa3oBanue moIMMEpOB M3 MOHOMEPOB.
KoanepBarnas rumoreza A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa JIxk. XonjaeitHa,



reHerudeckas runotesa I'. Mémnepa. Puboszumsr (T. Uek) u runoresza «mupa PHK» V. ['unbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

Ucropus 3emuin u metonapl €€ wu3ydyeHus. lckomaemble OpraHWyecKHe OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHast ¥ aOCONMIOTHAsE  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnsie 3Tanel opranndeckor 3Bosrouny. 1losiBiieHre M 3BOJIIOLMSA NEPBBIX KIIETOK.
Oponronusi Merabonu3Ma. Bo3HukHOBeHHE MepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor mepBbIX Ha 3emse coodmiectB. Ctpomaronutsl. IIpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHne dykapuoT (cUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHUE BHPYCOB.
[IpoucxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHoOBHbIE 3Tallbl SBOJIONUHU BBICHINX pacTeHuid. OCHOBHBIE apoMOpP(O3bl PACTCHHIA.
Beixon pacrenuii Ha cymy. llosBieHue CHOpOBBIX pPacTeHUM M 3aBOCBAHUE HMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX pACTEHUN.

OcHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOp0BBIE
KUBOTHBIC. JKH3HBL B BOJIe. DBOIIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aMmpuOuil M penTHIni.
[Tpoucxoxaenue Mmiekonurawmux U nOtull. [lpunHnun xiarodeBoro apomopdosa. OcBoeHHe
0eCI03BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIH.

PasButue xu3HM Ha 3emiie MO 3pamM W NEpUOJAaM: apxed, IMPOTepo30il, Male030H,
Me3030M, KaitH0301. O0111as XapakTepruCTUKa KJIMMaTa U reoJIoTMUecKuX mnpoieccoB. [losBiaeHue
U paclBeT XapaKTEPHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro yCIOBHs M BIHMSHHE Ha Ta30BbI
cocTaB aTMOC(epHl.

MaccoBble BBIMUpPAHHUSI — 3KOJOTMYECKHE KPHU3UCHI mponuioro. [IpuunHbl U cnenctBus
MacCOBBIX BbIMUpaHUi. COBPEeMEHHBIH IKOJOTHUECKUI KpHU3HC, ero ocobeHHocTu. [Ipobiema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucteMa opraHuyeckoro mupa. IlpunHnumnel knaccudukanyy opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

Hoptpeter: @. Penu, JI. Cnannannanu, JI. [lacrep, M. . MeunukoB, A. W. Onmapum,
Jx. Xongeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabauiet u cxembl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lactepa mo u3yueHuto
camo3apoxkJieHus: ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «Otanbl HeopraHudeckon
IBOSIIOLIMNY, «['eoXpoHonoruueckas mkana», «HadampHple 3Tanbl OpraHUYEeCKOW SBOJIIOLMNY,
«Cxema o00pa3oBaHUsl JYKApuUOT MyTéM cuMOuoreHesa», «Cucrema 3>KUBOH MPUPOJIBI,
«Ctpoenue Bupyca», «Apomopho3bl  pacteHMit», «PuHMODUTH», «OAHOKIETOUHBIE
BOJIOpOCIINY, «MHOTOKJIETOUHBbIE BOAOpocHny, «Mxwm», «IlanoporHukn», «l'0J10CEMEHHbBIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS HKUBOTHOI'O MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctueiey, «llinockue uyepBu»,
«UYneHucToHorue», «PbIOBIY, «3EMHOBOHBIEY, «IIpecmbikaromuecs», «IItuue,
«Muekonuratronue», «Pa3BuTue IKM3HM B apXxeWckol apey», «Pa3BuThe JKH3HU B
MIPOTEPO3OMCKON 3pe», «Pa3BUTHME KHU3HU B TAJCO30MCKOM dpey», «Pa3BuTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTme KWM3HM B KaWHO30MCKOW 3pe», «COBpeMEHHas cucrema
OpPraHMYECKOTO MUPa».

ObopynoBanue: repdapu  pacTeHU Pa3IWYHBIX OTACNIOB, KOJUICKIIMM HACEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOYKHX, CKEJIETHI
MO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl M 3BEpei, KOJUIEKIUH OKAaMEHEJIOCTeH, IOJIE3HbIX
MCKOIIAEMBIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas JgaGoparopHas padora «MonennpoBanue onsiToB Muniuepa—tOpu 1o
U3Yy4EHHIO a0MOTCHHOTO0 CHHTE3a OPIraHUYECKUX COCITMHEHUI B TIEPBUYHOM aTMOChepey.




JlabopaTopHasi pa6ora «/I3ydeHre M ONHCAHME MCKONAEMbIX OCTaTKOB JIPEBHUX
OpraHU3MOBY.

IpakTnyeckass padora «3ydeHne o0COOEHHOCTEH CTPOEHHUS PACTEHHHM pas3HbIX
OTJIEJIOBY.

IIpakTnyeckass  padora «M3yueHue  ocoOeHHOCTEH  CTPOCHHUA  MO3BOHOYHBIX
JKUBOTHBIX)».

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pasnens! u 3agaun aHTpononaoruu. Meroabl aHTPOIIOJIOTHH.

CraHoBlIEHHE NPEACTABIECHUN O IPOMCXOXKIECHUU 4YelIOBEKa. Peluruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTtBo uenoBeka € KUBOTHBIMM. (CHCTEMaTH4eCKOE II0JIOKEHHE 4YEJIOBEKa.
CBujerenbcTBa CXOACTBA 4YEJIOBEKA C IKMBOTHBIMU: CPaBHUTEIbHO-MOP(OIOrHYECKHE,
sMOpuonornyeckue, (HU3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckne. OTINYHS YeloBeKa OT
KUBOTHBIX. [IpAMOXOXkIE€HNE N KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTue rojaoBHOro
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBwxymme cuiabl  ((akTopbl)  aHTpOHOreHe3a: OWOJIOTMYECKHE,  COLUAJIbHBIE.
CooTHoleHre ONOIOTUIECKUX U COLMABHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbIE CTauu aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYIIbI)
¥ paHHHUE TOHTHJIBI — OOIIME TPEAKH YEITOBEKOOOPa3HBIX 00€3bsH U JIOACH. ABCTPATIOMUTEKH —
JBYHOTHE NpeAKu HroAci. YenoBek yMmenblid, NEepBble W3TOTOBICHUS OpyIui Tpyaa. Yemosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIIoAeH 3a mpenensl Adpuku. YenoBek renenb0eprckuii —
00K IpeoK HeaHIepTaIbCKOT0 YeIOBEKa 1 YelloBeKa pa3yMHOro. YenoBek HeaH1epTalbCK Ui
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenaMu Adgpuku. [laneorenernka u najneoreHOMHUKa.

DBOJIOIUS COBPEMEHHOI'O 4YesoBeKa. EcTecTBEeHHBIM OTOOp B MOMYNALMIX YEIOBEKA.
MyTtaumoHnHsIi nporecc U noauMoppusM. [lonynsuroHHbIE BOJIHBL, Apeild reHoB, MUTpALUs U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [Tonarue o pace. bonbmme pacsl: eBpomneouaHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBATOpHUAJIbHAS), MOHTOJIOMHAs (a3UMaTCKO-aMepuKaHckas). Bpems u
IyTH paccelieHus 4YeJloBeKa Mo IulaHere. EauHCTBO  yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOiaeHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpykaromiel cpensl. BiausHue reorpaduyeckoit cpeasl u Jpelida reHoB Ha MOP(HOJIOTHIO U
(U3HOJIOTHIO YeIOBEeKa.

MexXIUCUUIUIMHAPHbIE METOAbl B (U3UYEcKO (OMOJOTHMYecKoi) aHTPOMOJIOTHH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M TMaJl€OAHTPOIIOJIOTHSI  YEJIOBEYECKUX  MOMYJIALHUM.
bruocounansHple  HCCIEAOBaHMA  NPUPOABI  4YeloBeKa.  [ccnemoBaHume — KO3BOJIIOLUU
OMOJOTUYECKOI0 U COLMAIBHOIO B YEJIOBEKE.

JdemMoHcTpanuu

Ioptpetst: Y. Hdapsun, JI. JIuku, A. A. Porunckuii, M. M. ['epacumos.

Tabmuuel  u  cxembl: «MeToABl  aHTPOMONIOTUNY», «['OJOBHOM MO3r  YeloBeKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4elloBeKa M CKeNeT IIUMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aHTPONOrEHE3a», «JBOJIOLMOHHOE [JPEBO UEJIOBEKay,
«ABcTpanonuTex», «4emnoBek ymenbiit», «HenoBek NpIMOXOIAIMINN», «J{eHUCOBCKUI YeI0BEK»
«Heanpepransupl»y, «KpomanboHbD», «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pace1 uenoBekar.

Ob6opynioBaHue: MyJISKA OKaMEHEJIOCTEH, MpeIMETOB MaTepUaIbHOM KyJIbTYpHhl MIPEIKOB
YeJoBeKa, penpoAykiuu (potorpaduu) KapTHH C MHQPOJIOTHYECKUMUA W OMOJIICHCKUMU
CIOKETaMH MTPOUCXOXKJCHUS YeoBeKka, (poTorpaduu HaX0JA0K MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIeT 4eJIOBEeKa, MOJIeb Yepera 4elloBeKa M ueperna IIUMIaH3e, MOJIelb KUCTH 4eloBeKa U
KHCTHU LIMMIIaH3€, MOJIEIHN TOPCA MIPEIKOB YEIIOBEKA.




JlabopaTopHnasi pa6ora «/3yueHue OCOOCHHOCTEH CTpPOEHHUs CKeleTa YeloBeKa,
CBSI3aHHBIX C MPSMOXOKJICHUEM).
IIpakTuyeckasi padora «/3yueHne sKOJIOTMYECKUX aJanTaluil 4eITOBEKay.

Tema 6. OJkojormsi — Hayka O B3aUMOOTHOUIIEHMSIX OPraHU3MOB U
HAJ0PraHU3MEeHHBbIX CHCTEM € OKPY Kalolleil cpeaoi

3apoxaeHUe H pa3BuUTHE OJKoyoruu B Tpyaax A. ['ymGompara, K. @. Pymee, H.
A. CesepuoBa, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaun skonoruu. CBsizb
9KOJIOTHH C APYTUMU HAyKaMHU.

Metonst 3konoruu. IloneBsie HAOMIOACHUS. DKCIEPUMEHTHI B YKOJIOTHH: MPUPOIHBIC U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH Cpellbl: JIOKaIbHBIM,
PETHOHAIBHBIN U TI00ATBHBIH.

3HaueHue SKOJIOTUYECKUX 3HAHHWM ISl YeloBeKa. DKOJIOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBAa CBf3€H 4eJIOBEUeCTBA C MNpuUponor. POpMHUpPOBAHHE DKOJOTHYECKOW KYJIbTYypbl M
9KOJIOTMYECKON TPAaMOTHOCTH HACEICHHUS.

JdemMoHcTpauuu

Ioprpets: A. I'ym6onpar, K. @. Pynse, H. A. CeBepuo, J. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabauiel u cxembl: «Pa3aensl skonorun», «MeToabl 3koaoruny, «Cxema MOHUTOPHHTA
OKPYKalOIIEH CpebD».

JlabopaTopHasn padora «/3ydeHne METO0B 3KOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Okonorndeckue (akTopel M 3aKOHOMEPHOCTH MX JeiictBus.  Kiaccubukarus
9KOJIOTUYECKUX  (hakTopoB:  abuoThyeckue, OHOTHYECKHE, aHTpororeHHsle.  OOmue
3aKOHOMEPHOCTH JACUCTBHS dKoyorudeckux (akropos. IlpaBuino mmaumyma (K. Hlnpenrens,
1O. JIn6ux). TonepanTHOCTH. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue paktopbl. CBET Kak 3kojorndeckuii ¢pakrop. JleficTBUe pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doToneprnoausm.

