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1. HosicHuTEIbHAA 3alIHCKA



Pabouas mporpamma cocraBiena Ha ocHOBe DeepanbHOi pabodeil mporpaMMbl CPETHETO
oOmiero o6pazoBanus» buonorust 10-11 xknacc(yriayOaeHHBIH ypOBEHB).

Ha u3ydenue yueOHOTO nipeiMeTa «OuoJiorus» 0TBoAuTCs 272 daca (13 pacyera 4 4 B HEJIEITIO).

B 10 knacce 134 gaca, B 11 knacce 134 gaca

2. Coaepxanue Kypca

10 xaace

Tewma 1. buonorus kak Hayka

CoBpemenHast Ouoyiorusi — KOMIUIEKCHas Hayka. Kparkas wuctopusi pa3BUTHS OHOJOTHU.
buonoruveckne Hayky U n3ydaeMbie UMU 1poOieMbl. OyHIaMEHTAIBHBIE, TPUKIIATHBIC M TIOMCKOBBIS
Hay4HbIE UCCIICOBAHUS B OMOJIOTUH.

3HaueHue OMoJoruu B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA.
[Ipodeccun, cBs3anHble C  Ouosiorueil. 3HayeHHWE  OHOJIOTMHMB MPAKTHYECKOUW NEATEIbHOCTH
YeJIOBEKa: MEIUIIMHE, CETHCKOM XO035UCTBE, MPOMBIIIJIEHHOCTH, OXPaHE MPUPOIbL.

JlemoHcTpamu

[Moptpetsr: Apucrorens, Teodpact, K. Jlunnen, XK.b. Jlamapx, Y. [lapeun,¥Y. Iapseii,
I Meunnens, B.U. Bepnanckuii, W.II. IlaBmoB, W.M. Meunukos, H.M. Basuios, H.B.
Tumodees-Pecorckuit, k. Yorcon, ®. Kpuk, JI.K. benses.

Tabmuis! 1 cxeMbl: «CBsi3b OMOJIOTUU € APYTUMU HayKaMuy, «Cructema OHoI0rH4ecKUX HAYK».

Tema 2. )KuBble CHCTEMBI U X U3yUEHUE

KuBpie cuctembl Kak mpeaMeT u3ydeHus: Owmosiornu. CBOWCTBA JKMUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JMUCKPETHOCTh WM IIEJIOCTHOCTH, CIOXHOCTh W YIOPSAIOYCHHOCTH CTPYKTYPHI,
OTKPBITOCTh, CaMOOPTAHM3AIMS, CAMOBOCIPOU3BEACHHE, PA3APAKUMOCTh, W3MEHYHBOCTH, POCT U
pa3BUTHE.

YpoBHM  OpraHu3aluyd  KUBBIX  CHUCTEM:  MOJIEKYJISIpPHBIM,  KIETOYHBINA, TKaHEBBIM,
OPraHW3MEHHBIN, TOMYIISIIMOHHO-BUIOBOM, AIKOCHUCTEMHBIN (OHMOTEOIEHOTHYECKUH), OMOChHEpHBI.
[Ipoueccel, nmpoucxonsauiue B KUBBIX cucTeMax. OCHOBHbIE MpHU3HAKU XKUBOro. JKu3Hb Kak (opma
cylecTBOBaHus Marepuu. Hayku, nzydaromiye »KMBble CUCTEMBI HAa Pa3HbIX YPOBHSX OpraHU3allUu.

N3yuenne >xuBbIX cucteM. MeToapl Ouonorndyeckodt Hayku. HaOmromeHnue, u3MepeHwue,
AKCIEPUMEHT, CHUCTeMaTu3alus, MeTraaHanus. [IoHsTHEe O 3aBUCHMON W HE3aBUCUMOW NMEPEMEHHOM.
[InanupoBanue skcriepumenTta. [locraHoBka u npoBepka runore3. HyneBas runore3a. Ilonsarue
BBIOODKM ® €€ IOCTOBEpHOCTh. Paszbpoc B Omosornmueckux AaHHBIX. OIEHKa JOCTOBEPHOCTH
MOJY4YEHHBIX  pe3ynbTaToB. [IpuunHBl HCKaXKEHHs  pe3yapbTaroB  dKkcnepumeHta. llonsTue
CTaTUCTUYECKOTO TECTA.

JeMoHcTpaimu

Tabmuipl u cxembl: «OCHOBHBIE MPU3HAKK KU3HI», «BHOIOTHYECKUE CUCTEMBIY,

«CBOIICTBa JKMBOM Martepum», «YPOBHHM OpraHu3alMd >KUBOM NpUPOIb», «CTpoeHue
XKUBOTHOM KiIeTKu», «TKaHM KUBOTHBIX», «CHCTEMBl OpraHOB YEJIOBEYECKOIO OpraHu3May,
«buoreonenosy», «buochepa», «MeToapl U3ydEHUS )KUBOU IPUPOIBI.

O6opynoBanue: naboparopHoe oOOpymOBaHWE Ui MPOBEICHHS HaONIOJCHUM, HW3MEpeHHil,
JKCIIEPUMEHTOB.

[IpakTnueckas pabora

«/cnosp30BaHuE Pa3IMYHbIX METOJIOB IPU U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buosorus kieTku

Knetka — cTpykTypHO-QYHKIIMOHAIbHAS €IUHHIIA >KUBOTO. VCTOpHS OTKPBITHS KIETKU.
Pa6ots P. I'yka, A. JleBenryka. Knerounas reopus (T. lIBann, M. Illneiinen, P. Bupxos). OcHoBHbIE
MOJIOKEHHUS COBPEMEHHOM KJIETOYHOUN TEOPUH.

MeTonpl  MOJNEKYASPHOW W KJIETOYHOW OHOJOTHHU: MHKPOCKOMUSA, Xpomarorpadus,
anekTpodopes, METOI MEUEHBIX aTOMOB, Au(depeHnaibHoe eHTpU(yrupoBaHue, KyIbTHBUPOBAHHE
kineTok. W3ydeHue (UKCUPOBAHHBIX KIETOK. OIEKTpoHHas Mukpockomnus. KondokampHas
MUKpocKonus. ButansHoe (MpHKU3HEHHOE) U3yUeHUE KIETOK.

JlemoHcTpanmu




Moptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K.M. bap. Tabmui u

CXEMBI: «CBETOBOM  MMKPOCKOI», «DJIEKTPOHHBIH MUKPOCKOII»,
«Hcropus pa3BUTHS METOJI0B MUKPOCKOIIUM.
OO6opynoBanue: CBETOBOM MHUKPOCKOII, MMKpPOIIpENnapaTbl  pPacTUTENIbHBIX,

KUBOTHBIX U OaKTEpUaAIbHBIX KJIETOK.

[IpakTuyeckas pabora

«M3ydyeHne  METONOB KJIETOYHOU  Ouosoruu (xpomarorpadus,

anekrpodopes, muddepeHnuanpHoe neHTpudyrupopanue, [IL[P)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKU

XUMUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U yJIbTPAMUKPO3JIEMEHThI. Boma u €€ poJip Kak
pacTBOpUTEINIS, peareHTa, ydacTue B CTPYKTYpPUPOBAHMM KIETKH, TEIUIOpEryiasuuu. MuHepanbHble
BELIECTBA KJIETKH, UX Onosiornyeckas posb. Pojab KaTHOHOB ¥ aHHOHOB B KIIETKE.

Opranuyeckue BelIeCTBa KIETKU. buojormyeckue nosmmepsl. benku. AMMHOKHCIOTHBIN
coctaB OenkoB. CTpykTypsl OenkoBoil Mojekynbl. [lepBuuHas cTpykTypa Oenka, MEeNTHIAHAS CBS3b.
Bropuunas, TpetnyHasi, yeTBepTHUHas CTPYKTYyphl. JleHarypanus. CsoiictBa OenkoB. Knaccuduxanus
6enkoB. buonornueckue ¢pyHkuuu 0enkos. [IpuoHbL.

