MBOY «Kyxenepckas cpenss obieobpazoBaTeabHas MKoTa No2y

PexomenioBano: «YTBep:kaaw»  u.0. [lupektopa

METOAUYECKUM COBETOM IIIKOJIBI MBOY ((Ky}KeHepCKaﬂ CpeaHsIA
npotoko Ne | ob6rieobpaszoBarenpHas mKora No2y
ot «J¢ » aBrycra 2023t npuxas Ne /3 7

oT « 42 » amrycra 2023r.

C 2~ /0.B. Poxennona/
OrJIACOBAHO:

3aM.qupexropa mo YBP
/s /T.B. ITuporosa/
«_J% asrycra 2023r.

PABOYAS ITPOTPAMMA IIO BHOJIOI'UHA

s yqamquxes 10 - 11 knaccos

(yriyOnéHHEIH ypOBEHB)

CocTaBureb:

Yepnosa Tarbsna Huxomaesna
YUHTENb OUOIOTHH

nrt Kyxenep,
2023 rox



COZIEP)XAHVE OBYUYEHMUSA

10 KJIACC

CopepxaHue porpaMMbl, BBIJICIIEHHOE KYPCUBOM , HE BXOJIUT B IPOBEPKY rocyaapcTBeHHON ntoropo arrecrauuu (I'MA).

Tema 1. Buosorusi kKak Hayka

CoBpemeHHast Ouojorusi — KOMIUIEKCHas Hayka. KpaTkasg wucrtopuss pa3Butus Ouonoruu. buonornueckue Hayku U H3ydaemble HMHU
npo6aembl. PyHaMeHTalIbHbIE, TPUKIAHbIC U IOUCKOBBIE HAYUYHbIE NCCIIE0BAaHMS B 00JacTH OUOJIOTHH.

3HayeHrne OMOJOTMM B COBPEMEHHOH eCTeCTBEHHO-Hay4yHOH kapTunHe mupa. [Ipodeccun, cBszanHble ¢ Ouonorueil. 3HaueHne OHMOJIOTUHM B
IIPAKTUYECKON AESATEIbHOCTH YEJI0BEKA: MEIULIMHA, CEJIbCKOE X031 CTBO, IPOMBIIIIIEHHOCTh, OXPAaHa IIPUPOJIBI.

JleMoHCTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. lapsun, VY. Tapseii, I'. Mennens, B. W. Bepuanckuii, W. II. [1aBnos,
N. . Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuid, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabauie! 1 cxeMbl: «CBsi3b OMOJIOTUH C IPYTMMU HayKaMu», «CuctemMa OMOJIOTHYECKUX HAyK.

Tema 2. /KuBble cucTeMbI M UX U3yYeHHeE.



JKuBble cucteMsl Kak mpeaMer n3ydeHus: 6uonornu. CBoMCTBA )KUBBIX CUCTEM: €IUHCTBO XUMUYECKOIO COCTABA, LIEJIOCTHOCTh U LIEIOCTHOCTb,
CIIO)KHOCTb M YNOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAMOOPraHW3alMs, CAaMOBOCIPOU3BEICHUE, pa3ApaXKUMOCTb, M3MEHUYMBOCTb, POCT M
pa3BUTHE.

YpOBHM OpraHu3alvy KUBBIX CUCTEM: MOJEKYISPHBIN, KJIETOUHbIA, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJSLHMOHHO-BUIOBOM, 3KOCUCTEMHBIN
(buoreonenoruueckuii), omocdepnsiid. [Ipomeccrl, nmpoucxonasimye B BeTepuHapHOM pexkume. OCHOBHBIE MpU3HAKH KUBOTO. Ku3Hb Kak ¢opma
nojaep:kanua matepuu. Hayku, nzydaromine ;KMBbl€ CUCTEMbBI Ha PA3HbIX YPOBHSX OpraHHU3alyH.

NOBBIIIEHUE KBaTU(pHUKaIUKU cucTteM. MeToasl  Omonornueckoil Hayku. HaOmioneHue, wu3MepeHHe, SKCIEPUMEHT, CHCTEMaTH3alus,
MeraaHanus. [IoHdaTne o 3aBUCMMOM M He3aBUCUMOW IepeMeHHOH. IlnanupoBanue skcnepuMenra. [loctanoBka u mpoBepka rumnores. Hynesas
runote3a. [lonatue BBIOOPKM M €€ J0CTOBEpHOCThb. Pazbpoc B Ouonornyeckux AaHHbIX. OLEHKA JIOCTOBEPHOCTH Ppe3yibTaToB. IIpuunHel
BO3HMKHOBEHHMSI PE3YyJIbTAaTOB JKCIIEpUMEHTA. [I0HATHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpaLuu
Tabmuiel u cxembl: «OCHOBHBIE TPU3HAKHU KU3HNY», «bHOIOTHYECKHE CUCTEMBI», «CBOMCTBA JKUBOW MaTepumy, «Y POBHH OPraHU3aINN KUBOU

npupoas», «CTpoeHHe KIETKH KUBOTHOW», «TKaHU KUBOTHBIX», «CUCTEMbI OpraHM3Ma YelI0BEUYECKOro opranusmay, «buoreonenos», «buocdepar,
«MeTobl U3yUEHHUs] ) KUBOU ITPUPOIBI».

OOGopynoBanue: 1abopaTtopHOe 000PYAOBAHUE JIJIsI TPOBEACHUS UCCIICIOBAHUM, U3MEPEHUH, SKCTIEPUMEHTOB.

HpaKTI/I'—leCKaﬂ pa60Ta «Hcnonp3oBaHue Pa3JIMYHbIX METOAOB ITPU U3YUCHUH KHUBBIX CUCTCM).

Tema 3. Buosorusi KJIeTku.

Knerka — cTpykTypHO-(hyHKIIMOHAJIbHAS eIMHUIA XKHUBOTO. McTopus oTkpeiTus KieTku. PaboTsl P. ['yka, A. Jlesenryka. Knerounas teopus (T.
[[IBann, M. Illneiinen, P. BupxoB). OCHOBHBIE M0OJIOKEHHSI COBPEMEHHOMN KIETOYHON TEOPHH.



Metoabl  MOJIEKYJISIPHOM M KJIETOYHOH OHOJOrMM: MHKPOCKONHMA, XpomaTorpadus, 371eKTpodope3, METOJ MEYEHBIX AaTOMOB,
muddepeHumanbHoe LEHTpUYrUpOBaAHUE, KyJbTUBHPOBAHUE KJIETOK. U3yuenue QukrcuposanHvix K1emokK . DIIeKTpOHHasI
MHKpockonus. Kongoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JleMoHCTpanuu

[optpertsl: P. I'yk, A. JleBenryk, T. [lIann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabumiel U cxeMmbl: «CBeTOBOM MUKPOCKOID», «:‘)J'ICKTpOHHHﬁ MUKPOCKOID», ((HCTOpI/IH pa3sBUTHA METOJ0B MUKPOCKOIIUN)).

O6ODVI[OBaHI/ICZ CBETOBOM MHUKPOCKOII, MUKpOIIPCIIapaThbl paCTUTCIIbHBIX, ) KUBOTHBIX U 6aKTepI/IaHBHHX KJICTOK.

IpakTnyeckass  padora «/3yyeHne MeToJaMu  KIETOYHOM  Oumomoruu  (xpomarorpadwus, snekrpodope3, auddepeHuanbHOE
uentpudyruponanue, [TLP)».

Tema 4. XuMuueckan opranu3anvs KJIC€TKHU.

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MHUKpO- U yIbTPaMHUKpPOJJIEMEHTHL. Boga M ee ponb pacTBOPUTEINA, pEareHTra, y4yacTHe B
CTPYKTYpPUPOBAHUH, TEIIOPETYIISILIUY KJI€TOK. MUHepanbHbIe BellecTBa KJIETKU, UX OMoJIorndeckas poiib. Pojib KaTHOHOB M aHMOHOB B KaMepe.

Oprannyeckue BemiecTBa  KJeTKU. buonornueckue  nonumepsl. benku. AMUHOKUCIOTHBIH — cocTaB  OenkoB. CTPyKTypbl — O€lKOBOM
MoJiekyibl. [lepBuunas  cTpykTypa Oenka, NenTUAHAs CBsA3b. BropuuHas, TpeTWyHas, ueTBepTHYHAs CTpyKTypa. Jenarypamnus. CoiicTBa
oenkoB. Knaccudukarnus 6enkoB. buonornueckue hpyakunu 6enkoB. [Ipuonsi .

VYrneBoabl. MoHOCaxapu/ibl, AMCaxapubl, OJIMrocaxapujibl U nonucaxapuibl. OOmuUN MmiaH coopyX eHUs U (U3NKO-XMMHUYECKHE CBOWCTBA
yCTaHOBJIEHBI. bruonornyeckue GyHKIIMN IPUMEHSIOTCS.

Jlunuaet. I'mapoduiibHO-TUAPOHOOHBIE cBoiicTBa. Knaccudukanus munuaoB. Tpurnuuepuel, dbochomunusl, BOCKH,
crepounibl. buonornyeckne ¢ynkuuu aunuaos. OOmMe cBoicTBa OMOJIOTMYECKUX MEMOpaH — TEeKydecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
HOJTYIIPOHUIIAEMOCTb.



Hykneunoseie kucnorel. IHK u  PHK. Ctpoenune HykienHoBbiXx kucioT. Hykneorunsl. [Ipuniun  komruiementapHoctu. [IpaBuino
Yapradda. Ctpykrypa JIHK — nBoitnas cniupans. Mectonaxoxaenue u ouonorndeckue Gpynknuu JJHK. Bunst PHK. ®yakuuu PHK B kinetke.

Crtpoenune mosiekyn AT®. Makposprudeckue cBsizu B Mosiekysne AT®. buonornueckue ¢pynknuu AT®D. BoccTaHOBIECHHBIE TIEPEHOCYHKH, UX
dbyHKIIMHU B Kamepe. Jpyeue nyrkneozuompugocgamor (HT®@) . CexsernupoBanue [JHK. Memoowl ecenomuxu, mpanckpunmomuxu, npomeomuxu .

CtpykrypHast  Ouoyorusi: OHOXMMHYECKHE ¥  OHMO(PHU3UYECKHE  HWCCICIOBAHHS  COCTaBa W MPOCTPAHCTBEHHOW  CTPYKTYpPBI
ouomonekyin. Mooenuposarnue cmpykmypul u QYyHKYull OUOMOIEKYI U uUx KOMniekcos. Komnvromepuouiii Ouzaiin u opeaHudeckuil Cunmes OUOMOLEKY1 U
UX HenpUPOOHBIX UHSPEOUEHMOB.

JdeMoHcTpanumn

Hoptpertst: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, ©. Canrep, C. [Ipy3unep.

Jluarpammbl: «PacnpeeneHre OCHOBHBIX 3JIEMEHTOB B HEXKUBOM IIpUpoiey», «PacrpeneneHue OCHOBHBIX 3JIEMEHTOB B JKUBOU MPUPOJIE».

Tabmuiel u cxemsbl: «lleproaudeckasi TabJIMIIa OCHOBHBIX AJIEMEHTOBY», «CTpoeHUEe MOJICKYJ BOIbI», «BeimecTBa B cocraBe Tenm», «CTpoeHHe

MoJIeKya Oenka», «CTpoeHue OenKoBbIX MOJIEKyI», «CTpoeHne Monekyin», «CTpoeHue MOJIEKy JUNHI0B», «HyKinenHoBbIe». KUCIOThD», «CTpoeHue
Mouiekyn ATO».

O6opyoBaHue: XuMU4eckas ocyia 1 00opyi0BaHUeE.

JlaGopaTopnasi pa6ora «O0HapykeHHe OEITKOB C OMOILBIO KAU€CTBEHHBIX METOJIOBY.

ﬂaﬁopaTopHaﬂ paGOTa «HccnenoBanue HYKJICMHOBBIX KHUCJIOT, BBIACIACMBIX KIICTKAMHU PA3JIMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue U QyHKIMH KIETKH.

Tumb! KJIETOK: yKaprHOTHYECKas U Mpokapuotudeckas. CTpyKTypHO-(pyHKIIMOHATbHOE 00pa30BaHue KIETKH.



Ctpoenune mpokapuoTHdecKon kieTku. Knetounas crenka ommbOouyHa u apxeid. OcCOOCHHOCTH COAepKaHUsS TreTepoTpodHON B aBTOTPOGHOM
MPOKAPHOTHYECKON KIETKH. MecTo U poJib IPOKApUOT B OMOIICHO3aX.

Crtpoenne u (yHKUIMOHHPOBAHHE JYKapUOTHYECKOW KieTku. [Ima3marnueckas memOpana (murazmanemma). CTpyKTypa IU1a3MaTH4ecKon
MeMOpaHbl. TpaHCIIOPT BEIIECTB uYepe3 IIa3MaTU4YecKylo MeMOpaHy: maccUBHBIN (muddysus, obneruéHnas nudQysus), akKTUBHBINA (TEPBUYHBIA U
BTOPUYHBIH  aKkTUBHBIA  TpaHcmopt). [lomynponnnaemocts  MemOpanbsl. Pabota  HaTpuii-kanueBoro  Hacoca. DHAOLUWTO3:  MHHOIMTO3,
¢aromuros. Dx3omuro3. Kierounas crenka. CTpykTypa v QyHKIIMU KIETOUHOW CTEHKH PACTEHHIA, TPHOOB.

[Mutomnasma. [{uto3oms. urockener. JIprmwkenne muroruiazmbl. OpraHouasl kKieTkd. OMHOMEMOpAaHHBIC OPTaHOUABI: SHJOIUIA3MaTHYCCKAs
cerp (OIIC), anmapar kieTku ['OmbIKH, JTHU30COMBI, WX CTpPOCHHE M (YHKUMHU. B3auMOCBA3b OAHOMEMOpPAaHHBIX OPraHOMAOB KieTKU. CTpoeHue
IpaHyJISIpHOTO peTuKynyma. Mexanuzm nanpasnenus 6enkoé 6 OIIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHbIX MeMOpaH. [nmaakuii
(arpaHynspHBIA) SHAOIIa3MaTWdeckuid  petukynyM. CekperopHass ¢yHkums ycrpoiictBa ['ombmxu. Moougukayua Oenkos 6 annapame
Tonvoorcu. Copmuposka 6enxos 6 annapame I onvoxcu. IlepeBo3ka BelecTB B kamepe. Bakyonu pacturenbHbIX kiieTok. Kinetounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWABl KJIETKU: MUTOXOHIAPHUH, IUIACTUIBL. [Ipoucxooscoenue mumoxonopuu u niaacmuo. Cumouoeenes (K.C.
Mepeoickosckuui, JI. Mapeynuc) . Ctpoenne u  (QyHKIMH MHUTOXOHJIpUN ¥ 1iacTui. [lepBuyHble, BTOpPUYHBIE ¢  CIOXKHBIE TUIACTH]IBI
(OTOCHHTE3UPYIOLINX FYKAPUOT. XIIOPOIIIACThI, XPOMOIUIACTHI, ICHKOIIACTHI BBICIIUX PACTCHHIA.

HememOpannbsie  opraHouasl  CrtpoeHme W (QYHKIMM ~ HEeMEMOpaHHBIX  OpPraHOMIOB  KJIeTKH. PuGocomsl. IIpomescymounvie
Humu . MukpoduiaaMeHTsl. Akmunogvie Mukpoghunamenmol . MplllieuHbIe KIIETKH. AkmuHoebvle KOMNOHEHMbl HeMblULEYHbIX
knemok. Mukpotpy6ouxu. Knetounsiii nentp. CtpoeHre M JBHXKEHHE KTYTUKOB U pe3HHYeK. MUKpoTpyOouku nuToruia3Mel. LlenTpuons. berku,
accoyuuposanmvie ¢ MUKpoGuiamenmamu u Muxpompyooukamu. Momopuvie benxu.

Anpo. Obonouka sapa, XpOMaTHUH, KapuoOIUIa3Ma, SAPBIINIKH, UX CTpoeHue U (yHKUuU. SnepHbiil 6enkoBbiil Marpukc. [IpocTpancTBeHHOE
pacIoyIOKEHNE XPOMOCOM B UHTEP(HA3HOM sIIpe. Dyxpomamun u cemepoxpomamur . benkn XpoMaTuHa — TUCTOHBL. JJuHamuka s0epHou mepanuu 6
Mmumo3se. HoepHulii mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHoT (pacTUTENIbHOM, )KUBOTHOM, TpUOHOI).

JleMoHCTpanuu

[Hoprpetsl: K.C. Mepexkosckuit, JI. Maprymuc.



Tabmuipl U cxembl: «CTpoeHUE dYKapHUOTUUYECKON KIETKN», «CTpOoeHHE )KMBOTHOM KJIETKN», «CTpOCHUE PaCTUTEILHON KIETKH», «CTpoeHHe
MUTOXOHIpUIY, «SAapo», «CTpoeHne NpOKapUOTHYECKON KIETKH.

O6ODVZ[OBaHI/Iei CBETOBOM MHKPOCKOII, MUKpPOIIPEIapaTbl paCTUTCIBbHBIX KJIICTOK, MUKpPOIIpEIapaThl 6aKTCpI/IaJ'IBHBIX KJICTOK.

JladopaTopnasi padora «/3yueHune 3aps/ia KJIETOK pa3InYHbIX OPraHU3MOBY.
IpakTnyeckas padora «/3ydeHue cBONCTBA KICTOYHON MEMOpaHBI».
Jlaboparopnasi padora «/ccnenoBanue ia3sMonn3a 1 AeIUIasMoJIn3a B PACTUTEIIBHBIX KIIETKAX.

IIpakTuyeckas padora «/3ydeHne nBHKEHUSA HUTOIUIA3M B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BellleCTB U MPeBpallleHHe JHEPTHU B KaMmepe.

AcCUMMIIAIMS U JUCCUMMIISLMS — JIBE CTOPOHBI MeTaboim3ma. Tumel oOMEHa BeIIECTB: aBTOTPOQHBIH M rerepoTpodHbIi. YuacTie B
OOMEHHBIX Mpolieccax. JHepreTuyeckoe oodecreyeHne kieTku: nospieHne AT® B oOMeHHbIX nponeccax. @epMEeHTAaTUBHBIN XapaKkTep KJIETOYHOTO
Metabonu3ma. PepMeHThl, UX CTpoeHHe, CcBoiicTBa M MexaHu3M jaedcTBus. KodpepmenTsl. OTianuuss  (epMEeHTOB OT  HEOPraHUYeCKUX
KaTajan3aTopoB. benku-akTuBaTopsl U OEIKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHOTO BO3AEHCTBHSI OT pa3IMUHbIX (PAKTOPOB.

[TepBuuHBIi cuHTE3 BelecTB B kKamepe. DOTOCUHTE3. AHOKCULEHHbIU U KUCTOPOOHBLU (homocunmes yousaiom . Ceemocobuparoujue nuemeHmol
u nuemenmsl 6azo6020 yenmpa . Posb xnopomnactoB B mnpouecce ¢orocunresza. CBetoBas u TeMHas (azbl. @omoovixanue , Cs., C o u CAM- 6udwvi
¢domocunmesa . llpogyktuBHOCTh PpoTocuuTe3a. MccnenoBanue pa3andHbix GaKTOPOB Ha CKOPOCTH (OTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHres. PazHooOpazue opraHu3MOB-TEMOCHHTETHKOB: HUTpUDUUHUpPYIOLIUE OakTepuu, >Kene300aKTepuH, cepoOaKTepHH, BOJOPOJHbBIE
OaxTepuu. 3HaYEHHE XEMOCHUHTE3A.

Amnaspobnbie opranu3mel. Buasl Oposkenus. [IpoaykTsl BpoxkeHus u MX UCTOIb30BaHUE YEIIOBEKOM. AHA3pOOHBIC UCCIIEOBAHUS KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN OOJIe3HEH.



AspoOHBIE OpraHU3MBI. JTaIbl YHEpPreTuyeckoro oomena. [lonroroBurenbHplil ATan. [ TMKOIN3 — 0ECKUCIOPOTHOE COJIEP)KaHUE TIFOKO3bI.

buonorudeckoe OKuCICHHWE, WM KIETOYHOE JbIXxaHwe. Poib MUTOXOHIpU B TMpoleccax OHMOJIOrHMYEcKOro OKucieHwus. [{ukimmueckue
cocrosiaust. OxkucautenbHoe  dochopunupoBanue. Jnepeus memobpannoco epaduenma npomonos. Cunmes ATD: paboma npomonnot ATD-
cunmaswl. [IpermyniecTBa a3poOHOTO IMyTH 0OMEHA BEIIECTB Mepe1 aHadpoOHBIM. D(H(HEKTUBHOCTH YIHEPTETHUECKOTO OOMEHA.

JleMoHCTpan U

[optpetst: JIx. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

TaOauibl U CXEMBI: ((CDOTOCI/IHTCB», ((SHGPFGTI/I‘IGCKI/Iﬁ 06M6H», «buocunrtes 66HK8», <<CTpO€HI/Ie (bepMeHTa», «XEMOCHHTE3.

O6ODVI[OBaHI/ICI CBETOBOM MUKPOCKOII, O60py,HOBaHI/Ie JJIA IPUT'OTOBJICHHSA ITOCTOAHHBIX U BPEMCHHBIX MUKPOIIPCIIApAaTOB.

JlaGopaTopHnasi pa6ora «l3yueHne kaTaauTHUECKON aKTUBHOCTH (DEPMEHTOB (Ha PUMEPE aMUIIa3bl WM KaTajaa3bl)».
JlaGopaTopHnas padora «/I3yueHne (hepMEHTATUBHOTO paclpeiesieHus mepokcruaa BennkoOpuTaHiy B paCTUTENBHBIX U )KUBOTHBIX KIETKAX.
JladopaTopnasi pa6ora «CpaBHeHHE NPo1IecCOB (OTOCUHTE3A U XEMOCUHTE3A).

JlaGopaTopnas padora «CpaBHEHHUE NTPOLIECCOB OPOKEHUSI U OOIIECTBAY.

Tema 7. lononuTe1bHass HHGOPMALUA U 10CTAaBKa ee B Kamepy.

Peakuun  matpuuHOoro  cuHresa. [I[pyHMn — KOMIUIEMEHTApDHOCTM B PEaKUMsAX  MATpPUYHOIrO  cuHTe3a. Peammsanuss  BHYTpeHHEH
nHpopmanuu. 'eneTnueckuii kop, ero cpoiicTBa. Tpanckpunius — Marpuusbiii cuHTe3 PHK. [IpuHIMNBI TpaHCKpUNLMK: KOMIUIEMEHTApHOCTD,
AHTUIAPAIUIENILHOCTD, aCUMMETPUYHOCTh. Cobrodenue mampuunvix PHK 6 sykapuomuueckoii knemke. Hexooupyrowue PHK .

Tpancnsamus u ee dtanbl. Yuactue Buecenne PHK B OmocunTres Oenka. YcmoBusi OmocuuTe3a Oenka. KogupoBanue aMuHOKHUCIOT. Poib
pubocoma B OuocuHTe3€e Oelnka.



Coepemennvie npeocmagnenus o cmpoenuu 2eros . Opranusanusi TeHOMa y MPOKapHOTOB M JYKapHOTOB. Perynsuus akTUBHOCTU T€HOB Y
npokapuot. ['unore3a onepona (D. XKakob, XK. Mano). Morexynsapuvie mexanusmol s3Kcnpeccuu eeHos y aykapuom. Pone xpomamuna 6 peeynsayuu
pabomol 2enos . Perynsanns 0OMEHHBIX TpoleccoB B kamepe. Kietounslii romeocras.

Bupycel — HekneTounbsie (GopMmbl KU3HM H oOnuraTHele mapa3uThl. CTPOGHHE TMPOCTBHIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB,
O0akrepuodaroB. Kuznennviti yuxn JHK-cooepocawux eupycos, PHK-codepoycawux eupycos, odaxkmepuopacos. Obpamuas mpaHcKkpunyus,
peeepmasa, unmezpasd .

BupycHsie 3a60eBanus uenoBeka, KUBOTHbIX, pactenuit. CIIN, COVID-19, conunanbHble 1 MEAUITUHCKHE TPOOIEMBI.

buoungopmamura: unmecpayus u amanuz Oonvuwiux maccusos («bigdatar) cmpykmypHuix Ouonocuueckux oaumwix . Hamomexnonozcuu @
ouonoeuu u meouyune. Ilpoepammupyemvie ynxyuu deixkos. Cnocobwvt 00cmasKu 1eKkapcms.

JleMoHCTpaL U
IHoptpeter: H. K. Konbuos, /1. Y. IBaHOBCKUI.

Tabmuiel u cxeMbl: «buocunTes 6enkay, «I eHeTnueckuit koay, «Bupyce», «baktepuodaruy.

IIpakTnyeckas padora «Co3aHre MOJEIN BUPYCA».

Tema 8. ZKu3zHeHHBIN HUKJ KJIETKHA

Knerounslii muxi, ero mepuojsl U perynsaius. Uatepdaza u Muto3. OCOOEHHOCTH MpOLEcCOB, MpoTekaroumx B uHTepdaze. [logroroska
KJIETKH K JenieHuto. [IpecunteTnyeckuii (IOCTMUTOTUYECKHI ), CHHTETUYECKHI U TIOCTCUHTETUYECKUN (PEMUTOTUYECKHI) TepHO bl HHTEP(]A3HI.

Martpuuneiii  cunres JHK — pennukanus. punnuner  pernmmkanuun  JIHK:  KoMImeMeHTapHOCTb, IOJIyKOHCEPBATUBHBIN  CHHTES,
aHTUnapawieTbHoCTh. Mexanm3m perumukanuu JIHK. Xpomocomel. CTpoenne xpomocoM. TernoMepsl U TermomMepasa. XpOMOCOMHBIN Ha00p KIIETOK —
KapHOTHIL. JIMIUTOMAHBIN U raruionIHbIH HaOopsl XpoMocoM. ['oMoioruuHbie XpoMocoMbl. [1010BbIE XPOMOCOMBI.



Henenue knetku — Muto3. CTaud MUTO3a U BO3ZHHMKHOBEHHE B HUX TporeccoB. Tumbl mMuTo3a. Kapuoknnes u nutokune3. buonornueckoe
3HAYEHUE MUTO34.