Temmneparypa kak skojormdeckuil (axrop. [leiicTBue TemmepaTypbl Ha OpraHHU3MBI.
[ToikunoTepMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxxHocTe kak skonorndeckuil gaxtop. IlpucnocoGnenuss pacTeHuil K MoJIep KaHUIO
BogHOro Oananca. Kmaccudukanust pacTteHuid 1Mo OTHOIIEHUIO K Boje. [IpucmocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMsI OpPraHUW3MOB: BOJHAs, HAa3€MHO-BO3AYIIHAs, MMOYBEHHAs, INTyOWHHAas
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTH cpel OOuTaHUsA
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonornueckue putMmel. BHemHune u BHyTpeHHHE pUTMBI. CyTOYHBIE M TOAMYHBIE
puTMBL. [Iprcnoco6ieHHOCTh OpraHu3MOB K CE30HHBIM M3MEHEHUSIM YCIOBHM KU3HU.

XKuznennsie ¢popmbl opranu3moB. [lonstue o xuzHeHHON (hopme. JKu3HeHHBIE (OPMBI
pacTeHUi: NepeBbs, KYCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TPAaBBI.
Kuznenusle (GOpMbI KUBOTHBIX: THUAPOOHMOHTHI, T€OOHMOHTHI, a’3pOOHOHTHL. (OcoOEeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buornueckne ¢dakropel. Buapl OHOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxJieOHH4YecTBO). Herpoduueckue  B3aMMOAECUCTBUS  (TOMHYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHHE OWOTHYECKUX B3aWMOJCHCTBUN I CYIECTBOBAHMS
OpPraHu3MoOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO HCKITFOUEHHUS.

JdemMoHcTpanuu

Tabnuue! U cxembl: «Konoruyeckue (Hakropel», «CBETOBOM CHEKTPY», «IKOIOTHIECKUE
IPYMIIbI )KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», «T€IIOKPOBHBIE KUBOTHBIEY, «XOJIOAHOKPOBHBIE




KUBOTHBIEY», «DU3MOIIOTMYECKHE aJaNTalil >KUBOTHBIX», «Cpelnpl OOMTaHUS OPraHU3MOBY,
«buonornyeckue puT™MbD», «Ku3neHHbie GOpMbI pacTeHU», «Knu3HeHHbIe (HOPMBI KUBOTHBIX»,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO Jieca», «IDKOCUCTEMa XBOMHOrO Jiecay, «llenu nuranusy»,
«XumunyectBoy, «llapazutuzm», «KonkypeHuus», «Cumonosy, «KommeHncammsm».

Ob6opynoBanue: repbapud pacTeHUl M >KUBOTHBIX, HPUCHOCOOJEHHBIX K BIUSHHIO
pPa3IMYHBIX  JKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOMBBIX, TCHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHusi, repOapu ¥ KOJUIEKIIMU TEIUIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX
pacTeHHui, uyyesna MNTUL U 3Beped, repdapuu pacTeHUH, OTHOCAIIMXCS K TUrpoduTam,
KcepopuTam, Me30(pHUTaM, KOMHATHBIE PACTEHHs JAaHHBIX TPYIN, KOJUICKIUH IKUBOTHBIX,
oOHUTaOIMX B pasHbIX Cpelax, repOapuu U KOJUIEKLMU PACTEHUM M KMBOTHBIX, 00JalarolINX
4epTaMud TPUCTIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HH, TepOapuu u
KOJJIEKIIUM PAaCTEHUH U JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJIEKUUH KHUBOTHBIX,
YYacCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOAECUCTBUSX.

JlaGopaTopuasi padora «BplsiBIIeHHE TPUCIIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTopuasi pa6ota «BblsiBieHHE NPUCIOCOOTIEHUM OpPraHU3MOB K BIIMSHHUIO
TEMIIEPATYPBI».

JlabopaTopHasi padora «AHATOMUYECKHME OCOOEHHOCTH PACTEHUN U3 Ppa3HbIX MECT
oOUTaHUSY.

Tema 8. JkoJiorusi BUA0B U NMOIYJISIIUI

DKOJIOTHYECKUE XapaKTePUCTUKH monyssuun. [lomynsiust kak 6uojiornueckasl CucTeMa.
Pons HeomHOpomHOCTH cpeapl, pusnueckux OapbepoB W OCOOCHHOCTEW OWMOJIOTMH BHIOB B
(GhopMHUPOBAHUH MPOCTPAHCTBEHHOM CTPYKTYPHI oMy sitinii. OCHOBHBIE TTOKA3aTEJIN MO YJISIINH:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas M IOJOBas CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIU.

DKoJyiornyeckas CTpykTypa nomyssiiuu. OLeHKa YUCIEHHOCTH mnomnynisnuu. JluHamuka
MOMYJISINUA U €€ peryyisinusa. buoTndeckuii moTeHuran nonyysiuu. MoaennpoBaHue TMHAMUKA
nonynsiuud. Kpussle pocta uyucineHHoctu nonyisuud. Kpusbsle BbDKHMBaHMSA. Perymsmus
YUCJICHHOCTH TMOMYJALMI: poiab (AKTOPOB, 3aBUCAIIMX W HE 3aBUCSIIMX OT TUIOTHOCTH.
DKkonoruyeckue crpareruu BuaoB (r- u K-crparerun).

[Tonsitue 00 HsKosornyeckol Humie Bujaa. Mectoobutanue. MHOroMepHass MOJAETb
skosornyeckor HumM k.M. Xarunacona. Pazmepsl skomorndyeckor HUmM. IloreHuuansHas u
peau30BaHHAs HUILIU.

Bun xak cucrema momynauuii. Apeanbl BUIOB. BHUIBI M MX KU3HEHHBIE CTpATErHH.
DKOIOrNYEeCKUE SKBUBAJIEHTEI.

3aKOHOMEPHOCTH TOBEACHHS W MHUIpPalUid JKUBOTHBIX. bHoOJOrnueckue WHBA3UU
Yy>KEPOJIHBIX BUJIOB.

JdemMoHcTpanuu
Ioptper: Ix. . XaT4nHCOH.
Tabnuiet 51 CXEMBI: «IKOJIOTUYECKUE XapaKTEPUCTUKH MIOITYJISLIAN,

«IIpocTpaHCTBEeHHast CTpPyKTypa mnomyiasuuu», «Bo3pacTHele nDUpaMuIbl — MOMYJISIIHI,
«CKOpOCTh ~ 3acElIeHHsT IOBEPXHOCTU 3€MJIM  pa3IM4HbIMU  OpraHusmamu», «Mojenb
skosornyeckor Hummu Jx. M. XaTanHcoHay.

Ob6opynoBanue: repdapuu pacTeHUM, KOJUIEKIIUN )KUBOTHBIX.

JladopaTopnasi pa6ota «[IpucrnocoOieHus ceMsH paCTeHUN K pacCeeHUIO».

Tema 9. Jkosiorust cood1IECTB. IKOJOTHIECKHE CUCTEMBbI.

Coo0rmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBsi3M MeXAy OpraHM3MamH B
OuorieHo3e.

OkocuctemMa kak oOTkpeiTasgs cuctema (A. JDk. Tencnu). DyHKIMOHANBHBIE OJIOKU
OpraHU3MOB B 3KOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHHU.



Tpoduyeckue nenu u cetu. AGuornyeckue O60ku 3KocucTeM. [10UBBI U HIIBI B 3KOCHCTEMAX.
KpyroBopot BeLIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE TIOKa3aTeId HKOCUCTEMbl. buomacca © MpOAYKIHSA. IKOJIOTMYECKUe
OUPaMU/IbI YUCET, OMOMACCHl U SHEPTUH.

Jlunamuka 2KOCUCIEM. Kamacmpodghuueckue nepecmpouxu.
@nykmyayuu. HanpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBuuHble U
BTOpPUYHBIE CYKLIECCHM M UX NPUYUHBL. AHTPOIOT€HHBIE BO3JCHCTBUS Ha CYKIIECCHU.
KnumakcHoe coobmectBo. buopazHooOpasue u MOJIHOTAa KPYroBOpOTa BEIIECTB — OCHOBA
YCTOMYHBOCTU COOOILIECTB.

[Ipupoanble 3KOCUCTEMBI. JKOcUucmembl 03Ep U peK. IKocucmemvl MOpeli U OKeaHos.
OKrocucmemvl myHOp, 1ecos, cmenetl, nyCMvlHb.

AHTpPOIIOT€HHbIE  3KOCUCTEMBI. Arposkocuctema. ArponeHos. Pazmnuus wmexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCHCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢uopa u dayHa.
CunanTponuzanus ropojackoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpodKOCHCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (POPMUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBUN  OpPraHM3MOB B
aKocucTeMax. Ponbs kackaonozo spgexma u 6udos-30uguxamopos (Kiouesvix 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM U  BELIECTB MEXKAY CMEXKHBIMU
AOKOCHUCTEMAaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJISLIMA M 3KOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U aHTPOMOTEHHBIX BO3/IEHCTBUM.

Mexanusmbl  8030elicmeus  3a2psA3HeHUll  pA3HbLIX MUNO08 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030eucmeusi. MeToq0I0russ MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX SKOCUCTEM.

JdemMoHcTpauuu

Hoptper: A. Ix. Tencnu.

Tabnuibl u cxeMbl: «CTpyKTypa OMOIIEHO3a», « IKOCHCTEMA IMPOKOIUCTBEHHOTO JIecay,
«9KocuCcTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHBIE TIPYNNbl OPraHU3MOB B DIKOCHCTEMEN,
«KpyroBopor BemectB B 23kocucreMey», «llenn mnuTanus (macTOuIIHasl, JETPUTHAs)»,
«DKoJOrHYecKas MUpaMua Yucen», « IKoJIornueckas nupamuia OnomMacceel», «9KOJIOrHUecKas
nupamuja sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Iociie MoXxapa», «IKOCHUCTEMa 03€pa», «ArpoueHo3», «KpyroBopoT BemeCTB M IOTOK
SHEpruM B arpoueHosey, «I[Ipumepsr ypoboskocucTem».

Ob6opynoBanue: repdapuy pacTeHUi, KOJUIEKIIMM HACEKOMBIX, dydesa HTHIl U 3BEpeH,
rep6apuu KyJlIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

Ipakrnuyeckas padora «/3yyeHue u onucanue ypOo3KOCHCTEMBI».

JladopaTopnasi padora «/3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX YJICHUCTOHOTUX
B Pa3HBIX IKOCUCTEMAX).

IKCKypeus «IKCKypcus B TUIUYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

IKCKypeust «IKCKYpCHs B arpo3KOCHCTEMY (Ha M0JIe WIIKM B TEIUIMYHOE X035 CTBO)».

Tema 10. buocdepa — rinodanbHas 3xkocucTEMA

buocdepa — obmennanerapHas o0osiouka 3eMid, Te CYLIECTBYET WM CYIIECTBOBala
XKu3Hb. PazButne npenacrasiaeHuit o onochepe B Tpynax J. 3rocca. Yuenue B. U. Bepnanckoro o
6uocdepe. O6mactu 6nocdeps! u e€ cocras. Kupoe BeniecTBo Onocheps! 1 ero GyHKINU.

3aKOHOMEPHOCTHU cymiecTBoBaHus Ouocheprl. OcobeHHOCTH OHMOCchephl Kak rio0aabHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OroreoxuMHYecKre HUKIbI (yrieposa, a3ora). PUTMuuHOCTS siBIeHU# B Ouocdepe.



3onanbHOCTH Ouochepsl. [TorsiTne 0 6Guome. OCHOBHBIC OMOMBI CYIIIH: TYHAPA, XBOWHBIE
Jeca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCThIHU, TPOIUYECKHE Jieca,
BBICOKOTOPBS. KituMar, pacTUTENbHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (GYHKIUS JKHBBIX CHCTEM, OIIEHKA HUX PECYpPCHOTO IMOTCHIHMANA H
OouochepHbIX (HYHKIIHA.