VYrneBoasl. MoHOcaxapuabl, aucaxapujibl, OJIMrOcaxapuabl U mnojucaxapujel. OOmuN miuaH
CTpOEHUS U (PU3MKO-XUMUYECKHE CBOMCTBA YIiIeBOJ0B. buonorndeckue GyHKIMKN yriieBOJOB.

Jlunuget. 'uapodunsno-runpodoOHbie cBolicTBa. Kiaccudukanus nmununos. Tpuriuiepusl,

dbochomunuapl, BOCKH, CTepouibl. buonormdyeckue ¢yHKIuu JjunuaoB. OOmme CBOMCTBA
OMOJIOTHYECKUX MeMOpaH - TEKY4EeCTb, CITOCOOHOCTh K CaMO3aMbIKaHHMIO,
MOJTYTTPOHUIIAEMOCTb.

Hyxnennoseie xucmotel. JIHK m PHK. Crpoenne HykinenHOBBIX KucioT. HykneoTuasl.
[Mpuanun xommiuementapHoctu. IlpaBuno Yapradda. Crpykrypa [JIHK nBoiinas compasis.
Mectonaxoxaenue u 6uonorundeckue pyuknun JJHK. Bunst PHK. ®ynxiun PHK B knetke.

Crpoenune mosiekysabl AT®. Makpospruueckue cBsizu B mousiekysie AT®. buonoruueckue
byHKIIMN AT®. BoccranoBneHHbIe MEPEHOCUUKH, ux dbyHkMu B KIietke. [pyrue
nykieosuarpudocdarer (HTD). CexBenupoBanne JIHK. Metonpl TeHOMHKH, TPaHCKPUIITOMHUKH,
MIPOTEOMHUKH.

CtpykTypHas Ouojorus: OWOXMMHUYECKHE U OMOPU3MYECKHE HCCIEIOBaHUS COCTaBa |
MIPOCTPAHCTBEHHOM CTPYKTYpbl OMoMoJeKya. MoaenupoBaHue CTpYKTypbl U GyHKIUI OMOMOJIEKY U
X KOMIUIEKCOB. KOMITbIOTEpHBIN AM3aliH M OPraHUYEeCKUH CHHTE3 OMOMOJIEKYS M UX HEMPUPOTHBIX
aHaJIOrOB.

JlemoHcTpamu

[Toptpetsr: JI. Tlonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®@. Coanrep, C.
[Ipy3unep.

Juarpammsl: «PacrpeneneHne XMMUYECKUX JJIEMEHTOB B HEXKUBOM IPUPOIELY,

«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOW MPUPOJIEN.

Tabmuist u CXEMBIL: «Ilepuoanueckas Tabnuua XUMHUYECKUX

3JIEMEHTOBY,

«CTpoeHne MOJEeKyJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpOEHHE MOJIEKYJIbI
oenka», «CTpyKTypbl OEIKOBOU MOJIEKYNb», «CTpOEHHE MOJIEKYIN YIiIeBOA0BY», «CTpoeHHEe MOJIEKYI
nunuoBy», «HykinenHoBbie KUCI0Th», «CTpoeHue moJiekyiabl ATD».

O6opynoBaHue: XUMUYECKast IOCya U 000pyJ0BaHHUE.

JIaGopatopHas pabota «OOHapyxeHue 0enKoBC [IOMOILBI0  Ka4eCTBEHHBIX
peaKLuii».
JlaGopatopHas pabota «MccnenoBanue HYKJIEUHOBBIX KUCIIOT, BBIJICJICHHBIX

U3 KJIETOK PA3JINYHBIX OPraHU3MOBY.

Tema 5. CtpoeHne 1 QyHKIMU KIETKH

Tumbl KieTok: SykapuoTHYecKas M MpokapuoTHueckass. CTpyKTypHO- (yHKIIMOHAJIbHBIE
00pa3oBaHUS KJIETKH.

Crpoenne nmpokapuoTuyeckoi kietku. Knerounas crenka Oakrepuil u apxeil. OcoGeHHOCTH
CTPOEHHUS TreTepoTpoHON U aBTOTPO(PHOIN MPOKAPUOTUYECKUX KIETOK. MecTo U pojib MPOKapHOT B
OnoIIeHO3aX.



Crpoennie M (yHKIMOHHpPOBaHME SyKapuOTHYecKOW KieTku. [lnmasmaruyeckas memOpana
(mmasmanemma).  CTpykTypa  IUTa3MaTHYeCKOM  MeMmOpaHbl.  TpaHCIOPT  BEMIECTB  Yepes
IUIa3MaTHYeCKyl0 MeMmOpaHy: mnaccuBHbI (muddysus, obOneru€unas nuddys3us), aKTUBHBINA
(TepBUYHBINA ¥ BTOPUYHBIA aKTUBHBINA TpaHcnopt). [lomynponunaemocts MmeMOpansl. Pabora HaTpwmii-
KaJMEBOT0 Hacoca. DHJIOUUTO3: MMHOINTO3, (aroruTos. Dx3ouuTto3. Kinetounas crenka. CTpykrypa u
(GYHKIMY KIETOYHOW CTEHKH PACTEHHA, TPHOOB.

Huronna3zma. Ilurozons. [utockener. JIBwkenue nuToria3Mbl. OpraHoujibl  KIETKH.
OpnomeMOpaHHBIE OpPraHOWIbl KIETKU: sHpomazmartuueckas cerb (DIIC), ammapar [ombmxw,
JIM30COMBI, UX CTpOE€HUE U PyHKIMU. B3auMOCBsI3b 0JHOMEMOpPAaHHBIX OPraHOUJI0B KiIeTku. CTpoeHue
TpaHyJIIpHOTO peTukyiayma. Mexannsm HampasieHus O0enkoB B DIIC. CHHTE3 pacTBOPHUMBIX OEIIKOB.
CuHre3 KierouHblx MeMmOpaH. [nagkuii (arpaHynspHBIM) SHIOIIA3MAaTUYECKUM  PETUKYIYM.
Cekperopnast ¢(yakmus anmapara [ompmku. Momudukanus OenkoB B ammapare [ oibmku.
CoprupoBka OenkoB B ammnapare ['osnbxu. TpaHcnoptT BemiecTB B KieTke. Bakyonu pacTUTenbHBIX
kietok. Knerounslit cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpraHoubl  KJIETKH: MHTOXOHApUH, miacTuiael. IIpoucxoxneHue
mutoxoHapuil u miaactull. Cumbuorenes (K.C. Mepexkosckuii, JI. Maprynuc). Ctpoenue u pyHKIHUN
MUTOXOHAPUN M TuacTuf. IlepBUuHBIE, BTOPUYHBIE M CIIOKHBIE IUIACTUABI (POTOCHHTE3UPYIOLINX
3yKapuoT. XJIOPOIUIACThI, XPOMOIIACTHI, JISMKOIIJIACTHI BHICHINX PACTEHUM.

HememOpannbie opraHouasl kiaeTkd CTpoeHHe U (QYHKIUMHM HEMEMOpaHHBIX OpPraHOWJIOB
KJIETKH. Pu6ocomsbl. [IpoMexxyTOouHBIE  (PUIIAMEHTHI. MuxkpoduiaMeHTbl.  AKTHHOBBIE
MUKpOGUIAMEHThL. MBbIIIeuHble KIETKH. AKTUHOBBIE KOMIIOHEHTHl HEMBIIIEYHBIX  KJIETOK.
Muxkpotpy6ouku. Kinerounslif ientp. CTpoeHHe U IBUKEHHE KIYTUKOB U pecHHUYeK. MUKpOTpyOOUuKH
uutomnasMel. Llentpuoinbs. benku, accoummpoBaHHble ¢ MUKpOGMIAMEHTAMU U MHKPOTPYOOUYKaMHU.
MoTopHble OeKu.