PeFYJ'IHI_II/IH MUTOTHUYCCKOI'O IUKJIa KJIICTKH. HporpaMMI/IpyeMa;I KJIETOYHAs THOEIb — alonTo3.

Knerounoe siiapo, XpomMocoMmbl, (YHKIMOHAJIbHAs TEHOMHKA. Mexanusmvl npoaugepayuu, Ougd@epeHyuposKku, cmapenusi u nocieoOHUux
knemox. «L{ugpposas knemxay — 6uouHpopmayuoHusvie Mooenu IMOPUOHAILHOU KIeMKU.

JdemMoHcTpauMu

Tabuuipl U cxembl: «KU3HEHHBIN UK KIETKN», «MuTo3», «CtpoeHue Xxpomocom», «Perumkarus JJTHK».

O6ODVI[OBaHI/ICZ CBETOBOM MHUKPOCKOII, MUKpOIIPCIIapaThbl: «MHUTO3 B KJIETKaX KOpCILIKa JIYKa».

Jlaboparopnas padora «/3ydeHrne XpoOMOCOM Ha FOTOBBIX MUKPOIIPENApaATAX».

JlabopaTopnasi pa6ora «HabnoneHne MuTo3a B KJIeTKaX KOHUYMKA KOPEIIKa JIyKa (Ha FOTOBBIX MUKpOIIpenaparax ).

Tema 9. Ctpoenue u GpyHKIMOHUPOBAHUE OPraHU3MA.
buonoruueckoe paznooOpazue opranu3smMoB. OJHOKJIETOUHBIE, KOJIOHUAIbHbIE, MHOIOKJIETOUHBIE OPTraHU3MBI.

OcoOeHHOCTH CYIICCTBOBAHUA W  JKHU3HCACATCIIBHOCTH  OAHOKJICTOYHBIX  OPraHU3MOB. BaKTepI/II/I, apxeu, OJHOKJICTOYHBIC FpI/I6BI,
OAHOKJICTOYHBIC JKUAKOCTHU, IPYIrUC MPOTUCTHI. KomonuanpHbie OpraHu3MBbl.

BzanmocBs3b 9acTell MHOTOKIIETOYHOTO opraHusma. TKaHI/I, OpraHbl 1 CUCTEMbI OPraHOB. OpFaHI/I3M KaK eIMHOE YeJoBeuecTBO. I'oMeocTas.

Tkanu pacreHuid. TUNBl pacTUTENbHBIX TKaHEH: oOpa3oBaTesbHAas, IMOKPOBHAs, IPOBOAIIAs, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH
CTpOeHMsI, PYHKLMHU U pacloio’KeHNE TKaHE! B OpraHax pacTeHHH.



TkaHu KUBOTHBIX M deloBeKa. THIIBI TKaHEH >KHMBOTHBIX: SIUTECIMATIbHasd, COCAUMHUTCIIbHAA, MbIIICUHAsA, HCPBHAs. OcobOenHocTH CTPOCHUA,
(bYHKI_[I/II/I " pacCiioJIOKCHUE TKaHEl B opraHax >XMBOTHBIX W YCJIOBCKaA.

OpFaHH. BereraruBnble u T'CHCPATUBHBIC OPraHbl paCTeHHﬁ. OpFaHBI M OpraHbl )KUBOTHBIX U YCJIOBCKA. (DYHKHI/II/I OpraHoB U CUCTEM OpIraHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenmii. CKeneTbl OJHOKICTOYHBIX W MHOTOKJIETOYHBIX KHUBOTHBIX. Hapy)KHBIH W BHYTPEHHHI
ckeseTbl. CTpPOCHUE U ONPEACIICHUE COEAMHEHUI KOCTEH.

JIBrokeHHE OpraHu3MOB. [IBM)KEHUE OJHOKJIETOYHBIX OPraHWU3MOB: aMEOOHWHOE, >KTYTHKOBOE, PECHUYHOE. /[BM)KEHHWE MHOTOKJICTOYHBIX
pacTeHMIi: TPOMU3MBI M HACTHH. [[BMKEHHE MHOTOKJICTOYHBIX JKUBOTHBIX W YeJOBEKa: MblieuHas cucrteMa. Pednexc. CkeneTHbIe MBIIIIBI U HX
pabora.

ITuranue OpraHnu3mMoB. ITormomenue BOJBbI, YITICKHUCIIOTO I'a3a U MUHCPAJIbHBIX BCUICCTB PACTCHUAMMU. ITutanue >KUBOTHBIX. BHYTpI/IHOJ'IOCTHOC
n BHYTPUKIJIICTOYHOC IMUIICBAPCHUC. IIutanue IIO3BOHOYHBIX JKHBOTHBIX. OTI[CJH)I 3aKJIFOYCHUA COrJIallICHUA. HI/IHIeBapI/ITeJII)HI)IG
KCIIC3hbI. HI/IH_[eBapI/ITCJ'IbHaﬂ CHUCTCMaA 4YCJIOBCKA.

Ipixanue  opraHu3moB. [[pixanue  pacteHuil. [Ipixanue  kuBOTHBIX. [luddy3us  ra3a  dvepe3  MOBEpXHOCTh  KieTku. KokHOe
npixanue. [IpixatensHas moBepxHocTh. JKabepHoe U Jerkoe AbixaHue. [[pIxaHue MO3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA. DBOJIOIMOHHOE YCIOKHEHUE
JIETKUX TIO3BOHOYHBIX >KHBOTHBIX. J[pIXaTenbHass CHUCTEMa dYeJoBeKa. MexXaHU3M BEHTHIISAIUU JISTKUX Yy NTHIl W MIICKONUTAIONMX. PerymupoBanue
obOmiecTBa. JIpIxarenbHbIC 00BEMBI.

TpaHCIIOpT BEWIECTB y OPraHuU3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHHil. TpaHCIOpPT BeIIeCcTB y XMBOTHBIX. KpoBEeHOCHas cucrema M ee
opranbl. KpoBeHOocHast ~ cucTeMa  IO3BOHOYHBIX  JKMBOTHBIX M yenoBeka. Cepalie,  KpOBEHOCHbIE  cocylbl U KpoBb. Kpyru
KpPOBOOOpAIIEHUs. DBOJIOIMOHHBIE OCI0KHEHUS MOPAaXKEHNs1 KPOBEHOCHOM CUCTEMBI TO3BOHOUHBIX KUBOTHBIX. PaboTa ceplia 1 ee peryimpoBaHue.

Beinenenne y opranusmoB. Beinenenue y pacrennii. Boiienenue y »kuBoTHbIX. COKpaTuTenbHble Bakyonn. Opransl BeineneHus. Ounbrpanmys,
CeKpeuusa u O6paTHOC BCaChIBAHUE KaK MECEXaHHU3MBbI pa6OTI)I OpraHoOB BBIJACJICHUS. CBsi3b TMOJIOCTH Tena C KpOBeHOCHOfI n BBI)ICJII/ITCJIBHOI;’I
MIOCJIEI0BATENBHOCTHIO. BhiieneHne y mo3BOHOYHBIX JKMBOTHBIX M denoBeka. [louku. Ctpoenue u GpyHKIMoHpoBaHHe HehpoHa. OOpa3oBaHnEe MOYH
y YeJIOBEKa.

3amuTa OpraHu3MoOB. 3alUTa y OJHOKJIETOYHBIX OpraHu3MoB. CIOphl TYOUTENbHBI W IUCTHI MPOCTEHIINX. 3alUTa Y MHOTOKJIETOYHBIX
pactenuii. Kyrukyna. Cpencrtsa nacCUBHOM M XMMUYECKOM 3aUThl. DUTOHITUABI.



3ammTa 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [[OKpOBBI ¥ WX TPOU3BOJAHBIC. 3allUTa OpraHu3Ma oT Oosie3Hedd. UMMyHHas cucTtema
yenoBeka. KieTouHblii ¥ rymMopaibHbIi UMMYHUTET. BpOXXACHHBIM W TPHOOPETEHHBIM OCOOCHHBIH MMMYHHTET. T€opHus KIOHAIbHO-CEJIEKTUBHOTO
ummynurera (II. Opnux, ®. M. bepner, C. Tonerasa). BocnanuTtenbuble OTBEThl OpraHu3MoB. Poib BpOXKJIEHHOr0O HMMMYHHMTETAa B Pa3BUTHU
CUCTEMHBIX 3a00JIeBaHUM.

Pa3Bnedenue u peryJMpoBaHue y OpraHu3MoB. Pa3paKuMOCTh y OJTHOKJIETOUYHBIX OpraHu3MOB. Takcucel. PazpaxxumMocTb U peryjinpoBaHue y
pactenuii. PocToBbIe BElIECTBA U UX 3HAYEHUE.

HepBHas cucrema u peduieKTOpHasl peryiisiius y >KHBOTHBIX. HepBHas cuctema M ee OTHesbl. DBOJTIOIMOHHOE YCIIOKHEHHE HaPSKESHUS
HEPBHOW CHUCTEMBI Y JKUBOTHBIX. OT/IEIBI TOJOBHOTO MO3Tra TMO3BOHOYHBIX JKUBOTHBIX. Pediiekc u peduiekTopHast ayra. be3ycioBHBIE M YCIOBHBIE
pedaekchl.

['ymopanbHast peryiasuus M SHAOKPUHHAs CHUCTEMa >XMBOTHBIX M 4YesloBeKa. JKene3bl 3HIOKPHMHHOM CHUCTEMBI M UX TOPMOHBIL. [leiicTBue
rOPMOHOB. B3anMoCBs3b HEPBHOM U SHAOKPUHHON cucTeM. ['unoranamo-runoduzapHas cucrema.

JleMoHCTpaLuu
Ioptper: U. I1. ITaBnos.

Tabmauiel 1 cxeMbl: «OTHOKIETOYHbIE BOABI», «MHOTOKIETOUHBIE BOIbI», «baktepuny», «lIpocreiimmey, «OpraHbl IBETKOBBIX PACTCHHID,
«CucTeMbl OpraHoB IO3BOHOYHBIX KUBOTHBIX», «BHYTpeHHee cTpoeHue pacteHuin», « Tkanu pacrennit», «KopHesble cuctemMbl», «CTpoeHHE CTEOI».
», «CTpoeHHe JMCTOBOM IUIACTUHKW», «TKaHM >KHUBOTHBIX», «Ckener denoBekay», «llumeBaputensHas cuctema», «KpoBeHOCHass cucreMay,
«/pixarenpHas cucremay», «HepBHas cucrema», «Koxa», «Mpledynas cucrteMa», «BpiienurenbHas cucTeMay. », «OHJIOKPUHHAS CHUCTEMay,
«Ctpoenne ™Mby, «Mmmynurery, «KumeunononoctHeie», «Cxema muTaHus pacTeHHil», «KpoBEHOCHBbIE CHUCTEMBI MO3BOHOYHBIX KUBOTHBIX»,
«Ctpoenue ruapbl», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHHe 0eBoro uepBs», «HepBHas cucrema prid», «HepBHasi cucreMa JISITYILIKH»,
«HepBHas cucrema mnpecmblkarommxcsa», «HepBHag cucrema nruny, «HepBHas cucrema Miekonurarommx», «HepBHas cucrema yenoBekay,
«Pedexey.

OO6opyoBaHKe: CBETOBOII MHUKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOUYHBIX OpPraHU3MOB, MHKpPOIpErnapaThl TKaHEW, pPaKylIKU MOJUIIOCKOB,
KOJIJIGKIIUM HACEKOMBIX, MIJIOKOXKHX, JKUBBIE SK3EMIUIIPbl KOMHATHBIX DPACTeHMH, repOapuu pacTeHHUH pa3HBIX OT/ENOB, BIIAXKHbIE MpenapaTsl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMH OECIO3BOHOYHBIX KUBOTHBIX, CKEJIEThl UelIOBeKa, 000pyI0BaHHUE JAJIsl MPOU3BOJCTBA IMOYBEHHOIO U
BO3/YIIHOTO CHIPBS. 3JIEMEHThI MUTAHUS, TIPOU3BOIHBIE KpaxMajia U COeJUHEHUs O] IeHCTBHEM (PepMEHTOB, 000PYAOBaHUE JUIsl TPOBECHHUS OTIBITOB
10 5)KOHOMMYHOCTH KU3HEHHBIX EMKOCTEH JIETKMX, MEXaHUYECKUX MEPETHNX ABUKEHUHN, MOJIEIN TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.




JladopaTopHasi padora «/3ydyeHne TKaHEH paCTEHUI.
Jlaboparopnasi padora «/3yuyeHne TKaHel JKUBOTHBIX.

JlaboparopHasi padora «/3ydyeHrne opraHoB IBETKOBOT'O PACTECHUSI.

Tema 10. PazmHoO:KeHHNE U pa3dBuTHEC OPraHu3mMoB.

@opMbl pa3sMHOXKEHHUS OpraHM3MOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U MOJIoBoe. Buabl 0Gecrnosioro pa3MHOXKEHUS: IOYKOBaHHE,
cropyJsanus, pparMeHTanus, KIOHUPOBAHHUE.

ITonosoe pa3mHoxeHue. [lonoBsie KJIETKH, WU rameTbl. Melio3. Craguu Meno3sa. [loBenenune XpPOMOCOM B
meiioze. Kpoccunrosep. bruonornueckuii cMbIci Meiio3a 1 110JI0BOTo npotecca. Meio3 u ero Mecto B )KU3HEHHOM LMKJIE Tell.

HpensaponblmeBoe pa3BUTHC. I'ameTorenes Y KHUBOTHBIX. ITonmoBbIe KEne3bl. O6pa30BaHHe U pa3sBUTHUC IIOJIOBBLIX KIICTOK. CHGpM&TOFCHCS u
OOI'CHE3. CTpOCHI/IC IMOJIOBBIX KJICTOK.

OHJ'IO,I[OTBOpCHI/IC u 3M6pI/IOHaHLHOC Pa3BUTHUC KUBOTHBIX. CnocoObl OIJIOAOTBOPCHUSA: HAPYKHOC, UCCIICIOBAHUS. HapTeHoreHe3.

WNunuBuayalbHOE Pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOJIOTUS — HayKa O pa3BUTHM OPraHU3MoB. Mopghocenes — oouna u3 enagmvix
npobnem  ambpuonocuu. llonsmue  mopgoecenos  u  mooenu  mopgocenesa . Ctaguu  H>MOpHUOTEHE3a  JKUBOTHBIX (1O  TPUHIMITY
asarymwkn). Ipo6aenue. Tunsl  npobnenus. Jemepmunuposannoe u Hedepmunupoganuoe Opoobaenue. bracmyna, 6udwr 6nacmyn . OcoOEHHOCTH
IpoOJIeHNsT MIIEKOMTUTAIONINX. 3apOABIIIEBbIC JTUCTKH (TacTpyJsius). 3aKkiiaka OpraHOB M TKaHEH W3 3apOJbIIIEBBIX JIMCThEeB. B3anmMHOe BIMsSHUE
pa3BUBAIONIETOCS  3apojiplila (SMOpHOHANbHAs MHIYKLMSA). 3aKjiajKa IUIaHA BOCCTAHOBJICHMsI THMTAaHUS KakK pe3ylbTaT HepapXUuecKux
B3anMo/ieiicTBuil reHoB. Habmonenne 3a s3MOpHOHAIBHBIM Pa3BUTUEM PA3UYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3Butue xuBoTHbIX. [locTamMOpronanbublil nepuo. [Ipsmoe u Henpsimoe pazputue. Pazputue ¢ meraMopo3oM y OE€CIIO3BOHOUYHBIX U
ITI03BOHOYHBIX JKMBOTHBIX. bHosornueckoe 3HadeHWE NPSAMOTO W HENPSAMOrO PAa3BUTHs, HMX PACIPOCTPAHEHHWs B Ipupone. Tumsl pocra
KHUBOTHBIX. DAKTOPHI PEryJsiiUd pocTa >KMBOTHBIX M dYenoBeka. CTaauu NOCTAIMOPHOHAIBHOIO pPAa3BUTHS JKUBOTHBIX M dYenoBeka. [lepnosbl
OHTOreHe3a yenoBeka. CTapeHue U CMEepTh Kak OMOJIOTHYECKUE TPOLIECCHI.



PasmuoxeHne u pasButue pacteHuid. [lameroput u crmopodut. Meito3 B XKM3HEHHOM IMKJIE pacTeHuid. OOpa3zoBaHue CHOp B MpoIEcCce
Mmeio3a. ['amerorenes y pacreHuid. OTuIOHOTBOpEHHE M pa3BUTHE PACTUTENbHBIX OpPraHu3MOB. J[BOWHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX
pactenuii. OOpa3oBaHUE U PA3BUTHE CEMSH.

MexaHu3Mbl peryJisiiui OHTOrEHE3a Y PACTEHUMN U KUBOTHBIX.

JleMoHCTpan U

[Moptpetst: C. I'. Haamun, X. [lIneman.

Tabuunpl U cxembl: «BereraTuBHOE pasMHOXKeHUE», « THUIBI OECIONIOro pa3MHOXKEHHUs», «Pa3MHOXEHHE XJIaMHUJIOMOHAIb», «Pa3MHOKEHHE
3BIJICHBDY, «Pa3smMHOkeHHe THAPE, «Meiio3y, «XpomocoMbl», «I'ameroreHes», «CTpoeHHE SUIIEKIECTOK M CIEepMaTo30MaA0B», « OCHOBHBIC CTaIuu
oHTOreHe3a», «lIpsmoe u Hempsimoe pasButue», «Pa3Butue wmaiickoro xyka», «Pa3Burue capanum», «Pa3zButue mnsarymku», «JlBoitHoe

OIUIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHHi», «CTpoeHuEe CeMsH OIHOMOJBHBIX M JIBYAOJBHBIX paCTEeHUI», «KU3HEHHBIH IUKJI MOPCKHUX KamyCT »,
«OKu3HeHHBbIN UK MXay, «KU3HEHHBIN ITUKJI MAOPOTHUKAY, « KU3HEHHBIN LUK COCHBIY.

O6ODVI[OBaHI/ICZ CBETOBOM MHUKPOCKOII, MUKPOIIPpCIIapaThbl HﬁHeKHCTOK H CIICpMATO30M 0B, MOJICJIb «I_II/IKJ'I Pa3BUTHA JIATYIIKID).

Jlaboparopnasi padora «/3yueHne 3aps/1a MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTaxy.
IIpakTuyeckasi pa6ora «BpIsBICHNE IPU3HAKOB CXOJICTBA 3apOBIIIEH TO3BOHOYHBIX )KUBOTHBIX».

Jla6opaTopnasi pa6ora «CTpoeHHEe OPraHOB Pa3MHOXKEHUS BBICIINX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHu3Ma.

VcTopusi cTaHOBIIEHUS W Pa3BUTHs TE€HETHKH Kak Hayku. PaGotel Menmens, I'. ne ®pusa, T. Moprana. Poib OTedecTBEHHBIX YYEHBIX B
reHetuke paszButusa. Padoter H. K. Kombmosa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 1O. A. ®wmmmuenko, H. B. Tumodeena-
Pecosckoro.



OCHOBHBIE TEHETUYECKUE MOHATUSA U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJICNIBHBIE TE€HBI, aIbTCPHATUBHBIC IPU3HAKU, JOMUHAHTHBIA U
peLieCCUBHBIN IPU3HAK, FTOMO3UI0Ta, FE€TEPO3UT0Ta, YUCTas JIUHUA, THOPUbI, TeHOTUH, (eHOTHIl. OCHOBHBIE METO/Ibl FT€HETUKU: TMOPUI0IOrHUECKU,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKUA.

JleMoHCTpanuu

[Hoptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. W. BaBunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO0. A. ®ununyenko,
H. B. Tumodees-PecoBckuid.

Tabmuiel U cxeMbl: «MeTOIbI TeHETUKIY, «CXEMbI CKPEIITUBAHUS.

JlaGopaTopHnas padora «/{po3oduia kak 00BEKT FTeHETUIECKUX UCCIECTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Monorubpuanoe ckpemniuBanue. [lepBoiii  3akoH  Menaenuu — 3aKOH eauHOOOpa3zust THOPUIOB MepBoro mokosieHus. [IpaBuio
JoMHUHHpOBaHUs. BTopolt 3akoH MeHenun — 3aKoH pacrpeziesieHus: Ipu3HakoB. LluTonornuyeckrie OCHOBBI MOHOTMOPHUIHOTO CKpeluBanus. [ unoresa
YUCTOTBI UTPHI.

AHaJ'II/ISI/II)YIOH_Iee CKpCUIMBAHUC. HpOMe)KYTOLIHHﬁ XapaKkTep HACJICAOBAHU. Pacmierienue IIPU3HAKOB IIPpU HCIIOJIHOM JOMUHUPOBAHUH.

I[I/IFI/I6pI/II[HO€ CKpCIIUBAaHUC. TpeTI/Iﬁ 3aKOH MeHaeIuM — 3aKOH HE3aBHCHUMOTO HacliedOBaHMUS IIPU3HAKOB. ]_[I/ITOJIOFI/I‘-ICCKI/IG OCHOBBI
Z[I/IFI/I6pI/I)1HOFO CKpCIIMBaHMA.

CuennenHoe wuccinenoBanue mnpuszHakoB. Paborer  T. Moprana. CremnyieHHOe HacjelOBaHHE TEHOB, HapylIeHHWE CLEIUICHUS MEXIy
reHaMHu. XpOMOCOMHasi TEOPUs HACIIEICTBEHHOCTH.

I'eneTnueckuil mos. XpOMOCOMHBIN MEXaHU3M OIPEIEIICHHs 10JIa. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. |'OMOTaMETHBI U IeTeporaMeTHBIN
noi1. ['eneTnyeckas CTpyKTypa IOJIOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CLUEIJICHHBIX € ITOJIOMKOH.



I'enotun kak 1enoctHas cucrema. [lnefioTponusi — MHOXKECTBEHHOE JeCTBHE TeHa. MHOKECTBEHHBIM —aiuienu3M. BzaumoneiicTBue
HeaJuIeNIbHBIX TeHOB. KoMIuieMeHTapHoCTh. Onucras. [lomumepust.

['eHeTMYECKUI KOHTPOJIb DPA3BUTUS PACTCHMM, XUBOTHBIX M 4YEJIOBEKA, a TAaK)KE KOHTPOJb MX IPOLECCOB, IOBEIEHUS M KOTHUTHUBHBIX
¢bynkuuid. 'eHeTHYeCKre MEXaHW3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBHS «XO3SUH — MApa3uT» U «XO03IUH — MUKpOOHOM». [ eHeTnueckue
aCIIEKThl KOHTPOJIS M U3MEHEHHsI €CTECTBEHHONW MH(POPMALIMU B KJIETKAX U OpraHu3Max MOKOJICHUH.

JemMoHCcTpauMu

IToprpetsl: I'. Menaens, T. Mopras.

Tabmuubl u cxewmsl: «IlepBerii 1 BTOpOol 3akoHBI Mennaens», «Tperuit 3akoH Menzaens», «AHanu3upylomee CkpenmBanuey», «HemnomaHoe

JOMUHUpOBaHUE», «CIIeMIeHHOE UCCIIeJOBAaHUE MPU3HAKOB y Npo3oduiely, «I'eHeTnka nona», «Kapuotun denoekay, «Kapuotun apo3opuib. ,
«Kapuorun ntuup», « MHOKECTBEHHbBIN AJIENU3M», «B3anmoneiicTBue reHOBY.

OO6opyoBaHue: MOZEIb JUIsl PACIPOCTPAHEHUs IPU3HAKOB €AMHO00pa3usi ruOpUI0B MEPBOIO MOKOJIEHUS U pa3J/IeleHUs IPU3HAKOB, MOJEIb
JUTSI IPOSIBJICHHS IPU3HAKOB HE3aBUCHUMOTO HACJIEIOBAHUSI, MOJIEIb ISl IPOJOJIKEHUS PU3HAKOB CIETIJIEHHOTO HACJIE0BAHMS, CBETOBOM MUKPO CKOTI,
MUKpomnpenapar: «/Ipo3odunay.

IpakTnyeckas padora «/3ydeHue pe3ylIbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PHIIBD».

IpakTnyeckas padora «/3ydyeHue pe3yabTaToB AUTHOPUIHOTO CKPEUIUBAHUS Y APO30(UITBIY.

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

BiaumoneiictBue npu BO3JCHCTBUM TI'€HOTHUNA U Cpcaa IIpeBpallaroTCad B (I)CHOTI/IH. M3MeHYHUBOCTh IIPU3HAKOB. KauecTBennrle u
KOJIMYCCTBCHHBIC ITPU3HAKHU. Buaer n3MeHUMBOCTH: HEHACIIECACTBEHHAS U HACJICACTBEHHAS.

MoudukaonHas ~ U3MEHYMBOCTh. POl  3akilloyeHHs B CTOPOHY — MoAuQHKalMoHHOM  m3MmeHunBocTH. Hopma  CocrosiHue
npu3Haka. Bapuannonusiii psia u BapuanuonHas kpusasi (B. Moranncen). CpoiicTBa MOoAH(PHUKAITMOHHON U3MEHYUBOCTH.



I'eHoTHIMUecKass W3MEHUYMBOCTL. CBOMCTBA TIE€HOTHIIMYECKON W3MEHUHMBOCTH. BUABI T'€HOTHUIIMYECKON H3MEHUYMBOCTH: KOMOWHATHBHAS,
MyTaIMOHHasl.

KoMOnHaTHBHAs N3MEHYUBOCTL. Melo03 U IMOJI0BOM mponecc — oCHOBa KOMOMHATHUBHOM M3MEHUYMBOCTH. P0OJIb KOMOMHATUBHOM U3MEHUYMBOCTH B
CO3aHNHU IT'CHETHUYCCKOI'O pa3H006pa3H;1 B IIpe€Jciiax OJHOIO BUAA.