JdemMoHcTpanuu

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

Tabmuuer u cxembl: «I'eocdepsr 3emmm», «KpyroBopoT azora B npupozae», «Kpyrosopot
yriiepoza B npupojae», «KpyroBopot kuciopoaa B npupoae», «KpyroBopot BoJibl B IPUPOIE»,
«OcHoBHBIE Omombl cymmy, «Kimmmarmdeckue mosica 3emmm», «Tyanpay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbld Jec», «Crenby», «CaBaHHa», «IlycTbiHSY,
«Tponmueckuii necy.

ObopynoBanue: repoapuy paCTeHUN Pa3HBIX OMOMOB, KOJUICKITUH )KHBOTHBIX.

Tema 11. YesioBek U OKpy:Kaomas cpeaa

DKOJIOTUYECKHEe KPHW3UChI M WX IPUYMHBL. Bo3jaeiicTBue uenoBeka Ha Owocdepy.
3arpsi3HEeHUE BO3AYIWIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpyiienue noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KimMara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA pACTUTEIbHBIM M JKMBOTHBIA Mup. OxpaHa
pacTUTEIBLHOTO U KMBOTHOTO MHpa. OCHOBHBIE MPUHIIUIIBI OXPaHbl MPUPOAbl. KpacHble KHUTH.
Oco06o0 oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE
MapKH.

OcHOBHbIE IPUHIIUITBI YCTOWYUBOTO Pa3BUTHS YeIOBEUYECTBA U MPHUPOAbL. ParmonansHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJI00aJIbHBIX IKOJIOTHUECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KPH3HUCa
U €r0 BEpOSITHBIE IOCIIEACTBHUSL.

PazBurtue METO/IOB MOHUTOPUHTA pa3BUTHUSA OTIaCHBIX TEXHOT€HHBIX
npotieccoB. Cucmemmule uccne008anus nepexooa K pecypcocbepezarowyeii u
KOHKYPEeHMOCNOCcoOHot  3Hepeemuke. buonocuueckoe  pasnoobpazue  u  b6uopecypcowi.
Hayuonanvuvle ungopmayuonnvie cucmemsi, obecneuusarowue 00Cmyn K uHpopmayuu no
COCMOSIHUIO OMOeNbHbIX U008 U 3kocucmem. OCHO8bI dKOpeaburumayuu 3KOCUCmeM U
cnoco606 6opbbOBL ¢ buonospescoeHusMU. Pexoncmpykyus MOpCKUX U HA3eMHBIX IKOCUCTEM.

JdemoncTpanuu

Tabmuubl U cxewmbl: «3arpsizHeHHE aTtMocepbl», «3arps3HEHHE TUuapochepb»,
«3arpszHeHne mouBbl», «[lapHukoBbii  3ddekT», «Ocobo oxpaHseMble MPUPOIHBIC
TeppuTOpUn», «MOAENN yIpaBisieMOro MUPay.

O6opynoBanue: Gororpaduu oXpaHseMbIX pacTeHU U KUBOTHBIX KpacHol kHuru Poccuiickoit
®enepaunn, KpacHoOW KHUTH pErvoHa.
INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS O0YyJarOIITMMUCS
IpoTrpaMM CpeHEro o0IIero 00pa3oBaHus: TUYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType JTMYHOCTHBIX PE3yIbTaTOB OCBOCHHS TIPOTPAMMBI IO OHMOJIOTHH BBIICIICHBI
CIIEAYIOIIME  COCTAaBIIAIONIIME: OCO3HAHHWE OOYUYaIOUIMMMCS  POCCHHMCKON  Ipa)IaHCKOU
UJCHTUYHOCTU - TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH "
CaMOOIIPENEIICHUIO, Haluyue  MOmueayuu X 00y4YeHHIO OUO0JIOTUY, YeneHanpagieHHoe
passumue BHYTPEHHUX YOEXKACHUN JTMUYHOCTH Ha OCHOBE KITIOUEBBIX [IEHHOCTEH M UCTOPUUYECKUX
TPagUIMKA pa3BUTHSA OHOJOTMYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb 00YUAIOIINXCS
PYKOBOJACTBOBATLCHA B cBOEH ACATCIIbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH,
NPUCYLIMMU CHCTEME OMOJIOTMYECKOTO 00pa30BaHUS, HaluyUe NPAgoCO3HAHU FIKOTOTHIECKOM
KYJBTYpPBI, CHOCOOHOCMU CMABUMb LIS U CTPOUTD KU3HEHHBIE TUIaHBI.



JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOTrPaMMbl IO OMOJIOTMH JOCTUTAIOTCS B €IUHCTBE
y4eOHOM U BOCHUTATEIBHOU JEATEIbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LICHHOCTAMM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTHs BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEGHUSI, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O U  TPaJulUsaM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpele.

JIndHOCTHBIE PE3yIbTaThl OCBOEHUS yueOHOTro npeaMera «bruonorusy A0IKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroONIUXCsl PyKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTalMW, MO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJULMUOHHBIM LEHHOCTSM POCCHUUCKOro  00IlecTBa,
pacIIMpPEHNE KU3HEHHOI'O ONBITA U OIbITa JAEITEIBHOCTH B IPOLECCE Pealn3alld OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHON 1EATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaIaHCKOro BOCIIHTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW IMO3UIUK OOYy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEW, YBaKEHUE 3aKOHA U
MIPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOU JIEATETLHOCTH IIPU CO3JaHUH YUYEOHBIX MTPOEKTOB,
pelieHny yuyeOHbIX U TO3HABATENbHBIX 33/1a4, BBHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENSITh COOCTBEHHYIO IIO3HMIMIO IO OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHHE YYHUTBIBATH B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [IEHHOCTSAMHU U COLUAIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJTHEHUS YUEOHBIX,
MO3HABATENIBHBIX W UCCJIENOBATEIbCKUX 3aJlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN TpakIaHCKOW MACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHON, TopaocTy 3a CBOM Kpall, CBOIO
Ponuny, cBOl A3BIK U KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOAHOMY HACIEAMI0 W MaAMITHUKAM IPUPOJIBI,
JTOCTIKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIGHHMBATh BKJIAJl POCCHUCKUX YYEHBIX B CTAaHOBIEHHE U DPa3BUTHUE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPOJIBI, B KU3HH YETIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uneiHas  yOeXIEHHOCTh, TOTOBHOCTh K CiyKeHuro u 3ammure OTtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUHUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJUTEISIM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM *U3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuwn;



4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAsi 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOLICHHIA;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDQKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) puzuueckoro  BocnuTaHHs, (OPMHPOBAHMSI  KYJbTYpPbl  310POBbSl M
IMOIUOHAIBLHOIO 0JIArONOJIYYHsI:

MMOHMMAaHKE U pean3alys 3I0pOBOro U 6e30macHoro odopasa *Ku3Hu (310pOBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKHUX TMPABWJI U HOPM, COQIAaHCUPOBAHHBIN PEKUM 3aHITHA M OTIBIXA,
perynspHas (Qu3nMyeckas aKTHUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (PU3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE LEHHOCTU IMPaBWJI MHIUBUAYaIbHOIO U KOJUIGKTMBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HaHUE MOCJIEJCTBUI U HENMPUITHUS BPEIHBIX MPUBBIUEK (YMOTPeOJICHUS aIKOTOJs,
HapKOTHUKOB, KYpEHHUs);

6) TPy/Z10BOT0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAaCcTEPCTBA, TPYI0JII00HE;

FOTOBHOCTh K  AKTUBHOM  JESATENBHOCTH  TEXHOJOTMYECKOM M COLMAIBbHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSITEIBHO BBITIOJIHATH
TaKylo J1eITeJIbHOCTb;

MHTEpEC K pasnuvHbM chepam mpodeccHoHAIBHON NesSTEIIbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu u peanr30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO M CaMOOOPA30BAHMIO HA TMPOTSDKCHUU BCEH
JKU3HHU;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHUYECKH 11eJIeco00pa3HOe OTHOIICHUE K MPUPOJIe KaKk HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

TIOBBIIIIEHUE YPOBHS IKOJIOTUYECKOW KYIbTYPHI: MPUOOpETEHHE OMbITa MIIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCTEACTBUN JJIsl OKPYKAIOIIEH CPe/Ibl;

OCO3HaHUe TT00aTBHOT0 XapaKkTepa KOJOTHIECKUX MPOoOJIeM U MyTeil UX pelIeHus;

CIIOCOOHOCTh UCIIOJIB30BaTh MPUOOPETaeMbIC MPU U3YICHUH OMOJIOTUH 3HAHUSI U YMEHUS
IpU pelIeHuu MPoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIB30BaHNEM (COOII0ICHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HETPUATHE JCHCTBUMN, MPUHOCAIIUX BpEJ OKpYXKAIoUeH MPUPOIHOU cpeje,
YMEHHE MPOTHO3UPOBATH HEOIArONpHUSATHBIE HKOJOTMYECKUE MOCIEACTBUS MpPeANPUHIMAESMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Yhe PA3BUTOIO SKOJOTUYECKOIO MBIIUICHUS, 3KOJOTHYECKON KYJIbTYphl, OMbITA
JEATETLHOCTH  DKOJIOTUYECKONW HANpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COLMAIbHOM MpakTUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHMaliore KYIbTYp,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpILIEHCTBOBAaHUE  SI3bIKOBOM M YHUTATENIbCKOM  KYJIBTYpbl  Kak  CpelIcTBa
B3aUMOJICCTBUS MEXIY JIIOJIbMH U TIO3HAHUS MHUPA;

MOHUMAaHUEe cenu(PUKU OMOJIOTUU KaK HAayKH, OCO3HaHWs €€ poiu B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHUSI, CO3JJaHUH IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIEM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YelOBEeKa H OOIIeCTBa, B TMO3HAHUHM IPUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npoleM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;



yOSXKIEHHOCTh B 3HAUUMOCTH OMOJIOTUH Ul COBPEMEHHOW IMBUIIN3AIMN: 00ECTICUEeHHS
HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
penath pecypcHble IpoOIeMbl pa3BUTHS YEIOBEYECTBA, TOUCKA MTyTEH BBIXOJA U3 TI00aTBHBIX
HKOJIOTHYECKUX MpoOiIeM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
UCIIOJIb30BAHUIO ITPUPOAHBIX PECYPCOB B (POPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH;

3aWHTEPECOBAHHOCTH B TMOJYYEHUH OMOJIOTMYECKUX 3HAHUU B IIEJISAX MOBBIIICHUS 00IIEH
KyJIbTYpPBl, €CTECTBEHHO-Hay4YHOW T'PaMOTHOCTH, KaK COCTABHOM dYacTH (yHKIMOHAIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoi pu U3y4eHUH OUOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJIOB ITO3HAHUS, HCIOJIB3YEMBIX B €CTCCTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJBb30BaTh IMOJydaeMble 3HAHHUS U aHaIM3a W OOBACHEHHS SBJICHUUN
OKPYXXAIOLIEr0 MHUpAa M MPOUCXOAAIIMX B HEM H3MEHEHH, yMEHHE JejaTh O00OCHOBaHHBIC
3aKJIIOYCHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJb30BaTh OHOJIOTMYECKUE 3HAHMS Ul PEIICHUS
npo0JIeM B peabHBIX KH3HEHHBIX CHTYaIHIX;

OCO3HAHME IIEHHOCTH HAYYHOH NEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
UCCIIEI0BATEIIbCKYIO IESTEIbHOCTh HHANBUAYAJIHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTMBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMW MO OHOJOTMM B COOTBETCTBHH C JKH3HCHHBIMH
NOTPEOHOCTSAMMU.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yiabTaThl OCBOCHHUS Y4eOHOTo npeameTa «bruonorus BKI0YaloT:
3HAUUMBIC JUTS (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEK IUCITUTUTHHAPHBIC
(MeXmpeaIMeTHbIE) OOIIEHAYYHbIE TOHSATHUS, OTPAKAIOIIUE [IETOCTHOCTh HAYYHOH KapTUHBI MUpPA
U cIieU(HUKY METOJIOB TIO3HAHHMSI, CIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (BEIIECTBO, SHEPTHUS,
SBIIEHUE, TPOIIeCC, CHCTeMa, HayYHbIN (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCATbHBIE
yueOHbIe AeicTBUs (ITO3HABATENbHBIC, KOMMYHHUKAaTUBHBIE, PETYISTUBHBIE), 00ECIIeUNBAIOIINE
dbopmupoBanre PyHKITMOHAITBHONW IPAMOTHOCTH M COLIMAIbHON KOMITETEHIIMM 00YYaIOIUXCS;
CIIOCOOHOCTH 00YYAIOIINXCS UCMOB30BAaTh OCBOEHHBIE MEXIUCIUTIIHHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIE JCHCTBUS B MO3HABATEIHLHOU U
COLIMATILHOM MTPaKTHKE.