Anpo. O6onouka sipa, XpoMaTHH, KapHoIUlazMma, SIPBIIIKH, UX CTpOeHHE U (QYHKIUH.
SAnepusiii 6enK0BBIN MaTpukc. [IpocTpaHCTBEHHOE PacMOIOKEHHUE XPOMOCOM B MHTEp(a3zHOM sape.
DyXpoMaTUH W rerepoxpoMarrH. benkum xpoMmatnHa — TUCTOHBI. JIMHAMUKa sSIEpHOM OOOJOUYKH B
MHTO3€. Sl IepHbIA TPAHCIOPT.

Knerounsie BrmoueHus. CpaBHHUTENIbHAs XapaKTEPUCTHUKA KIIETOK 3YKapuoT (PacTHTEIbHOM,
YKUBOTHOM, TPUOHON).

JleMoHCTparmu

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

Tabmuupl u cxembl: «CTpoeHUE HYKApUOTHUECKOW KIEeTKH», «CTpOeHUE KMBOTHOM KIETKHY,
«CTtpoeHue pacTUTENIbHON KIeTKW», «CTpOEHHE MUTOXOHIPUN», «S1po»,

«CTpoeHue NpoKapruOTHIECKOMN KIETKI.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, MHKpOIIpenapaTrbl  PacTUTEIbHbIX,
KHUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepuabHbIX KIETOK.

JIabopatopHas paboTa «/3ydyeHue CTpoeHUs KIETOK pa3IMYHbIX OpraHu3sMoBy. IIpakruyeckas
pabota «/3ydeHue CBOMCTB KJIIETOYHOW MEMOpaHBI».

Ha6opaTopHaﬂ pa60Ta«I/Iccnez[0BaHI/Ie IjasMojIiu3a H JCIIIIa3MOJIM3a B
PACTHUTCIIbHBIX KIICTKAX).

HpaKTI/I‘IeCKaH pa60Ta ((I/ISY‘IGHI/IG JABUIKCHUA OUTOIIIIa3MbI B PAaCTHUTCIIbHBIX
KIICTKax».

Tema 6. OOMeH BeliecTB U IPEBpAILEHHE YHEPTUH B KIIETKE

AccuMWISIIMA U AUCCUMMJISIUS — JIB€ CTOPOHBI MeTaboiu3ma. Tumbl oOMeHa BEleCTB:
aBTOTpPOGHBIH M reTepoTpodHBIA. YyacTue KUCIOpoJa B OOMEHHBIX IHpoleccax. DHepreTHuecKoe
oOecrieuenne kieTku: npespamieHue AT® B oOMeHHBIX mporeccax. depMeHTaTHBHBIM Xapakrep
peakuuii kieToyHoro Metabonusma. DepMeHTHl, UX CTPOEHHUE, CBOMCTBA M MEXaHU3M JCUCTBUSL.
KogepmenTsl. OTanuus GepMEeHTOB OT HEOPTaHUUECKUX KaTaIn3aTopoB. benku-akTuBaTopsl 1 GenKu-
MHTUOUTOPBI. 3aBUCHMOCTh CKOPOCTH (PepPMEHTATHUBHBIX PEAKIIUNA OT Pa3Iu4HbIX (PaKTOPOB.

IlepBUYHBI CHHTE3 OpPraHUYECKHX BeleCTB B KieTke. MDoTocuHTE3. AHOKCUIEHHBI H
OKCHUIeHHbIN (oTocuHTe3 y Oakrepuil. CBeTocoOMparoe MUIMEHTbl U MUTMEHTHl PEaKLIHOHHOTO
neHrpa. Poip xioporutactoB B mporecce ¢orocunTe3a. CeroBast M TeMHOBas ¢a3bl. PoToABIXaHMUE,



Cz., C4-u CAM-tums porocunresa. [IpoaykTuBHOCTh(poTOCHHTE3a. Biinsinue paznnyHbix pakTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaYeHUE (DOTOCHHTE3A.

XemocunTe3. PazHooOpasue OpraHu3MOB-XEeMOCHHTETHUKOB: HUTPUDUIUPYIOUINE OaKTepHUH,
xKenez00aKkTepuu, cepoOaKTepun, BOJAOPOIHBIC OaKTeprH. 3HAYCHUE XEMOCHHTE3A.

Anaspobnble opranu3zmbl. Bugsl Oposxenus. I[IpoaykTsl OposkeHHST M HMX HCIIOJIb30BaHUE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTHH U BO30yaIUTEIH 00JIe3HEH.

AnpoOHBIE OpraHu3MBbl. DTallbl SHEPreTHIeckoro oomena. IloaroroButensHelit star. [nukonms
— OECKHCIIOPOTHOE PACHICTIIICHUE TITFOKO3HI.

buonornyeckoe OKHCICHHE, WIM KIETOYHOE JAbIXaHHe. PoJb MHUTOXOHIpHH B MPOIECCAX
ononornyeckoro okucienus. Luknmueckue peakmuu. OxucnuTenbHoe GochopriimpoBaHie. JHEPTHs
MeMOpaHHOTO TpagueHTa mnpoToHOB. CuaTe3 AT®: pabora mnporoHHOW ATD-cuHTA3HI.
[IpeumymectBa a’spoOHOro myTd oOMeHa BellecTB Inepel aHa’poOHbIM. ¢ (EeKTUBHOCTh
SHEPTeTUIECKOTO OOMEHA.

JlemoHcTpamu

[Toptpertsr: Jx. [Tpuctin, K.A. Tumupsses, C. H. Bunorpaackui,
B. A. Durensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuubpr u  cxembl: «®DoTOCHUHTE3», «DHEpreTuyeckuii obmeH», «buocuHTe3 Oenkay,
«Ctpoenue GpepmMeHTay, «XeMOCHUHTERY.

O6opynoBaHue: CBETOBOM  MHUKPOCKOTI, 00opyoBaHue JUIsL  TIPUTOTOBJICHUS
IMOCTOSTHHBIX U BPpEMCHHBIX MHUKPOIIPECIIapaToOB.
JlaGoparopHas  pabotra «M3ydyeHue  KaTaJUTUYECKOU aKTUBHOCTH  (EpPMEHTOB

(Ha MpUMepe aMuUITa3bl WM KaTajiasbl)y.

JlaGopaTopHasi pabota «/3yueHne (PepMEHTAaTHBHOTO paCHICIIIICHUS TEPOKCHIa BOIOPOJa B
paCTI/ITeJ'IBHI)IX U JKUBOTHBIX KJIICTKAX».

JlabopaTtopHast pabota «CpaBHEHHE TIPOIIECCOB (POTOCHHTE3Aa M XeMOCHUHTe3a». JlabopaTopHas
pabota «CpaBHEHHE MPOIIECCOB OPOKECHUS U IBIXAHHS.

Tema 7. HacneacrBennas nadopmarus u peanusanus €€ B KIETKe

Peaknun matpudHoro cuHTe3a. [IpHHIMI KOMIUIEMEHTApHOCTH B PEAKIMIX MaTPHUYHOTO
cuHTe3a. Peanuzanmst HacnencTBeHHOW wWHGopMmarmu. ['©HEeTHYeCKHMi KOJ, €ro CBOWCTBA.

Tpanckpunuuss — wmarpuunbli cuHTe3 PHK. [IpuHUOMOBI TpaHCKPUNIMHK: KOMIIJIEMEHTAPHOCTb,
AHTUNAPAIIIETBHOCTh, aCUMMETpUYHOCTh. Co3peBanne maTpuuHbix PHK B sykapuoTtndeckon KieTke.
Hexomupyronue PHK.

Tpancisamus u e€ stanbl. Ydactue TpaHcrnoptHeix PHK B OmocunTeze Oenka. YcioBus
onocuHTe3a O6enka. KogupoBanne aMuHOKHUCIIOT. Posib pubocoM B OnocuHTEe3e0eKa.