MYTaLII/IOHHaSI HU3MCHYHBOCTD. BI/II[BI MYTaI_[I/Ifli T'CHHBIC, XPOMOCOMHBIC, TCHOMHBLIC. CrioHTaHHBIE U HHAYOUPOBAHHBIC MYTallUH. }I;[epHHe n
HUTOIINIA3SMATUYCCKUC MYyTalluu. ComMaThyeckre U IIOJIOBBIE MyTalu. HpI/I‘-II/IHBI BO3HUKHOBCHU S MyTaLII/IfI. MYTaI‘eHBI U HX BJIHAHUC Ha
OpraHu3Mbl. 3aKOHOMEPHOCTh ~ MYTAI[MOHHOI'O  Ipoliecca. 3aKOH  IOMOJIOTMYECKUX  psAJOB B HaciueacTBeHHoW  um3MmeHuumBoctu  (H.U.
Basunos). Buesigepnast ”3BMEHUHMBOCTb U HACJIEICTBEHHOCTD.

Onucenemuxa u dNUeeHOMUKA, PO INUEHEMUUEeCKUX PaKmopos 8 HACIeO08AHUU U USMEHYUUBOCNU (PEHOMUNUYECKUX NPUSHAKOE 8 OP2AHUME.

JleMoHCTpaL U

Iloprpertsl: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmumpl ¥ cxeMbl: «Buasl  M3MeHYMBOCTHY, «MoauduKalmoHHass HW3MEHUYHMBOCTh», «KoMOWHATHBHAS M3MEHYUBOCTBY», «Meio3y,
«OmnonorBopenuey, «I'eneTndeckue 3a001eBaHUs YeIOBEKay», «BUIIbI MyTaIim.

OO6opynoBaHue: )KUBbIE U repOapHble FK3EMIUIIPbl KOMHATHBIX PACTEHUM, pUCYHKHU ((poTorpaduu) >k MBOTHBIX C PA3IMYHOM XPOHOIOTHUECKON
U3MEHUYUBOCTBIO.

JlaGopaTopnasi padora «lccnenoBanue 3akOHOMEpHOCTEH MOAM(UKAIMOHHOW HM3MEHYMBOCTH. [locTpoeHHe BapHallMOHHBIX PsIOB U
BAPUALIMOHHON KPUBOI».

IpakTnyeckas pa6ora «MyTtaiun y 1po30¢puiibl (Ha FOTOBBIX MUKpOIpenapaTax)».

Tema 14. I'eneTnka 4ej10BeKa.



Kapuotun uenoBeka. MexayHaponHas TporpaMma HCCIAEAOBaHUS TeHOMa  4YeloBeKa. MeToabpl HM3YyYeHHs] TEHETHKH YeJIOBEKa:
TeHEATOTHYEeCKU, OJW3HEIOBBIN, NUTOTCHETHYECKUH, MOMYJISIMOHHO-CTATUCTUUCCKUN, MOJEKYISPHO-TeHeTHYeCKuid. COBpEMEHHOE OIpe/Ie/ICHHUE
IrE€HOTHIA: TIOJHOT€HOMHOE CEKBEHHUPOBAHHWE, TE€HOTUIIMpOBaHUE, B TOM uucie ¢ mnomoinpio [I[P-ananuza. HacnencrBennsie 3aboseBaHus
YesioBeKa. [ 'eHHbIe 1 XpOMOCOMHBIE 3a00JIeBaHMsI YeslOBeKa. bosie3HU ¢ HACIeACTBEHHOM PEIpacoioKeHHOCThIO. 3HAUCHHE MEIUIIMHCKON TeHETUKH
B TPEJIOTBpPAIICHWM ¥ BO3HUKHOBEHWH T'CHETHMUYECKHMX 3a00JIeBaHMU  UeloBeKa. MeIuKo-reHeTH4YeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIeTKH. [loHsATHE «TeHeTHYeCKass Harpy3Kay. DTHYECKHE aCleKThl B 00JIACTH UCCIIEOBAaHUHN PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnmueckue (baKTOpBI MTOBBIIICHHOMN YYBCTBUTCIIBHOCTU YCJIOBCKAa K XHUMHYCCKOMY 3arpsa3HCHUIO OKPY)KaI-OH_[eﬁ CpCabl. I'eneTnmueckas
MpeaAPaCIIOIOKCHHOCTD YCJIOBCKA K IMATOJIOTUSAM.

JleMoHCTpaLuu

TaOauibl U CXEMBI: ((KapI/IOTI/IH YCJIIOBCKA», «MeTtoasl HU3YUCHUSA TCHCTUKHU YCIIOBCKA», «["eneTnyeckue 3a00€BaHNUS YETOBEKAY.

IIpakTuyeckasi padora «CocTaBieHUE U aHAIU3 POJIOCIOBHON.

Tema 15. Boi6op Ten

Jomectukanus u BeIOOp. 3apoxkaeHue cenekiuu u peructpauuu. Ooydenne H. V. BaBuioBa o LleHTpax mpoHCXOXIEHHUS U MHOTOOOpa3Hs
KYJIbTYpPHBIX pacTeHHil. PoJib ceieKiuu B CO3JaHuM Pa3JIMYHBbIX PACTEHUU U OPOJ KUBOTHBIX. COpT, mopoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSIOB
B HacneacTBeHHOM u3mMeHunBoctu H. Y. BaBunosa, ero 3HaueHue 1Jisi CEJIEKIIMOHHON PaOOTHI.

Metozapl ceneKIMoHHOW paboThl. MICKyCCTBEHHBIH OTOOp: MAacCOBBIM M MHAMBUAYATbHBIN. JTanbl KOMOWHAIIMOHHON cenekuuu. Mcnbitanue
MIPOU3BOIUTENEH IO MOTOMCTBY. OTOOpP MO TEHOTUITY C TOMOIIBIO OIEHKU (PEHOTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY ¢ momolsio aHanmu3a JJHK.

HckyccTBEHHBI MyTanusi Kak METOJl CEJIEeKIIMOHHOM palOoThl. PamuaniMoHHbII M XUMHUYECKHIl MyTareHe3 Kak HCTOYHHMK MYyTalUil B
KyJIbTYpHBIX (popmax opranu3moB. Vcronb3oBaHne reHOMHONW 00paboTku 1 MeTo/10B pekoMOuHanTHOM JIHK mist monyuenus ucxoaHoro marepuana
JUISL CEJIEKIIUH.



[Tonyuenue monuruionsoB. BuyTpuBuaoBas  rubpuausanus. baM3kopoicTBeHHOE — CKpelllMBaHue, WiIM  UWHOpuauHr. HepoacTBeHnHoe
CKpelllMBaHue, wiu ayropuauur. ['erepo3uc u ero mpuumna. Mcnonb3oBanue rereposuca B cenekuuu. Otnanénnas rubpunuzanusd. [Ipeogonenue
OecrIo st MEXBHUIOBBIX THOPHIOB. JlOCTHIKEHUS CENIEKIINHA PACTCHUN U )KUBOTHBIX. «3€1éHAs pesontoyusy.

CoxpaHeHue W M3y4eHHE T€HETHYECKHX PECYpCOB KYJIbTYPHBIX PACTCHHUH M UX AMKHX POJIUYEH JUIsl CO3/1aHUS HOBBIX COPTOB M T'HOPHIIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYD. M3yuenue, coxpanenue u YnpaeieHue 2eHemudecKuMu pecypcamu CenibCKOXO3AUCEEHHbIX U NPOMbICIO8bIX
JHCUBOMHBIX 6 YENAX VIYUULEHUS CYUWEeCmEYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCOB, 8 MOM YUCTe C NPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHBIX UCCTIE008AHULL, NEPEO0BbIX UOell U NEPCHEKMUBHBIX MEXHOIO02UL.

JeMoHCcTpauMu

[optpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykssinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibt v cxembl: «L{eHTpbI MPOUCXOKICHNS U MHOTO00pa3us KyJbTYPHBIX PACTCHHI», «3aKOH TOMOJIOTHYECKUX PSIIOB B MTOCTIEIOBATEIBHOM
U3MEHYHUBOCTHY, «MeTobl cenekiumn», «Otnanénnas rudpuanzanusy, «MyrareHes».

JlabopaTopnasi padora «l/3ydyeHne pa3HOBUIHOCTEN KyJIbTYPHBIX PACTEHUM U IOPOJ JOMAITHUX )KUBOTHBIX».
Jlaboparopnasi padora «/3ydyeHrne METOZI0B CEJIEKIIUN PACTCHUI.
IIpakTuyeckas padora «IIpuBuBKa pacTeHUIN.

Ikckypcusi KOCHOBHbIE METOJbl U JOCTHKEHHUS CEJIEKIUU PACTeHMH U JKMBOTHBIX (Ha CEJEKIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMmy,
COPTOUCIIBITATEIbHBIA YUaCTOK, B TEIUIOBOE XO34HCTBO, B Ta0OPATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BMOoTEeXHOJIOrUSl U CHHTETHYECKAS OUOJIOT .

O6’I)GKTI)I, HCIIOJIb3YEMBIC B 6HOT€XHOJ’IOFI/II/I, — KJICTOYHBIC W TKAaHCBBIC KYJIbTYPbI, HCCICAOBAHUA, UX XAPAKTCPHUCTHUKH. TpaHI/IIII/IOHHaSI
OMOTCXHOJIOT U XJ'IG6OH€‘-IGHI/IC, MMOJIy4YCHHC KHUCJIOMOJIOYHBIX MMPOAYKTOB, BHUHOACIIHUC. MI/IKp06I/IOHOFI/I‘{eCKI/Iﬁ cunre3. OOBEKThI
MI/IKpO6I/IOJ'IOFI/ILIeCKI/IX TEXHOJIOTHiA. HpOI/ISBO,}]CTBO 66J’IKOB, AMHWHOKHCIJIOT U BUTAMHHOB.



CO3ILaHI/Ie TEXHOJIOTHI B HHCTPYMCHTOB LECJICHAIIPABJICHHOI'O USMCHCHHA N KOHCTPYUPOBAHHA T'CHOMOB C LCJIBIO MOJIYUYCHUA OPraHu3MOB U UX
KOMITOHCHTOB, COJACPKAINX HE BCTPCUAIOIIHUECA B IIPUPOAC OMOCHHTETHYECKHE IIyTH.

Knerounas unxkenepus. MeTopl KyJIbTUBHUPOBAHUS KJIETOK M TKaHEH pacTeHHi W >kuBOTHBIX. Kpnobanku. Comaruueckas ruOpuanzanus u
COMAaTHYECKHI 5MOpuoreHes. Mcronp3oBaHue TramiouOB B CEICKIUH pacTeHUl. [lonyuenue MOHOKIOHANbHBLIX —anmumen. Mcnonvsoeanue
MOHOKJIOHANbHBIX U NOJIUKIOHATbHBIX anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEKOHCTPYKIUS SIMIIEKIETOK M KJIOHHPOBAHUE
KUBOTHBIX. METOJl TpaHCIUIAHTALMU SIAEPHBIX KIETOK. TexHonocuu 0300pO6ieHuUs], KYIbMUSUPOBAHUS U MUKPOKIOHANILHO20 ~DPA3SMHONCEHUS]
CeNbCKOXO03AUCMBEHHBIX KYIbMYP .

XpoMocoMHass U TreHHasi MHKeHepHs. MIcKycCcTBEeHHBIM CHHTE3 TeHOB M KOHCTpyHpoBaHue pekoMOuHaHTHbIX JIHK. Cozdanue mpanceenmnvix
opeanu3mos . JIoCTHKEHUS U MEPCIEKTUBBI XPOMOCOMHOM U TeHHON MH)KEHEPHH. DKOJIOTUYECKUE U 3TUYECKUE MPOOIeMbl TeHHON HHKEHEPUU.

Memuunckue onorexnonorun. [locrrenomuas nudposas menununa. [11P-1rarnoctuka. MeTtaboJIOMHBIN aHATN3, TCHOIICHTPUYECKUA aHAIIU3
MPOTEOMa YEJIOBEKA ISl OLEHKH COCTOSHUS €ro 370pOBbs. MCmonb30BaHUE CTBOJIOBBIX KIIETOK. TapreTHass tepamusi paka. 3D-OmowmkeHepus st
pa3paboTku (GyHIAMEHTAIbHBIX OCHOB COBPEMEHHBIX TEXHOJOTUH CO3JaHMs, KOMIUIEKCHBIX TKaHEH, TEXHOJOTWH TpeXMEpHOro OMOMPUHTHUHTA U

ckaddonauHTra IS perieHus 3a/1a4 ePCOHATTM3UPOBAHHON MEIUIIUHBI.

CozlaHue BEKTOPHBIX BaKLMH C LENbI0 OOecrieueHuss KOMOMHUPOBAHHOM 3auThl oT Bo3Oynuteneid OPBU, ycraHoBieHHE MOJIEKYISPHBIX
cTpykTyp ectectBeHHbIX PHK-conepaxaniux BupycoB, BbI3bIBAIOIINX OMAacHble 0c000 3a00JIeBaHMs YelOBEKa U )KUBOTHBIX.

JleMoHCTpan U

Tabaune! u cxeMsl: «Vcronb30BaHKe UCCIIEOBAHUM B TPOMBIIIJIEHHOM IIPOU3BOACTBEY, «Kiierounas nnxenepus», «I'eHHast HHKEHEPUsI».

JlaGopaTopnasi pa6ora «/3ydyeHne o0beKTOB OMOTEXHOIOTUN.
IIpakTuyeckas padora «JIlyulloeHne MOIOUHOKHUCIBIX IPOAYKTOB.

BKCKprI/Iﬂ «buoTexHoJI0rus — BayKHEUIast MMPOU3BOAUTCIIbHAA CUJIa COBPEMCHHOCTU (Ha OMOTEXHOJIOTHYECKOE HpOI/ISBOJICTBO)».



11 KJIACC

Tema 1. 3apo:xaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJIECHUA B OMOJIOTHH.
OpommonnonHas teopust Y. lapsuna. [Ipennocsuiki BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb U Hay4yHas JaesteabHocTh Y. JlapBuHa.

HBmwxynmecs cuwibl BufoB 1o Y. /lapBuHy (BBICOKas CTENEHb Pa3MHOXKEHHMS OPTaHU3MOB, HACJIEICTBEHHAas H3MEHUMBOCTh, OOphOa 3a
CYILIECTBOBAHUE, MBICIIM  UCKYCCTBEHHBIH 0TOOD).

Odopmnenne  cunrernueckoir  Teopun  sBomonuu  (CTD). HelitpanbHass  teopusi  peBodtoni. CoBpeMeHHasE  HBOJIIOIMOHHAS
Ouosorus. 3HaueHre YBOJIOLIMOHHON TEOPHH B €CTECTBEHHO-HAYUHOM KapTHHE MUDA.

JdeMoHcTpannn

[optpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiose, Y. lapsun, C. C.YerBepukos, W. U. llImansrayses,
Jx. Xonneiin, /1. K. benses.

Tabmuiel u cxembl: «Cuctema xuBoil npupozs! (mo K. Jlunnero)», «JlectHuna xuBbix cymecTB (1o Jlamapky)», «MexanuzM (hopMUPOBAHUS
MPUCTIOCOOJICHUH Y pacTeHu U )KUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapmipyta mytemectBus Y. lapsunay, «Haxogku Y. HdapsuHay, «DopmbI
00pnOBI 3a cymecTBoBaHue», «llopomsl romybeit», «MHOrooOpasue KynbTypHBIX (QopM KamycTb», «lloponabl momMamHUX KUBOTHBIX», «Cxema
oOpa3zoBanusi HOBBIX BHOB (o Y. JapBuny)», «Cxema paBEHCTBAa BIIKYIICH CHJIBI CHUJIOBOM IUBUIM3AIMN», « OCHOBHBIE TMOJOKEHHS
CUHTETUYECKON TEOPUU IBOIIIOLIUNY.

Tema 2. Mukpo3BoTIOLHS U ee Pe3yIbTaThl

[Torynsimust Kak dleMEHTapHas eauHHuNa 3Boolrd. COBpEMEHHbIE METO/bl OLIEHKH TI'e€HETHYECKOTO pa3sHooOpasust U CTPYKTYpPbI
nonyisituil. U3meHnenne reHo(oH1a Kak 3JIEMEHTapHOE IBOJIIOIIMOHHOE sIBJIEHUE. 3aKOH reHerndeckoro pasHoBecust [xx. Xapau, B. BaiinGepra.



DneMeHTapHbIe (aKTOPHI (IBIKYIIIME CHIIBI) BOJIIOIMU. MyTannoHHbIH miporiecc. KomOnHaTnBHAsS M3MeHIHMBOCTS. Jlpelid reHoB — ciyuaiinbie
HEHAINpaBJICHHbIC W3MEHEHHMS YAaCTOTHBIX aJuielied B  MOMyisnusax. DPPekT ocHoBarens. dpgexm  Oymovliounoco eopaviuuka. CHudceHue
2eHemu4ecko2o pazHooopasus. npuduna u creocmsus. Ilpossnenue sgpgpexma opetigha eenoé 6 kpynuvix u meakux nonyaayusax. Murpamuu. N3onsmms
MONyJISALKNA: reorpadudeckas (mpocTpaHCTBEHHAs ), OMoJIoTHYecKas (pernpoayKTUBHA).

EctectBenHblil 0TOOp — HampaBisiiomuii paxktop 3Boitonuu. opMbl eCTECTBEHHOTO 0TOOpa: ABMKYIIHME, CTAOUIU3UPYIONINE, pa3phIBAIOIINE
(paspymutenbabie). [TomoBoit 0T60p. BO3HHKHOBEHHE U 3BOJIONNS AKTUBHOTO TIOBEICHUS )KHBOTHBIX.

[Tprcnoco0aeHHOCTh OPTaHU3MOB KaK pe3yabTaT MHUKPOAIBOJIONMH. BOZHMKHOBEHHE NPHUCTIOCOONIEHU y opranu3mMoB. Apomopdo3sl u
uanoanantauuu. [pumepsl npucnocoOIeHui y OpraHU3MOB: MOp(OJIOTHUECKHE, KOHJYKTHBHBIE, OMOXHMMHUYECKHE,
noseeHuecKkue. OTHOCUTEIBLHOCTh IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bup, ero kpurepuu u cTpykTypa. BumooOpa3oBaHue Kak pe3ysibTaT MUKPO3BOJIIOLUU. M3omsius — kiroueBoid pakrop BugoooOpazosanus. [lytu
U CcrocoObl BUA000pa30BaHUS: aulonaTpuyeckoe (reorpadudueckoe), CHUMIATPUIECKOe (IPKOJIOTHYECKOe), «MTHOBEHHOE» (TIOJUIUIOWIN3AIuS,
ruOpuau3anys). JmuTenbHOCTh YBOTIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3Hsl.

Poib »BOIIOIIMOHHOM OHoJIOTUHU B pa3pa60TKe HAayYYHBIX MCTOHOB COXPAHCHUA 6I/IOpa3HOO6pa3I/I$I. MI/IKpOSBOHIOL[I/IH 1 KO2BOJIIOLUS TTapa3uTOB
U UX X035€B. MeXaHU3MBbI (l)OpMI/IpOBaHI/ISI YCTOP'I‘{I/IBOCTI/I K aHTUOMOTUKAM U cpeacream 60pL6H C HEM.

JleMoHCTpan U
IToprpersr: C. C. YerBepukos, J. Maiip.

Tabmuiel ¥ cxeMbl: «MyTalloHHas U3MEHUYUBOCTHY, «llomynsimronHas cTpykTypa Buaa», «Cxema mposiBIeHUs 3akoHa Xapau—BaitnOepray,
«/IBMKyIITHE CUITBI DBOJIOIUNY, «DKOJIOTHYECKass U30JSIUS MONYSAIUil ceBaHCKON (openny, «['eorpaduueckas N30a111s JTUCTBEHHHUIIBI CUOMPCKOI
U JINCTBEHHUIBI Aaypckoit», «llomynsinuoHHbIE BOJHBI KOPEHHBIX XHMIIHUKOB U >KepTBa», «Cxema NeHCTBUI ecTecTBEHHOro 0TOopa», «Dopmbl
O0oprObI 32 BBDKMBaHUEY», «MHAyCTpHANbHBIM MenaHu3m», <«OKuBble MpUpOAHBIE pecypcb», «llokpoBuUTENbHAsT OKpacka IKUBOTHBIX»,
«[Ipenynpexxnatomniasi oKpacka >KUBOTHBIX», «Du3HoNoruyeckas ycroluuBocTh», «IIpucrocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTBY. »,
«Kpurepun Buna», «Buabl-aBolinukm», «CTpykTypa Buaa B mpupoje», «Crnocodbl BumoodpazoBanusy, «I eorpaduueckoe BuaooOpazoBaHUE TpeX
BHJIOB JIAaHBIIIEH», « IKOJIOTHYECKOE BII000pa3oBaHUE BUOB CUHUI, «[lomummonasl pacteHuit», «KamycTHo-penednbiii THOPUI». ».




OO0opynoBanue: repoapuyl paCTeHUM, KOJUICKIIUYA PACTEHUH, Uydesia IITHI] ¥ 3Bepe ¢ MPUMEPAMH Pa3JIMYHbBIX MPUCIIOCOOIEHUHN, Yydena MTHII |
3Bepel pa3HbIX BUJIOB, TepOapuul pacTeHHUI OJIM3KUX BUI0B, 00pa30BaHHbBIC PA3TUYHBIMU CIIOCOOAMHU.

Jla6opaTopnasi pa6ora «BbIsBIeHHE U3MEHUYUBOCTH Y OCOOEH OJTHOTO BHIA».
Jla6opaTopnasi pa6ora «lIpunoxxeHus opraHu3MOB U UX OTHOCUTENIbHAS CIIOCOOHOCTD JIUJIEPCTBAY.

JlaGopaTopHnas padora «CpaBHEHUE BHIOB I10 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/IIO1LIUS U ee Pe3yJIbTaThl

Metoapl n3ydeHus: MakpodBoJroun. [laneonronornuyeckue MeToAbl U3ydeHus: Boonun. [lepexoaasie GopMbl U QUIOTEHETHYECKHE PSJIbI
OpraHUu3MOB.

buoreorpaduyeckue meTonsl uzydenus nuBminizanuud. CpaBHenue ¢iopsl U (ayHbl MAaTEpPUKOB M OCTPOBOB. buoreorpaduueckue obiactu
3emun. Buabl-sHAEMUKHN U PETUKTHI.

OMOPHOJIOTHYECKHE U CPABHUTENbHO-MOP(POIOTHYECKUE METOIBl U3YUECHHS DBOJIONUU. | eHeTHUeCKe MEeXaHU3MBbl SBOJIOIIMH, OHTOTeHe3a U
NPOABUKEHUSI HBOJIOLMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE M OJWHAKOBBIE OpraHbl. PynquMeHTapHble OpraHbl M aTaBU3Mbl. MOJIEKYISpHO-
TeHeTUYECKHEe, OMOXMMHUYECKHE W MaTeMaTUYeCKHE METOJAbl M3y4YeHHUS SBOMIONUH. ['oMonornunbie reHbl. COBPEMEHHBIE METOMbI IOCTPOCHHS
(bUITOTeHETUUECKUX TEXHOJIOTH.

XpOMOCOMHI)IC MyTalluu 1 3BOJIFOIIHUA TCHOMOB.

OO6mme  3akoHOMEpHOCTH  (TpaBwia)  dBoMONUH. [lpunyun  usmenenus  Gyuxyui . HeoOpatumMocTs  peBOJIONMH. ATanTUBHAS
paauanusi. HepaBHOMEPHOCTH TEMITOB 3BOJIIOLIMH.

JleMoOHCTpaLun

[optpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, 3. ['ekkens.



Tabmumpl u cxembl: «DUITOTEHETUYECKUA PsIT  JIOMIAAN», «ApPXEONTEepUuKC», «3Bepo3yOwie smepwl», «Creromedansy, «PUHHODGUTHY,
«CeMmeHHbIE MANOPOTHUKNY, «buoreorpaduueckue 30HbI 3emun», «pelid koHTHHEHTOB», «PenukThl», «HauanbHble cTaguuy. 3MOPHOHAIBHOIO
Pa3sBUTHA IMMO3BOHOYHLIX KMBOTHBIX)», «["oMOJIOruUHBIE U ITOXO0KUE OpraHbI», ((PYI[I/IMCHTLI», <<ATaBI/13MbI», ((XpOMOCOMHBIC HaGOpr YCJIOBCKA U
mumMnansey, «l[ J1aBHbIe HanpaBIeHUs SBOTIOIUNY, «OO0IIHMe TPUHIIUITBI YBOJTIOLIUN.

O6ODVZ[OBaHI/Ie: KOJJICKII MU, rep6ap1/m, MYJBIKA IPUPOAHBIX JacTeu OpTraHU3MOB, MYJISIP)KH I'OMOJIOTHUYHBIX, aHAJIOI'MYHBIX, PYAUMCHTAPHBIX
OpraHoB U aTaBU3MOB, KOJIJICKIITUU HACCKOMBIX.

Tema 4. IIpoucxoskaeHue U pa3BuTHe )KU3HU Ha 3emJie.

HaquHe THUIIOTE3bl MPOHCXOXKIACHUA KWU3HHU Ha 3emiue. Aonorenes u IMaHCIICpMHUL. I[OHayT-IHI)IC MMpCACTABJICHUA O 3apOKACHHUHN KHU3HHU
(kpearmonusm). ['Mmore3a MOCTOSIHHOTO CaMO3apOKIEHHUS XKU3HU U ee mpoBepka onbitoM . Penu, JI. Cnamnanmanu, JI. [Tacrepa. [Ipoucxoxnenue
KHU3HU U aCTPOOUOIIOTHS.

OCHOBHBIE 3Tallbl HEOPraHMYECKOM LuBMIM3auuu. [InanerapHas (reojoruyeckasi) 3BOJIOLUSA. XUMUYECKask HBOJIOLMS. AOGMOr€HHBIH CHHTE3
BemectB u3 Heopranmdeckux. OneiT C. Mumiepa u I'. FOpu. O6pa3oBanue nonmumepoB u3 moHoMmepoB. KoarnepBathas rumnoteza A. WM. Onapuna,
rurnote3a mnepBuuHoro OymboHa JIk. XonaedHa, reHernyeckas runore3a [. Mémepa. Pubosumsr (T. Yex) u rumoreza «mvupa PHK»
V. I'un6epra. ®opmMupoBanre MeMOpaH U B3aUMOICUCTBUE MPOTOKIIETOK.

Hctopus 3emMan u MeToibl ee uzydeHus. Mickonaemble oprannueckue octatku. ['eoxpoHosorust u ee MeTopl. OTHOCHUTENbHAST U a0COIIOTHAS
reoXpoHOJIOrus. I'e0XpoHOIOrHYeCcKas MKala: 0HbI, SIIOXHU, IIEPUOJIBI, JITOXH.