B pesynpraTe u3ydeHuss OHOJIOTHM Ha YpPOBHE CpEAHEro oO0IIero oOpa3oBaHUsI Yy
oOyuaromierocsi OyayT chopmupoBaHbl MO3HABATEIbHBIE YHUBEpCAIbHbIE yueOHbBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCeOHBIC JCHCTBHS, PETYISITHBHBIC YHHBEPCATHHBIC
yueOHbIe JeMCTBUSI, COBMECTHASI IEATEIBHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPAMMBI CpeIHEro oOmiero oOpa3oBaHMs
JOJIKHBI OTPAXKATh:

OgByageHne yHMBEPCAJIbHBIMH Y4¢OHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBblIe JJOrHYECKHUE JICHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYalIM3HpPOBATH IMPOOJIEMY, paccMarpuBarh e
BCECTOPOHHE;

HCIOJIb30BaTh IIPU OCBOEHUU 3HAHUN MNPUEMBI JIOTMYECKOIO MBIIUIEHHS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kilaccudukauu, 0000IIEeHHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTepHbIE IPU3HAKH, YCTAHABINUBATH CBSI3U C APYTUMH MTOHITUSIMH);

OTpeeNATh LEeNH JeATeNIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUH HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATUS ISl OOBSICHEHHS (DAKTOB U SIBICHUN >KUBOM

IIPUPOJBL,



CTPOUTH JIOTUYECKUE paCCYXIeHUs (MHAYKTUBHBIC, NEAYKTUBHbIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MIPUMEHATh CXEMHO-MOJICNIbHBIE CPEICTBA /IS MPEJCTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOUIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOUYHUKAX;

pazpabarbiBaTh IUIaH penieHus mnpoOjemMbl ¢ Y4ETOM  aHallM3a  HMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHWBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISM,
OIICHUBATh PUCKHU MOCJIECACTBUI JESITEIILHOCTH;

KOOPJIMHUPOBAaTh W BBINOJHATH PabOTy B YCJIOBHUSX pPEallbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEeM.

2) 6a30BbIe HCCIE0BATENbLCKHE IEHCTBHUS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paspelieHus npodieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METO/0B
pelleHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MMO3HAHUS;

WCIIOIb30BaTh PA3JIUYHbIC BHUIBI ACATEIHLHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMS, €Tro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallMsIX, B TOM YHUCIE MPHU
CO3JJaHUU Y4EOHBIX U COI[UATBHBIX TPOEKTOB;

(hopMHUPOBATh HAYYHBIN TUI MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBHIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33aJaud B OOpa30BaTEIbHON AEATEIHLHOCTH U
JKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYUHHO-CIIE/ICTBEHHBIE CBSI3M U aKTyallu3UpOBaTh 3a7ady, BbBIIBUTATH
TUTIOTE3y €€ peIIeHUs,, HaXOJUTh apPryMEHTBhl IS JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aQHAIM3UPOBATh TOJYyYEHHBIE B XOJ€ peHIeHUs 3aJaud pe3yJbTaTbl, KPUTUUYECKU
OIICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEpPEeHoca CPEICTB U CIIOCOOOB ACUCTBUS B
poECCHOHANIBHYIO CPENY;

yMeTb TIEPEHOCHTh 3HAaHWA B T[O3HABATENbHYI0O M  MPAKTHYECKyl0 o0iactu
KU3HEACSITEIHBHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC HJIEH, TpEIararb OPUTHHAJIBHBIE TMOIXOJbI W PEUICHUs, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIINe aTbTePHATUBHBIC PEIICHNUS.

3) padora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3NUUYHBIX MCTOUYHUKAX MH(OpManuUU (TEKCTe yueOHOro mocoows,
HayYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIOBAPSX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATh WH(MOPMAILMIO DPA3NIUYHBIX BUIOB U (PopM
MIPEICTABICHHS, KpUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HETIPOTHBOPEUUBOCTH;

(dbopMynupoBaTh 3aMpochl U MPUMEHATh Pa3IMYHBIE METOABl MPHU TMOUCKE U OTOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

MPUOOPETaTh OMBIT HCIONB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMSI PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMpPATh ONTHMANBHYIO (QOpMYy TMpeAcTaBICHUS OUOIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIbI, PUCYHKH U JIPYTrOe);

WCIONIb30BaTh HAYYHBIA SI3bIK B KAaueCTBE CpPEIACTBA MpU paboTe ¢ OMOIOTHYECKON
uH(popMmaren: MPUMEHITh XUMUYECKHUE, (PU3NUECKHEe U MaTeMaTHYeCKUE 3HAKW U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;



BJIQJICTh HAaBBIKAMH pPAclO3HABaHHWS W 3allUThl HWH(pOpManwu, WHOOPMAMOHHON
0€30aCHOCTH JIUYHOCTH.

OgiaeHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

1) oomenne:

OCYIIECTBIATH KOMMYHHKAIIMH BO BCEX c(epax >KU3HM, aKTUBHO Y4aCTBOBATH B AHAJIOTE
WIN JIUCKYCCUU T10 CYLIECTBY 00CYXJaeMOl TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYKIEHHUSI OTHOCUTEJIbHO BBIIOJHEHMSI IIpeJUlaraéMoi 3ajaud, YYWUTbIBaTb HHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOallbHBIE CpEACTBAa OOIICHUS, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYyallUH, yMETh CMAT4aTh KOHQJIUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJIeTh Pa3IMYHBIMH CIIOCOOAMHU OOLIEHMSI U B3aUMOJEHCTBUS, TOHUMATh HAMEPEHUs
JpYruX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOXO TOYKY 3PEHHUS C HMCIOJB30BAHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

IIOHMMAaTh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIMBUYaIbHON pabOThI MpH
pemeHny OGMoI0ruYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYIITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH peLLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBHI C Y4ETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JEUCTBUS O €€ JOCTHXKEHMIO: COCTaBIIATH IUIAH ACWCTBHUM, pPacHpeleNiaTh PO C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh KauY€CTBO CBOETO BKJIA/la U KAXJIOTO YYaCTHUKA KOMaH bl B OOIIUIl pe3ynabpTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpesiaraTb HOBBIE IIPOEKTHI, OLICHUBATh MJIEU C MO3MIMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TO3UTHBHOE CTPATETHYECKOE IIOBEACHHUE B PAa3JIMYHBIX CHUTYalMsIX,
HPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OByajgeHne yHMBepPCAJIBHBIMH PeryJsiTHBHBIMY 1eHCTBUAMM:

1) camoopranu3amnus:

UCMOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS IS BBIABICHUS MNPOOJEM M UX pelleHus B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TMOCTYNKAX MO OTHOIICHUIO K >KHUBOM MPUPOJE, CBOEMY 3JI0POBBIO U 30POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISITh IMO3HABATEIbHYIO JESTEIbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4l B 00pa30BATENbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTAaBJISATh IUIAH PELISHUs MTPOOJIEMBI C YIETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNIaTh OCO3HAHHBIN BHIOOD, apIrYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW OHPYIUIMH B Pa3HBIX
o0JacTsX 3HaHUH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHb.



2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIaJICTh HaBbIKAMH [TO3HABATEIBHOMN peduieKCuu KaKk 0CO3HAHMS COBEPIIAEMBIX ICHCTBUN
U MBICJIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PEIICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHS 110 UX CHHXKECHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYIUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

3) npuHsITHE CeOsI H APYTHX:

PUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIA3E PE3YNbTATOB ACATEIbHOCTH;

IPU3HABATh CBOE IIPAaBO U MPABO APYTUX Ha OIINOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

IHPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIC pe3yNIbTaThl OCBOCHHS COJICpXKaHUs yueOHoro nmpeamera «buosorus» Ha
yrayOIEHHOM YPOBHE OPHEHTHPOBAHBI Ha 00ecIiedeHne MPOQHUILHOTO
o0Oyuenus obydaromuxcs Ouonorud. OHU BKIIIOYAIOT: crienuduyeckre A OM0IOrHH HaydHbIe
3HAHMS, YMCHHS U CIIOCOOBI JICUCTBHIA 110 OCBOCHHIO, HHTEPIIPETAIIH U TPEOOPA30BAHUIO
3HAHW, BUIBI ICATEILHOCTH I10 IMOJIYYCHHEO HOBBIX 3HAHUW U UX MPHUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX, a TAK)KE B PeaTbHBIX )KU3HCHHBIX CUTyanusx. [IpeIMeTHEBIC pe3yIbTaThl
NPEJICTABJICHBI 110 T0JIaM H3y4YCHUSI.

[IpenmeTHble  pe3ynabTaThl OCBOeHUS ydeOHoro mpenmera «buomorus» B 10
Kacce JOJDKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUHU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI H
pelIeHrur IpoodiieM palMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKIIAJE POCCUNCKUX U 3apYyOEKHBIX
Y4E€HBIX B Pa3BUTHE OHMOJIOTHH;

BIIQJICHUE CUCTEMOW OHMOJOTHYECKHX 3HAaHWM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
OMOJOTrMYEeCKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpEryJsilMs, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTb, H3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
ouonornueckue Teopun (kieroyHas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. U. BaBunoBa — o mentpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOTO MOKOJIEHHUS, pACUIEIUIEHUs, YUCTOTHI TaMET, HE3aBUCUMOro HacieaoBanus 1. Mengaens,
TOMOJIOTUYECKUX PSJOB B HacienCTBeHHOW wu3MeHunBoctu H. V. BaBuioBa), NpUHIUIIBI
(KOMILIIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMU METO/IAMU HAYYHOT'O IMO3HAHHUS, UCIIONb3yEMbIX B OMOJOTHYECKUX
UCCIIEIOBaHMSX JKUBBIX O0BEKTOB (OMHCaHUE, N3MEpEHHUEe, HAaOI0IeHNE, SKCIIEPUMEHT);

YMEHHE BBIJIEIATh CYHIECTBEHHbIE MMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTraHM3MOB, B TOM 4HCle OakTepuid, rpuOOB, pacTeHUH,
’KUBOTHBIX U YE€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUM, )KMUBOTHBIX, YEIOBEKA,
MPOLIECCOB KU3HENIEATENIbHOCTH, MPOTEKAIOIIMX B OpPraHM3Max pacTeHUM, >KUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMEeHa BelecTB (MeTaboIn3M), MpeBpallleHrs SHEPTUH,
OposxeHHsl, aBTOTPO(HOr0 M reTepoTpo(hHOro TUMOB MUTAHMS, (POTOCHMHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOpHUoreHe3a, MoCTIMOPHUOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAVBUAYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOT€He3a), B3aWMOJCUCTBUS TE€HOB, TeTepO3HcCa,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAaHABJIMBATH B3aUMOCBSI3M MEXKIY OPTaHOWUJAMHU KIETKH W UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHe U X QYHKIUSAMHU, MEXy OpraHaMu U CUCTEMaMH OPraHOB Y



pacTeHM, JKUBOTHBIX M YeJIOBEKa W WX (QYHKIUSAMH, MEXKAY CHCTEMaMH OPraHOB H WX
GYHKIUSAMHU, MEXKIY JdTammaMu OOMEHa BEIIECTB, dTalaMH KJIETOYHOTO IHMKIA W KU3HEHHBIX
IUKJIOB OPraHU3MOB, JTalaMH ASMOPHUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (hakropamMu Cpeabl OOUTAHHUS;