CoBpemMeHHbIE TpPEACTAaBICHUS O CTpoeHUH TeHoB. OpraHuzainuss TeHOMa Y MPOKapHOT
MU JYKapuoT. Perymsius akTHBHOCTH T€HOB y mpokapuot. ['mmote3a omepona (d. XKakoo, XK.
Mano). MonekynsipHble MEXaHHU3Mbl  JKCIIPECCHM T'€HOB y OJyKapuoT. Poib XpomMaTuHa B
perynsauuu paboTel reHoB. Perymsiius oOMeHHBIX mpolieccoB B kieTke. Kierounslii romeocras.

Bupycbl — Heknerouynsle (QOopMbl KU3HU U OOIUraTHble mapasuTbl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BUPYCOB, PETPOBHPYCOB, Oakrepuodaron. Kuznennsiii 1ukin JJHK-conepxkamux Bupycos,
PHK-conepxamux BupycoB, 6aktepruodaros. O0paTHasI TpaHCKpUIIIUS, peBepTa3a, MHTErpasa.

BupycHblie 3a00neBanusi 4enoBeka, ;kuBOTHBIX, pactenuid. CITN/, COVID-19, conuanbusie u
MEJHUIIMHCKUE TPOOIEMBI.

buoundopmaruka: uHTerpamus W aHanu3 OONBIIMX MaccuBOB («bigdatay) CTPYKTYpHBIX
Oouosnorndeckux MaHHbIX. HaHoTtexHonmoruu B Ouonoruu u menuuuHe. [IporpamMmmupyemsie (yHKIIUU
6enkoB. CriocoObl TOCTaBKHU JIEKAPCTB.

JeMoHcTpamu

[Toptpetsr: H.K. Konsnos, J{.1. UBanoBCKuIA.

Tabmuier 1 cxembl: «buocunTe3 Oenkay, «l'eHeTmyeckuit komy, «Bupycei»,

«bakTepuodarm. B

[pakTudeckas pabota «Co3aHue MOAETU BUPYCay.

Tema 8. J)Ku3HeHHBIN UK KIIETKH

KneTounslii ki, ero nepuoasl u peryasius. Marepdaza u Muto3. OcoOEHHOCTH TPOIECCOB,
mpotekaromux B uHTepdaze. IlogrotoBka  kietku K AeneHuto.  [IpecuHTeTMdeckuit




(HOCTMUTOTUYECKHUI), CUHTETHUYECKUH M IOCTCUHTETHUYECKUH (IPEMUTOTUYECKUI) MEPUOJbI
uHTEep(ha3bl.

Marpuunsiii cunre3 JIHK — perkanus. [Ipuanuns! perumkanuu JJHK: koMmemeHTapHOCTS,
IIOJIyKOHCEPBATUBHBIM CUHTE3, aHTHUIIApALIeNbHOCTh. MexanusMm permkauuu JJHK. Xpomocomsr.
Crpoenue xpomocoM. Tenomepsl u Teinomepaza. XpOMOCOMHBIM HAOOp KIETKM — KapUOTHIL.
JIMTUTONTHBIN ¥ TatuTOuAHBIH Habopbl XpoMocoM. ['oMotoruuHbIe XpoMOCcOMBI. [10710BBIE XPOMOCOMBI.

Jenenue xietku — Muto3. CTtaauyu MUTO3a U MPOUCXOJSAIINE B HUX Mpolecchl. THIbI MUTO3A.
Kaprokunes n nutoknHes. buosornyeckoe 3Ha4eHUE MUTO3a.

Perymsiius MutoTryeckoro 1ukia kietku. [IporpaMMupyemas kinerodHasi rudeab —anomnros.

Knerouynoe siipo, XpomMocoMmbl, (pyHKIHMOHAJIbHAs TEHOMHUKA. MexaHu3Mbl mnposmdepanny,
maddepeHnnpoBKy, crapeHus u rudenu kinetok. «Lludposas kierka» —OnonHGopMaTHUECKUE MOIEITN
(YHKIIMOHUPOBAHUS KJICTKH.

JemoHncTpamu

Tabmuiel ¥ CXEMBL: «Ku3HeHHEIN UK  KJICTKW, «MuTo3», «CtpoeHue
xpoMocom», «Pernukanus JJTHK».

O6opynoBaHHe. CBETOBOM MHUKPOCKOI, MHUKporpenaparel: «MHTO3 B KJIETKaX KOpemika
JyKay.

JlabopaTtopHast paboTa «M3ydeHre XpoMoCoM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGoparopHas pabGora «HabmiogeHue MHTO3a B KIETKaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKPOTIPEIIapaTax)y.

Tema 9. Ctpoenne u GYHKIIMH OPraHA3MOB

buonorunueckoe pazHooOpa3ue OPTraHu3MOB. OIIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHHS] M KU3HEAESITETbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeH, OJHOKJIETOYHbIE T'pUOBbI, OJHOKJIETOYHBIE BOJOPOCIH, Apyrue NpoTUcThl. KojaoHuanbHbIE
OpraHU3MBlI.

B3anmocBsI3b yacTeld MHOTOKJIETOYHOrO OpraHum3ma. TKaHu, OopraHbl U CHUCTEMbI OPraHOB.
OpranusM Kak eauHoe 1enoe. 'omeocras.

Tkanu pacteHuid. TUMbl pacTUTENBHBIX TKaHEW: 00pa3oBaTeNibHAs, MOKPOBHAS, MPOBOIAIIAS,
OCHOBHasi, MexaHuueckas. OCOOCHHOCTH CTpOeHHUs, (QYHKIIUHA W PaACIOJIOXKEHUsS TKaHEW B opraHax
pacTeHui.

TkaHM KUBOTHBIX M 4YeJIOBEKAa. THIIbI KUBOTHBIX TKaHEH: 3MUTENNAIbHAsA, COCINHUTEIbHAS,
MbllieyHasi, HepBHas. OCOOEHHOCTH CTpoeHus, (GYHKIMM M paclojoXKeHUs TKaHel B opraHax
YKUBOTHBIX U YEJIOBEKA.

Oprassl. BereraTuBHbIe M IeHEpaTUBHBIE OpraHbl pacTeHuM. OpraHbl U CHUCTEMBI OPraHOB
YKUBOTHBIX U 4yesioBeKa. DYHKIIMKM OpPraHOB M CUCTEM OPIaHOB.

Onopa Tena opranuzmoB. Kapkac pacreHuii. CkeneTbl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHHI ckesieT. CTPOSHUE U TUIIbl COCTUHEHUS KOCTEH.

JIBukeHre opraHu3MoB. [IBukeHHne OJHOKIETOUYHBIX OPraHU3MOB: aMEOOUHOE, KIYTHKOBOE,
pecHuyHoe. [IBU)K€HHE  MHOTOKJIETOYHBIX  PACTEHUM: TpONU3Mbl U  HAcTUW. JIBWxKeHue
MHOTOKJICTOYHBIX XUBOTHBIX M YeJIOBEKa: MbllieyHas cucreMa. Peduexc. CkeneTHbIe MBIl U UX
pabora.

[Iuranue opranusmos. llornomieHue BOABI, YIJIEKHUCIOIO Ta3a W MHUHEPAJIbHBIX BELIECTB
pacteHussMH. [IuTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOUYHOE nuileBapeHue. llutanue
MMO3BOHOYHBIX JKUBOTHBIX. OTHENbl NUIIEBApPUTEIBHOIO TpakTa. [lunieBapuTenbHbIE IKeEe3bl.
[IumeBapurtenpHas cucremMa 4eaoBeKa.

Jpixanue opraHu3moB. Jlpixanue pacteHuid. [Ipixanue >xuBOTHBIX. uddy3us ra3oB yepes
MOBEpXHOCTh KieTku. KokHoe mapixanue. JlpIxaTenbHas MOBEPXHOCTh. JKabepHoe u NEroyHOE
npIxaHue. [[pixaHue MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. DBOJIIOIMOHHOE YCI0XHEHUE CTPOCHUS
JErKMX MO3BOHOYHBIX KUBOTHBIX. /[pIxarenpHas cuctema yenoBeka. MexaHu3M BEeHTWISALNHU JIETKUX Y
NITUI] ¥ MIIEKOMTUTAIONIMX. Perynsnus npixanus. J{prxatenbHbie 00BEMBI.