HauanpHple »Tambl OpFaHquCKOﬁ nuBuian3anuy. IlosBiIeHe M SBOIIOINS IEPBBIX KIICTOK. 9BOJHOI_II/I$I MaﬁHepa. Bo3HukHOBEHME MEPBLIX
OKOCHUCTCM. COBpeMeHHHe MI/IKp06HLIe OMOIIEHKH KaK aHaJIoT MEPBLIX HA 3emite COO6IJ.I€CTB. CTpOMaTOJ'II/ITLI. HpOKapI/IOTH U DYKAapUOTHI.

HpOI/ICXO)KIleHI/IC OYKapUuoT (CI/IM6I/IOFCH63). 3BOJ’IIOI_II/IOHHOC ITOJIOKCHUEC BUPYCOB. HpOI/IC MHOT'OXOKICHHUCKIICTOYHBIX
OpPraHnu3MoOB. Bo3HnKHOBEHHE OCHOBHEIX TPYIIIl MHOT'OKJICTOYHBIX OPraHU3MOB.

OcHoBHBIE 3Tambl IBOJIOLNN BeeX pacTeHuil. OcHOBHBIE apoMopo3bl pacTeHuid. Bbixoa pacrenuit Ha cymry. [losiBieHne crnopoBbIX pacTeHUi
1 3aBoeBaHue UMH cylin. CeMeHHble pacTeHus. [IponcxoxkaeHne IBETKOBBIX PACTEHUH.



OcHOBHBIE 3Talbl KJIETOYHOW »BooIMKA Mupa. OCHOBHBIE apoMopdo3bl KUBOTHBIX. Benackas dayna. KeMOpuiickuii B3pbIB — MOSIBICHUE
coBpeMeHHoro  tuma. [lepBeie  xopaoBble  JKMBOTHBIC. JKM3HB B BoJe. DBoNOLMA  MO3BOHOYHBIX. [Iponcxoxaenne  ampubuit  u
pentuiuii. [Iponcxoxnenne miexkonuTaromux W OTul. [lpuanun  kmodeBoro apomopdosza. OcBoeHne O€ClO3BOHOUYHBIMA M TTO3BOHOYHBIMH
KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM W MEpPHOJIaM: apXeu, MPOTepO30H, Mmajieo3or, Me3030i, KaiHo30M. OOmmas XapakKTepUCTUKA KiIuMaTa U
re0JIOTUYECKUX TporieccoB. [1osBIeHNE 1 paclBET XapaKTepoB Tell. YTiieo0pa3oBaHue: ero COCTOSHUE M BIUSHHUE Ha ra30BbIH COCTaB aTMOC(EPHI.

MaccoBrie BBIMUPAHUSA — 9KOJIOT'MYCCKHUEC KPU3HChI ITPOULIOTO. HpI/I‘-H/IHBI " IMOCJIECACTBUA MAaCCOBBIX BLIMI/IpaHI/If/'I. COBpeMCHHaSI JKOJIOTNYCCKaAa
KpU3HCHAs CUTYyaIlus, ee ocooenHoctu. [Ipobiiema coxpanenus 6nopaznoodpasus Ha 3emiie.

COBpeMeHHaﬂ CHUCTEMA OPraHU4YCCKOIro Mupa. HpI/IHIII/IHBI opraHu3anvun opraHmauHﬁ. OCHOBHBIC CUCTEMAaTHUYCCKHUE IpyIIbl OPpraHu3MoOB.

JleMoHCTpaL U
[optpetsr: ®. Penu, JI. Cnamnanmanu, JI. Ilactep, U. . Meunukos, A. . Onapun, [Jx. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuiel 1 cxembl:«Cxema ombiTa @. Penn», «Cxema ombita JI. [lacTepa mo H3ydyeHUIO caMO3apOKICHHUS KU3HM», «CxeMa oImbITa
C. Muinepa, I'. FOpuii», «9tanbl Heopranuueckoil sBosouun», «l'eoxpoHonornyeckas mkana», «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLUN,
«CxeMa o00pa3zoBaHusi JSyKapuoOT TyTeM cuMOuoreHesa», «(Cucrema KUBOW mpupoasl», «CTpoeHHe BHpYyca», «ApPoMopdO3bl pacTeHU»,
«Punnopute», « OMHOKIETOYHBIE BOJBI», « MHOTOKIETOUHbIE BOABDY, «Mxuy», «[lanmoporHukny, «['omocemeHHbie pacTeHus», «OpraHbl IIBETKOBBIX
pacteHuii», «CxeMa pa3BUTHUS MHpa >KUBOTHBIX», «Apomopdo3bl kuBOTHBIE», «lIpocreitmme», «KumeuHononoctHsie», «llmockue». yepBu»,
«Unenucronorue», «PuiOb», «3emHOBOmHBIEY, «lIpecMbikatommecs», «lItunpy, «Miekonuraroniuey, «Pa3BuTHe XW3HH B apXeMCKOW spey,
«Pa3BuTHe )XKU3HU B IIPOTEPO3ZOMCKON 3pe», «Pa3BUTHE )KU3HU B MAIEO30UCKOM Ipe». , «PazBuTHe KU3HU B ME3030MCKON 3pey», «Pa3BuTHe )XHU3HU B
KaifHO30MCKOH 3pey,

O6ODVI[OBaHI/ICI rep6apm1 paCTeHI/Iﬁ Pa3JIMYHBIX OTACIIOB, KOJJICKIIMU HACCKOMBIX, BJIAXHBIC NPCIapaThbl )KUBOTHBLIX, PAKOBHHBI MOJIJIFOCKOB,
KOJUICKIINH HITIOKOXKUX, CKCJICTBI IMO3BOHOYHBIX JXUBOTHBIX, Yy4deCja ITHUI U 3BCpCI>'I, KOJITICKIIMH OK&MCHCJ’IOCTCFI, IMOJIC3HBIX HMCKOIIACMBbIX, MYJISKH,
YKa3aHHBIC 3JIEMCHTBI OPraHu3MOB.

BupryanbHas JagopaTopHast padora «MogenupoBanue onblToB Musuiepa—tOpus no u3ydeHHI0 aOMOTE€HHOTO CHHTE3a MOJYyYEHHBIX
COCIMHEHHI B TIEPBUYHON aTMOChepey.



JladopaTopnasi padora «/3ydeHne n onucaHue UCKOITAEMbIX OCTaTKOB JIPEBHUX TEI.
IpakTnyeckas padora «M3ydeHne 0cCOOEHHOCTEH PACTEHHU PA3HBIX OTJEIOBY.

IMpakTuyeckas padora «3yueHue coCTOSIHUM MO3BOHOYHBIX )KUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOTeHes.
Pa3nensl u 3agaun aHTpONOJI0rul. MeToibl aHTPOIIOJIOTHH.
CraHoBJIeHME NIPEACTABICHUI O IPOUCXOXKIEHUH YenoBeka. Penurnosusie Boz3penust. CoBpeMeHHbIE HayyHble pa3paOOTKH.

CxoJIcTBO 4YenoBeKa ¢ KMBOTHbIMU. CHCTEMHOE MOJI0KEHHE 4esioBeKa. CBUICTEIBCTBA CXOJICTBA YEJIOBEKA C YKMBOTHBIMHU: CPABHUTEIIHLHO-
MOP(OJIOTHYECKUE, IMOPUOIOTHYECKHE, (PU3UOIOr0o-OMOXHMMHUYECKHEe, MoBeAcHYecKne. OTInMYre dYeloBeKa OT JKUBOTHBIX. [Ipsmoe mepexon wu
KOMIUIEKC IPaHul] C HUMHU. Pa3zBuTue roloBHOro Mo3ra i BTOpOM CUTHAJIBHOW CUCTEMBI.

JBuxyme (¢dakTopbl) aHTpOIOreHe3a: OuoJorudeckue, couuaabHble. COOTHOIIEHHE OMOJOIMUECKUX M COIMAbHBIX (AaKTOpPOB B
aHTPOIIOTEHE3E.

OcHOBHBIE CTauM aHTpororeHe3a. Pannue uyenoBekooOpasHble 00€3bsiHBI (IIPOKOHCYJBI) M pPAaHHUE TMOHTUABI — OOIIMe MpeaKu
YeJI0BEKOOOPa3HbIX 00€3bsH U JII0Jeil. ABCTPAIONUTEKH — JBYHOTME TMpeAku mrojeil. UemoBek yMenblil, H3rOTOBJIEHHE MEPBbIX OpYIUil
Tpyzaa. YenoBek npsMo HIET U NMEpBBIN BbIX0[ ol u3 ctpan Adpuku. Yenosek I eiinenbOeprekuii — oOmmii Mpeok HeaHAepTaIbCKOrO YelloBeKa 1
4eJI0BEKa PAa3yMHOro. YenoBeK-HeaHACePTaIbCKUM, KaK BHJ JIIOAECH XOJOJHOIO KJIMMara. YelnoBEeK pa3yMHBIM COBPEMEHHOIO THIA, JEHUCOBCKUHI
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npejaenaMu Adpuku. [laneorenernka u najgeoreHOMuKa.

3BOJ’IIOI_II/ISI COBpPCMCHHOT'O YyelloBeKa. EcTecTBeHHBIM OT60p B nomnyJrsinunu YCJIO0BCKaA. MYTaI_II/IOHHHﬁ ponecc nu
l'IOJ'II/IMOp(I)I/BM. HOHYJBII_[I/IOHHBIC BOJIHBI, ,upeﬁq) T'CHOB, MUI'pAllUA U ((S(I)(I)CKT OCHOBbBI» B IMMOMYJIAIUAX COBPCMCHHOTO YCJIOBCKA.

Yenoseueckue pacol. [Ipennoxenne o pace. bonbiume packl: eBpomeouaHas (eBpasuiickas), aBCTpallo-HErpoMJHas (dPKBaTOpUANIbHAs),
MOHTOJIONIHAsE  (a3uaTcKo-aMepukaHckas). BpeMs wu  mytu pacceneHuss uenoBeka Mo IiaHere. EquHcTBO  yenmoBeuectBa  pac. Hayunas



HECOCTOSTENILHOCTh pacu3Ma. [IprucrnocoOIeHHOCTh YelloBeKa K pa3HbIM YCIOBHSIM OKpyKaroiieil cpeabl. MccrnenoBanne reorpad@uyeckoil cpenbl u
npeiida reHoB 1o Mop¢oJIoTuH U (PU3NOIOTHH YETIOBEKA.

MexxaucuuIuinHapable MeToJbl B (pu3nueckoi (OMOJIOrMYECKO) aHTPONOJOIMH. DBOJIIOLMOHHAS AHTPOIOJIOTUS U NallC0aHTPOINOJIOTUs
4eJI0BEUECKUX MOmyianuil. buoconnanpHble HCClIeN0BaHUS MPUPOJIBI YeloBeKa. MccienoBanue KOIBOIIOIMUU OMOIOTHYECKOTO M OMOJIOrHYecKoro B
YeJIOBEKE.

JemMoHCcTpauMu

Hoprpetet: Y. Hapsun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPONoJoTuN», «['0JTOBHON MO3r YenmoBekay, «HUemoBekooOpa3Hble 00e3bsiHbI, «CKENIeT 4eIOBEeKa U CKEJeT
muMIans3e», «PylIuMeHTbl U aTaBU3Mbl», «JIBHXKYIME CHUIIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE IPEBO YEIOBEKa», «ABCTpaillTek», «YemoBek

ymenblity, «HUenoBek mpsMo umymmi», «JlenucoBckuili uenoBek», «Heannepranbub», «KpomanboHIb», «lIpenku demoBekay, «ITallbl 3BOJIIOIUN
yesoBekay, «Pachl uemoBekay.

OO6opynoBaHue: MyJSDKA OKaMEHEJIOCTe, MaTepuaibl MaTepuaibHOU KYJIbTYphI MPEAKOB YelOBeKa, penpoayKuuu (pororpaduu) KapTUH C
MU(DOJIOTMYECKUMU U KOHTHHEHTAJIBHBIMHU CHO)KETAMHU TMPOUCXOXKACHUS 4eloBeKa, (poTorpaduu HaXOJOK KOPEHHBIX DJIEMEHTOB YEIOBEKa, CKeleT
4esoBeKa, MOJIENb Yepera YeJI0BeKa 1 IIMMIIaH3€, MOJIENIb KUCTH YeJIOBEKa U KUCTH IIMMIIaH3€, MOJIENIN TOpCca MPEIKOB YETIOBEK.

JlabopaTopnasi padora «/3ydyeHne COCTOSIHUI CKeJIeTa YeJI0BEKA, IPAHMIL C IPSIMOXO0KICHUEM).

IIpakTuyeckas padora «/3ydeHne 3K0IOrH4eCKUX aJanTalui 4eI0BEKay.

Tema 6. JKo0JI0rusI — HAYKA 0 3anpeTe OPraHu3MoOB M HAJOPraHUYEeCKUX CHCTEM € y4eTOM TeHAeHI Uil Oyayuero.

3apoxaeHue u pa3BuTHe dKojoruu B Tpyae A. ['ymOompara, K. @. Pyne, H. A. CeseprioBa, O. ['ekkens, A. Tencnu, B. H. Cykauéna. Pa3nenbt
1 3a/1a4¥ 9KOJIOTHHU. CBSI3b SKOJIOTUH C APYTUMH HayKaMHu.



Metoapl  skosnoruu. [loneBoe  HaOmomeHUE. DKCIIEPUMEHTHI B JKOJOTHU: HATypallbHble W JaboparopHble. MonenupoBaHue B
9KOJIOTUH. MOHUTOPHHT OKPYKAIOIIEH CPEJIbl: JIOKAIbHBINA, PETHOHATBHBIA U TII00ATBHBIN.

3HayeHHe  OSKOJIOTMYECKMX 3HAaHMH Ul  4YeJoBeKa. DKOJIOTMYECKOe  MHPOBO33pEHME KaK OCHOBAa  CBSI3M  YellOBeYecTBa €
npupooit. DopmupoBanue 0co00ii KyJIbTypbl 1 0COO0H TPAaMOTHOCTH HACEIICHHS.

JleMoHCTpan U
[Toptpetsr: A. I'ym6oasaT, K. @. Pyne, H. A. Ceeprios, 3. I'ekkens, A. Tenciu, B. H. Cykaués.

TaOauibl U CXEMBI: «Pazensl SKOJIOTHI)), «MeTtoasl OKOJIOTHHN), «CxeMbl HI/IHTI/IXOB OKPY)KaIOH_Ieﬁ CpCabD».

JladopaTopnasi padora «/3yuyeHre METO0B KOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Oprannsmsl U cpeaa oOMTAHMS.

Oxosnoruyeckue (akTopbl M 3aKOHOMEpHOCTH ux zAeictus. Knaccupukanus skosorndeckux (akTopoB: aOMOTUYECKHE, OMOTHYECKHE,
aHTpororeHHsle. O0ImuUe  3aKOHOMEPHOCTH  JEHCTBHS ~ dKojormueckux  (akropos. IIpaBuno  mumuumyma (K. Ilnpenrens,  IO.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuotnueckue Qaxrtopel. CBeT Kak dKojoruueckuid ¢akrop. JlefictBue pa3HbBIX BO3JIEHCTBUH HAa OpraHW3M BO3JIEHCTBYET Ha
OpraHu3M. DKOJIOTHYECKUE TPYIIIBI PACTEHUH M dKUBOTHBIX 10 OTHOLIEHUIO K cBeTy. CUrHasIbHAsA poib cBeTa. POTONEpHOAU3M.

Temmeparypa Kkak dKosorndeckuid  daxtop. [lelictBue  Temmeparypbl Ha  opraHu3Mmsbl. [loiikunorepmMHble W roMoiloTepMHBIE
OpPraHMU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruyeckuit gaxtop. [IpucnocoOnenus mpeanpusTHii K COXpaHEHHIO BOAHOro Oananca. Kimaccudukamnus pacTeHuil mo
npucnocoO1eHuo K Boje. [lprucnocobiienns KUBOTHBIX K BKJIIOUEHUIO BOAHOTO PEKUMA.



Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYILHAs, IOYBEHHAs, TIIYOMHHAs TMOJANOYBEHHAs, BHyTpuopraHuueckas. Ou3nko-
XUMHUYECKHE OCOOCHHOCTH cpeibl 00uTaHus oprann3MoB. [IprcnocoOsaeHust opraHu3MoB K KHU3HU B Pa3HBIX Cpe/Iax.

buonornueckne PUTMBI. Buemaue u BHYTPCHHUC PUTMBI. CYTO‘IHBIG U TOOAUYHBIC PHTMBI. HpI/ICHOCO6J'ICHHOCTB opranu3sMa K CE30HHBIM
U3MCHCHUAM yCHOBI/Iﬁ JKH3HHU.

XKuznennsie (opmer opranu3moB. [lonstue o xu3HeHHOW Qopme. XKu3HeHHbIe (OPMBI pacTeHUil: JepeBbsi, KYCTapHHUKH, KyCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJJHOJIETHUE TPaBhl. JKHU3HEHHBIE (DOPMBI KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI, a3POOHOHTHI. OCOOCHHOCTH CO3/IaHMs U 00pa3a
AKU3HU.

buotnueckue ¢dakropel. Buapl OuMOTHYECKMX B3aUMOICHCTBUI: KOHKYPEHLMs, XMIIHHYECTBO, CcUMOMO3 U ero Qopmel [lapasutusm,
KOOIlepanusi, MyTyalu3M, KOMMEHCAIM3M (KBapTHPAHTCTBO, HaxJeOHW4ecTBO). Herpoduyeckne B3ammoneicTBus (Tomuyeckue, (QOpHUECKHE,
¢dabpuueckue). 3HaueHue OMOTHUECKUX B3aUMOACWUCTBUI I CYyLIECTBOBAaHMsS OPraHM3MOB B OKpyXarouled cpeae ooOurtanus. [IpuHumn
KOHKYPEHTHOI'O MCKJIFOUEHUSI.

JleMoHCTpaLuu

TabauIel U cXeMbl: «IKOJIOTHYECKUE (aKTOPh», «CBETOBOW CIEKTP», «DKOJIOTHUSCKHUE TPYIIIBI )KUBOTHBIX 110 OCBEHICHHUIO», « TeIIOKpOBHBIE
KUBOTHBIEY», «XOJOJIHOKPOBHBIE >KHUBOTHBIC», «DU3HOJOTUYECKHE aJanTallud >XUBOTHBIX», «Cpeapl oOMTaHUs OpraHu3MoBy», «buomornmueckue
puTMBD». , «JKuBble Gopmbl pacTeHuit», «KuBbie QOpMBI KHUBOTHBIX», «IKOCUCTEMA HIUPOKOIMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOTO Jiecay,
«enn mutanusy, « XunHu4decTBOY, «Ilapazutuzmy, «Konkypenmus», «Cumonosy, «KommeHncamuzmy».

Ob6opynoBanue: rep0apu pacTeHU M >KMBOTHBIX, MPHUCIIOCOOJIEHHBIX K BO3JCHCTBUIO Pa3jMYHBIX SKOJIOTMUYECKHUX (DaKTOpOB, repdapuu
CBETOJIIOOMBBIX, TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHEIIOONBbBIE M TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHMs, repOapuu u
KOJUIEKIIMU TETJION00MBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYUBBIX PACTEHMI, yydena NTUIl U 3Bepeil, repdapuu pacTeHuM, pOJACTBEHHBIX K TUTPOQUTaM,
KcepopuTaM, Me3o(puTamM, KOMHATHbIE PACTEHHsI IPYII, KOJUIEKIIMU XKUBOTHBIX, OOUTAIOIIMX B PAa3HBIX Cpelax, repOapuu M KOJJICKIUH pacTeHUi u
KUBOTHBIX, C Y4E€TOM HX OCOOEHHOCTEH NpPUCHOCOOJEHHOCTH K CE30HHBIM YCJIOBUSAM >KU3HM, repOdapuu W KOJUIEKIIMHM PAcTeHUHW U KUBOTHBIX
Pa3NIUYHBIX KU3HEHHBIX (OPM, KOJIEKIIMH KUBOTHBIX, B pa3IMUHble OMOTUYECKHE B3aUMOICHCTBHSL.

JlaGopaTopHnas padora «BrisgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIUSIHHIO CBETa.

JlaGopaTopHuas padora «BbisgBieHre NpucnocoOIeHn OpraHiu3Ma K BIUSHHUIO TeMIIepaTypbi».



JlaGopaTopnasi pa6oTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTAHUY.

Tema 8. Iko0J10THsA BUAOB U NMOMYJISIIMIA.

DKOJIOTUYECKUE XapaKTePUCTUKU TpuMeHeHus. [lomymsmust kak Owosorudeckas cuctema. Poiab €cTeCTBEHHOCTH OKPYXKAIOMICH Cpelibl,
¢u3uvecKkux OapbepoB M OCOOCHHOCTEH OHOJIOTMH BHUIOB B MPOCTPAHCTBEHHON CTPYKType momyssiiuii. OCHOBHBIE IIOKa3aTelId HaIlpaBJICHUS:
MIPUCYTCTBUE, OCBEILIEHNUE, BO3PACTHAS U MOJIOBAsi CTPYKTYpPa, POKIaEMOCTh, TPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIHSL.

DKoJIOTHYEcKasi CTPYKTypa nesarenbHOoCTH. OneHka coTpynHuyecTBa. luHaMuka NOBEACHUSI U €€ peryaupoBaHue. bBUOTHYECKUN MOTEHIIHa
MpOAYKTUBHOCTU. MojiennpoBanue AMHAMUKH pa3BuTHs. KpuBbie pocta pa3sutusi. KpuBbie BbDKHMBaHUS. PerynupoBanue onpeneneHus MOMyIsSIinii:

poib (GaKTOPOB, AeTATH3AIMI U HE AeTaTu3aluil OT IUIOTHOCTU. DKOJOTHYECKUe cTpaTeruu BUIoB (p- u K-ctparerun).

[TonstTue 00 o3ToM  Hume Bujga. MecrtoOutanue. MHoromepHass  moxens  Humm  JIk.M. XaruuHncona. Pasmepbl  coOCTBEHHBIE
Hui. [loreHumanbHas u peain30BaHHAs HUILIH.

Bun xak cucrema nomysnsitiuii. Apeainibl BUAOB. Bubl U UX )KM3HEHHBIE CTPATErul. JKOJOTUUECKHE SKBUBAJICHTHI.
3aKOHOMEPHOCTH MOBEJICHUS U MUTPAITUH )KUBOTHBIX. Brosiornyeckne nHBa3uu 4y KepOIHBIX BUJIOB.
JleMoHCTpanuu

Ioprper: /Ix. . XaTuynHCOH.

Tabauibl ¥ cXeMbI: « IKOJIOTHICCKHE XAPAKTCPUCTHKU DBOJIIOLIUNY, «HpOCTa}I CTpaHOBad CTPYKTYpa 3BOJIFOIHUN, «B03paCTHHe MMUupamMuabl
KOH(I)I/Il"ypaLII/II/I», «CKOpOCTB 34CCJICHUS MTOBCPXHOCTU 3emMau OMOJIOTHUYEeCKUMH OopraHu3amMammu, «Mopenp HUIIU I[)K N. XaTunHcoHay.

Oo6opynoBanue: repOapuu paCTeHHA, KOJUIEKIIUN KHBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoGiueHus: ceMsH pacTeHUI K PaCCEICHUIO.



Tema 9. Dko0rus coodomecTBa. IKOJIOTHIECCKHE CHCTEMBI.

CoobmecTBa oprannsanuii. buorenos u ero crpykrypa. CBs3u MeXy OpraHu3MaMi B OHOLIEHO3E.

Okocucrema Kak oTkpbitas cucrema (A. JIx. Tencnn). yHKIMOHATBHBIE OJIOKM OPraHU3MOB B 3KOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckue ypoBHU. Tpoduueckue nenu u cetu. Abuornyeckue OJ0kd 3KocucTeMsl. [louBsl M uiibl B 3kocuctemax. Kpyrosopor
BELIECTB U ITIOTOK SHEPIUU B IKOCUCTEME.

OcHoBHbIE TIOKa3aTeNIN FKOCUCTEMBI. broMacca 1 npoayKiuus. DKOJI0rH4eCKUe MUPaMU/Ibl Unucesl, O0MOMacchl U JHEPTHUH.

Hunamuka  sxocucmemvi. Kamacmpoguueckue  nepecmpotiku. @nykmyayuu. HanpaBieHHble  3aKOHHbIE ~ CMEHBI  cooOliecTBa  —
cykueccuu. [leppuunble W BTOPUYHBIE  CYKLECCMM UM UX  BUHA. AHTPONIOrEHHbIE  BO3JEHCTBUA  Ha  cyKueccuto. KinmumakcHoe
cooOuiecTBo. buopaznoobpazue v MoJHOTa KPyroBOpoTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTBA.

[Tpupoanblie s3KocHCTEMBL. DKOCUCTeMbl 03ED U peK. DKOCUCHEMbL MOPell U OKeaHo8. IKocucmemsbl MyHOpbL, Jecd, CIenu, nyCmbultb.

AHTpOHOI‘eHHHe OKOCHUCTCMBI. Al"pOSKOCI/ICTCMa. ArpoueH03. Ha6J'IIO,ZLeHI/I$I MCKAY aHTPOINMOTCHHBIMU U YMCHBILICHHBIMU 3KOCUCTECMAaMMU.

VYpboskocucreMbl. OCHOBHBIE ~ KOMIIOHEHTBI ~ ypOoskocucTembl. ['opoackas  ¢iopa u  ¢ayHa. CHHaHTponuM3aluus  TOpPOJICKOM
¢daynbl. buonoruueckoe u X03sHUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM M YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OPraHM3MOB B OJKOCHCTeMax. Poib Kkackaowoco s¢hghekma u 6udos-
a0uguxkamopos  (Knouesvix 6u008) 6 QYHKYUOHUposanuu dKocucmemvl . [lepeHOC HHEPruM U  BEHIECTB MEXAY COOTBETCTBYIOIIUMHU

AKOCUCTEMaMHU. Y CTOHUYUBOCTH OpTraHu3MoOB, HOHYJ'I}ILII/Iﬁ N DKOCUCTEM B YCIIOBUSAX CO3JaHUU U AHTPOIIOTCHHBIX BO3ACHUCTBUM.