YMEHHUE BBISBIATh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIC PACTCHHIA,
JKUBOTHBIX U YCIIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO
¥ CUMBOJIMKY JUIS JJOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIT;

YMEHHUE peliath OHOJIOTMYECKHE 3aJaud, BBIABISATH MPUYNHHO-CICIACTBEHHBIC CBSI3U
MEXIy HUCCIEAYEMbIMH OHOJIOTMYECKHMHU NPOIECCaMH U SBJICHHUSMH, J€JaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE pabOTHl, COONIONATh NMpaBUiIa MPU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh HMX OSKCICPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIHpys 1eNTb UCCIICIOBAHUS, aHATM3UPOBATh MOJYUCHHBIC PE3YJIbTATHI U JICJIaTh BHIBOJIBI,

YMEHHE Y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIBCKONW paboTe MO OMOIOTHH, SKOJIIOTUH U
MEIUIMHE, MPOBOAMMONM Ha 0a3e NIKOJbHBIX HAYyYHBIX OOIIECTB, U MYyOJIMYHO MPEICTABISATH
MOJIy4CHHBIE PE3Y/IbTAaThl HA YICHUYECKUX KOH()EPEHIUX;

YMEHHUE OIICHUBaTh OSTHYECKUE AaCIEKThl COBPEMECHHBIX HCCICIOBaHUNH B 00JacTu
Ouosornu W MenWIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE TeHOMA U CO3/IaHUEe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BHIOODP Oymymieil mpodeccnoHaIbHON AEITeIbHOCTH
B 00nactu OHWOJOTMM, MEIUIUHBI, OHOTEXHOJOTHMH, BETEPUHAPUHU, CEIBCKOTO XO35HCTBA,
NUIIEBOW TMPOMBIIUICHHOCTH, YIJIYOJISITh TIO3HABATENIbHBIA WHTEPEC, HANpPaBICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIICH NPOPECCHH W MPOAOIDKCHHE OHOJOTHYECKOTO
00pa3oBaHus B OpraHU3aIMAX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.

IIpenmeTHble  pe3ynbTaThl OCBOeHHUs ydeOHoro mpeamera «buonorus» B 11
KJlacce OJKHBI OTpaXxarh:

c(OPMHPOBAHHOCTH 3HaHUI O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
OPUPOJBlI U PEIIEHUHU HKOJOTHUECKUX MpOOJeM 4YeloBeYecTBa, a TAaKkKe B PEIIEHUU BOIPOCOB
PAlMOHATILHOTO TPHUPOAONONIB30BaHUsA, U B (OPMUPOBAHMH ILIEHHOCTHOI'O OTHOIIEHUS K
npupoje, oOIIeCTBY, YENOBEKY, O BKJIAJ€ POCCHUHCKHX M 3apyOeXHbIX y4EHBIX-OHMOJIOrOB B
pa3BuTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYACT ONMpEAETICHUs U
NOHMMAHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U MOHATUH (BHL,
sKocucTema, Ouocdepa), Ouonormueckue Teopuu (dBoirorMoHHas Teopus Y. [lapBuHa,
CHUHTEeTHUecKas Teopusi sBotouuu), ydeHus (A. H. CeBepuoBa — 0 myTSX U HampaBICHHIX
sBomtonnu, B.W. Bepuaackoro — o 6uocepe), 3akoHbl (reHeTHUecKoro paBHoBecus k. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoactsa K. M. bspa), npaBuna (mMunumyma lO. JIuOuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH), TUnoTe3bl (Tunoresa «mupa PHK» V. I'mnGepra);

YMEHHE BJa/J€Th OCHOBHBIMM METOJaMH HAy4YHOTO II03HAHUS, HCIIOJIb3yEMbIMH B
OMOJIOTHYECKUX HCCIIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEHHe,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMU BBISIBJICHUS] U OLIEHKH aHTPONOICHHBIX W3MEHEHUN B
IIPUPOJE;

YMEHHE BBIICNATh CYIIECTBEHHbIE NPU3HAKU: BUIOB, OHMOTEOIIEHO30B, HKOCHUCTEM H
O6uocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W pa3pbIBAIOIIErO €CTECTBEHHOro OTOopa,
AJJIONATPUYECKOr0 M CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCIOCOOTICHHOCTH OPTaHU3MOB K cpele OOWTaHMs, YepeOBaHUS
HaIPAaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTHU B YKOCUCTEMAX;



YMEHHE YCTAaHABIMBATh B3aUMOCBS3M MEXKAY IPOLECCAMU 3BOJIIOLUH, ABHKYIIMMU
CHJIaMH aHTPOIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX HKOCHUCTEM U MPUCIOCOOIICHUSIMH K HUM
OpPIraHU3MOB;

YMEHHUE BBIIBIATH OTJIMYUTEIbHbIE NPU3HAKU JKUBBIX CHCTEM, HPUCIOCOOIEHHOCTh
BUJOB K cpele oOuTaHMs, a0MOTHYECKUX M OHMOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM,
B3alMOCBS3€l OPraHu3MOB B COOOIIECTBAX, AHTPOIIOIEHHBIX U3MEHEHUM B 3KOCHUCTEMAX CBOEH
MECTHOCTH;

YMEHHE HCIIO0JIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOIMYECKYI0 TEPMHUHOIOTHIO
U CHUMBOJIMKY JJs1 JIOKa3aTelbCTBA POJCTBA OPraHU3MOB DPA3HBIX CHUCTEMAaTHYECKMX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U CpeIbl OOMTAaHWsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpPaHEHMsI MHOTooOpa3us BHJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAaHHS HPUPOABI U
4eJI0BEUECTBA;

YMEHHE pellaTh OHOJIOrMYecKHe 3aJaud, BBIABIATH NPUUYMHHO-CIEIACTBEHHBIE CBS3U
MEXIy HUCCIEAYEeMbIMH OWOJIIOTUYECKUMHU TPOLIECCAMH U SIBIICHUSMH, J€laTh BBIBOJABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINIOIHATH JIAOOPAaTOPHBIE W MPAKTHYECKUE PAa0OTHI, COOIIOAATH MpaBHUia MpU
paboTte ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BbIABUIATh TUIIOTE3bI, IPOBEPSATh MX DSKCHEPUMEHTAIbHBIMU CPEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHUs, aHAIM3UPOBATh OJIYUECHHBIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHHE Y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIBCKONW paboOTe MO OMOIOTHH, SKOJIIOTUH U
MeIUIUHe, MPOBOAMMON Ha 0a3ze LIKOJbHBIX HAyYHBIX OOLIECTB, W MYOJIMYHO INPEICTaBIIATH
MOJIy4YCHHBIE PE3Y/IbTAaThl HA YICHUYECKUX KOH(EPEHIHIX;

YMEHHUE OLEHHMBAaTh THUMOTE3bl U TEOPHUM O HPOMCXOXKIECHUM JKU3HHU, YEIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEeIOTBPAICHHS TII00aTbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBINA BHIOODP Oymymieil mpodeccnoHaabHON AeITEeIbHOCTH
B o0macTh OWOJOTHM, OKOJOTHUH, NPUPOAONOIb30BaHUSA, MEAMLUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUU, CEIbCKOTO XO35AMCTBA, MUIIEBOM MPOMBIINIJIEHHOCTH, YIIyOIsaTh
[IO3HABATENbHBIM HHTEpEC, HAMNpaBICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOILEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKOro o0pa3oBaHMsS B OpraHM3alUsIX CpPEJHEro
npo¢eCcCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.

JleATeJIbHOCTD YUHTeEJISl € y4eToM padoyeii NporpaMMbl BOCIIMTAHUSA

—MaKCUMaJbHOE  HCIOJb30BaHWE  BOCHHUTATEIbHBIX  BO3MOMKHOCTEH  COJAEpIKAHUS
yueObHoro mnpeamera «buonorus» s GopMmupoBaHHS Yy OOY4YaIOUIMXCS POCCUHCKHX
TPaJMLIMOHHBIX JyXOBHO-HPABCTBEHHBIX W COLMOKYJIBTYPHBIX IE€HHOCTEH, POCCUHUCKOIO
UCTOPUYECKOIO CO3HAHUS HA OCHOBE MCTOPUUECKOTO MPOCBEIIEHNUS; T0JI00P COOTBETCTBYIOIIETO
COJIep’KaHUsl YpOKOB, 3aJaHUN, BCIOMOTAaTEJIbHBIX MaTepUaloB, MPOOJEMHBIX CUTYyalud IJs
o0CyXIeHMil;

—BBIOOP METOJIOB, METOJIMK, TEXHOJIOTHH, OKa3bIBAIOIIMX BOCHUTATEIbHOE BO3JIEHiCTBHE
Ha JINYHOCTh B COOTBETCTBUHU C BOCIUTATEIbHBIM HJEAJIOM, LENbI0 M 3aJauaMd BOCHHUTAHMUS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIHUTAHUS; PEATU3ALMI0 IPUOPUTETA BOCIUTAHUSA B
y4eOHOM JesTENHHOCTH,

—IpUBJI€YCHNE BHUMaHUs 00y4YaroluXcs K IEHHOCTHOMY acleKTY M3y4aeMbIX Ha ypoKax
IpEeIMETOB, SIBICHUH W COOBITUH, WHULMUPOBAHHWE OOCYXJACHUH, BBICKA3bIBAaHUI CBOEro
MHEHHS, BBIPAOOTKHM CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITUSIM, SBICHHSM,
JIUam;

—IpUMEHEHUE WHTEPAKTUBHBIX QopM yueOHOHl paboThl — HMHTEIUIEKTYaIbHBIX,
CTUMYJHMPYIOIIMX [TO3HABAaTEIbHYI0 MOTHUBALIMIO, WIPOBBIX METOJUK, IUCKYCCHUH, AAIOIIHUX
BO3MOXXHOCTh TMPUOOPECTH OMNBIT BEACHHUS KOHCTPYKTMBHOTO JMajora; rpynmnoBoi paloTshl,
KOTOpas YYUT CTPOMTb OTHOIICHUS W JeHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET pa3BUTHIO
KPUTUYECKOTO MBIIIJICHHUS;

—ToOyXAeHHE O0yJaroImuxcs COOMI0IaTh HOPMBI TOBEACHUS, MpaBHiIa OOIIEHUS CO



CBEPCTHHKAMHU H IIEeJIarOraMy, COOTBETCTBYIOIIME YKIIAay IIKOJBI, YCTAHOBJICHHE M HOAICPIKKY
n00posKenaTenbHOi atMmochepsl;

—OpraHu3anuio mepcTBa MOTHBHPOBAHHBIX M JSPYAMPOBAHHBIX OOYYAIOLIMXCS Hal
HEYCIEBAIOIUMH  OJHOKJIACCHUKAMH,
HOTPEOHOCTSIMH, JAIOIIEr0 OOYYArOLIMMCS COLMAIBHO 3HAYUMBIA OIBIT COTPYIHHYECTBA U

B3aMMHOM ITOMOIIIH;

TOM 4YHCIC C

0COOBIMH

o0pa3oBaTeIbHBIMH

—HHHUOWUHUPOBAHUC H MOAACPIKKA HUCCIIEA0BATEIbCKON JI€ITEILHOCTU 06yqa101uﬂxca,
IIJIAHUPOBAHUEC MW BBIIIOJIHCHHUEC HWHIAMWBHUAYAJIIBHBIX MW TI'PYIIIOBBIX IIPOCKTOB BOCITMTATCIBHOM