TpaHcnopT BellecTB y OpraHu3MoB. TpaHCHOPTHBIE CUCTEMBI pacTeHHil. TpaHCOPT BEIIECTB Y
*KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOUYHBIX JKMBOTHBIX U
yenoBeka. Cepzle, KPOBEHOCHBIE cOCYbl U KpoBb. Kpyru




KpOBOOOpalIeHns.  DBOJIIOLMOHHBIE  YCIOXHEHUSI CTPOCHUS  KPOBEHOCHOW  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepama u e€ perymnsiusi.

Beinenenne 'y opraHusMoB. BeineneHue |y pacreHuil.  BblaeneHue y  )KMBOTHBIX.
CoxparutensHbie Bakyosnd. Opransl BeeneHus. OuiabTpanms, ceKpenus 1 00paTHoe BCaChIBAaHHE Kak
MEeXaHU3Mbl ~ pabOTBl ~ OpraHoB  BblAeNeHHA. CBsA3p  MOJOCTH  Tela C KPOBEHOCHOH U
BBIJICIIUTEIIBHON cUCTeMaMU. Bbiienenne y no3BOHOYHBIX )KMBOTHBIX U yesoBeka. [Touku. Ctpoenue u
¢dynkumonuposanue Hepona. OOpa3oBaHHEe MOUYH Y YEIOBEKA.

3amura y opraHu3sMoB. 3alllUuTa y OJHOKJIETOYHbIX OpraHu3MoB. CHOpbl OakTepuil M LUCTHI
MpoCTEeNIINX. 3alUTa Y MHOTOKIETOUHbIX pacTeHui. Kyrukyna. CpencTtBa nacCUBHOM M XMMHUYECKON
3auThl. UTOHLIUIBL.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOM3BOIHBIE. 3aIIUTa OPraHU3Ma OT
Oone3neil. IMmyHHast cuctema 4enoBeka. KIIeTOUHBIN M ryMOpabHBI UMMYHUTET. Bpokn€HHBIN 1
nprOOPEeTEHHBIN crienn(PUIECKU UMMYHHTET.

Teopus knonanpHo-cenexktuBHOro ummynurera (II. Dpmux, .M. bepner, C. Tonerasa).
BocnanurensHble OTBETHl OpraHu3MoB. Poiib BpOXKJIEHHOTO MMMYHHUTETa B Pa3BUTUU CHCTEMHBIX
3a00JIeBaHU.

PasgpaxkuMocTh U perymnsauus y oprann3moB. Pa3apaxuMocTs y OJTHOKJIETOYHBIX OpraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisuus y pacTeHuil. POCTOBBIE BeleCTBA U UX 3HAYCHHUE.

HepBHas cucrema u peduexkropHas peryiasuus y )KUBOTHbIX. HepBHas cucrema u €€ OTAENbl.
OBOJIIOIIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHCTEMBI y KUBOTHBIX. OTIENBI TOJOBHOTO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Pedriekc u pednexropHas ayra. be3ycioBHbIE U yCIOBHBIE PEICKCHI.

I'ymopanbHass perymsauuMss W DHAOKPUHHAs CHCTEMA JKHBOTHBIX M 4YesoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI U MX TOPMOHBI. JleficTBME TOPMOHOB. B3auMOCBSA3b HEPBHOM 1 3HIOKPUHHOU
cucrteM. ['unoranamo-runoduzapHas cucrema.

Hemoncrpammu [loprper: N.I1. ITaBnos.

Tabmuuber u  cxembl: «OTHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC BOJOPOCIH,
«bakrepun», «lIpocreiimue», «Opranbl LIBETKOBBIX pacTeHUi», «CHCTEMBl OPraHOB MO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHu pacTteHuil», «KOpHEBbIE CHCTEMBI»,
«Ctpoenne crebmsi», «CTpoeHue JIMCTOBOM TIACTHHKMY», «TKaHHM >KMBOTHBIX», «CKEJeT YeIOBEKay,
«IInmeBapuTenbpHas CUCTEMAY,

«KpoBeHocHass cucremay, «JlpixarenbHas cucrema», «HepBHas cucteman, «Koxay,

«Mpimieynass  cucreMa», «BpiaenurensHas cuctemay, «OHIAOKPUHHAs CHUCTEMay,

«CtpoeHue MBIIILBDY, «mmynutery, «KumeynonosoctHsie», «Cxema
MUTaHUS pacTeHui», «KpOBEHOCHBIE CHCTEMBl II03BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THUIPBDY,
«Crtpoenne 1uiaHapun», «BHyTpeHHee cTpoeHue HOKIeBOro uepBs», «HepBHas cucrema poiOy,
«HepsHas cucremMa JATYUIKW, «Hepsnas cucreMa
npecMmelkaromuxcs», «Hepeuas cucrema ntuny, «HepBHas cucremMa miexkonuraromux», «HepBHas
cuctemauenoBeka», «Peduekcy.

O6opynoBaHue: CBETOBOM MMKpPOCKOIN, MHUKpOIpEnaparsl OJHOKIETOYHBIX OPraHu3MOB,
MHUKpOIpenaparbl TKaHEd, PAaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHUX, >KUBBIC
AK3EMIUISAPhl KOMHATHBIX PACTeHM, TepOapuu pacTeHUUl pPa3HBIX OTIENIOB, BIIAXKHBIC Iperaparhbl
KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJUICKIIUM OECIIO3BOHOYHBIX JXHUBOTHBIX, CKEJET 4YeIIOBEKa,
oOopynoBaHue Al AEMOHCTPAlMM MOYBEHHOTO M BO3JYLIHOTO MUTAaHUS PACTEHUH, paclleryIeHUs
KpaxMaja ¥ OenkoB MoJ JeiicTBueM (EepMEHTOB, 0OOpyIOBaHUE Ui JEMOHCTPAIMH OIBITOB I10
WU3MEPEHUIO KU3HEHHOW €MKOCTH JIETKHMX, MEXaHU3Ma JIbIXaTEJbHbIX JIBH)KEHHI, MOJEIHN TOJIOBHOTO
MO3ra pa3auyHbIX )KUBOTHBIX.

JlaGopatopHas pabora «V3ydeHue TkaHed pactenuil». JlaGopatopHas pabota «M3yueHue
TKaHeW KUBOTHBIX». JlJabopaTopHas pabora «/3ydeHrne opraHoB IIBETKOBOTO PACTEHUSD.

Tema 10. PasMHOeHUE U pa3BUTHE OPTaHU3MOB

@opMbl pa3sMHOKEHHUSI OpPraHU3MOB: Oecriojioe (BKJIIOYas BereTaTMBHOE) W MoJioBoe. Bujbl
0ecroJioro pa3MHOXKEHHUS: IOYKOBAHUE, CIIOPYIISILNA, (PparMeHTaIMsl, KIOHUPOBaHHE.

[TonoBoe pasmHoxkenue. [lonoBble kieTku, wim rametsl. Meio3. Ctaaun meiosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonoruueckuii cmbici Meiio3a U M0JIOBOTO mpolecca. Melio3 u
€ro MeCTO B JKM3HEHHOM IIUKJIE OPraHU3MOB.




[IpenzapoapimieBoe pasButue. I'ameroreHe3 y >kuBoTHbIX. [lonoBbie xene3bl. OOpa3oBanue u
pa3BuTHE MOJIOBHIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue MOJIOBBIX KIETOK.

OmionoTBOpeHHEe H SMOPUOHAILHOE PA3BUTHE JKUBOTHBIX. CHOCOOBI OTUIOAOTBOPCHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WHauBuayanibHOE pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHOJIOTHS — HayKao pa3BUTUHU
opraam3mMoB. Mopdorenes — ofHa U3 TIaBHBIX MpobieM 3MOpuonoruu. Konnenmws MopdoreHoB u
Mozenu Mmopdorenesa. Ctaauu 3MOpHOreHe3a )KUBOTHBIX (HA MpUMepe JISTyku). J{pobienue.