Mexanuzmvr 6030eticmeus 3a2p;13HeHuﬁ PA3HbIX mMunoe Ha Cy60p2(lHull€CKOM, OP2AHUSMEHRHOM, NONYJIAUYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO8bl 9KOJ102UYEeCKO20 HOPMUPOBAHUSL ARMPONOCEHHO20 6030elicmeust . Mertonmoorus CTPOUTCIIBHBIX U aHTPOIIOTCHHBIX 3KOCUCTEM.

JleMoHCTpan U



[optpet: A. Ix. Tencau.

Tabnuibl U cxembl: «CTpyKTypa OHOLIEHO3a», « IKOCHCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMa XBOWHOTO Jiecay, «DyHKIIMOHATbHbIC
IPYIIIBI OPraHU3MOB B KOCHCTEME», «KpyroBopoT BeliecTB B dKocucteMey, «llenu nutanus (macTOUIIHAS, IETPUTHAS)», « IKOJOTHUYECKas U paMuia
qucen». », «IKOoJorudeckas nupamuaa OHOMacch», «DKOJOrHUecKas Mupamuaa 3Hepruu», «OOpaszoBanue OonoTay, «llepBUUHAs CyKIeCCHUs,
«BoccraHoBiieHue sieca mocie mnoxapa», « JKocucTeMa o3epay, «ArporeHos», «KpyroBopot BeIIeCTB U MOTOK SHEPTUH B arporieHose», «I[Ipumepsr
ypOOIKOCUCTEM.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUICKLIMU PACTEHHUH, dydena NTHUIl M 3Bepeil, repOapuu KyJabTYPHBIX M JUKOPACTYIIUX PACTCHHH,
aKBapUyM KaK MOJIEIIb SKOCUCTEMBI.

IMpakTnyeckas padora «/3ydyeHne u onrcanue ypooIKOCUCTEMBD.
JlaGopaTopHnas padora «/3yueHne pa3sHOOOPa3HUs MEJIKUX MTOYBEHHBIX 3JIEMEHTOB B PA3HBIX IKOCUCTEMAX).
IKCKypceusi «IKCKYpCHs B THIIMYHBIN OnoreoreHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha CyXO0IbHBIN HITH MTOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypceHusi «IKCKYpPCHs B arpo3KocHcTeMY (Ha IOJIe UM B TEIJIOBOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTEMA.

buocdhepa — oOmennanerapHas o0oiouka 3eMiu, T/I€ CYIIECTBYeT WM >KU3Hb. Pa3BuTHe mpenctaBieHuid o Ouocdepe B Tpyaax
3. 3tocca. O6yuenue B. . Bepnanckoro o 6uocdepe. Obnactu 6mocdepsl u ee cocra. XKuBoe BenecTBo Onochepsl U ero PyHKIUH.

3akoHOMEpHOCTH cBeueHus Ouocdepsl. OcobeHHOCTH Omocdepsl Kak TJIOOAIBHOW HAKOCHUCTEMBI. J[MHaMudeckoe paBHOBECHE B
6uocdepe. KpyroBopotsl BemecTs 1 OMOre0XMMHUUECKHUE UKIIBI (YIIIepol, a30T). PUTMUYHOCTE TeHIeHIui B Ouocdepe.

3oHanbHOCTH Onocdepsl. [Ipeanoxenue o Ouome. OCHOBHBIE OMOMBI CYIIU: TYH/pA, XBOIHbBIE Jieca, CMEIIaHHbIE U IIMPOKOJINCTBEHHbIE Jieca,
CTEIH, CaBaHHBI, TYCTHIHU, TPOIIUYECKHE JIECa, BEICOKOTOpbs. KinMar, pacTUTEbHBINA U )KUBOTHBIA MUp OHOMOB CYIIIH.



CtpykTypa v QYHKITUH KUBBIX CUCTEM, OIICHKA UX PECYPCHBIX BO3MOKHOCTEH U OMOC(EPHBIX (PYHKITUH.

JleMoHCTpanMu

[optpetsl: B. U. Bepuazackuit, 3. 3rocc.

Tabmuiel 1 cxembl: «l'eocheprr 3emnn», «Kpyrosopor azota B mpupoae», «Kpyrosopor azora B mpupoae», «KpyroBopor kuciopoja B

npupone», «Kpyroopor Boasl B mpupoae», «OcHOBHblE OuocyMbl», «Knumarnueckuit nosic 3emnm», « TyHapa», «Taiiray, «CMelIaHHBIN Jiecy,
«[IIupokonucTBeHHbIN Jecy», «Crenby, «CaBanHay, «IlycTbiHsay, « Tponudeckuii jiecy.

O6opynoBanue: repOapuy pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek 1 OKpYKaIIas cpeaa.

DKOJOTHYEeCKHe KpU3UCHI W WX [OpuuuHbl. BoznmelicTBue uyenoBeka Ha  Ouocdepy. 3arps3HeHne  BO3AyIIHOW  cpensl. OxpaHa
BO3/1yXa. 3arps3HeHue BOJHOM cpeapl. OxpaHa BOAHBIX pecypcoB. Pa3zpymienne 3emnn. OXpaHa NOUBEHHBIX pecypcoB. MI3MeHeHne Kinumara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIM W KMBOTHBIM MHp. OXpaHa pacTUTEIBHOTO M MHpa JIOMAIIHUX XUBOTHBIX. OCHOBHBIE
MIPUHLIMIIBI OXpaHbl pupoabl. Kpacubeie kauru. Ocobo oxpaunsiemas npupoHas Teppuropust (OOIIT). boranuueckue cajpl U 300J0THYECKUE TAPKU.

OcHOBHEBIC IMPUHIUIIBI CBA3aHbI C PA3BUTUCM YCJIOBCYCCTBA U IMTPHUPOABI. PanmonansHOE MMPpUPOAOIIOJIE30BAHNEC U COXPAHCHHNE OMOJIOTrHYSCKOT0
pa3Hoo6pa3I/1ﬁ 3emin. O6H_[I/Ie MEpbI pCarupoBaHusl Ha IJKOJIOTMYCCKHEC KPHU3UCHI. OcobeHHOCTH COBpPCMCHHOI'O KpU3uCa U C€ro BCPOATHBIC
OCICACTBUA.

Pa3BuTHe MeTONOB pa3BUTHS TEXHOJOTHUN TEXHOTEHHBIX mpoleccoB. Cucmemuble uUcciedo8anus nepexooda K pecypcocoepezaroujei U
KOHKypeHmHoU 2Hepeemuke. buonoeuueckoe paznoobpasue u ouopecypcwvl. Hayuonanonvie ungopmayuonuvie cucmemol, obecneuenue 0ocmyna K
ungopmayuu  nO  COCMOAHUIO  OMOENbHLIX  6U008 U  dKkocucmem. Ochosbl  dKopeadburumayuy  dKocucmem U cnoco6os 6opbOvl ¢
buoepescoeHusmU. PeKkoHCmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JleMoOHCTpaL U



Tabmuipl 1 cxeMmbl: «3arps3HeHne aTMocdepsl», «3arpsisHeHHne Tuapochepsl», «3arpsizHeHue 3eminy, «llapHuxoBwiii 3 dexT», «Ocodo
OXpaHsieMble IIPUPOIHBIC TEPPUTOPHUI», «MOIEITH YIIPABIIEMOT0 MUPAY.

ObopynoBanue: dhotorpadun OXpaHIeMbIX pacTeHUN U )KUBOTHBIX KpacHoi kauru Poccuiickoit denepanu, KpacHoi KHUTH peruoHa.

[VNIAHWUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O BUOJIOT'MU HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COQ ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHs OOYy4eHHS COOTBETCTBYET MPOrpaMMaM CpeAHEero oOIero oopazoBaHUS:
JTUYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

B pesynbrare ocBOE€HHS TMYHOCTHBIX PE3YJIbTaTOB IPOrPaMMBI 110 OMOJIOTHH BBIIETSIOTCS CIEIYIOIINE AIEMEHThI: 0CO3HAaHUE 00yUYarOUMUCS
POCCUICKON HAlIMOHAJIbHOW MOTHBALMN UIEHTUYHOCTH — IIYTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEIETICHHUIO, HATMYME BO3MOKHOCTHU K
oOyueHHuI0 OHOJIOTUH, LIeJCHANPABICHHOE pa3gumue BHYTPEHHUX yOeocOoeHull TMYHOCTY Ha OCHOBE KJIIOYEBBIX IMPUHIUIOB M HCTOPUYECKHUX
TpPaauLMiA, Pa3BUTHUA OHOJOTMYECKMX 3HAHWH, 2comosHocmu u cnocobHocmy 00yUYaIOMUXCsl PYKOBOAUTHCS B JAEATENBHOCTH CBOMMHU LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMH, OCHOBaHUSIMU CUCTEMBI OMOJIOTrMYECKOT0 oOpa3oBaHUsl, Haluuuem npaeacosHaHus TN
KYJIBTYPbI, CHOCOOHOCMAMU CIMABUMb TN U CTPOUTH )KU3HEHHBIE TIJIAHBI.

[TporpaMMbl OCBOCHHSI JTHYHOCTHBIX PE3YJbTAaTOB MO OWOJOTHHM 3aKPEIUICHbI B CIWHCTBE YYeOHOW M BOCIHMTATEIBLHOW JCSTEIBHOCTH B
COOTBCTCTBHMU C KOHCCPBATUBHBIMHU B3ITIIJaMH COUHUOKYIBTYPHBIMH, HCTOPHYCCKMMHU H AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH, IPUHATBIMHU B
00IIIeCTBE COOJIIO/ICHHSI U HOPM TMOJUTHKH M COOJIFOJIAIOTCSI IPOIIECChl CAMOTIO3HAHUS, CAMOBOCITUTAHUS M CAMOPA3BHUTHsI, PA3BUTHS BHYTPHU TO3UIHU
JMYHOCTH, MaTpuoTu3Ma W [lojjep)kka 3aKoHa W TPaBOMOPS/IKA, YEIOBEUECKOTO TPyJda M CBEPXIIOKOJECHHS, B3aUMHOTO KOHTPOJIS, OEpeKHOrO
OTHOIICHHS K KyJIbTYPHOMY HACIICAHMIO U TPAJAUIIUAM MHOTOHAIMOHAIBHOTO Hapozaa Poccuiickoit denepaliuu, OKpyKarome cpebl U OKPYKArOIIEeH
CpeibL.



JIndHOCTHBIE pe3yNbTaThl OCBOGHHS Kypca mpeamera «buOOTHS» JOKHBI OTpakaThb TOTOBHOCTh M CIIOCOOHOCTH OO0YYarOIIHUXCS
PYKOBOIUTHCS CHOPMHUPOBAHHONW BHYTPEHHEW MO3UIUEH JUYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPUEHTAIIMH, MO3UTHBHBIX BHYTPEHHUX YOEKICHMUIA,
COOTBETCTBYIOIIMX YCTOMUMBBIX IIEHHOCTHBIX MO3UIUN POCCUUCKOTO OOIIECTBA, MPOAJICHHS KM3HEHHOTO OMNBbITa U ONBITA JEATEILHOCTH B IIpollecce
peanu3aluy OCHOBHBIX IIPUHIMIIOB BOCIIUTATEIbHOU JIEATEIbHOCTH, B TOM B YAaCTH KOJIMYECTBO:

1) BbICcIICE 00Opa3oBaHue:
chOpMHPOBAHHOCTB TPAKIAHCKOM MO3UIMK 00YJAIOIIErocsi KAk aKTHBHOTO M OTBETCTBEHHOT'O WICHA POCCHIICKOTO 00IIECTBa,;
OCO3HaHHE CBOMX KOHCTHTYIIHOHHBIX MIPAB M 00S3aHHOCTEH, YBa)KEHHME 3aKOHA M IIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘leCKOI;'I ACATCIBHOCTH IIPU CO3JaHUM HAYYHBIX HPOCKTOB, PCHICHHWHW HAYYHBIX W IMO3HABATCJ/IbBHLIX 3a1a4,
OMOJOrHYECKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH OIIpCACIIATL CBOIO ITO3UIUIO 110 OTHOLICHHIO K SABJICHUSAM COBpeMeHHOﬁ JKU3HHU U O0BACHATH €C,

YMEHHUE YYUTHIBATh B CBOMX JICHCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBHS JIIOJICH C Pa3HBIMH yOSKICHUSAMH, KyJIbTYPHBIMH
LIEHHOCTSAMH U KOHKPETHBIMU ITOJIOKEHUAMY;

TOTOBHOCTh K COTPYJIHHYECTBY B IIPOILECCE COBMECTHOIO BBIMOJHEHUS Y4YeOHBIX, I103HABAaTEIbHBIX M HCCIEI0BATEIbCKUX 3ajad,
YBaXXUTEJIbHOTO OTHOLLIEHUS! K MHEHUIO KOH(QJIUKTOB ITPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHMUECKOT0 COJEPKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;
2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(OPMHPOBAHHOCTh POCCUHUCKOIN T'pa)1aHCKOM HMIAEHTUYHOCTH, MATPUOTHU3M, MOJAEPKKa CBOETO HApoja, YyBCTBO OTBETCTBEHHOCTH Hepen
Ponunoii, rop1ocTs 3a CBOM Kpai, cBOX0 PouHy, CBOM S3BIK M KYJIBTYPY, IPOIIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

ONEHHOCTHOC OTHOIICHUE K IMMPUPOJHOMY HACJICANUIO U ITaMATHHUKAM IMPUPOJbI, JOCTUKCHUAM Poccuu B HAYKEC, HCKYCCTBEC, CITIOPTEC, TCXHOJIOTUAX,
Tpyae,



CIIOCOOHOCTH OLCHUTH BKJIad pOCCHﬁCKHX y‘IéHBIX B CTAQHOBJICHUC U PA3BUTHUC 6I/IOJ'IOFI/II/I, MOHUMAaHUE 3HAYEHUS OHOJOTHMM B IO3HAHUU
IpUPOALI IPHUPOALI, B ) KU3HU YCJIOBEKA U COBPEMEHHOI'O 06I.H€CTB3;

ujeiiHast yBEpEHHOCTb, FOTOBHOCTH K cyx0e u 3ammuTe OTeyecTBa, OTBETCTBEHHOCTh 32 CBOIO CYAbOY;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpPMUPOBAHHOCTH MOPAJILHOTO CO3HAHHUS, STHYECKOTO TIOBEICHUS;

CHOCOOHOCTD OLCHUBATHL CUTyallUIO U IPUHHUMATL OCO3HAHHBIC PCHICHUS, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,
OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE OYAYyIIEro;

OTBCTCTBCHHOC OTHOHICHHC K CBOMM pPOAUTCIIAM, CO3AdHHMC CEMbU Ha OCHOBC OCO3HAHHOI'O ITPHHATHA LICHHOCTEH CEeMEMHOM >KU3HU B
COOTBCTCTBHHU C TpaAULIMUAMU HAPOAOB POCCI/II/I;

4) ICTETUYECCKOIO BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPUYECTBA, CIOpPTa, TPyJa, OOIIECTBEHHBIX
OTHOIIICHHH;

MOHUMaHUE SMOLIMOHAIBHOTO BO3JICVCTBHS )KMBOM MTPUPOJIBI U €€ LICHHOCTEH;

TOTOBHOCTbH K CAMOBBIPAYKEHHIO B PAa3HBIX BUJAX UCKYCCTBA, yU4€T KAUECTBA TBOPUECKON JTUYHOCTH;

5) ¢pusuveckoro BocnuTaHusl, POPMUPOBAHUSA KYJIbTYPHhI 310POBbSI H SMOLMOHAIBHOIO COCTOSIHUS:

MOHMMaHUe U oOecredeHne 37J0pOBOr0 U 0e30macHOro odpasa KM3HM (3I0pOBOE MHTAHUE, COONIOJACHHE TUTHMEHWYECKUX MPaBUI U HOPM,

C6aHaHCHpOBaHHBIﬁ PEXKUM 3aHSITHA U OTAbIXa, PEryjsipHas JUHaAMHKa aKTI/IBHOCTI/I), 6epe>1<H0r0, OTBETCTBCHHOT'O 1 KOMIICTCHTHOT'O OTHOIIICHUA K
COOCTBEHHOMY 3JI0OPOBBIO H ICUXHYECKOMY 3/I0POBBIO;



MOHWMAaHHE [IECHHOCTEH MHIUBUAYaJILHOTO TIPaBa M KOJUIEKTUBHOTO O€30MacHOTO IMOBEICHUS B OTHOIICHUH YTPO3 3I0POBBIO U YKHU3HH JIFOICH;
OCO3HaHHE NOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUE AJIKOT0JIsl, HAPKOTUKOB, KypEHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIly, OCO3HaHHE [IEHHOCTEW MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K aKTHBHOM JCATCIIBHOCTH TEXHOJIOTUYECKOH M COIIMAJIbHOU HAITpaBJICHHOCTH, CIIOCOOHOCTH HMHUOUHUPOBATDL, IUIAHUPOBATL H
CaMOCTOATCIIBHO BBIIIOJIHATD TAKYI0 ACATCIBbHOCTD,

MHTEpEC K pa3auyHbIM cepam npodeccHOHaTBHON NesTETbHOCTH, YMEHHE OCO3HAHHO BHIOMpPATh OyIyNIyl0 MpOQEecCcHuio M pPeaarn30BHIBATH
COOCTBEHHBIC KH3HECHHBIC TUTAHEI;

TOTOBHOCTH U CIIOCOOHOCTH K TIOJTHOMY 00pa30BaHUIO U CAMOOOPA30BAHUIO HA BCIO KHU3Hb;
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
9KOJIOTMYCCKOC OTHOIICHHUE K ITPUPOAC KaK K NCTOYHUKY KU3HU Ha 3€MJ'I€, Ha OCHOBC €€ CYIICCTBOBAHUA,

MOBBIIIEHHE 0COOOT0 YPOBHS KYJIbTYPHI: MPUOOPETEHHE OMbITA, IUIAHUPOBAHKE MOCIEAYIONINX IIar0B U OLIEHKA UX BO3MOXKHBIX TOCITIEICTBUNA
JUISL OKPY>KarOIen CpeJibl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;
BO3MO)XHOCTh HCIIOJIb30BaTh IOJIYYEHHbIE NpPU HM3yYEeHUM OHOJOTMM 3HAHUS M HABBIKM NpU OOecreyeHUH mpoOsieM, OTrpaHUuYEHUs: ¢
paloHaIbHBIM MPUPOJIONOIb30BaHUEM (COOIOICHNE TPAaBUII MOBEJACHHS B MPHUPOJIE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B HKOCHUCTEMAX,

OXpaHe BHJIOB, YKOCUCTEM, OHOChEpHI);

AKTUBHOC HCIIPUATUC ,Z[CﬁCTBHﬁ, MNPHUHOCAIINX BPCH Oprxcanmeﬁ HpHpOI[HOﬁ cpeac, YMCHHUC IMPOTrHO3UPOBATH DKOJIOTMYCCKUC TTOCICACTBUA
npenanHHMaTenchoﬁ JACATCIIBHOCTH U IPEA0TBPAIATE UX;



HAJIMYUE Pa3BUTOTO SKOJIOTMYCCKOTO MBIIJICHUSA, KYJIbTYPhI, OIbITa ACATCIBHOCTH IJIaBHOM HAIpaBJICHHOCTHU, YMCHUSA PYKOBOJIUTHCI UMH B
HOSH&B&T@HBHOﬁ, KOMMYHHKaTHBHOﬁ n COHHaHBHOﬁ IMPAKTHUKE, CTPEMIICHHUC K IIPOJOKCHHUIO B HpaKTquCKOﬁ JCATCIIBHOCTH rJIaBHOM
HAIIpaBJICHHOCTU;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIAs] COBPEMEHHOMY ITOJIXOY PA3BUTHUSI HAYKH U OOIECTBEHHOW MPAKTUKH, OCHOBAaHHAS HA
JIaJIOTe KyJbTYpbI, CIIOCOOCTBYIOIIAs OCO3HAHHUIO CBOEI'O MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBCPHICHCTBOBAHUC SI3BIKOBOM M YUTATEIIbCKOU KYJbTYPBI KaK CpCACTBa BSaHMOHeﬁCTBHﬂ MCKAY JJIOAbMU W MTO3HAHUS MHPA,

IIOHHMMAaHHEC CHCIII/I(bI/IKI/I OHOJIOTUH KakK HAayKH, OCO3HaHHsdA €€ Iepexolda B IMOCTCIICHHOC HAYYHOC MBIINIJICHUC, CO3JaHHA LEJIOCTHOI'O
npeaACTaBJICHUA 00 OKpYyKaromeM MHPE KakK O CAUHCTBC IMPUPOAbI, YCIIOBCKA U 06H1€CTBa, B INIO3HAHUH SaKOHOMepHOCTeﬁ n YCHOBI/Iﬁ COXpaHCHUA
CCTCCTBCHHOI'O PaBHOBCCH,

YBEPEHHOCTh B HMHHOBAI[MOHHOCTH OWOJIOTMM JJII COBPEMEHHOW NMBHUJIM3AIMU: OOECICYeHHWE HOBOTO YPOBHS Pa3BUTHS YEIOBEUYECTBA,
CO3J/IaHHE MEePCIICKTUBHBIX TEXHOJIOTHA, CIIOCOOHBIX PEIIaTh PECYPCHBIE TPOOJIEMBI YeJIOBEUSCTBA, TOMCK MyTeH BBIXOAA M3 MPOOJIEM IKOJIOTHIECKOTO
pa3BUTHA U oOecliedeHre Nepexo/ia K yCTOHMYMBOMY Pa3BUTHIO, PallMOHAILHOMY HCIIOIb30BAaHUIO OMOPECYpCOB U (JOPMHUPOBAHUIO HOBOT'O CTaHIApTa
KU3HH;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOrMYECKUX 3HAHUW B II€JIAX MOBBIIIEHUS 00IIEH KYJIbTYpbl, €CTECTBEHHO-HAyYHON IPaMOTHOCTH, KaK
COCTaBHOM yacTH (PyHKIIMOHAIBHON TPAaMOTHOCTH 00y4aromuxcsi, GopMUPYEeMOil TP N3y4eHUH OUOJIOTHH;

MMOHUMaHHE OCHOBAHUIM MCTOHOB IIO3HAHUA, IPUMCHCHUC B PA3JIMYHBIX HAYKaAX, CIIOCOOHOCTH MCIOJIb30BaTh MoJIy4a€MbIC 3HAHUA AJI1 aHaJIn3a
U OOBSICHEHUS NEPCICKTUB OKPYXKAOUWICTO MUpPAa U IMPOUCXOAAIIUX B HEM I/I3M€H€HI/II\/’I, YMCHHE ACJIAaTh 000CHOBaHHbBIE BbIBOJIbI HAa OCHOBC HaYy4YHBIX
(baKTOB n (1)3.KTI/I‘-ICCKI/IG JaHHBIC C MOJTYUYCHUECM JOCTOBCPHBIX BBIBOIOB;

BO3MOXKHOCTb CAMOCTOSTEIHFHO UCII0Ib30BaTh OMOJIOTHYCCKUE 3HAHUS JJIg PpCIICHU A Hp06J'IeM B M3HA4YaJIbHO )KM3HCHHBIX 06’BCKTaX;

OCO3HAaHHE IIEHHOCTEeW Hay4yHOW JeSTeIbHOCTH, TOTOBHOCTh M3y4aTh MPOEKTHYIO U MCCIEA0BATENbCKYIO JESATEIbHOCTh MHAUBUAYAIBHO U B
rpyIIIe;



TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO M caMO00pa30BaHUIO, K AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUN MO OMOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysbTaTbl OCBOEHUS yueOHoro mpeamera «buonorus» BKIHOYAIOT: 3HauuUMble UIs (OPMUPOBAHUS MHUPOBO33PEHUS
o0yJaromuxcss MEXIUCIHUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAYYHBIE TOHSATHSA, OTPaKAIOIIME IIEOCTHOCTh HAYYHOW KAapTHHBI MHUpPAa U
CIeLMalIbHbIE METO/bI T03HAHUA, IPUMEHEHUE B COBPEMEHHBIX HayKax (BEIIECTBO, SHEPTus, ABJICHHE, NPOLIECC, CUCTeMa, HaydHbIH (akT, MpUHIUII,
TUI0TE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, UCCIEI0BAaHUE, HAONIOJEHNE, U3MEPEHNE, SKCIIEPUMEHT U JIPYrHe); YHUBEPCAIbHBIE TEXHOJIOTHYECKUE
neiicTBus (MO3HaBaTelbHbIE, KOMMYHHMKATHBHBIC, PETyJISATHBHbIC), oOecreueHue obecredeHus (PyHKIMOHAJIBHOW TIPaMOTHOCTH U COLMAJIbHBIX
HABbIKOB 00Y4YaOIMXCS; CHOCOOHOCTH  OOY4YaloIMXCsl HCIOJB30BaTh OCBOCHHBIE MEXIUCLUUIUIMHAPHBIE, MHMPOBO33PEHUECKUE 3HAHUSA U
YHHUBEPCAJIbHbIE TEXHUYECKUE JICHCTBUS B IO3HABATEILHON U COLIMAIBHOM ITPAKTUKE.

B pe3yibTarte HU3Yy4YCHUA Ouosornu Ha YpPOBHEC CPCAHCTO 06]]_[61"0 O6pa30BaHI/I$I y o6yqafoumxc>1 (I)OpMI/IPYIOTC}I ITIO3HABATCJIIbHBIC
YHUBCPCAJIbHBIC TEXHOJIOTHNYECKHCE, KOMMYHUKATHBHBIC YHUBCPCAJIBbHBIC TEXHOJIOTHYECCKHE I[CflCTBI/IfI, PEryJIATUBHBIC YHUBCPCAJIBbHBIC

TCEXHOJIOTHYCCKHE ,Z[eI>’ICTBI/I$[, COBpCMCHHaAs ACATCIbHOCTD.