HaIpaBJICHHOCTH.
TEMATHUYECKOE INTAHUPOBAHUE
10 KJIACC
Ne HanmeHoBaHMe pa3jeioB U TeM KoJunuecTBo yacos DJIEeKTPOHHbIE
n/n NMPOrpaMMbl Bcero | Kontpo | IlpakTuu (undposbie)
JbHbIE ecKkue o0pa3oBaTejbHbIE
padoTbl | padoTHI pecypcbl
1 buosnorus xak Hayka 1 0 0 bu6mmoteka LIOK
https://m.edsoo.ru/7f41c29
2
2 JKuBble cucTeMBI U UX U3YUYCHHE 2 1 0 bubnuoreka [JOK
https://m.edso0.ru/863e68
70
3 buonorus kieTku 2 0 0.5 bubnnorexa [JOK
https://m.edsoo.ru/7f41c29
2
4 Xumudeckasi OpraHu3anus 10 1 1 bubmuoreka [JOK
KJIETKU https://m.edsoo.ru/7f41c29
2
5 Crpoenue U GyHKLIUHU KIETKU 8 1 2 bu6nuoreka [JOK
https://m.edsoo.ru/7f41cc7
4
6 OOMeH BellecTB U MpeBpallieHue 9 1 1 bubmuoreka [JOK
SHEPIUu B KJIETKE https://m.edsoo.ru/863e7aa
€
7 Hacnencreennas nnpopmanus u 9 1 0.5 bu6muoreka [JOK
peanu3arus e€ B KIIETKE https://m.edsoo.ru/7f41cc7
4
8 JKW3HEHHBIHN UK KICTKH 6 0 1 but6mmorekxa [IOK
https://m.edsoo.ru/7f41c29
2
9 Crpoenue u GpyHKIUU 17 2 1.5 bubmuotexa [JOK
OpraHU3MOB https://m.edso0.ru/863e6
870
10 PasmHOXeHMe U pa3BUTHE 8 1 1.5 bu6muoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41cc7
4
11 ['eneTrnka — HayKa o 2 0 0.5 bubmuoreka [IOK
HACJIEICTBEHHOCTH U https://m.edso0.ru/863e6ff
U3MEHYHUBOCTH OPTaHU3MOB Ohttps://m.edso0.ru/863e7
16¢c



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

12 3aKOHOMEPHOCTH 10 1 1 bu6muotexa [JOK
HACJIENCTBEHHOCTH https://m.edsoo.ru/7f41cc?
4
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 0 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41c29
2
14 I'enernka yeaoBeka 3 0 0.5 bu6nunorexa LIOK
https://m.edsoo.ru/863e6b
72
15 CenekIusi OpraHu3MOB 4 0 1 but6mmoreka [IOK
https://m.edsoo.ru/7f41c29
2
16 buorexnonorus U cHHTETHYCCKAS 4 0 0 bu6nunoreka LIOK
ouonorus https://m.edsoo.ru/7f41cc7
4
17 Hrorosast koHTpoIbHAs paboTa 1 0 1
OBIIEE KOJIMYECTBO YACOB I10 102 9 14
ITPOI'PAMME
11 KJIACC
Ne HaumenoBaHue pa3iejioB U TeM KoJanuecTBo 4acos DJIeKTPOHHbIE
n/n NnporpaMmMbl Bcero | Kourp | IlpakTHuec (uudposbie)
OJIbHBI KHe odpa3oBaTebHbIE
e padoThbI pecypchl
padort
bl
1 3apoKI€HUE U pa3BUTHE 4 0 0 bu6muoreka [JOK
SBOJIFOI[MOHHBIX MPEICTABICHHI B https://m.edsoo.ru/7f41c29
Ononorun 2
2 MukposBostonus u eé 14 0 2 bubmuoreka [JOK
pe3yibTaThl https://m.edsoo0.ru/863e68
70
3 MaxkpoaBonronus u eé 6 0 0 bu6muoreka [JOK
pe3yabTaThI https://m.edsoo.ru/7f41c29
2
4 [TpoucxoxaeHue u pa3BUTHE 15 0 1.5 bubmuoreka [JOK
JKU3HU Ha 3emiie https://m.edsoo.ru/7f41c29
2
5 [TpoucxoxaeHne YeTOBeKa — 10 0 1 bubmmoreka [JOK
AHTPOIIOTEHE3 https://m.edsoo.ru/7f41cc7
4
6 DKoJorus — Hayka o 3 0 0.5 bubmuorexa [JOK
B3aUMOOTHOIICHHSX OPTraHU3MOB https://m.edsoo.ru/863e7aa
Y HaJIOPTaHU3MEHHBIX CHCTEM C e
OKpYKarolleu cpenon
7 Opranusmel U cpeia 0OUTaHus 9 0 1.5 bubmmnoreka [JOK
https://m.edsoo.ru/7f41cc7
4
8 DKOJIOTHS BUJIOB U TIOTYJISIIAN 9 0 0.5 bubnuotexa [JOK
https://m.edsoo.ru/7f41c29
2
9 DKOJIOTHSI COOOIIECTB. 12 0 0.5 bubmuorexa [{OK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

DKOIOTHYECKUE CUCTEMBI https://m.edso0.ru/863e68
70
10 Buocdepa — rmobanbHast 6 0 0 Bu6muoteka [JOK
IKOCHUCTEMA https://m.edsoo.ru/7f41cc7
4
11 YenoBek U OKpykaromias cpeia 6 0 0 bubnuotexa [JOK
https://m.edsoo.ru/7f41c29
2
12 PesepBHOE Bpemst 8 2 1
MNOYPOYHOE INTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonmuectBo yacos Hara
/o Bcero | Konrponsn | Ilpaktuuecku | H3ydeHUs
ble pabOTHI € paboThl
1 buonorus kak KOMIUIEKCHAsI HayKa M KaK 4acTh 1 0 0 04.09
COBPEMEHHOT0 00IIIeCTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1 0 0 05.04
3 YpoBHEBasi OpraHu3aIus KUBBIX CHCTEM 1 0 0 09.09
4 HcTopust oTKpbITHS U U3ydeHus kieTku. Kinetounas 1 0 0 11.09
TEOPHSI
5 MeTo 161 MOJIEKYIISIPHOM U KJIIETOUHOM OHOIOTHH. 1 0 0 12.09
[IpakTuyeckas padora «M3ydeHue MeTo10B
KJICTOYHOU Omosioruu (xpomarorpadus,
anekTpodopes, muddepeHaibHoe
neHrpudyruposanue, [1LP)»
6 XUMHYECKUH COCTAB KIIETKH 1 0 0 16.09
7 MuHepasibHbIE BEIIECTBA KIETKH, HX 1 0 0 18.09
Ouosornyeckas poib
8 Opranudeckue BemecTBa KJICTKH — OCJIKH. 1 0 0.5 19.09
JlaGopatopHas pabota «OOHapykeHUE OEJIKOB C
MIOMOIIBIO0 KAY€CTBEHHBIX PEAKIIAIN)
9 Oprannyeckue BEIECTBA KIETKU — YIJIEBObI 1 0 0 23.09
10 Opraanyeckre BeNIeCcTBa KIETKH — JINIHJIBI 1 0 0 25.09
11 Hyxnennossie kucnorsl. JJHK n PHK. 1 0 0.5 26.09
JlabopaTtopHast pabota «Hcciaenoanue
HYKJICMHOBBIX KUCIIOT, BBIZIETICHHBIX U3 KIJIETOK
Pa3IMYHBIX OPTaHU3MOBY
12 CgoiictBa, Knaccudukanys 1 GyHKIHUU OENKOB 1 0 0 30.09
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue 1 0 0 02.10
Hykneosuarpudocdarel (HTD)
14 CexsenupoBanue JIHK. Meronbl reHoMuKH, 1 0 0 03.10
TPAHCKPUIITOMHKH, TPOTEOMHKH
15 MeToapl CTpYKTYpHOU OHOJIOTHH 1 1 0 07.10
16 Tume! kietok. [TpokapuoTnyeckas KieTka 1 0 0 09.10
17 CTpoeHue dyKapuOTUYECKOM KIIETKH. 1 0 0.5 10.10
[TpakTrueckas pabota «/3ydeHne cBONCTB
KJICTOYHOM MeMOpaHbI»
18 IToBepXHOCTHBIN anmapar KJIETKH 1 0 0 14.10
19 OpnHOMEMOpaHHbIE OPraHOUIbI KIETKH. 1 0 0.5 16.10



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/7f41cc74
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[TpakTuyeckas pabdora «M3yueHne qBUKEHUS
LIUTOILIA3MbI B PACTUTEJBHBIX KIETKAX»

20 [ToryaBTOHOMHBIE OPTaHOU/IbI KIIETKHU: 1 0 0.5 17.10
MUTOXOHJIpUH, T1acTu bl JlabopaTopHas paborta
«HccnenoBanue niuazmMosn3a U Aeria3Moin3a B
pPaCTUTEILHBIX KJIETKaX)»
21 HememOpaHHbIe OpraHOUIbI KJICTKH 1 0 0 21.10
22 Crtpoenue u QyHKINHA sipa 1 1 0 23.10
23 CpaBHuUTENbHAS XapaKTEPUCTHKA KIETOK IYKApHUOT. 1 0 0.5 24.10
JlaboparopHnas pabota «3ydueHue cTpoeHus
KJICTOK Pa3JIMYHBIX OPTaHU3MOBY
24 AcCUMIIAIINS ¥ TUCCUMIUISIINS — JBE CTOPOHBI 1 0 0 06.11
MmeTabonau3ma. THIbl 0OMeHa BEIECTB.
JlaboparopHas pabota «3ydyeHre KaTaTuTUIECKOI
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMHUIIa3bl HITH
KaTaJia3bl)»
25 depMEHTATUBHBIN XapaKTep Peakluid KICTOYHOTO 1 0 0.5 07.11
meTtabonusma. Jlaboparopnas padota «3ydenue
(epMEHTaTUBHOTO PACHICTUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX)»
26 benku-akTHBaTOphl U OCIKHU-UHTHOUTOPBI 1 0 0 11.11
27 ABTOTpO(DHBIN THII 00MEHA BEIIECTB 1 0 0 13.11
28 DOTOCHHTE3 1 0 0 14.11
29 Xemocwunres. Jlaboparopras paborta «CpaBHEeHHE 1 0 0.5 18.11
POIEecCOB (POTOCHHTE3a U XEMOCHUHTE3a»
30 AHa’poOHBIC OpraHU3MBbl. Buibl OpokeHusl. 1 0 0 20.11
JlaGopatopHas paboTta «CpaBHEHHUE MPOLIECCOB
OpOXKEHUS U JBIXaHUSD)
31 AdpoOHBIE OpraHu3Mbl. JTalbl JHEPTETHUECKOTO 1 0 0 21.11
oOMeHa
32 DHeprusi MeMOpPaHHOTO TpaJleHTa MPOTOHOB. 1 1 0 25.11
Cunte3 AT®: pabota npotoHHONH AT®-cuHTa3bI
33 Peakmyi MaTprdaHOTO CHHTE3a 1 0 0 27.11
34 Tpanckpunuus — matpuussii cuaTe3 PHK 1 0 0 28.11
35 TpaHcasus u e€ dTarbl 1 0 0 02.12
36 Koauposanue amuHokucaot. Poib pubocom B 1 0 0 04.12
OnocuHTe3e Oenka
37 Opranu3zanys reHoMa y IpoKapuoT U DYKapuoT 1 0 0 05.12
38 MoutekyspHbIe MEXaHU3MBbI SKCITPECCUHU TEHOB Y 1 0 0 09.12
HYKApHOT
39 Bupycel — BHeks1eTOUHBIE (POPMBI )KU3HU U 1 0 0.5 11.12
oOnuratHbIe apa3uTel. [IpakTudeckas padora
«Co3ztanre MoJieNy BUpycay»
40 BupycHbie 3a001eBaHus YeT0BEKA, ’KUBOTHBIX, 1 0 0 12.12
pacTeHui
41 Ha"oTexHOI0rMY B OMOJIOTHH Y MEIUIINHE 1 1 0 16.12
42 JKU3HEeHHBIN UK KIETKU 1 0 0 18.12
43 Matpuunsiii cunre3 JJHK 1 0 0 19.12
44 Xpomocomsl. JlabopaTopHas pabdora «3yuenue 1 0 0.5 23.12
XPOMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax»
45 JleneHue KICTKM — MHTO3 1 0 0 25.12