Tunsr gpoOnenus. JleTepMUHHPOBAHHOE W HEJCPMUHUPOBAHHOE JpoOieHue. biacTyma, TUIIBI
6mactyn. OcoGeHHOCTH qpOOICHNsT MICKOMHUTAIOMINX. 3apOIbIIIEBbIC TUCTKU (TacTpy sy ). 3akiaaka
OpPraHOB M TKaHEH M33apO/IbIIIEBBIX JUCTKOB. B3auMHOE BIMSHKME 4aCTeW pa3BUBAIOLIEIOCs 3apoAbliia
(3MOproHaTbHAST WHIYKITHS). 3akiajKka IJlaHa CTPOCHUS JKMBOTHOTO KaK Pe3yJbTaT HePAPXUICCKUX
B3aMMOJICIICTBUN T'€HOB. BiusiHue Ha SMOpHOHATBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH
Cpebl.

Poct u pasutue xuBoTHBIX. [TocTamMOpuonanbublil nepuoj. [lpsmoe u HenpsMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y O€CIO3BOHOYHBIX M II03BOHOYHBIX JKMBOTHBIX. bHoJormueckoe
3HAQYEHHE TPSIMOTO M HEMPSIMOTO  pa3BUTHS, MX pacnpocTpaHeHue B mpupoje. Tumsl pocra
KUBOTHBIX. DaKTOpBI PEryIsIMA POCTa KUBOTHBIX M dYeloBeka. CTaguu TOCTIMOPHOHATIHLHOTO
pa3BUTHS Yy KUBOTHBIX W delloBeka. llepwonsl oHTOTeHe3a uenmoBeka. CTapeHHE W CMEPTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.

Pa3smHoxxenune u pazputue pacreHuid. ['ametodur u cropodur. Melo3 B KU3HEHHOM IHKIIE
pactenuii. O6pazoBaHHe Criop B mporiecce meio3a. ['ameTorenes y pacTeHUi.

OIUIOIOTBOPEHUE M PA3BUTHUE PACTUTEIBHBIX OPraHU3MOB. JIBOWHOE OIIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. OOpazoBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl pEryJIsiliii OHTOT€HE3a Y PACTEHHI U JKMBOTHBIX. JleMOHCTpanuu

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

Tabmuubr u cxembl: «BereraTnBHOE pa3MHOXeHHE», «THIBI OECHONOTO Pa3MHOKECHHS,
«Pa3MHOXeHHE  XJIaMUAOMOHAIbD», «Pa3MHOXEHHE 3BIJICHBD»,

«Pa3mHO)eHHe Tuapel», «Meito3y», «XpoMocoMbly, «I'ameTorenesy, «CTpoeHue SUIEKIECTKH 1
cnepmaro3onsian, «OCHOBHbBIE CTaauu OHTOreHesa», «lIpsmoe m Hemnpsmoe pasButue», «Pa3zButne
MaiCKoOro xyka», «Pa3Butue capanum», «Pa3BUTHE JSATYLIKNY,

«/IBOMIHOE OIUIOJIOTBOPEHUE Y LBETKOBBIX pacTeHui», «CTpoeHHE CEMSH OJIHOIOJbHBIX U
JNBYIOJIbHBIX pacTeHun», <« KU3HEHHBIM LHMKI MOPCKOW KamyCThl», < OKW3HEHHBIM IUKI MXay,
«OKW3HEHHBIN LUKII AIIOPOTHUKAY, «KM3HEHHBIN UKII COCHBD.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpONpenaparbl SHIEKICTOK U CIepMaTo30HMI0B,
MoJenb «L{uKn pa3BUTUS JATYIIKI.

JlaGopatopHas  pabota  «l3yueHue  CTpoeHHUsT  TOJOBBIX  KJIETOK Ha  TOTOBBIX
MHKpOIIpernaparax.

[IpakTnueckas paboTa «BbIsBI€HHE TPU3HAKOB CXOACTBA 3apOJBIIIEH IMO3BOHOYHBIX
YKUBOTHBIX».

JlaboparopHas paboTa «CTpoeHHE OpraHOB Pa3MHOKEHHS BBICIIMX PACTCHUID.

Tema 11. 'eneTuka — HayKa O HACJIEICTBEHHOCTH M U3BMEHYMBOCTH OPraHU3MOB

Hcrtopus craHOBIEHUS U pa3BUTUSI T'€HETHKH Kak Hayku. Pabotel I. Mennens, I'. ne ®@pusa,
T. Moprana. Posb oTedecTBeHHBIX Yu€HBIX B pa3BuTuu reHetukd. Pa6oret H K. Konbuosa, H.U.
BaunoBa, A.H. bemoszepckoro, I'.Jl. Kapneuenko, FO.A. ®wmmuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATHSI 1 CUMBOJIBL. [ OMOJIOTUUHBIE XPOMOCOMBI, aJUIEJIbHBIE T€HbI,
albTEPHATUBHBIE TPU3HAKW, JOMHUHAHTHBIA W PELIECCUBHBIN MNpPU3HAK, TOMO3UIOTa, TETEPO3UrOTa,
yucTas JUHHS, THOpHUAbI, TeHOTUN, (GeHoTun. OCHOBHBIE METOIbl T€HETUKH: THOPUAO0JIOTHYECKUIA,
LUTOJIOTUYECKUNA, MONEKYISIPHO- T€HETUYECKUM.

JeMoHcTpamu

[Moptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.U. Basunos, A.H.
benozepckuii, I'.J]. Kapneuenko, 10.A. ®ununuenko, H.B. Tumodeen-PecoBckuii.

Tabmuier U cxembl: «MeToabl reHeTHKN», «CxeMbl ckpeniuBanusy. JlabopatopHas pabora
«po3oduna kak 00bEKT TeHETUYECKUX UCCIEAOBAHUI.




Tema 12. 3akOHOMEPHOCTH HACIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBbrii 3akoH MeHzenss — 3akoH eAMHOOOpa3usi THOPUIOB
nepBoro mnokoJsieHus. IIpaBuno nomuHupoBanus. Bropoi 3akoH Menzenss — 3aKOH pacIUEIUICHUS
npu3HaKoB. LluToornyeckne 0CHOBBI MOHOTHOPHIHOTO CKpelBaHus. [ MoTe3a YucToTh raMer.

Ananusupyromee ckpemuBanue. [IpoMexyTouHbIl XapakTep HacieIOBaHUs.

Pacuiennenue npu3HakoB MPHU HETIOJIHOM JOMUHUPOBAHHUHU.

JurubpumHoe ckpemuBanue. Tperwid 3akoH MeHzens — 3aKOH HEe3aBUCHMOTO HACIICIOBAHUS
npu3HakoB. [{utonornyeckue 0CHOBBI AUTUOPUAHOTO CKPEIIMBAHMSL.

CuemienHoe HacnenoBaHue mnpusHakoB. Padotsl T. Moprana. CuernsieHHOE HaclieJOBaHUE
TE€HOB, HAPYILICHHUE CICTUICHUS] MEX1y TeHaMH. XPOMOCOMHAs TEOPHSI HACIEACTBEHHOCTH.

I'enernka mnona. XpoOMOCOMHBIH MEXaHM3M OINpEAETCHHUS I[0Jia. AYTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOTaMEeTHBIN U reTeporaMeTHBIN NOJ. ['eHeTHYeCcKast CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHEMJIEHHBIX € TIOJIOM.

l'enotun kak menoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE JEHCTBUE TEHa.
MHuoxecTBeHHbIN aiienu3M. B3zaumoselicTBre HealueabHbIX TeHOB. KoMIieMeHTapHOCTh. DNHCTa3.
[Tomumepust.