MeTaHpeI[MeTHHe O6H_[I/Ie PE3yIbTaTbl OCBOCHUS CPECAHCTO O6pa30BaHI/I$I JAOJIKHBI OTpaKaTh:

BiiajeHne yHUBePCATbHBIMH Y4eOHBIMH I03HABATEIbHBIMH ACHCTBUSIMM:
1) 6a3oBbIe JJOTHYECKHUE TeHCTBUS:

CaMOCTOSATENILHO CHOPMYTHPOBATh U aKTYaTM3UPOBATh POOIIEMY, PACCMOTPETh €€ BCECTOPOHHE,



MIPH OCBOCHHUHM 3HAHWK TPHEMBI JIOTHUECKOTO MBINUICHUS (aHAW3, CHHTE3, CpaBHEHHUE, Kiaccudukamus, o000IIeHnE), PaCKPhIBATh CMBICI
OMOJIOTUYECKUX MOHITUHN (BBIICISATh UX XapaKTepHbIC MPU3HAKU, COXPAHATh CBSI3U C PYTUMHU ITOHITHSIMH ),

ONpeACIIATh HECIU ACATCIBbHOCTH, 3aJaBaTh IapaMCETPhbl U OIPCACIIATL KPUTCPUNU HUX HOCTHX(CHHﬁ, COOTHOCHUTB PE3YyJIbTAThI ACATCIbHOCTU C
IMOCTAaBJICHHBIMU Bparamu,

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS AJ1s1 00bSICHEHHsI (DAKTOB M MPEANOCHIIOK KUBOW MPUPOJIBI;

CTPOUTH JIOTUYCCKUE PpacCCyKACHUSA (I/IH,Z[YKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaJ'IOFI/ISIM), BBIABJISIT 3aKOHOMCPHOCTH W IIPOTUBOPCYUUSA B
paccMaTpruBACMBbIX SABJICHUSX, (bOpMy.HI/IpOBaTB BbIBOJbI U BBIBOJBI,

IPUMEHSTh CXEMHO-MO/IETIbHBIE CPEICTBA JUIsl M300paKEeHNUs CBSI3€ U CBA3EH B M3ydyaeMbIX OMOJIOTHYECKUX 00BEKTAX, a TAKXKE MPOTUBOPEUNI
Pa3HOro pPo/ia, BBIBICHHBIX B PA3JIMUHBIX HH(OPMALIMOHHBIX UCTOYHUKAX;

Pa3pabotath miaH pemeHus mpoodieM ¢ y4EToM aHalnu3a COCTOSIHUSA MaTepHATIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;
BHOCUTB KOPPEKTUBBI B EATENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YNIBTATOB ICUCTBUM, OLICHUBATh PUCKU IIOCIIEICTBUN JEATEIbHOCTH;
KOOPJMHHUPOBATH U BBIOJIHATH Pa0OTY B YCIOBUAX PEaIbHOT0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUSI;

Pa3sBUBATh KPEATUBHOC MBIIIIJICHUEC ITPU PCHICHUUN )KU3HCHHBIX HpO6H€M.

2) 6a30BbIe HCCJIEA0BATEILCKIE IeHCTBHS:

BJIaJAC€Th HaBbIKaMH y‘Ie6HO-I/ICCJI€I[OBaT€J'II>CKOI\/'I n HpOCKTHOI\/JI ACATCIIBHOCTH, HABbIKaAMU pPa3pClICHUA HpO6J’ICM, TCXHOJIOTUYHOCTBIO U
TOTOBHOCTBIO K CAMOCTOATCIIBHOMY ITOUCKY MCTOAOB PCIICHUA ITPAKTUYCCKUX 3ada4, IPUMCHCHHUIO Pa3JINYHBIX MCTOJOB ITO3HAHU A,

HCIIOJIB30BATh PAa3JIMYHBIC BUJBI ANCATCIBHOCTU IO ITOJYYCHHUIO HOBBIX 3HaHI/II>'I, ux Hp606pa3OBaHI/IIO, HpCO6pa3OBaHI/IIO U IIPUMCHCHUIO B
HAYYHBIX YUPCKACHUAX, B TOM YHUCJIC ITPU CO3JJaHUH HAYUHBIX U COITUAJIBHBIX IIPOCKTOB,

(1)OpMI/Ip0BaTB TUIT HAYYHOT'O MBIIIJICHUSA, BJIIaZICTh Hay‘-IHOI\/II TGpMHHOJ’IOFHGﬁ, KIIFOYEBBIMH ITOHATHAMHU U MCTOAAMU,



CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BaTEIHHON JIEATEILHOCTH U )KM3HEHHBIX 00BbEKTaX;

BbIABJIATE NPUYUHHO-CIICACTBCHHBIC CBA3UM W AKTYAJIM3UPOBATh 3a4avy, BbIABUTATb THUIIOTE3Yy PCHICHHA C€C, HAXOAUTb AaprymMmMCeHTbHI JIA
J0Ka3aTcCJIbCTBa CBOUX YTBer(HeHHﬁ, 3aaaBaThb MapaMETphbl U KpI/ITepI/Iﬁ PEIICHUA,

AHAJIM3UPOBATH ITOJYUYCHHBIC B XOA€ PCHICHUA 3aJadd Ppe3yJbTaTbl, OLCHUBATHL HUX JOCTOBCPHOCTH, IMPOTHO3UPOBATH M3MCHCHHE B HOBBIX
YCII0OBHUAX,

JIaTh OIICHKY HOBOM CHUTYaIllH, OIICHUTh IPUOOPETCHHBIN OIIBIT;

M3YYUTH [EJICHAIIPABICHHBII MMOUCK CPEJICTB MEpeHoca U CocoO0B JEHCTBHI B MpoQecCHOHANBHON cpejie;
YMETb NIEPEHOCUTH 3HAHUS B MTO3HABATENIbHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACSITETbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX PETUOHOB CyOHEKTOB;

BBIZIBUI'aTbh HOBBIC UACHU, IPCJIaraTb OPUIriHAJIbHBIC ITOAXO0/Abl U PCHICHU A, CTABUTH HpO6JI€MBI " 3a1a4u, JOIyCKas aJIbTCPHATUBHBLIC PCIICHU .

3) pa6ora ¢ unpopmanueii:

OpPUEHTUPOBATHCS B Pa3IMUHBIX UCTOYHHKAX MHPOpPMAIUH (TEKCTOBbIE YUEOHbIE TOCOOMS, HAyYHO-TIOMYJIIPHON JIUTEpaTyphl, OMOJIOTHYECKUE
CIIOBapHM M CIPaBOYHHUKHU, KOMIIBIOTEpHBIE 0a3bl JaHHBIX, B VIHTEepHETE), aHAIM3UpOBaTh MHGOPMAIIMIO PA3IMYHBIX BUIOB M (HOPM MpeacTaBICHMUS,
OLICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTD;

(I)OpMYJ]I/IpOBaTB 3aIpoChl U MPUMCHATDH PA3JIMYHBIC MCTOABI ITPU ITOUCKE U OT60pC OMOJIOTUYCCKOM I/IH(I)OpMaI_II/II/I, HCO6XOILI/IMOI71 JJI1 pCHICHUS
HAaYYHBIX 3a71a4;

HpI/I06peCTI/I OIIBIT  HMCIIOJIB30BaHUA I/IH(l)OpMaI_[I/IOHHO-KOMMyHI/IKaTI/IBHI)IX TCXHOJ’IOFI/IfI, COBCPHICHCTBOBATL  KYJIbBTYPY AKTUBHOI'O
HCIIOJIb30BaHUA PA3JIMYHBIX ITOUCKOBBIX CUCTCM;,



CaMOCTOSITEJIbHO BBIOpaTh ONTHMAIBbHYIO (DOpMY TpeACTaBICHHUS OWOIOTHYECKON MH(popManuu (CXembl, TpaduKu, TUarpaMMbl, TaOJHUIIHI,
PUCYHKH U APYToOe);

UCIIOJIb30BaTh HAay4YHBIH SI3bIK B KAUECTBE CPEJCTBA MU paboTe ¢ OHonormdeckord MHMOpMAIME: MPUMEHITh XUMUYECKUE, (QU3NICCKHE H
MaTeMaTHYECKHUEe 3HAKH U CUMBOJIBI, POPMYIIbI, a00peBHATYPY, HOMEHKJIATYPY, HCIOIB30BaTh U MPeoOpPa30BhIBATH 3HAKHO-CUMBOJIMYECKHUE CPEICTBA

HarjsiAHOCTH,

00JaiaTh HaBbIKaMHU OOHAPYKEHUS U 3alIUThl HHPOpMAIH, UH)OPMALIMOHHOW O€30MaCHOCTH TUYHOCTH.

Biagenue yHuBepcaIbHBIMH KOMMYHUKATHBHBIMH AefiCTBUAMM:

1) obmenne:

U3y4daTh OOIIEHHE BO BCEeX cdepax KU3HHU, aKTUBHO YUACTBOBAThH B AMAJIOTE MM OOCYKICHUU MO CYIIECTBYIOLIEH 00CyKaaeMoil Teme (yMeHue
3a71aBaTh, BBICKA3bIBaTh BONPOCHI OTHOCHTEIBHO BBIOJHEHUS IMpPEAJaraeMoi 3aladd, YYUTHIBATh WHTEPECHl M COTJIACOBAHHOCTH IO3UIMH JIPYTHUX

YYaCTHUKOB JHajiora WK JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CPEACTBA OOIIEHMSI, TOHUMATh 3HAUEHHE COLUAIbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHHS KOH(MDIMKTHBIX
CUTYyalul, yMETh CMSIr4aTh KOH(IJIUKTHI U BECTU c€0sl HOPMAJIBHO;

BJIQ/IETh PA3JIMYHBIMHU CIIOCOOAMM OOIIEHUS M B3aUMOJACHCTBUSI, IOHUMATh HAMEPEHUs IPYTUX JIIOJIeH, U3MEPATh YBAXKUTEIbHOE OTHOLLEHUE K
cobeceJHUKY U B MpaBUIbHON opme HopMyTUpoBaTh BO3paKEHHUS;

paSBépHYTO U JJOTUYHO M3J1araTh CBOM BOIIPOC € UCITIOJIB30BAHUCM A3BIKOBBIX CPEACTB.

2) COBMeCTHas eI TeJIbHOCTD:



MOHMMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIMBUIYaldbHOW pAaOOTHI MpU OMNpeAeeHUH OHOJOTUYECKUX MpoodieM,
000CHOBBIBaTh HEOOXOAMMOCTH MPUMEHEHUS (POPM TPYIIIIOBOrO B3aUMOJICHCTBHUS MIPU PEIICHNN y4eOHOH 3aauu;

BBI6epI/IT€ TEMbI U ME€TOAbI I[CﬁCTBPIﬁ Y4aCTHUKOB C Y4€TOM O6IHI/IX HUHTEPCCOB U BO3MOKHOCTEH KaXJ01ro 4IC€Ha KOJIJICKTHUBA,

COBMECTHAs ACSITeNbHOCTb, OPraHU3alMsI U KOOPAMWHAILMS ASHCTBUNA MO €€ OCYIIECTBICHUIO: COCTaBUTh IUIaH ACWCTBUMA, 3aIUCaTh JCHCTBUS C
Y4eTOM LIeJieii MOMX YYaCTHUKOB, 00CYIUTh PE3yIbTaThl, MPUHSATH COBMECTHYIO padoTy;

OLCHUTH KA4CCTBO CBOCI'O BKiIaJa U KOMaHbl KAXXJI0T0 Y4aCTHUKA B 06H_[I/IX pe3yiabTarax 1o paBpa6OTaHHBIM KpUTEPHUIM,
npeaiiaratb HOBbIC ITPOCKTHI, OCHUBATb UACH C IIO3MINH HOBU3HbI, OPUT'MHAJIBHOCTH, HpaKTquCKOﬁ HWHHOBAIINH,

I/I3yt1a171Te IO3UTUBHOC CTPATCIHYCCKOC ITIOBCACHHC B PA3JIMYHBIX YCTpOﬁCTBaX, BKJIIOYasA KPCATUBHOCTL H B006pa)K€HI/IC, YTOOBI OBITH
WHHUIIMAaTHUBHBIM.

BJiiajeHne yHUBePCAIbHBIMH PEryJsiTHBHBIMHU 1€ CTBHSIMHM:
1) camoopranu3amnms:
UCII0JIb30BaTh OMOJIOTHYECKUE 3HAHMS IS BBISIBICHUS TIPOOJIEM U MX PEHICHUS B )KM3HEHHBIX M HAYYHBIX [EJIAX;

TIOJICTABKM Ha OCHOBE OHMOJIOTMYECKUX 3HAHWHA, IIEJICBbIE U CMBICJIOBBIC YCTAHOBKHM B CBOMX JICHCTBHSX W MOCTYIKAX IO OTHOIICHHUIO K KHBOU
NPUpPOJIE, CBOEMY 370POBBIO U 37I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO HW3Yy4aTh MO3HABATEIbHYIO JESTENbHOCTh, BBISBISATH MPOOJIEMBI, CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3a/aydl B
00pa3oBaTeNbHOMN JAESTENHPHOCTH U KU3HEHHBIX O0BEKTAX;

CaMOCTOSITENIbHO COCTaBUTh IJIaH PeLIeHUs Mpo0IeM ¢ yu€TOM UMEIOIIUXCSI PECYPCOB, €CTECTBEHHBIX BO3MOYKHOCTEN U MPUPOIHBIX YCIOBUI;

JaTb OLICHKY HOBOH CUTyalluu,



YTOYHEHHE PAaMOK HACTOSLIETO IIPEIMETAa Ha OCHOBE JIMYHOI'O L(BETA;
JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUTH TPUOOPETEHHBIN OIIBIT;

Obecnieuenne ¢GopmupoBanus U odecriedeHusi OJIAronmpuUATHON SPyIUIUU B Pa3HbBIX O00JACTAX 3HAHUN, MOCTOSHHOE MOBBILICHHE CBOETO
00pa3oBaTENBHOTO M KYJIHTYPHOTO YPOBHS.

2) CAMOKOHTPOJIb:
J1aBaTh OLIEHKY HOBOM CHUTYallMH, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB JCHCTBHSIM JIHIL;

BJAJICTh HABBIKAMM IO3HABATEIbLHOU pe(bHeKCI/II/I, TaKUMHU KaK OCO3HAHHUS ITPOUCXOIAAIIUX ,Z[eﬁCTBHﬁ W MBICIUTCIBHBIX ITPpOHCCCOB, HUX
PE3YyJIbTATOB U IPUYHH, UCITOJIB30BATh MTPHUCMbI pe(i)HeKCI/II/I JJIs1 OICHKH CI/ITyaHI/Iﬁ, BBI60p8. BCPHOI'O PCHICHM;

YMCTH OLICHUBATH PUCKHU U CBOCBPEMCHHO NPUHUMATL PCHICHUSA 110 UX CHUKCHUIO,

MOTHUBEI [IPUHATHA U ApTYMCHTBI IPYTUX IPU AHAJIN3C PE3YJIIbTATOB ACATCIIBHOCTH,

3) npuHATHE Ceds1 U IPYTrUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HETOCTaTKU U IOCTOMHCTBA;

MOTHUBBI IPUHATHUS U apTYMEHTHI IPYTUX MPU aHAINU3€ Pe3yIbTaTOB JeSTeIbHOCTH;
BaTh CBOE IPABO U MPABO APYTHX MPU3HABATH OIINOKY;

pa3BuUBAaTb CIIOCOOHOCTH TOHUMATh MU C O3UIUU APYTroro 4€JI0BCKa.



INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIE pe3yabTAaThl OCBOCHHS COAEpKaHus Kypca «bruomorus» Ha yriyOJaEHHOM ypOBHE OPUEHTHPOBAHbBI Ha oOecrieueHre Mpo(UIbHOTO
o0yueHus oOyuaromuxcst 6uonoruu. K HuM oTHOCSATCA: OCOOCHHOCTH JUIsl OMOJIOTUU HAay4YHbIX 3HAHWM, IPUEMOB U IIPUEMOB JECHCTBUI 110 OCBOEHHUIO,
peoOpa3oBaHUIO U MTPeoOpPa30BaHUIO 3HAHUH, BUIIBI IEATEILHOCTH 110 MOTYYCHUIO HOBBIX 3HAHUW U UX MPUMEHEHHUE B PAa3IMUHBIX HAYYHBIX, a TAKKE
B €CTECTBEHHBIX )KU3HECHHBIX YCI0BUAX. [IpeIMeTHbIe pe3yIbTaThl IPEIACTABICHBI 110 FO1aM U3y4EHHUS.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO TIpenameTa «buonorusi» B 10 knacce HEOOXOAMMO OTPA3UTh:

c(OpMHUpPOBAHHBIC 3HAHHS O MECTE M OMOJOrMYECKOW CHCTEME B COBPEMEHHOH HayKe, B €CTECTBCHHO-HAyYHOH KapTHHE MHUpA, B MO3HAHUU
MIPUPOJIBI, YCTOMYUBOCTH U 00ECIICUeHHH TPOOJIeM PAIllHOHAILHOTO TPUPOIOTIOIB30BAHMUS, O BKIA/IE POCCHICKUX U 3apyOe)KHBIX YUCHBIX B Pa3BUTHE
Ouooruu;

KOTOpasi BKJIIOYAET B ce0si: OCHOBOIIOJIArarolie OMOJIOTHYeCKUe TEPMUHBI M MOHATHS (KU3Hb, KIIETKa, OPraHU3M, METa0oI13M, TOMEOcTas,
cCaMOpEeryJislts, CaMOBOCIPOU3BEIECHUE, HACIEACTBEHHOCTb, U3MEHUYMBOCTb, POCT U pa3BUTHE), OHOJOrHueckue Teopuu (kiaetouyHas Teopus T.
[IIBanHa, M. lllneiinena, P. Bupxosa, xpoMmocomHas Teopust HacieacTBeHHOcTH T. Moprana), yuenus (H. M. BaBunoBa — onieHTpax MHOrooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PAcT€HHUM), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB IEPBOTO MOKOJIEHUS, PACIpPEENICHNs, YUCTOThl raMeT, HE3aBUCUMOTO
HacnenoBanus ['. MeHiens, roMoIornyeckux psJIoB B HacieAcTBeHHOM u3MenunBocTy H. V. BaBuiosa), npuHIMNNAIBHOCTH (KOMITJIEMEHTApPHOCTH);

NPUMEHEHHE METOJ0B HAy4YHOTO TO3HAHWS, NPUMEHEHHE B OHMOJIOTMUYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHUE,
HaOII0IeHUE, SKCTIEPUMEHT);

Ma1 OTAacM MPCAINIOUTCHNUEC NOIIOJHUTCIIbHBIM MIPU3HAKaM: BUPYCOB, KJIICTOK ITPOKAPHUOTOB U 3YKAPHUOTOB, OAHOKJIICTOYHBIX 1 MHOT'OKJICTOYHBIX
OpraHu3MoB, B TOM YUCJI€ CMCPTOHOCHBIX, I‘pI/I6OB, paCTeHHﬁ, JKMBOTHBIX M Y€JIOBCKA, OpraHOB U CUCTEM OpPraHOB paCTeHHfI, JKHUBOTHBIX, YCJIOBECKaA,
MMpOHECCOB KUBHCACATCIILBHOCTHU, MPOTCKAOIIUX B OPraHU3Max paCTeHI/Iﬁ, JKMBOTHBIX. M 4YCJIOBCKA, OMOJIOTHYECKUX MPpOLECCCOB: oOMeH BCIICCTB



(MeTabosn3m), TpanchopMaIus SHEPruu, OpPOKEHHs, aBTOTPO(HOTO U TeTEPOTPOPHOro THUIIA TUTAHU, (POTOCHHTE3a U XeMOCHHTE3a, MUT03a, MeiH03a,
raMeToreHesa, 5SMOpHOreHe3a, MOCTIMOPHOHAIBHOTO pa3BUTHS, PAa3MHOKCHMS, WHIMBUAYAJBHOTO pa3BUTUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJEHCTBHUS T€HOB, FE€TEPO3HUC, HICKYCCTBEHHOI0 0TO0PA;

yMEHHUE TMOJICPKUBATh B3aUMOCBSI3M MEXAY OpPraHOMJAMH U HX CTPYKTypaMH, CTPOCHUEM KIETOK pPa3HbIX TKAaHEH U MX KJIETOYHBIMHU
CYUIHOCTSIMH, MEXJy CYUICCTBOBAHMEM U LIEMIOYKOW OpPraHU3MOB Y pPACTCHUN, KUBOTHBIX W 4YeJIOBEKa W UX CTPYKTYpPaMH, MEXAY
MOCJIEIOBATEILHOCTSIMUA OPraHU3MOB M UX CTPYKTYpamMu, MEXIy 3TanamMud oOMEHa BEIIECTB, 3TaraMu KJIETOYHOIO IMKJIA U KU3HEHHBIMU IHKIJIOB
Opranusma, dTanamMu SMOPHOHAIBHOTO Pa3BUTHSL, TEHOTUIIOM U (heHOTUIIOM, PEeHOTUIIOM U (aKTOpaMU Cpeibl OOUTAHUS;

YMCHUE BBIABJIATH OTJIMYUTCIBHBIC ITPU3HAKHU )KXHUBBIX CUCTEM, B TOM YHCJIC paCTeHHﬁ, JKHBOTHBIX U YCJIOBCKA,

HCIIOJIB30BATh YKAa3aHHBIC apPrymMCHTHI, 6I/IOJIOFI/I‘-IGCKYIO TCPMHUHOJIOTHUIO W CHMBOJIMKY Ui AO0Ka3aTCJIbCTB POACTBA OpPraHOB pPa3HbIX
CUCTCMHBIX I'PYIIIL;

YMETH pelIaTh OMOJIOrHYECKHUE 3aia4y, BbIABJIATE IPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKIAY OMOJIOrHYECKUMU mpouccCcaMu M ABJICHHUAMU, NCJIATH
BbIBO/JIbI U ITPOTHO3bI HA OCHOBAHUHU IMOJTYYCHHBIX PE3YJIbTATOB,

YMETh BBITIOJIHATH Ta00paTOPHBIE U MPAKTUYECKHUE paOdOThI, COOIIOAATh IPaBMiIa MPHU padoTe ¢ y4eOHBIM U JTA0OPaTOPHBIM 000PYIOBAHUEM;

YMCHHUEC BbIABUTATH THUIIOTE3bI, MPOBEPATbH HUX DSKCICPUMCHTAJIBHBIMH MCETOJAMU, (I)OpMy.]'II/IpOBaTI) oeJib HCCICAOBAHUA, AHAIMU3UPOBATH
IMMOJIYYCHHBIC PE3YJIbTAThI U 1€J1aTh BbIBOIbI;

yYMEHHUE y4acTBOBaTh B y4eOHO-HCCIIEIOBATEILCKON paboTe 1o OMOJIOTHH, YKOJIOTHU M MEIUIIMHE, MMPOBEJCHUN Ha 0a3e MIKOJIBHBIX HAyYHBIX
0011ecTB, ¥ MyOIMYHOM BBICTYIIJICHUH TOCTUTHYTHIX PE3yIbTATOB Ha YUCHUUYECKUX KOH(EpPEHITUIX;

YMCTH OLCHUBATH 3THU ACICKTbl COBPEMCHHBIX HCCIEIOBaHUN B o0acTu OHMOJIOTHH H MCIUIIMHBI (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC
OIJIOAOTBOPCHUC, HAITPABJICHHOC U3MCHCHUC I'CHOMA U CO3JIaHUC TPAHCTI'CHHBIX OpraHI/I3MOB);

U3YYUTh OCO3HAHHBIA BbIOOp Oyaymiel mpodecCHOHaNbHON JesITeIbHOCTH B 00JacTH OMOJIOTHH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIbCKOT'0 XO3sIIICTBa, MUIIEBOM MPOMBILIUIEHHOCTH, YIIIYOUTh IMO3HABaTElIbHBIM HHTEPEC, HANPABIEHHBIM Ha OCO3HAHHBIA BbIOOp mpodeccuu u
MIPOAOIDKEHHE OMOJIOTHYECKOT0 00pa30BaHUsl B OPraHU3aMAX CPEAHEro NpoPecCHOHAIBHOTO U BhICIIEro 00pa3oBaHusl.