46 Tuns! kneTok. Kapnokunes u HUTOKHUHES. 1 0 0.5 26.12
JlaGopaTtopHas pabora «HabmrogeHue Mmuto3a B
KJIETKaxX KOHYHMKa KOPEIKa JiyKa (Ha TOTOBBIX
MHUKpOnpenapaTax)»
47 Perynsnus >KM3HEHHOTO ITMKJIA KJIETOK 1 0 0 13.01
48 Opranu3M Kak eIuHOE 11eJI0e 1 0 0 15.01
49 Tkanu pacrenuit. JJaboparopuas pabora 1 0 0.5 16.01
«/3yueHne TKaHel pacTEHUI
50 TxaHu KUBOTHBIX U 4eoBeka. JlabopaTopHas 1 0 0.5 20.01
pabota «/3y4yeHue TKaHeH JKHBOTHBIX )
51 Opransl. CucreMsl opranos. Jlaboparopnas pabota 1 0 0.5 22.01
«M3yvyeHne opraHoB IIBETKOBOTO PACTCHUS»
52 Ornopa Tena opraHu3MoB 1 0 0 23.01
53 JIBr>KeHue opraHn3mMoB 1 0 0 27.01
54 IlutaHue opraHu3MoB 1 0 0 29.01
55 [TuTaHue MO3BOHOYHBIX )KHBOTHBIX. 1 0 0 30.01
[TuieBapuTenbHas cucTeMa YelloBeKa
56 JlpIxaHue opraHu3MoB 1 0 0 03.02
57 JlpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKa 1 0 0 05.02
58 TpaHcnopT BENIECTB y OPraHNU3MOB 1 1 0 06.02
59 KpoBeHocHas cucrema 1o3BOHOUHBIX )KMBOTHBIX U 1 0 0 10.02
4eJI0BeKa
60 Brienenue y opranu3mMon 1 0 0 12.02.
61 3aluTa y OpraHu3MOB 1 0 0 13.02
62 MMMyHHas cucTemMa 4yeaoBeKa 1 0 0 17.02
63 Pa3pa)kxuMOCTb UM peryJisiliis y OpraHu3MoB 1 0 0 19.02
64 ['ymMopasibHas perysaiuus ¥ YHIOKPUHHAS CUCTEMa 1 1 0 20.02
JKUBOTHBIX U YEIIOBEKa
65 PopMBbl pa3MHOKEHHUSI OPraHU3MOB 1 0 0 24.02
66 [TomoBO€ pa3MHOKEHUE 1 0 0 26.02
67 Meiio3 1 0 0 27.02
68 ["amerorenes. OO0pa3oBaHUEe U PA3BUTHE MMOJIOBBIX 1 0 0.5 03.03
kJeTok. JJaboparopHas pabora «3yuenue
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»
69 WNunuBrayabHOE pa3BUTHE OPTaHU3MOB — 1 0 0 05.03
OHTOT'€HEe3
70 3aKIraka OpraHoB U TKaHEH M3 3apPOJIbIIIEBBIX 1 0 1 06.03
JIUCTKOB
71 Poct u pa3ButHe ®%uBOTHBIX. JIabopaTtopHas padboTa 1 1 0.5 10.03
«BrbIgBIIeHNE TPU3HAKOB CXOJICTBA 3aPO/IbIIIEH
MTO3BOHOYHBIX JKHBOTHBIX)
72 PazMHOXeHHE U pa3BUTHE PACTEHUIA. 1 0 0.5 12.03
JlaGopatopHas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHs BBICIIMX PACTCHUI
73 HcTopust CTaHOBJIEHMS U Pa3BUTUSI TEHETUKH KaK 1 0 0 13.03
HayKH
74 OCHOBHbIE IOHSTHUSL U CUMBOJIBI TEHETUKH. 1 0 0.5 17.03
JlaGopaTtopHas pabota «JIlpozoduia kak 00bEKT
TeHETHYECKUX HCCIICTOBAHMID)
75 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. 1 0 0.5 19.03




Monorubpuanoe ckpemuanue. [lpaktnueckas
pabora "M3ydyeHue pe3yabTaToB MOHOTUOPHIHOTO
CKpelBanus y apo30¢uist”

76 [{uTonornyeckre OCHOBBI MOHOTHOPHTHOTO 1 0 0 20.03
CKpEIIMBAHUS

7 AHnanuzupyroiee ckpeniuanue. HermomnHoe 1 0 0 31.03
JIOMHHHPOBAHHE

78 Jurnbpunnoe ckpemmuBanue. [Ipaktuyeckas 1 0 0.5 02.04
pabota «/3y4ueHne pe3yIbTaTOB TUTHOPUIHOTO
CKPEIMBAHHS Y JPO30QHITBD»

79 [{uTomorndecKkue OCHOBBI JUTUOPHUTHOTO 1 0 0 03.04
CKpEIBAHHS

80 CleneHHOe HaClIeJJOBAaHUE TPU3HAKOB 1 0 0 07.04

81 XpOMOCOMHAsl TEOpHsI HACJIEACTBEHHOCTH 1 0 0 09.04

82 ['eneruka nona 1 0 0 10.04

83 ['eHOTHI KaK IeJIOCTHAsI CUCTEMa 1 0 0 14.04

84 ['eHeTHYECKUI KOHTPOJIb PAa3BUTHS PACTCHHIA, 1 1 0 16.04
JKUBOTHBIX M YCIIOBEKA

85 M3mMeHYnBOCTh MpHU3HAKOB. BH/IbI N3MEHUYMBOCTH 1 0 0 17.04

86 Moaundukaimonsasi ”3MEHYNBOCTh 1 0 0 21.04

87 BapuannoHHbI# psii 1 BapualioOHHas KpUBasi. 1 0 0.5 23.04
JlabopaTtopHast pabora «HMcciaenoBanue
3aKOHOMEPHOCTEH MOJU(PHUKAIIMOHHOMN
U3MEHYUBOCTH. [locTpoeHre BapraIlMOHHOTO psiga
Y BapUAIMOHHON KPUBOW»

88 ['eHoTHNIMUECKas N3MEHUYNBOCTh. KoMOMHATHBHAS 1 0 0 24.04
W3MEHYUBOCTH

89 MyrannonHast U3MeHUnBOCTb. [IpakTudeckas 1 0 0.5 28.04
pabota «MyTtauuu y 1po30(duisl (Ha TOTOBBIX
MUKpOIpenaparax)»

90 3aKOHOMEPHOCTH MYTAI[HOHHOTO TIpoIiecca. 1 0 0 30.04
DONUreHeTHKa 1 STUTEHOMHUKA

91 ['enetnka yenoseka. [IpakTuyeckas pabora 1 0 0.5 05.05
«CocTaBneHue 1 aHaJan3 POAOCIOBHON

92 MeTtoasl MEAUIIMHCKOI T€HETUKHU 1 0 0 07.05

93 3HaueHHe MEIUIIMHCKON T'€HETUKH B 1 0 0 08.05
MPEIOTBPANICHUH U JICUCHUU TeHETUICCKUX
3a00JIeBaHUIl YelIOBEKa

94 OcHoBHBIE TIOHATHS cenekiun. JlaboparopHas 1 0 0.5 12.05
pabota «3y4ueHue COpTOB KyIbTypHBIX pacTEHUI
Y TIOPOJT IOMAIITHUX YKHBOTHBIX)

95 MeToIbI CeNTeKITMOHHOM padoThl. JlabopaTopHas 1 0 0.5 14.05
pabota «/3ydueHne METOIOB CeNEKIIUN PACTEHUI

96 JlocTrxkeHus ceneKny pacTeHU U )KUBOTHBIX. 1 0 0 15.05
ITpaktuyeckas padora «IIpuBuBKa pacTeHUII»

97 CoxpaHeHue, H3yIeHHE W UCIIOJIb30BaHUE 1 0 0 19.05
TeHETHUUYECKUX PECYpPCOB

98 broTexHOIOTHS KaK HayKa U OTpacib 1 0 0.5 21.05
npousBojicTBa. [IpakTnyeckas padora «M3yuenue
00BEKTOB OMOTEXHOJIOTHI)

99 OcCHOBHBIE HaNpaBJICHUs] CHHTETUYECKON OMOJIOTHH 1 0 0 22.05




100 XpOoMOCOMHAsi M TeHHAsl HH)KEHEepUsl 1 0 0 26.05
101 Menunackre OMOTEXHOIOT NI 1 0 0 28.05
102 [ToBTOpeHME, 06001IEHNE, CUCTEMATH3AIUS 1 1 0 29.05
3HaAHUHI
Hroro no nporpamme 102 9 14
11 KJIACC
No Tema ypoka KonnuecTBo yacoB Hara
n/m Bceero | Konrponen | IIpaktuuecku | U3ydeHU
bIe pabOTHI € paboThI A
1 OomonnonHas Teopus Y. [lapsuna 1 0 0 03.09
2 JIBmokynue cuisl sBotonu BUoB 1o Y. JlapBuny 1 0 0 04.09
3 Bopr0Oa 3a cymecTBOBaHME, €CTECTBCHHBIN U 1 0 0 06.09
UCKYCCTBEHHBIN 0TOOD
4 DopMHUPOBAHNE CUHTETUYECKON TEOPHH IBOJIIOIHH 1 0 0 10.09
5 DTalibl BOTFOIIMOHHOTO MPOIIecca; MUKPOIBOIIOIHS 1 0 0 11.09
Y MaKpOIBOJIIOLIUS
6 [Tomymsitst — 37eMEeHTapHas €IMHUIA dBOJIOIUU 1 0 0 13.09
7 3akoH reHernueckoro pasHosecus J[x. Xapau, B. 1 0 0.5 17.09
Baiin6epra. Jlabopatopnas pabora «BrisiBienue
U3MEHYMBOCTH y 0C00EH OJJHOTO BHJIA»
8 DneMeHTapHbIe (HaKTOPHI IBOIIOIUN 1 0 0 18.09
9 O ekt ocnoBarens. IpdekT OyTbUIOUHOTO 1 0 0 20.09
TOPJIBIIIKA
10 Murpauuu. M3omsaunu nonynsuuii: reorpaduyeckas, 1 0 0 24.09
Ounonoruyeckas
11 EcrecTBeHHBII 0TOOp — HAIPaBISIOMHNA (HaKTOP 1 0 0 25.09
HBOJIIOILIIH
12 [TonoBoii oTOOp 1 0 0 27.09
13 [Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yabTat 1 0 0.5 01.10
MukposBotonu. JlaboparopHas pabota «3ydenue
apoMop(030B ¥ UINO0ATANTALMN Yy PACTCHUN U
JKHBOTHBIX)»
14 [Tpumeps! pUCIOCOOIEHHUH Y OPraHU3MOB: 1 0 0.5 02.10
Mopdorornueckue, PU3n0IOrHIECKUe,
O6uoxuMuueckue, nopeaeHuyeckue. JlaboparopHas
pabota «IIpucnocobieHnst OpraHu3MoB U UX
OTHOCHTEJIbHAS 11€71€CO00Pa3HOCThY
15 Bun, ero kpurepun u cTpykTypa. JlaboparopHas 1 0 0.5 04.10
pabota «CpaBHEHHE BUAOB IO MOP(POIOTHUECKOMY
KPUTEPHIO»
16 Crpykrypa Buza 1 0 0 08.10
17 Bunoo0Opa3oBaHue Kak pe3ysbTaT MUKPOIBOJIOIIH 1 0 0 09.10
18 CBs13b MUKPO3BOJIIOIUH U SMUIEMHOJIOTUU 1 0 0 11.10
19 Makpossomtonus. [TaneoHTonornueckue MeTo bl 1 0 0 15.10
W3YUYEHHSI SBOJTIOLIUT
20 Buoreorpaduyeckre MeTO bl H3yUSHHS YBOIIOIUH 1 0 0 16.10