'eHeTndeckuii  KOHTPOJb pa3BUTHUA PACTEHHMM, JKUBOTHBIX M 4YEJIOBEKa, a TakKxke
(bM3HOJIOTHYECKUX TPOIIECCOB, TOBEACHUS M KOTHUTUBHBIX (PyHKIMI. ['eHEeTHYeCKMe MEXaHWU3MBI
CUMOHMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBHS «XO3SUH — IMapa3uT» U

«XO3SIMH — MHUKpoOHOM». ['eHeTHdecKkrne acmeKThl KOHTPOJS U WU3MEHEHHS HACIIeJICTBEHHOU
MH(pOpMAaIIUK B TIOKOJIEHUAX KIETOK U OPTraHU3MOB.

JlemoHcTparmu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuupr u cxembl: «llepBbiii m BrOpoil 3akoHBl Menpaens», «Tpetuit 3akoH MeHaems»,
«AHanm3upymlee ckpemuBanue», «HenomHoe noMuHHpoBaHUEY,

«CuernjieHHOe HacjleloBaHUE MPHU3HAKOB Yy Jpo3oduiisl», «l'eHetuka mnonay, «Kapuortun
yenoBekay, «Kapuotun apozodmiey, «Kapwotunm nrHmbl», «MHOXKECTBEHHBINH — aJlICIH3M,
«B3anMoelicTBIE TE€HOBY.

OOopynoBaHue: MOJENb ISl JEMOHCTPAIMM 3aKOHOB €IUHOO0Opa3us THOPHUIOB IMEPBOTO
MOKOJIEHUSI M pacCUICIUICHUs NPU3HAKOB, MOJENb i1 JEMOHCTPAMM 3aKOHAa HE3aBHUCHMOIO
Hacje0BaHUsl NPU3HAKOB, MOJENIb [UIsl JIEMOHCTpPAlUU CLEIUIEHHOTO HAacCJIeIOBAaHWs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapat: «po3odunay.

[IpakTnueckas paboTa «l3ydyeHue pe3ynbTaToB MOHOTHOPUIHOTO  CKPEIIMBAHUS Y
JPO30(UITBD».

[IpakTnueckas paboTta  «l3yuenue  pe3ynbTaToB  AUTHOPUAHOTO  CKPELIMBAHUS Y
TPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHBOCTHU

BzaumopneiictBue reHoTHma u cpensl npu  QopmupoBaHuu ¢deHoruna. l3MeHunBOCTH
npu3HakoB. KauecTBEHHbIE U KOJIMYECTBEHHBIE TPU3HAKU. BUABIM3MEHUNBOCTU: HEHACIEACTBEHHAS U
HacJeACTBEHHAsI.

MonudukanronHnass uW3MeHYUBOCTh. Poib cpeabl B (opmupoBaHuM MOIUGUKAIUOHHON
u3MeHunBocTH. Hopma peaknuu npusHaka. BapuanuoHHbli psan 1 BapuanuoHHas kpubas (B.
Noranncen). CoiictBa MoaubUKaIMOHHONU3MEHYHBOCTH.

l'enotunuueckass u3MeHYMBOCTb. (CBOMCTBa T'€HOTUIIMYECKOM  W3MEHYMBOCTH. Busl
TeHOTUITNYECKOW M3MEHYUBOCTU: KOMOMHATUBHAS, MyTallHOHHASI.

KoMOuHaTiBHas W3MEHYMBOCTh. Mei03 M TOJIOBOW TMpOIlecC — OCHOBA KOMOWMHATHBHOU
W3MEHUYUBOCTH. Pollb KOMOWHATHBHOW W3MEHYMBOCTU B CO3JaHUHM T'€HETHMUYECKOTO pPa3zHOOOpasus B
npezenax 0JIHOTO BUJA.

MyranyoHHass HW3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'E€HOMHbIE.
CrioHTaHHBIE M UHAYLIUPOBaHHBIE MyTallUK. SliepHbIe U HUTOIIa3MaTHYecKne MyTanuu. CoMaTuueckue
Y MOJOBble MyTaluuu. [IpUunHBI BOSHUKHOBEHUSI MyTalMidi. MyTareHsl ¥ MX BIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO TIpoliecca. 3aKOH TOMOJIOTMUECKMX PsJOB B HAClEICTBEHHOU
n3menunBocty (H.W. BaBuno). BHesiepHasn3MeHUNBOCTh U HACTIEICTBEHHOCTb.




ONUTeHeTHKa W OIUTeHOMHKA, POJb OJIHUIeHETHYECKUX (AKTOPOB B HACICJOBAHHH U
M3MEHUYMBOCTH (PEHOTUITUIECCKUX IPU3HAKOB y OPTaHU3MOB.

JemoHcTpaiuu

IToptpersr: I'. ne ®pus, B. Noranucen, H.. BaBunos.

Tabmumber u  cxembl: «Bumgel u3MeHUHMBOCTHY, «MoOAM(PHUKAIIMOHHAS HU3MEHUHUBOCTDHY,
«KoMOunaTuBHas U3MEHYHUBOCTHY, «Metio3y, «OmnogoTBOpeHue», «l'eHeTnueckue
3a00JIeBaHMS YeNIOBEeKa», « BUabl MyTanuiiy.

OOopyznoBaHue: KUBbIE M TepOapHble OK3EMIUISIPhl KOMHATHBIX PACTEHUM, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMYHBIMUA BHIAMU H3MEHYHBOCTH.

JlabopatopHas pabota «VccrnenoBanne 3aKOHOMEPHOCTEH MOAN(DUKATMOHHONW M3MEHUYNBOCTH.
[TocTpoeHne BapualluOHHOTO Psiia U BApUALMOHHON KPUBOW».

[paktudeckas padora «MyTanuu y 1po30(uIIsl (Ha TOTOBBIX MUKPOITpENIapaTax)y.

Tema 14. I'eHeTrKa yeaoBeKa

Kapuotun uenoseka. MexayHapoHasi mporpaMma MCCIIeIOBaHUS TeHOMa YesloBeKa. MeTo b
M3Y4YEHUSI TEHETUKHU Y€JIOBEKA: TeHEAIOTUUECKHH, OJIM3HEI[OBBIHN, IIUTOTCHETHUYECKUH, MOMYISIIIMOHHO-
CTaTUCTHYECKUIL, MOJIEKYJISIPHO-TEHETHYECKUH. CoBpeMeHHOE ompeieNieHre FeHOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TI€HOTHUIMPOBAHHWE, B TOM 4Hciae ¢ nomombro [II[P-ananmsa.
HacnenacrBennbie 3a0oneBaHusi uenoBeka. [eHHbIE W XpPOMOCOMHBIE  OOJIE3HM  YeEJIOBEKa.
bone3nun ¢ HacienCTBEHHOM  MPENPacloJIOKEHHOCTHIO. 3HAYEHHWE  MEIUIIMHCKOM TEHETHKH B
MPEAOTBPAIICHUA U JICYCHUM TEHETHYECKUX 3a00JeBaHMi deloBeKa. Meauko- TeHETHYECKOe
KOHCynbTHpOBaHue. CTBOJIOBBIE KIETKU. [lOHSATHE «TEHETHYECKOTO Tpy3a». DTHUYECKHUE AaCIEKTHI
Hcce0BaHuM B 00JIaCTH PEAaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

I'eneTnueckue (hakTophI MOBBIIIICHHOM YyBCTBUTEIHLHOCTH YyeJIoBeKa K
buzmyeckoMmy U XUMUYECKOMY  3arpsi3HEHUIO OKpYKaIoIIen Cpebl. I'eneTnyeckas
MIPEAPACIIOIOKEHHOCTh YEJIOBEKa K IMAaTOJIOTHSIM.

JleMoHcTpaImu

Tabmuubprt wu  cxembl: «KapuoTum — YermoBekay, «Metonpl  W3YYCHHS]  T€HETUKH
yeJIoBeKay, «I eHeTHUecKre 3a00JIeBaHNs YSIOBEKAY.

[IpakTtrueckas padota «CocTaBlIeHHE U aHATH3 POIOCIOBHOM.