[IpenmeTHbIE pe3yapTaThl OCBOEHUS yueObHoro npeamera «buonorus» B 11 knacce HeOOXOAUMO OTPA3UTh:

c(hOpMUPOBAHHBIE 3HAHUS O MECTE U OMOJIOTUYECKOW CHCTEMEe B COBPEMEHHOW HayKe, B COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTUHE MUpPa, B
MMO3HAHUM YCTOMYMBOCTH IPHPOJBI W PA3BUTUM SKOJOTHYECKHX IPOOJIEeM 4YeJOBEUeCTBA, a TaKKe B BONPOCAX IOJJICPKKH PallMOHATBHOIO
MPUPOIONONB30BaHUS U B PaMKaX IIEHHOCTHOTO OTHOIIEHUS K TPUPOJE, OOIIECTBY, YEIOBEKY , O BKJIAQJEC POCCHUCKHX H 3apYOCKHBIX yUEHBIX-
OMOJIOTOB B OMOJIOTHIO PA3BUTHS;

yMEHHUE BIaJeTh CHCTEMOW OHOJIOTMYECKUX 3HAHWH, KOTOpass BKIIOYaeT B ce0s ompeneieHHe U IOHMMAaHUE OCHOBOIOJATAIOLINX
OMOJIOTMYECKUX TEPMHHOB U TIOHATHH (BUJ, 9KocHcTeMa, Onocdepa), Onomorndeckue Teopun (3BomonroHHas teopus Y. JlapBuHa, CHHTETHYECKast
teopust Teopun), yuenus (A. H. CeBepuoBa — o myTsax u HampasieHus umnepuu, B.M. Bepnanackoro — o Ouocdepe), 3akOHBI (F€HETHUECKOTO
paBHoBecust Jx. Xapau u B. BaitnOepra, 3aponpimieBoro cxoacrsa K. M. bapa), npasuia (munumyma O. JInOrxa, ocHOBHas nupaMuja 3HEPIUH),
runote3sl (runote3a « mupa PHK» V. ['unbepra);

YMCHHUEC BJIAZICTh MCTOAAMU HAYYHOI'O IIO3HAHUS, HCIIOJIB3YCMBIMU B OMOJIOTUYECKHX HCCIICAOBAHUAX JKUBBIX OPIraHU3MOB H 3KOCHCTEM
(oanaHHe, HU3MCPCHHC, Ha6J'II-OI[eHI/Ie, BKCHepHMeHT), MCTOJAaMU MCTO/Ja U OLICHKHU aHTPOIIOI'CHHBIX W3MCHEHHH B IIPpHUPOJIC,

HCIIOJIB30BAHUC CICAYIOIIUX IIPU3HAKOB: BU/I0B, 6I/IOFCOI_I6HO3OB, OKOCHUCTEM U 6I/IOC(I)CpBI, CT8.6I/IJ'II/I3I/IPYIOH_ICFO, ABIKYIICTO U pa3pbIBAOIICTO
€CTECCTBECHHOI'O 0T60pa, AIONAaTPUICCKOIr0o M CHUMIATPHUYCCKOI0 BHAA O6pa3OBaHI/I$I, ABWIKYIIUX CHUJL CHJIOBOM HBOJIOLMU Ha FCHO(bOHI[e,
HpI/ICHOCO6HeHHOCTI/I OpTraHU3MOB K CpEaC O6I/ITaHI/ISI, qcpeaoBanus TCII, KpyroBopoTa BCUICCTB U IMOTOKA r€HEpAllN B SKOCUCTCMAX

YMCHHUEC TIOAACPKUBATH B3aMMOCBA3M MCKAY MNPOHCCCAMU 3HSBOJJIOLUUHU, ABUKYIIHUMU CHUJIAMH AHTPOIIOICHE3d, KOMIIOHCHTAMHU PA3JIMYHBIX
OKOCHUCTEM U HpI/ICHOCO6J'ICHI/I5[MI/I K HUM OPraHu3MoOB;

YMCHUCEC BBIABJIATH OTJIMYUTCIIBLHBIC IMTPU3HAKH JKUBBIX CHCTCM, HpI/ICHOCO6J'IeHHOCTI) BUJIOB K CpEac O6I/ITaHI/I$I, a0MOTHYECKUX W OMOTHYECKUX
KOMITOHCHTOB 5KOCHUCTEMBbI, B3AUMOCBA3U OPraHN3MOB B COO6HI€CTBaX, AHTPOIOTCHHBIX W3MEHEHHI B SKOCHCTEMaX CBOECH MECTHOCTH,

HCIIOJIB30BAaTh JAaHHBLIC apryMCHTHI, 6I/IOHOFI/IquKyIO TEPMHUHOJIOTUKO W CUMBOJIMKY IS OOKA3aTCJIbCTBA POACTBA HpeJICTaBI/ITeHefI Pa3HbIX
CUCTCMHBIX T'PYIIIIL, B3aHMOCBSI3ei OpTraHu3MOB U CPCbL O6I/ITaHI/IH, CANHCTBA YCJIOBCYCCTBA pac, HeO6XOZ[I/IMOCTI/I COXpPAaHCHUA MHOFOO6paBI/I5{ BUJOB U
OKOCUCTEM B YCJIOBUAX COCYIICCTBOBAHUA ITPUPOJAbI U YCTIOBCUYCCTBA,



YMETh pClIaTh OHOJIOrHYEeCKHe 3aaa4u, BbIABJIATH IPUYUMHHO-CIICACTBCHHBIC CBA3HU MCKIY OMOJIOrMYECKUMU mponeccaMu U ABJICHUAMU, 1€J1aTh
BBIBO/JIbI U ITPOTrHO3bI HA OCHOBAHUHU ITOJTYYCHHBIX PE3YJIbTATOB,

YMETb BBINIOJHATH J1A00paTOPHBIE U PAKTHUECKHUE PadOThI, COOII0IaTh IpaBUiia Mpu padoTe ¢ yueOHBIM U 1TAO0OPaTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIABUI'aTb THUIIOTC3bI, IMPOBEPATH HUX OSKCICPHUMCEHTAJIBHBIMH MCETOJAaMHU, (bOpMy.]'IHpOBaTB nejib HUCCIICAO0BAaHUA, aHaJIU3UPOBATH
IMOJIYYCHHBIC PE3YIbTAThI U A€JI1aTh BbIBObI;

YMEHHE Y4acTBOBATh B y4eOHO-HCCIIE0BATENILCKOM paboTe o OMOJIOTHH, SKOJIOTUU U MEIULUHE, IPOBEIEHUH Ha 0a3e IIKOJIbHBIX HAYYHBIX
OO0IIECTB, ¥ MYyOJINYHOM BBICTYIUICHUH JOCTUTHYTBHIX PE3YJIbTATOB HA YUEHUYECKUX KOH(PEPEHIHIX;

YMETh OLIEHWBATh THUIOTE3bl U TEOPUU O MPOMCXOKICHUH JKU3HH, YSIIOBEKA M YEIOBEYCCKOW Pachl, O MPUUMHAX, MMOCICJACTBUSIX H CIIOCO0aX
MpeI0TBpALCHUS H3MEHEHHH B Onocdepe;

U3YYUTh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccuoHalIbHON JesITeIbHOCTH B 00JaCTH OMOJIOIUH, SKOJIOIMH, IPUPOONOIb30BAHNS, ME JUIIUHBI,
OMOTEXHOJIOIMH, ICUXOJIOTUH, BETEPUHAPHM, CEIbCKOI'O XO3SICTBA, MUIIEBOH NPOMBIIUICHHOCTH, YINIYOJEHHs II03HAaBaTEIbHOTO HHTEpeca,
HAIPaBJICHHOTO Ha OCO3HAHHBIN BBIOOP Mpodeccun U MPOJOKEHNS OMOIOTHYECKOTr0 00pa30BaHMs B OPraHU3AIUAX CPETHETO MIPO(PECCHOHATIBHOTO U
BbICLIIET0 00pa30BaHUSL. .

TEMATUYECKOE NNAHUPOBAHUE

10 KINACC
No HaszBanue pa3nenoB u TeM nporpaMmsl KonnuectBo yacos OnekTpoHHbIe (IU(pOBHIE) 00pa3oBaTEIHHBIC
n/n Bcero  KontponbHbie [TpakTnyeckue peCypCel
paboThI paboThI
1 buonorus kak Hayka 1 0 0

2 JKuBble cuCTEMBI U UX U3yUYEHUE 2 0,25 0



No
/o

10

11

12

13

14

15

16

Ha3zBanue pa3ienoB U TeM IpOrpaMMBI

buonorus knetku

XuMHYecKasi OpraHu3alys KIeTKH

Crpoenue u GyHKIUHU KICTKU

OOMmeH BelecTB U MpeoOpa3zoBaHKe SHEPTUHU B
Kamepe

CrnencrBenHas ”HGOpPMAaLUs U JOCTAaBKa €€ B KaMepy
JKU3HEHHBIN UK KIETKA

Crpoenne u GyHKIUN OpraHu3Ma
Pa3MHoOeHMEe U pa3BUTHE OPraHU3MOB
['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U
U3MEHYNBOCTH OPTaHU3MOB.

3aKOHOMEPHOCTb HACJIEICTBEHHOCTH
3aKOHOMEPHOCTb U3MEHYUBOCTH

['eneTnka yenoBeka

Cenexuusi opraHn3anuii

BuoTexHonorus 1 CHHTETUYECKass OMOIOTHS

Bcero

10

KomnuectBo yacos

KonTtposbhbie
paboThI

0,5
0,25
0,25
0,25
0,25
0,25

0
0,25
0,25
0,25
0,25
0,25
0,25

0,25

[IpakTnueckue
paboThI

0,5

1

0,5

15

1,5

0,5

OnekTpoHHbIe (IU(pOBHIE) 00pa3oBaTEIbHBIC

pecypcsl

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bu6nmoreka [JOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

No Ha3Banue pa3nenoB u TeM MporpaMMbl KomuuecTBo vacos OnekTpoHHbIe (IU(pOBHIE) 00pa3oBaTEIbHBIC

n/m Bcero  KontponbHbie [TpakTHueckue peCypChI
paboThI paboThI
https://m.edsoo.ru/7f41¢c292
17  PesepBHOe Bpems 1 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3,75 13
11 KINNACC
Ne HasBanue pa3/iesoB ¥ TeM MporpaMmbl KonmgectBo yacoB DnexTpoHHbIe (1IH(POBHIC)
/I Bcero KonTposbHbie [IpakTuueckue 00pa3oBaTeIbHBIC PECYPCEI
paboThI paboThI
1  3apoxzaeHue U pa3BUTHUE SBOIIOLUOHHBIX IPEJICTABICHUN B 4 0,25 0 bubnmnorexka HOK
OMOIOTHH https://m.edsoo.ru/7f41cc74
2  MuUKpO3BOIIONHS U €€ Pe3yIbTaThl 14 0,25 2 bu6nuorexa [IOK
https://m.edsoo.ru/7f4lcc74
3 MaxkpodBOIOIHS U €€ Pe3yIbTaThl 6 0,25 0 bubnmoreka [JOK
https://m.edsoo.ru/7f41cc74
4 TlpoucxoxJeHUE U pa3BUTHE KU3HU Ha 3eMIie 15 0,25 1,5 bubmuoreka [JOK
https://m.edsoo.ru/7f4lcc74
5  IlpoucxoxaeHne 4yenoBeKa — aHTPOIIOTEHE3 10 0,25 1 bubmmnoreka [IOK
https://m.edsoo.ru/7f41cc74
6  Dxosorus — Hayka o 3arperax OpraHu3MOB U 3 0,25 0,5 bu6muoreka [JOK
HAIOPTraHUYECKUX CHCTEM C YYETOM COXPAHEHHUsS OKPYIKaroIei https://m.edsoo.ru/7f4lcc74
cpeabl
7 Opranusmsbl U cpeia oOOuTaHus 9 0 1,5 bubnmnoreka [JOK
https://m.edsoo.ru/7f4lcc74
8  Dkojorus BUIOB U MOIYJISIIIAMA 9 0,25 0,5 bubmmoreka [JOK
https://m.edsoo.ru/7f41cc74
9  Dkozorus coolmiecTBa. DKOJIOTHUESCKUE CUCTEMBI 12 0 0,5 bubmuoreka [{OK

https://m.edsoo.ru/7f41lcc74
10 buocdepa — rirodampHas YIKOCHCTEMA 6 0,25 0 bubmmoreka [JOK


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

No HasBanue pa3zienoB u TeM nporpaMmbl
/i

11 YenoBek u oOkpyxaromas cpeaa

12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

NOYPO4YHOE NMIMAHUPOBAHUE
10 KITACC

Ne Tema ypoxka
/o

1 buonorus xak KoMIIeKCHAs HayKa M KaK 4aCTb
COBPEMCHHOTI'O O6H.I€CTB8.

2  JKuBble cucTeMBbI U KX CBOWCTBA
3 VYpoBHeBas OpraHHU3aI¥s )KUBBIX CHCTEM
4 Hctopus OTKpBHITHS U U3yueHus kieTku. Knerounas teopus

5  Mertoasl MONIEKYJISIPHOU U KJIETOYHOU OMOJIOTHH.
[IpakTnueckas padora «M3yyeHne MeTo1aMH KJIETOYHON
ouosorun (xpomarorpadusi, snexkrpodopes,
muddepeHnmanbHoe neHTpupyrupoanue, [1LIP)»

6  XuMHYECKHI COCTaB KIETKU

7 MuHepanbHbI€ BElIeCTBA KJIETKU, UX OHoJIornyecKas poJib

Bcero Kontponbubie IlpakTuueckue H3YICHHA

1

Bcero KontposbHbie

102

KonnuectBo yacoB

paboThI

0,25

0
2.25

[IpakTrueckue

KommuecTrBo yacos

paboTsl

paboTsl

0,5

paboThI

0

7,5

JlaTa

DnekTpoHHbIEe (IU(PPOBLIE)
o0pa3oBaTeNbHbIC PECyPCHI

https://m.edsoo.ru/7f4lcc74

bubnunorexa LIOK
https://m.edsoo.ru/7f41lcc74

DneKTpOoHHBIE I(POBBIE
o0pa3zoBaTeNbHBIC PECYPCHI

bubmnoreka IIOK
https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a

bu6anoreka LIOK
https://m.edso00.ru/863e6122
bu6anoreka LIOK
https://m.edso0.ru/863e6564
bu6nuorexa [IOK
https://m.edso0.ru/863e674e
bubanoreka LIOK
https://m.edso00.ru/863e6b72

bubnunorexa LIOK
https://m.edso0.ru/863e6b72
but6mmorexa [IOK
https://m.edso00.ru/863e6870


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

10
11

12

13

14

15

16

17

18

19

Tema ypoka

Oprannyeckoe BemecTBO KiIeTkn — Oemok. JlaboparopHas
pabora «OOHapy)eHuEe OCIKOB C IOMOIIBIO0 Ka4eCTBEHHBIX
KBaHTOBY

CgoiicTBa, Knaccuukanys u GyHKIUU OSIKOB

OpFaHI/I‘ICCKI/Ie BCIIECTBA KIICTKHU — YIJICBOJbI
OpFaHI/I‘lCCKI/Ie BCIICCTBA KIICTKH — JIMIIUMbI

Hyxneunossie kucnotsl. JJTHK u PHK. JIabopatopnas
pabora «McciaenoBaHue HyKJIEMHOBBIX KUCIIOT,
BBIICJIIEMBIX U3 KJIIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuus ATO. [lpyrue
Hykieosuarpudpocdarsr (HTD)

CexBennpoBanue [JHK. Metoasl reHOMUKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU

MeToab! CTpyKTypHOI OHOJIOTUN
Tunel knetok. [IpokapuoTnyeckas kieTka

Crpoenue sykaproTrueckoi kinetku. [Ipaktuyeckas padora
«M3yueHune cBoHCTBA KJIETOYHOW MEMOpaHbI»

[ToBepxXHOCTHBIN anmapar KJIeTKA

OnHoMeMOpaHHbIe opraHou bl KieTku. [IpakTiudeckas
paborta «/3yueHne ABUKEHUS IUTOIUIa3M B PACTUTEIIBHBIX
KJIETKaX))

1

paboThI

KonunuecTBo vacoB
Bcero Kontponbubie IlpakTudeckue H3YICHHA

paboThI
0,5

0,5

0,5

0,5

DneKTpOHHBIC IU(PPOBHIE
o0pazoBaTenbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/863e6d5c

bubnunorexa LIOK
https://m.edso0.ru/863e6e88

bubnuoreka [IOK
https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bubmuoreka [{OK
https://m.edso0.ru/863e766¢

bubmuoreka [{OK
https://m.edso0.ru/863e7c98
bu6anoreka LIOK
https://m.edsoo.ru/863e7aae
bu6nunorexa LIOK
https://m.edsoo.ru/863e7dc4
bubanoreka LIOK
https://m.edso0.ru/863e796e
bu6nmorexa LIOK
https://m.edsoo.ru/863e796e
but6mmorekxa [IOK
https://m.edsoo.ru/863e7540
bubnunorexa LIOK

https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e


https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

No Tema ypoka KonnuectBo yacos Hara DneKTpOHHBIC IU(PPOBHIE

/1 Bcero Kontpomenbie IIpaktnyeckme H3YICHHA 00pa30BaTeIbHBIC PECYPCHI

paboThI paboThI

20 TlomyaBTOHOMHBIE OPTaHOW/IBI KIIETKH: MUTOXOH/IPHUH, 0,5 bubmmoreka [JOK
wiactuabl. JlaboparopHas pabora «MccnemoBanue https://m.edsoo.ru/863e7f4a
TUIa3MOJIN32a U JICTUIa3MOJIN3a B PACTUTENIBHBIX KIETKAX»

21 HememOpaHHbBIE OPraHOH Bl KJIETKH Bu6muoteka [JOK

https://m.edso0.ru/863e81h6

22 Ctpoenue U QyHKIHH siapa bubnuotexa [JOK

https://m.edso0.ru/863e8436

23 CpaBHUTEIbHAS XapaKTEPUCTHUKA KJIETOK IYKApPHOT. 0,5 bubmuorexa [IOK
JlaGoparopHas pabota «l/3yueHue 3apsijia KIeTOK https://m.edsoo.ru/863e86f2
Pa3IUYHBIX OPTaHU3MOBY

24 AccCUMMISINS U AUCCUMIIISIS — JIBE CTOPOHBI bubnmnorexka HOK
metabonu3ma. Turbl oOMeHa BemecTB. JlaboparopHas https://m.edsoo.ru/863e8878
pabota «M3ydyeHne KaTaTuTHYeCKONH aKTHBHOCTH
dbepMeHTOB (Ha OCHOBE aMUJIa3bl WM KaTalasbl)y»

25 ®epMeHTATUBHBINA XapakTep KIETOYHOIO MeTaboIM3Ma. 0,5 bu6muoreka [JOK
JlaboparopHas pabota «/3yueHue hepMEeHTATHBHOTO https://m.edsoo.ru/863e89a4
pacnpezaeneHus nepokcuaa Benukodpuranuu B
PACTUTENBHBIX M )KUBOTHBIX KJIETKAX)

26 benku-akTHBAaTOPHI U OCIKU-MHTHOUTOPHI bubmuoreka [JOK

https://m.edsoo.ru/863e8c60

27 ABTOTpO(HBIN THII OOMEHA BEIECTB bu6muoreka [JOK

https://m.edso0.ru/863e8c60

28 ®dotocuHTE3 but6mmorekxa [IOK

https://m.edsoo.ru/863e8efe

29 Xemocuntes. JlabopatopHas padora «CpaBHeHUE 0,5 bubmuorexa [JOK
poIEeccoB (POTOCHHTE3a U XEMOCHHTE3a» https://m.edsoo.ru/863e8efe

30 AmnaspoOHbIie opranu3Mbl. Buner Opoxenus. JlaboparopHas bubnuotexa [JOK

pabota «CpaBHEHUE MPOIIECCOB OPOKEHUS U OOIIIECTBA

https://m.edso00.ru/863e8d78


https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

/o

31
32

33

34

35

36

37

38

39

40

41

42

43

Tema ypoka

AdpoOHBIE OPraHU3MBL. JTalbl SHEPTETUYECKOT0 OOMEHa
DHeprust MeMOpPaHHOTO TpaueHTa IPOTOHOB. CHHTE3

AT®: pabora mporonHoit AT®D-crHTa3bI
Peakuuu MaTpuyHOrO CUHTE3a

Tpanckpunuus — Matpuunbiid cuate3 PHK

TpaHCJ'IHI_[I/IH H €€ 3Tallbl

KoaupoBanue aMMHOKHCIOT. Posib puOOCOMBI B OMOCHHTE3€
Oenka
Opranu3zaiys reHoMa y IpoKapuoTOoB U 3YKapHOTOB

MOJ'ICKyJ'IHpHI)Ie MCXAaHU3MBI SKCIIPCCCHUU I'CHOB Y 9YKAPUOT

Bupycbl — BHeKJIeTOUHBIE (POPMBI )KUZHU U O0IUraTHBIE
napa3uTsl. [Ipaktudeckas padora «Co3nanue Moaeu
BHUPYCa»

BupycHsble 3a0051eBaHMs Yel0BeKa, KUBOTHBIX, pACTEHUN
HanorexHonoruu B 6MOJIOTUN ¥ MEIHUILIMHE

JKn3HeHHBIN MK KIETKH

Matpuunsiii cunte3 JJTHK

paboThI

KonunuecTBo vacoB
Bcero Kontponbubie IlpakTudeckue H3YICHHA

paboThI

0,5

DneKTpOHHBIC IU(PPOBHIE
o0pazoBaTenbHBIE PECYPChI

bubnunoreka LIOK
https://m.edsoo0.ru/863e9214
but6mmoreka [IOK
https://m.edso0.ru/863e9214
bubnunoreka LIOK
https://m.edso0.ru/863e9336
bubmuoreka [IOK

https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a

bubmuoreka [{OK
https://m.edsoo.ru/863e6122
bubnunoreka LIOK
https://m.edso0.ru/863e6564
bu6nmorexa LIOK
https://m.edso0.ru/863e674e
bubanoreka LIOK
https://m.edso0.ru/863e6b72

bubanoreka LIOK
https://m.edso0.ru/863e6b72
bubnunorexa LIOK
https://m.edso0.ru/863e6870
but6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

bubmuoreka [{OK
https://m.edso0.ru/863e6e88


https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Ne Tema ypoxka KonunuecTBo vacoB [ara DneKTpoHHbIe HU(POBBIE

/I Bcero Kontponbubie IlpakTudeckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHI

paboThI paboThI

44  Xpomocomsl. Jlaboparopras pabota «13yduenue xpomocom 1 0,5

Ha FOTOBBIX MUKPOITpErapaTax»

45 JleneHue KIETKH — MHTO3 1 bu6muoreka [IOK
https://m.edso0.ru/863e6ff0
https://m.edsoo0.ru/863e716¢

46 Tunsl ketok. Kapuokunes u nutokuHes. JlabopaTopHas 1 0,5 but6mmoreka [IOK

pabota «HabimoaeHre MUTO3a B KIIETKaX KOHYHMKA KOpEIIKa https://m.edso0.ru/863e766¢
JyKa (Ha TOTOBBIX MHKpOIIpenapaTax)»

47  Perymsmus >KU3HEHHOTO IIMKJIa KJIETOK 1 bu6nmorexa LIOK
https://m.edso0.ru/863e7c98

48 OpraHusM Kak eIMHOE CO3HAHUE 1 bubnunoreka LIOK
https://m.edsoo.ru/863e7aae

49 Txkanu pacrenuii. JlJaboparopnas pabota «M3yuenne Tkaneir 1 0,5 bubnnorexa [JOK

pacTeHuii» https://m.edsoo.ru/863e7dc4

50 TkaHu )XMBOTHBIX U 4YenoBeka. JlaboparopHas paboTa 1 0,5 bubmuoreka [IOK

«M3yueHne TKaHel KUBOTHBIX) https://m.edso0.ru/863e796e

51 Opransl. Cucremsl opranos. JlaboparopHas paboTa 1 0,5 bubmuoteka [IOK

«V3yueHne OpraHoB [[BETKOBOTO PACTECHHSI https://m.edso0.ru/863e796e

52 Omopa Tena opraHuzma 1 bubmmoreka [JOK
https://m.edso0.ru/863e7540

53 JIBmwxeHue opraHu3MoB 1 bubmuoreka [IOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

54 TlutaHue opraHu3MoOB 1 bubmuorexa [IOK
https://m.edsoo.ru/863e7f4a

55 [IluTtanue MO3BOHOYHBIX KUBOTHBIX. [InieBapuTenbHas 1 bu6muoreka [JOK

CHUCTEMA YCIIOBCKA

https://m.edso00.ru/863e81b6


https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

/o

56

57

58

59

60

61

62

63

64

65
66

67

68

69

Tema ypoka

JlpIxaHue opranu3smMoB

JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa
TpaHcnopT BEWIECTB B OpraHu3mMe

KpoBeHocHas cuctema o3BOHOYHBIX KUBOTHBIX U
YeJI0BEKa

Brinenenue opranuzmMoB

3amuTa OpraHu3MoB

HNMMmyHHas cuctema 4enoBeka

PasBieyenue u peryaupoBaHue B OpraHu3Me
I'ymopanbHas peryssnus U S3HIOKPHUHHAS CUCTEMA
JKUBOTHBIX U YEJIOBEKA

@DopMBI pa3MHOKEHUSI OPraHU3MOB
ITonoBoe pa3zMHOXeHUE

Meiios

l'amerorenes. OOpa3oBaHKe U Pa3BUTHUE MOJIOBBIX KIETOK.
JlabopaTtopHnas pabota «M3y4ueHue 3apsiaa moJIOBBIX KIETOK
Ha TOTOBBIX MUKPOTIpEnapaTax»

I/IHI[I/IBI/II[yaJ'IBHOC Pa3BUTHUEC OPraHU3MOB — OHTOI'CHE3

1

paboThI

KonunuecTBo vacoB
Bcero Kontponbubie IlpakTudeckue H3YICHHA

paboThI

0,5

DneKTpOHHBIC IU(PPOBHIE
o0pazoBaTenbHBIE PECYPChI

bubnunorexa LIOK
https://m.edso0.ru/863e8436

but6mmoreka [IOK
https://m.edso0.ru/863e86f2

bubnunoreka LIOK
https://m.edso0.ru/863e8878

bubnuoreka [IOK
https://m.edso0.ru/863e89%a4

bubnunoreka LIOK
https://m.edso0.ru/863e8c60

bubmuoreka [{OK
https://m.edso0.ru/863e8c60

bubnunoreka LIOK
https://m.edsoo.ru/863e8efe

bubmuoreka [{OK
https://m.edsoo.ru/863e8efe

bubanoreka LIOK
https://m.edso0.ru/863e8d78

bu6nmnorexa LIOK
https://m.edso0.ru/863e9214

but6mmorexa [IOK
https://m.edso0.ru/863e9214

bubmuoreka [{OK
https://m.edso0.ru/863e9336

bu6nunorexa LIOK


https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

Ne Tema ypoxka KonunuecTBo vacoB [ara DneKTpoHHbIe HU(POBBIE

/I Bcero Kontponbubie IlpakTudeckue H3YICHHA 00pa30BaTeIbHBIC PECYPCHI

paboThI paboThI
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

70 3akiagka OpraHoB U TKaHEH W3 3apOJBIIIEBIX JTUCTOB but6mmoreka [IOK

https://m.edso0.ru/863e6122

71 Poct u pazButue xuBOTHBIX. JlabopaTopnas pabora 0,5 Bu6mumoteka [JOK
«BpIsiBIIEHNE PU3HAKOB CXOJCTBA 3apPObIIIEi https://m.edso0.ru/863e6564
MO3BOHOYHBIX JKUBOTHBIX)

72 Pa3mHOXeHue u pa3BuTHE pacTeHuil. JlabopaTopnas padora 0,5 Bu6moreka [JOK
«CTpoeHue OpraHoB pa3MHOKEHHS BBICIIIUX PACTCHHIT» https://m.edsoo.ru/863e674e

73 Hcropusi CTaHOBJICHUS U PA3BUTHUS TCHETUKH KaK HAYKU bu6mmoteka [JOK

https://m.edso0.ru/863e6b72

74  OcHOBHBIE IOHSITUS U CUMBOJIBI TeHEeTUKH. JlabopaTopHas 0,5 bubmmoreka [JOK
pabora «J/Ipo3oduiaa Kak 00bEKT T€HETHYECKUX https://m.edso0.ru/863e6b72
UCCIIEI0BAHUI»