21 OMOPHOIOTHYECKUE U CPABHUTEIIBHO- 1 0 0 18.10
MOP(}OIOrHYecKre METO bl U3YUCHHSI BOTIOIUI
22 MonekynspHO-TeHeTHYeCKHUEe, ONOXUMHUYECKUE U 1 0 0 22.10
MaTeMaTHUYECKHUe METOIbI U3YUCHHSI SBOTIOIUI
23 OO01re 3aKOHOMEPHOCTH BOJIFOIIH 1 0 0 23.10
24 AnantuHas panuanus. HepaBHOMEpHOCTh TEMIIOB 1 0 0 15.10
HBOJIOIUH
25 Hay4Hble THIIOTE3bI MPOUCXOXKICHUS KU3HU HA 1 0 0 05.11
3emie
26 JloHay4yHbI€ pECTABICHUS O 3aPOKICHUN KU3HH 1 0 0 06.11
27 OCHOBHBIE 3Tarbl HEOPTaHUYECKOW IBOTIOIUN 1 0 0 08.11
28 ['unotessl 3apoxKACHUS )KU3HU 1 0 0 12.11
29 Hcropus 3emi 1 METOIbI €€ N3YICHUSI. 1 0 0.5 13.11
JlabopaTtopnast pabora «/3yueHnue u onucaHue
MCKOMAEMbIX OCTAaTKOB JIPEBHUX OPTaHU3MOB)
30 HauanpHbie 9Tarbs opraHudecKoil YBOJIIOIUN 1 0 0 15.11
31 OBOJIIOLMS HYKApUOT 1 0 0 19.11
32 OCHOBHBIE 3TaITbI YBOJIOIIH PACTUTEILHOTO MHUPA. 1 0 0.5 20.11
[TpakTuueckas pabota «M3ydyenune ocooeHHOCTEH
CTPOCHUS PACTCHUH Pa3HBIX OTAEIOBY
33 OCHOBHBIE 3Tarnbl 3BOJIOLUNUN )KUBOTHOTO MUpa 1 0 0 22.11
34 OBosronus )KUBOTHBIX. [IpakTHueckas paborta 1 0 0.5 26.11
«M3ydyenne ocoOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX
YKUBOTHBIX)
35 PazButue xxu3HM Ha 3eMIie o dpaM U eproam 1 0 0 27.11
36 MaccoBble BBIMUpPaHHSI — 3KOJIOTUYECKUE KPU3HCHI 1 0 0 29.11
IPOIILIOTO
37 CoBpeMEHHBIHN KOJOTUYECKUI KPU3HUC, ET0 1 0 0 03.12
0COOEHHOCTHU
38 CoBpeMeHHast cucTeMa OPraHudecKoro Mpouuioro 1 0 0 04.12
39 OCHOBHBIE CUCTEMATHYECKUE TPYITIBI OPTAaHNU3MOB 1 0 0 06.12
40 AHTPOTIOJIOTHSI — HayKa O YEJIOBEKE 1 0 0 10.12
41 Pa3Buture npeacTaBieHuil 0 MPOUCXOKACHUN 1 0 0 11.12
YeJIoBeKa
42 MecTo 4enoBeka B CUCTEME OpPraHMYECKOI0 MUPA. 1 0 0.5 13.12
JlaGopaTtopHas pabota «M3yueHue ocoOeHHOCTEM
CTPOEHHUS CKeJeTa YeTIOBEeKa, CBSI3aHHBIX C
PSIMOX OJKJICHAEM)
43 JIBrKylye cuibl aHTPOIIOTeHE3a 1 0 0 17.12
44 CoOTHOIIEHNE ONOJIOTNYECKUX U COILMAIBHBIX 1 0 0 18.12
(akTOpPOB B aHTPOIIOTEHE3E
45 OCHOBHBIE CTa/INM AaHTPOIIOTEHE3a 1 0 0 20.12
46 Ilaneorenerrka 1 najeoreHOMHMKa 1 0 0 24.12
47 DBOJIIOIUSL COBPEMEHHOT'O YeJIOBEKa 1 0 0 25.12
48 Yenoseueckne packl. [IpakTudeckas padbora 1 0 0.5 27.12
«3yueHne SKOIOTHYECKHUX aJanTalluii YeTOBEKay
49 MexauCIUIUIMHAPHBIE METOJIBI aHTPOTIOJIOTHH 1 0 0 14.01
50 3apoKEHUE U Pa3BUTUE DKOJOTUU 1 0 0 15.01
o1 Mertonsl sxonorun. JlabopatopHas paborta 1 0 0.5 17.01

«3y4yeHne METOJI0B HKOJIOTUYECKUX
HUCCIIENOBAHUN)




52 3HaveHHe SKOJOTMUECKUX 3HAaHUM JJId YeIOBeKa 1 0 0 21.01
53 DKoJIorn4ecKue hakTopbI 1 0 0 22.01
54 AbGuotnueckue GpakTopbl. CBET KaK dKOJIOTHUECKUN 1 0 0.5 24.01
daktop. JTaboparopHas padota «BrisiBiIcHHE
npucnoco0JIeHUH OPraHM3MOB K BIIMSIHHIO CBETa»
55 Aobuotnyeckue akropsl. Temneparypa kak 1 0 0.5 28.01
skosiornueckuii pakrop. Jlaboparopuas padora
«BpIsiBIICHNE TPUCTIOCOOJICHUI OPTraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD»
56 AobuoTtndeckue hakTopbl. BiaxxHOCTB Kak 1 0 0.5 29.01
skosiornueckuii pakrop. JlaboparopHas padora
«AHaTOMHUYeCKHEe 0COOCHHOCTH PaCTeHUH U3 Pa3HbIX
MECT OOUTAHUSD)
57 Cpenapl 0OuTaHUs! OPraHU3MOB 1 0 0 31.01
58 buonornueckune puTMbI 1 0 0 04.02
59 JKvzaeHHbie pOpMBI OPTraHU3MOB 1 0 0 05.02
60 buornueckue GakTopsl 1 0 0 07.02
61 3HaueHne OMOTHYECKHUX B3aUMOICHCTBUMN IS 1 0 0 11.02
CYIIICCTBOBAHHSI OPT'aHU3MOB B CpeJie OOMTaHUS
62 DKOJIOTHYECKUE XapAKTEPUCTUKHU TOMYIISIIUN 1 0 0 12.02
63 OCHOBHBIE TIOKA3aTeNN MOMYJISLUN: YUCIEHHOCTD, 1 0 0 14.02
IUIOTHOCTb, BO3PACTHAS U TOJIOBAsi CTPYKTYypa
64 OcCHOBHbBIE TIOKA3aTeNN MONYJISALHUN: POKIAEMOCTb, 1 0 0 18.02
IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAIIHU
65 DKOJIOTHYECKasi CTPYKTYpa MOMYJISIIUN 1 0 0 19.02
66 JlnHamuKa NONyJIsILUU U €€ PEryJIsLHus 1 0 0 21.02
67 KpuBsbie pocta uncneHHocty nomynsiuuu. Kpusbie 1 0 0 25.02
BBDKUBaHMSI
68 Okonoruveckas Huia Buaa. JlaboparopHas padora 1 0 0.5 26.02
«[IpucnocobneHust ceMsiH pacTeHHI K pacCEICHUI0)
69 Bua xak cucrema nomynsiuit 1 0 0 28.02
70 3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIAN 1 0 0 04.03
YKUBOTHBIX
71 Co0011ecTBO OPraHu3MOB — OHOIICHO3 1 0 0 05.03
72 OKocucrema Kak OTKpbITasi CUCTEMA 1 0 0 07.03
73 KpyroBoport BeliecTs 1 MOTOK 3HEPTUHU B 1 0 0 11.038
HKOCUCTEME
74 OCHOBHBIC TTOKA3aTEJIA YKOCHCTEMBI 1 0 0 12.03
75 DKOJIOTHYECKUE TUPaMUIbl 1 0 0 14.03
76 V3MeHeHus cOO0IIeCTB — CYKIICCCHH 1 0 0 18.03
77 ITpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI O3€P U PEK. 1 0 0 19.038
DKOCUCTEMBI MOPEN ¥ OKEAHOB
78 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI TYHJIP, 1 0 0 21.03
JIECOB, CTEIEH, IIYCThIHb
79 AHTPOTIOT€HHBIE YKOCHUCTEMBI 1 0 0 25.05
80 Ypb6oskocucremsl. [IpakTuueckas pabota 1 0 0.5 01.04
«M3ydenue u onrcaHne ypoOIKOCHCTEMBI»
81 3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX 1 0 0 02.04
B3aMMO/JICUCTBUI OPraHU3MOB B 9KOCUCTEMAX
82 MexaHu3Mbl BO3EHCTBUS 3arps3HEHUN pa3HbIX 1 0 0 04.04

TUIIOB Ha CyOOpraHU3MEHHOM, OPraHU3MEHHOM,




MOMyJIAIMUOHHOM U 5KOCUCTCMHOM YPOBHAX

83 bruochepa — obmernnmanerapHas 06onouka 3eMiau 1 0 0 08.04

84 Yuenne B. U. Bepranckoro o 6uocdepe 1 0 0 09.04

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOChEphl 1 0 0 11.04

86 KpyroBopoThI BemecTB U OHOTC€OXUMHYECKHUE ITUKITBI 1 0 0 15.04

87 3oHanbHOCTE OMocdepbl. OCHOBHBIC OMOMBI CYITTH 1 0 0 16.04

88 YcroitunBocTh OMOChepsl 1 0 0 18.04

89 OKOJIOTMYECKUE KPU3UCHI U UX IPUYUHBI 1 0 0 22.04

90 BoszneiicTBue yenoreka Ha Ouochepy 1 0 0 23.04

91 AHTpPOIIOT€HHOE BO3/IECTBUE HA PACTUTENbHBIN U 1 0 0 25.04
JKUBOTHBIN MUP

92 OxpaHa npupojisl 1 0 0 29.04

93 OCHOBHBIE IPUHITUIBI YCTOWYHUBOTO PA3BUTHS 1 0 0 30.04
YeJI0BEYECTBA U MPUPOJIBI

94 ParnmonanbHOE IPUPOIOTIONBE30BAaHUE U COXPAHEHUE 1 0 0 06.05
OHMOJIOTMYECKOTO pa3HOO0pa3us 3eMin

95 O06o6mieHne o TeMe «MUKPOIBOIIONUS U € 1 0 0 07.05
pE3yJIbTaThD»

96 O06006mieHne o Teme «MaKpO3IBOIIOIUS U ¢ 1 0 0 13.05
pE3yJIbTaThD»

97 O606mienue o Teme «[IporcxoxaeHe U pa3BUTHE 1 0 0 14.05
YKU3HHU Ha 3eMIiey»

98 O606menne o Teme «IIporcxoxaeHre YemoBeKa — 1 0 0 16.05
AHTPOIIOTEHE3)

99 O06o6mIeHne o TeMe «IKOJIOTHS — HayKa O 1 0 0 20.05
B3aMMOOTHOIICHHSIX OPTaHU3MOBY

100 | OGobmenue mo Teme «OpraHu3Mbl B cpejia 1 0 0 21.05
oOuTaHus»

101 | O6o06mmenue Mo TeMe «IKOJIOTHUS BUIOB U 1 0 0 23.05
ONYJISILIAN

102 | O6o6menue no Teme «brocdepa — rmodanbHas 1 0 0 27.05
HKOCHUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5
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