75 3aKOHOMEPHOCTH HACIEOBAaHUS TPU3HAKOB. 0,5 bubnuotexa [JOK
Monoru6puanoe ckpemuBanue. [Ipaktiuueckas padoTa https://m.edsoo0.ru/863e6870
"N3ydyeHue pe3yapTaTOB MOHOTUOPUIHOTO CKPEIIUBAHUS Y
npo3oduisr"

76 LuTonmoruueckue OCHOBBI MOHOTUOPUAHOTO CKpPEIMBAHUS bubmuoreka [IOK

https://m.edsoo.ru/863e6d5c

77 Amnanusupyrouee ckpemrbanue. HenmomaHoe bubmuoreka [IOK
JIOMUHUPOBAHHE https://m.edso0.ru/863e6e88

78 urubpuanoe ckpemuBanue. [Ipaktuueckas padora 0,5
«M3yueHne pe3ynbTaToB AUTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(QHITBI»

79 LuTonoruyeckue OCHOBBI JUTHOPUAHOTO CKpPEIMBAHUS bubmuorexa [IOK

https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716¢c


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0

/o

80

81

82

83

84

85

86

87

88

89

90

91

92

Tema ypoka

ClierieHHOE UCCleI0BaHNE PU3HAKOB
XpoMOCOMHasi TEOpHs HACTECTBEHHOCTH
I"'eneTnka moma

I'enoTHn Kak LenoCcTHas cucTeMa

['eneTndeckuii KOHTPOJIb PaA3BUTHS PACTEHUMN, )KUBOTHBIX U
YeJI0OBEKa

H3MeHunBOCTh NpU3HAKOB. BUIBI N3MEHUNBOCTH
MonudukarmonHas U3MEHIHNBOCTh

BapuauvoHHbIN psif U BapUaLlMOHHAs KPUBasi.
JIaGopatopHas pabota «MccaenoBanue 3akOHOMEpHOCTEN
MoUpHUKAIMOHHON U3MeHunBoCcTH. [TocTpoenue
BApUALMOHHBIX PAJOB Y BAPUALIMOHHON KPUBOW»

T'eHoTHIIMYECKAsT N3MEHUMBOCTH. KOMOMHATHBHAA
U3MEHYUBOCTD

MyranuoHHast ©3MeHYMBOCTb. [IpakTuyeckas padora
«MyTtauuu y 1po30(duiisl (Ha TOTOBBIX MUKpOIIpenaparax )»

3aKOHOMEPHOCTh MYTAIIMOHHOTO Mpoliecca. JMUTeHeTHKa 1
SIUTEHOMUKA

I'enetuka yenoBeka. [IpakTudeckas padorta «CocTaBieHHe
Y aHAJIA3 POJIOCITOBHOM

MeTtoapl METUIIMHCKON T€HETUKH

1

paboThI

KonunuecTBo vacoB
Bcero Kontponbubie IlpakTudeckue H3YICHHA

paboThI

0,5

0,5

0,5

DneKTpOHHBIC IU(PPOBHIE
o0pazoBaTenbHBIE PECYPChI

bubnunorexa LIOK
https://m.edso0.ru/863e766¢
but6mmoreka [IOK
https://m.edso0.ru/863e7c98
bubnunoreka LIOK
https://m.edsoo.ru/863e7aae
bubnuoreka [IOK
https://m.edsoo0.ru/863e7dc4
bubnunoreka LIOK
https://m.edsoo0.ru/863e796e
bubmuoreka [{OK
https://m.edsoo.ru/863e796e
bubnunoreka LIOK
https://m.edso0.ru/863e7540
bu6nmorexa LIOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

bubanoreka LIOK
https://m.edsoo.ru/863e7f4a

bubmuoreka [{OK
https://m.edso0.ru/863e81b6

but6mmorekxa [IOK
https://m.edso00.ru/863e8436

bubnunorexa LIOK
https://m.edso0.ru/863e86f2

bubanoreka IJOK


https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

No Tema ypoka
/i

93 3naueHHe MEIUIIMHCKOW T€HETHKH B MIPEJOTBPALLICHUN U
BO3HUKHOBEHUH I'€HETHYECKHX 3a00JICBAHUI YEIOBEKA.

94 Bri0op ocHOBHBIX MoHATUH. JlabopaTopHas pabora
«M3y4yeHne cCOpTOB KyJIbTYPHBIX PACTCHUMN U IIOPOL,
JOMAITHUX KUBOTHBIX)

95 Meroapl ceneKIMOHHON paboThl. JlabopaTopHas pabora
«3yueHne MeTO0B CENEKIIUU PACTCHUIN

96 JlocTmXeHUS CEIEeKIMH PACTCHUI U )KUBOTHBIX.
[IpakTrueckas padora «IIpuBuBKa pacTeHUI»

97 Oxpana, U3y4eHHEe U UCTIOJIb30BaHUE T€HETUYECKUX
pecypcos

98 buoTexHOIOTHS KaK HayKa U OTPACIU MPOU3BOJICTBA.
[IpakTuyeckas pabora «M3ydyeHue oObEKTOB
OMOTEXHOJIOTHI

99 OcHOBHBIC HANPABJICHHUS CHHTETUICCKON OHOJIOTHH

100 XpomocomHasi M TeHHAs WH)KEHEPHUS
101 MemunuHckre OMOTEXHOJIOTHH

102 Pe3zepHblit ypok. [ToBTOpenne, 0600meHme,
cucTeMaTH3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
11 KINNACC
Ne Tema ypoxka
n/n

KomnuectBo yacos

Jarta

Bcero Kontponbubie IlpakTudeckue H3YICHHA

paboThI

102 0

paboThI

0,5

0,5

0,5

13,5

KomnunuectBo yacoB

Bcero Kontpomphbeie Ilpaktudeckne H3YICHHA

paboThI

paboThI

DneKTpOHHBIC IU(PPOBHIE
o0pazoBaTenbHBIE PECYPChI

https://m.edso0.ru/863e8878
bubnunoreka LIOK
https://m.edsoo.ru/863e89a4

but6mmoreka [IOK
https://m.edso0.ru/863e8c60

bubnuorexa [IOK
https://m.edso0.ru/863e8c60
bubmnoreka IIOK
https://m.edsoo.ru/863e8efe
bubmuorexa [IOK
https://m.edsoo.ru/863e8efe
bubmnoreka IIOK
https://m.edso0.ru/863e8d78

bubanoreka LIOK
https://m.edso0.ru/863e9214

bu6nuorexa [IOK
https://m.edsoo.ru/863e9214

Jlata

OneKTpoHHbIE HU(POBBIE
o0pazoBaTesbHbIE PECYPChI


https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

10

11

12

13

Tema ypoka

OpomonnonHas teopus Y. Jlapsuna
JBroxyiumecs cuibl BUa0B 1o Y. JapBuny

BopnrOa 3a cymecTBOBaHME, Pa3roBOPHI M HCKYCCTBEHHBIH
otbop

CDOpMI/IpOBaHI/Ie CHHTETHYECKOM TCOPHH SBOJJIFOIHNHU

OTalbl 9BOJJIIOLIMOHHOI'O IIponecca: MUKPOIBOJIIOLMA U
MaKpO3BOJJIOOUA

HOHYHHHI/IH — JJICMCHTAapHasa CANHHLA SBOJOIUN

3akoH rerHerudeckoro pasHosecus k. Xapau, B. BaitnGepra.

Jlaboparopuas paboTa «BbIsiBiIeHHEe HU3MEHUYUBOCTH Yy 0cOOei
OJIHOTO BUIa»

DnemeHTapHbIe (PaKTOPHI PEBOTIOLIUU

D¢ ekt ocHoBarens. IpdekT OyTbUIOUHOTO rOPIIBIIIKA

Murpauuu. M3omsuus nonyssiuii: reorpadguueckas,
Ouosiornyeckas.

EctecTBeHHbI 0TOOp — HanpaBisSIOUINI (akTop 3BOIIOLUU
[TonoBoit oT60p

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yibTar
MUKpod3BoJtonuu. Jlaboparopuas pabota «3ydueHue
apoMop$030B U UANOANANITAINNA Y PACTEHUI U )KUBOTHBIX)

Bcero Kontposbhble Ilpaktrueckme H3YICHUA

1

KonnuecTtBo yacoB

paboThI

paboThI

0,5

0,5

Jarta

DNIEeKTPOHHBIE MU POBHIC
o0pazoBaTenbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/863ea20e

but6mmoreka [IOK
https://m.edso0.ru/863e9570

bubnunoreka LIOK
https://m.edsoo.ru/863e9cle

bubnuorexa [JOK
https://m.edso0.ru/863e99c6

bubmnoreka IIOK
https://m.edsoo.ru/863e9da4

bubmuorexa [JOK
https://m.edso0.ru/863e9ed0

bubmunoreka IIOK
https://m.edsoo.ru/863e9fde

bu6anoreka LIOK
https://m.edsoo.ru/863e9cle

bu6anoreka LIOK
https://m.edsoo.ru/863ea5a6

bubmuoreka [{OK
https://m.edsoo.ru/863ea6be

but6mmorexa [IOK
https://m.edsoo.ru/863ea8bc


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

/o

14

15

16

17
18

19

20
21

22

23

24
25

26

27

Tema ypoka

[Tpumepbl pUCTIOCOOICHUH Y OpraHU3MOB: MOP(OIOTHYECKHE,
KOH/IYKTHBHbIC, OMOXMMUYECKHE, I0BEIEHYECKHE.
Jlaboparopnas padota «[IpuMeHEeHUs OPraHU3MOB B UX
OTHOCHUTEJIbHAs CIIOCOOHOCTD JIMJIEPCTBO»

Bun, ero xputepun u ctpykrypa. Jlaboparopnas pabora
«CpaBHEeHHE BUI0B IO MOP(OIOTHYECKOMY KPUTEPHUIO»

Crpykrypa BUJa

BI/II[006paSOBaHI/Ie KaK pe3yJIbTaT MUKPOI3BOJJIOLIUA
CBs3b MHUKPOSBOJJOOHUH U OIITUACMHUOJIOIMH

Makpossontonus. [1aneoHTon0ornyeckne MeToabl N3y4eHus
HBOJIIOLIUU

Enoreorpa(bﬂqecxne MCTOAbI U3YUCHUS HUBUIIU3AlIUN

3M6pI/IOHOFI/I‘leCKI/Ie 151 CpaBHI/ITeHLHO'MOP(I)OJ'IOI"I/ILICCKI/IC
MCTOABI U3YUYCHUS DBOJIFOIIUU.

MonekynsapHO-TeHeTUYeCKHe, ONOXUMUYECKHE U
MaTeMaTUYECKUE METOJIbI U3YUECHHS SBOJIIOIUH.
OO01re COOTBETCTBHS [IUBIIIA3AINH

AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIOIUN

Hayunsle runoTe3sl NpOMCXOXKACHUS KU3HN Ha 3emiie
JloHay4HBI€ NIPEACTABICHUS O 3aPOKIACHUN KU3HU

OCHOBHBIE 3Tanbl HEOPTaHUYECKON UBUIN3AIUU

KonnuecTtBo yacoB

Bcero Kontposbhble Ilpaktrueckme H3YICHUA

paboThI

paboThI
0,5

0,5

Jarta

DNIEeKTPOHHBIE MU POBHIC
o0pazoBaTenbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/863ea48e

but6mmoreka [IOK
https://m.edsoo.ru/863eac2c
bubmnoreka IIOK
https://m.edsoo.ru/863ead44

bubmuorexa [JOK
https://m.edsoo.ru/863eaea2

bu6nuorexa [IOK
https://m.edsoo.ru/863eafec
bu6anoreka LIOK
https://m.edsoo.ru/863eb10e

bubmuorexa [JOK
https://m.edsoo.ru/863eb348

but6mmorexa [IOK
https://m.edsoo.ru/863eb46a
bubnunorexa LIOK
https://m.edsoo.ru/863eb46a
but6mmorexa [IOK
https://m.edsoo.ru/863eb5fa


https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

No Tema ypoka KonnuectBo wacos Hara DNIEeKTPOHHBIE MU POBHIC

n/m Bcero Kontpombubie Ilpakrmueckme HM3YYCHHA  00pa3oBaTesbHBIC PECYpChI
paboThI paboThI
28 T'umoTe3sl 3apOXKICHUS KUZHU 1
29 HWcropus 3emnn u MeTobl ee u3ydenus. Jlabopartopuast pabora 1 0,5
«3ydeHue 1 onrcaHre UCKOTTAEMBIX OCTATKOB JIPEBHHUX TEJ»
30 HauanpHbIe 3TaIbl OPraHUYCCKOMN ITUBUITU3AINH 1 but6mmoreka [IOK
https://m.edsoo.ru/863ebb5e
31 DBomronus 3yKapuor 1 bubnmoreka [JOK
https://m.edsoo.ru/863ebd16
32 OCHOBHBIC ATaIbl BOJIIOLHMH PACTUTEIHLHOTO MUPA. 1 0,5
[IpakTuueckas padota «M3yuenue ocOOCHHOCTEN pacTeHUI
pa3HBIX OTJICIIOBY
33  OcCHOBHBIC ATalbl KJIETOYHOM 3BOJIIOIIMHA MHPA 1 bu6nunorexa [IOK
https://m.edsoo.ru/863ebale
34 Dpomronus )KUBOTHBIX. [IpakTdeckas padora «M3ydeHue 1 0,5 bubmuoreka [IOK
COCTOSIHUI IMTO3BOHOYHBIX KHUBOTHBIX) https://m.edsoo.ru/863ea20e
35 PasButue )xHU3HM Ha 3emJie 110 3paM U Iepruoam 1 bu6muoreka [JOK
https://m.edso0.ru/863e9570
36 MaccoBble BRIMHPaHHS — YKOJIOTHUECKUE KPUZHUCHI TPOIILIIOTO 1 bubmuoreka [JOK
https://m.edsoo.ru/863e9cle
37 CoBpeMeHHas 3K0oJIornyeckast Kpu3ucHasi CUTyarus, ee 1 bu6muoreka [JOK
0COOEHHOCTH https://m.edso0.ru/863e99c6
38 CoBpeMeHHas CHCTeMa OPraHUIEeCKOTro MPOILIOTO 1 bu6mmoreka [JOK
https://m.edsoo.ru/863e9da4
39 OcHOBHBIE CUCTEMAaTHYECKUE TPYIIBI OPraHM3MOB 1 bubmuorexa [IOK
https://m.edsoo.ru/863e9ed0
40 AHTpOIOJIOTHS — HayKa O YeJIOBEKe 1 bubnuotexa [JOK

https://m.edsoo.ru/863e9fde
41 Pa3BuTHE NpPEICTABICHUN O MPOUCXOXKACHUH YeIOBEKa 1 bubmuoteka [IOK


https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Ne Tema ypoka KomndgectBo yacos Jarta DNIEeKTPOHHBIE MU POBHIC
n/m Bcero Kontpombubie Ilpakrmueckme HM3YYCHHA  00pa3oBaTesbHBIC PECYpChI
paboThI paboThI
https://m.edsoo.ru/863e9cle
42 MecTo 4enoBeKa B CUCTEME OpPraHMYeCKOro MUpa. 0,5
Jlaboparopnas pabota «M3yueHne coCTOsIHUM CKeeTa
YeJIOBEKa, TPAHUI] C MIPSIMOXOKICHUEM)
43 Pa3BuBaronIuecs CUIbl aHTPOIIOTeHE3a
44  CooTtHouIieHHE OMOTOTUYECKHUX U COITUATBHBIX (PaKTOPOB B bubnuorexa [IOK
aHTPOIIOrCHE3¢e https://m.edsoo.ru/863ea5a6
45 OCHOBHBIC CTAIUU AaHTPOIIOTCHE3a bu6nuorexa [IOK
https://m.edsoo.ru/863ea6be
46 TlaseoreHeTHKa U MaJCOreHOMUKA bu6mmoreka IIOK
https://m.edsoo.ru/863ea8bc
47 DBomrouus COBPEMEHHOI'O YEJIOBEKa bubmuorexa [IOK
https://m.edsoo.ru/863ea48e
48 Yenoseueckue packl. [Ipaktuyeckas padora «M3yueHue 0,5 bubnuotexa [JOK
DKOJIOTUYECKUX aJalTalii YeI0BEKA) https://m.edsoo.ru/863eac2c
49 MexXIuCIUIUTMHAPHBIE METOIbI AaHTPOIIOJIOTUH bubnmnoreka [JOK
https://m.edsoo.ru/863ead44
50 3apoxieHue U pa3BUTHE IKOJIOTUU
51 Meroast skonoruu. JlabopatopHas pabora «/3yyeHue meTo10B 0,5 bubnuotexa [JOK
DKOJIOTHYECKUX UCCIIENOBAHUIDY https://m.edsoo.ru/863eaea?
52 3HaueHHe SKOJOTHYECKHUX 3HAHUH /IS 4eTIOBeKa
53 Dxonoruueckue GakTopbl
54  AbGuoruueckue GaxTopbl. CBET Kak H9KOJIOTHUYECKUHN (PaKTop. 0,5 bubmuorexa [IOK
JlabopaTopHast pabota «BbIsBIICHIE TPUCITOCOOICHHI https://m.edsoo.ru/863eafec
OpPraHU3MOB K BIIUSIHUIO CBETa»
55 Aobuoruueckue pakTopsl. Temmneparypa Kak 3KOJIOTHIECKUi 0,5 bubmuorexa [IOK

dakTop. JlaboparopHas pabota «BrIsiBIeHHE TPUCTTIOCOOICHHI

https://m.edsoo.ru/863eb10e


https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

Ne Tema ypoka KomndgectBo yacos Jarta DNIEeKTPOHHBIE MU POBHIC
n/m Bcero Kontpombubie Ilpakrmueckme HM3YYCHHA  00pa3oBaTesbHBIC PECYpChI
paboThI paboThI
OpraHu3Ma K BIIHSIHHIO TEMIIEPATYPhD»
56 Aowmortudeckue GakTopsl. BIaXKHOCTH KaK YKOJIOTHYECKUN 0,5 bubmmoreka [JOK
dbaxrop. JlaboparopHas pabota «AHATOMHYECKHE OCOOEHHOCTH https://m.edsoo.ru/863eb348
pacTeHHid U3 pa3HbIX MECT OOUTAHUS
57 Cpenpl 0OUTaHUS OPraHU3MOB
58 buosornueckrue puTMbI bubnuorexa [IOK
https://m.edsoo.ru/863eb46a
59 JKusHeHHble GOpPMBI OPraHU3MOB bu6nuorexa [IOK
https://m.edsoo.ru/863eb46a
60 buotmueckue HakToOpsI bubnuorexa [IOK
https://m.edsoo.ru/863eb5fa
61 3HaueHHE OMOTHYECKUX B3aUMOJICHCTBUM /ISl CYIIECTBOBAHUS
OpPraHHU3MOB B OKPYXKAIOIICH cpeie 0OuTaHus
62 DKOIOTHYECKHE XapaKTEPUCTHKH
63 OcHOBHBIE TIOKa3aTeNIN HAPABIICHUS: HACTCHHEBIE, ITO/IBECHEIE, bu6anoreka LIOK
BO3pacTHAsl U MOJIOBasi CTPYKTYpa. https://m.edsoo.ru/863ebb5e
64 OcHoBHbIE MOKa3aTeNN HAMPABICHUS: POXKIAEMOCTb, TPUPOCT, bubmmorexa [JOK
TEMIT POCTa, CMEPTHOCTh, MUTPALIHSL. https://m.edsoo.ru/863ebd16
65 Dxomormueckasi CTpyKTypa yInpaBIeHHS
66 JlmHaMuKa IMOBEJCHUS U €€ PeryIupoBaHUe bubnuotexa [JOK
https://m.edsoo.ru/863ebale
67 Kpussie pocra pa3Butus. KpruBbie BBDKUBAHUS bubmuoreka [{OK
https://m.edsoo.ru/863ea20e
68 DOkonoruveckas Humia Bujaa. JlabopaTopHas padora 0,5 bubmmroreka [JOK
«[IpucnocobneHuns: CeMsiH paCTeHH K paCCEIEHUIO» https://m.edso00.ru/863e9570
69 Bup kak cuctema nmomymsiui bubnmnorexa LIOK

https://m.edsoo.ru/863e9cle


https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e

/o

70

71

72

73

74

75
76
77

78

79

80

81

82

83
84

Tema ypoka

3aKOHOMEPHOCTh TIOBEJICHUSI M MUTPAIIMU KUBOTHBIX
Co00111€CTBO OpraHu3MOB — OHOIICHO3

DKocuCTeMa KaK OTKPBITas CUCTEMA

KpyroBopot BeliecTsB ¥ MOTOK SHEPTUU B IKOCUCTEME
OCHOBHBIE TIOKA3aTEIU YKOCHCTEMBI

DKOJIOTHYECKHE IMUpaMH bl
N3meneHus COOGH.[GCTBa — CyKIeccuun

ITpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€pa U PEKH.
DKocUCTEMBI MOpEN U OKEaHOB

[Ipupoanbie 3KkocuCTEMBI. DKOCUCTEMBI TYHPBI, Jieca, CTEIH,
IIyCTBIHb

AHTpOHOFeHHHe 9KOCHCTCMbI

VYpboakocucremsl. [IpakTuueckas padbora «M3yduenue u
ornucaHue ypOoo3KOCHUCTEMBD»

3aKOHOMepHOCTB (I)OpMPIpOBaHI/ISI OCHOBHBIX B3aUMOICHCTBUI
OpraHnu3MoOB B 9KOCUCTEMAX

MexaHu3MBbI BO3/IEUCTBUS 3arpsI3HEHHUM pa3HBIX TUIIOB Ha
CyOOpraHMYeCKOM, OPraHU3MEHHOM, MOMYJIALUOHHOM U
9KOCHCTEMHOM YPOBHSIX.

buocdepa — obuieruianerapaast 0601049Ka 3eMIiu.
Oo6yuenue B. U. Bepnanckoro o 6mocdepe

KonnuecTtBo yacoB

Bcero Kontposbhble Ilpaktrueckme H3YICHUA

paboThI

paboThI

0,5

Jarta

DNIEeKTPOHHBIE MU POBHIC
o0pazoBaTenbHBIE PECYPChI

bubnunorexa LIOK
https://m.edso0.ru/863e99c6

but6mmoreka [IOK
https://m.edsoo.ru/863e9da4

bubnunoreka LIOK
https://m.edsoo.ru/863e9ed0

bubnuorexa [JOK
https://m.edsoo.ru/863e9fde

bubmnoreka IIOK
https://m.edsoo.ru/863e9cle

bubmuorexa [JOK
https://m.edsoo.ru/863ea5a6

bu6anoreka LIOK
https://m.edsoo.ru/863ea6be

bubmmorexa [JOK
https://m.edsoo.ru/863ea8bc

bu6anoreka LIOK
https://m.edsoo.ru/863ea48e

bubmorexa [JOK
https://m.edsoo.ru/863eac2c

but6mmorexa [IOK
https://m.edsoo.ru/863ead44

bubanoreka [JOK


https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

/o

85
86
87

88

89

90
91

92

93

94

95
96

97

98

99

Tema ypoka

3aKOHOMEPHOCTH OCBELIEHHsI OHOChepbl
KpyroBopoThI BemecTB U OHOT€OXUMHYECKHUE ITUKITBI
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH

Tsoxénocts 6uoCchepsl
DKOJOTUYECKHIE KPU3KUCHI i UX TIPUIUHBI

BozneiicTBue uenoseka Ha 6uochepy

AHTpPOIIOT€HHOE BO3/IEHICTBUE HA PACTUTEIbHBIN U )KUBOTHBIN
MUp

OxpaHa npupos

OCHOBHBIE IPUHIMUIIBI KACAIOTCS Pa3BUTHUS YEJIOBEUYECTBA U
MIPUPOJIBI

PanmonansHOe IPUPOONOIB30BAHUE M COXPAHEHUE
OMO0JIOTNYECKOro pa3HooOpa3us 3emin

O6o006menne no Teme «MUKPOIBOIIOLHS U €€ Pe3yIbTAThD)

O06o006muienne o Teme «MaKpOIBOJIOIUS U €€ pe3yabTaThb»

O6061menue o teme «IIpoucxoxaeHue u pa3BUTHE KU3HU Ha
3emiie»

O606menue o Teme «IIpoucxoxkaeHne yenoBeKa —
AHTPOTIOT€HE3

O60061eHne 0 TeMe «IKOJIOTUsl — HayKa O 3arpeTax

KonnuecTtBo yacoB

Bcero Kontposbhble Ilpaktrueckme H3YICHUA

paboThI

paboThI

Jarta

DNIEeKTPOHHBIE MU POBHIC
o0pazoBaTenbHBIE PECYPChI

https://m.edsoo.ru/863eaea2

bubnunoreka LIOK
https://m.edsoo.ru/863eafec

bubmuorexa [JOK
https://m.edsoo0.ru/863eb10e

bubmunoreka IIOK
https://m.edsoo.ru/863eb348

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

bubmunoreka IIOK
https://m.edsoo.ru/863eb46a

bubmorexa [JOK
https://m.edsoo.ru/863eb5fa

bubmuorexa [JOK
https://m.edsoo.ru/863ebb5e

but6mmorexa [IOK
https://m.edsoo.ru/863ebd16

but6mmorexa [IOK


https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

No Tema ypoka
/i

OpraHU3MOBY»
100 O6o6menue mo teme «OpraHu3Mbl U Cpeibl OOUTAHHS

101 OGoObmeHue 1Mo Teme «IKOJIOTHS BHIOB U TTOMYJISIIHI
102 O6o6menue o Teme «brocdepa — rmodanbHAsI SIKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero Kontposbhble Ilpaktrueckme H3YICHUA

102

KonnuecTtBo yacoB

paboThI

paboThI

7,5

Jarta

DNIEeKTPOHHBIE MU POBHIC
o0pazoBaTenbHBIE PECYPChI

https://m.edsoo.ru/863ebale

bubnunorexa LIOK
https://m.edsoo.ru/863ea20e

but6mmoreka [IOK
https://m.edso0.ru/863e9570

bubmnoreka IIOK
https://m.edsoo.ru/863e9cle


https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e