Tema 15. Cenexius opraHu3MoB

JloMecTukanust U cenekius. 3apoKICHHE CeIeKIUu U noMectukanuu. Yuenue H.. BaBuiosa
o lleHTpax HPOMCXOXKIEHUS M MHOTO0Opa3usl KyJIbTYpHBIX pacTeHHid. Pojb cenekuuu B CO3MaHHUH
COPTOB PACTCHHH W MOPOJ )KMBOTHBIX. COPT, MOPOJa,MTaMM. 3aKOH TOMOJIOTUYECKHX pPSJIOB B
HacieAcTBeHHOW m3MeHunBocTH H.M. BaBmioBa, ero 3HaueHHE 1151 CEJICKIIMOHHON pabOTHI.

Metoapl CceNneKIMOHHON paboThl. MCKycCTBEHHBIH OTOOpP: MAacCOBBIH M HMHIWBHUIYyaTbHBIH.
Otanbl KOMOMHAITMOHHOW ceJeKuuu. VchbITaHue Npou3BOIUTENEH 10 MOTOMCTBY. OTOOp 1O
TE€HOTHITY C TTIOMOIIBIO OLIEHKU (DEHOTHUIIA TIOTOMCTBA U OTOOP IO FeHOTUITY ¢ ToMonTsto ananu3a JTHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ| CeJICKIIMOHHON paboThl. PaguanmoHHBIA 1 XUMAYECKUMA
MyTareHe3 Kak MCTOYHMK MYTallUi Yy KyJIbTypHBIX (opM opraHu3zMoB. Vcmonb3oBaHHEe T€HOMHOTO
penaktupoBaHusi U MeToJoB pekoMOuHaHTHbIX JHK mist momyuenust mcxomgHoro martepuana Jyis
CEJIEKIIMH.

[Tonyuenue MMOJIMIIJIOUIOB. BuyrpuBunoBas TUOpUIU3AITHS. biuskopoacTBeHHOE
CKpelllMBaHue, WK UHOpUIHT. HepoacTBeHHOE CKpelMBaHue, UM ayTOPUIIHT.

l'eteposuc u ero mnpuuuHbel. HMcnonb3oBanwe rerepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. [Ipeononenne 6ecrnoans MeXBUAOBBIX THOPUAOB. [loCTHKEHHS CENEKIIMU PacTeHUN
U KUBOTHBIX. «3€JI€HAas PEBOJIOLIH.

CoxpaHeHHe U U3YyYeHHE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U X AUKUX POJIUYEH
JUIS CO3/1aHUsI HOBBIX COPTOB M THOPHUIOB CENbCKOXO3UCTBEHHBIX KYIbTYp. M3ydeHue, coxpaneHue u
YIPABICHUE TEHETHUYECKUMU PECYPCAMHU CEIIbCKOXO3SUCTBEHHBIX M MTPOMBICIOBBIX KUBOTHBIX B LIETISAX
YIYYIICHUSCYIIECTBYIOIIMX M CO3JaHUSl HOBBIX IMOPOJ, JMHUH M KpPOCCOB, B TOM YHCIEC
MIPUMEHEHHEM COBPEMEHHBIX METOJOB HAayYHBIX MCCIIECJOBAHUN, NMEPEAOBBIX UJEH U MEPCHEKTUBHBIX
TEXHOJIOTHH.

JleMoHcTpauu




IToprpersi: H.M. Basunos, W.B. Mwuuypun, I'.JI. Kapneuenko, ILII. Jlykesnenko, b.JI
Acraypos, H. bopinoyr, /I.K. benses.
Tabmuuel u cxembl: «lleHTpBI TPOUCXOXKIEHHUS M MHOTO00pa3us KyJIbTYPHBIX pacTEHUII»

«3aKoH T'OMOJIOTHYCCKUX pPAaOB B HaCHeI[CTBeHHOﬁ HU3MCHYHBOCTH,
«Metogpl cenekuuny, «OTaanénnas rudpuanszanus», «Myrarenes». Jlaboparopnas  pabora
«M3ydeHne  COPTOBKYJIBTYPHBIX PAaCTCHUH u HOPOJIOMAIIHNX )XUBOTHBIX.

JlabopatopHas paborta «M3yueHue MeTONOB celeKUuM pacteHuit». IIpakTuueckas pabora
«IIpuBUBKa pacTeHUI».

Okckypeusi «OCHOBHBIE METOABI U JOCTH)KEHUS CEJIEKIIMM pAacTeHWH M KUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTaHIMIO, IUIEMEHHYIO (epMy, COPTOHCIBITATEIbHBIA YYacTOK, B TEIUIMYHOE
XO034HCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOTO LICHTPA)».

Tema 16. BUOTEXHOJIOTUS M CHHTETUYECKAS OUOJIOTUs

OOBEKTHI, HCMOJB3yeMble B OHOTEXHOJOTHMH, — KJIETOYHBIE W TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTepucTuka. TpaauiinoHHass OMOTEXHOJIOTHS: XJIeOOTICUCHHE, TOJIyUCHHE
KHUCIJIOMOJIOYHBIX MPOJYKTOB, BHUHOJICTHE. MukpoOuoIOTHIeCKuit CHHTE3. OOBEKTHI

MUKPOOHOJIOTMYECKUX TexHOoJIorui. [Ipon3BoicTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanne TEXHOJOTUNH U MHCTPYMEHTOB II€JICHAIIPABICHHOTO W3MEHEHUs W KOHCTPYHUPOBAHUS
T€HOMOB C IIENBI0 TOJYYSHHUS! OPraHW3MOB U UX KOMIOHEHTOB, COJIEp KallUX HE BCTPEUAIOIIHECS B
MpUPOJIe OMOCUHTETHYECKHUE TTYTH.

Kiterounas wHxkeHepus. MeTonpl KyabTypbl KIETOK M TKaHEH pPACTEHMM W JKUBOTHBIX.
Kpuobanku. Comarnyeckas rulOpuau3zanus H coMaTHueckuil smOpuorenes. Mcmosb3oBaHue
rariousioB B CENEKIUU pacTeHud. [lomydyeHne MOHOKJIOHANBHBIX aHTUTeN. Vcnosib3oBaHUE
MOHOKJIOHQJIBHBIX W TOJUKIOHAIBHBIX AHTUTEN B MeauiuHe. VCKycCTBEHHOE OIUI0I0TBOPEHUE.
PexoHCTpyKIIUsST SHNEKIETOK W KJIOHUPOBAaHWE KUBOTHBIX. MeETOJ TpaHCIUTAHTAIMH SIJEP KIIETOK.
Texnomorun  0370pOBJICHUS, KYTbTUBUPOBAHUSA W  MHUKPOKJIOHAJIBHOTO  Pa3MHOXEHUS
CENIbCKOXO35MCTBEHHBIX KYJIBTYP.

XpoMOCOMHasi M TeHHas WHXKEeHepHs. VICKyCCTBEHHBIM CHHTE3 T'€Ha M KOHCTPYMPOBAHHUE
pekomOunanTtHpix JIHK. Co3manme TpaHCT€HHBIX OpPraHm3MoB. JIOCTWIKEHHS W TEPCIIEKTHUBBI
XPOMOCOMHOM M T€HHOW MH)XKCHEPHUH. DKOJIOTHUYECKUE U ATHUECKUE MTPOOJIEMbI TeHHON WHKEHEPHH.

Menununckue OuotexHosorun. [loctreHomuas mmdposas memaunuHa. [ILP-amarnocTuka.
MeTa0oOMHBIN aHaIU3, TEHOLIEHTPUYECKHI aHaIu3 MpOoTeoMa YesoBeKa JJIsi OLIEHKU COCTOSIHUS €ro
310poBbs. Vcmonb3oBaHHE CTBOJOBBIX KJIETOK. TapreTHas Teparus paka. 3D-OumoumxeHepust amus
pa3paboTku (hyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/aHUs KOMIUIEKCHBIX TKaHEi
COUETaHMEM TEXHOJIOTHIA TpEXMEpHOro OuomnpuHTHHra u ckaddonauHra st pemeHus 3anady
[IEPCOHANIN3UPOBAHHON MEAMUIIUHBI.

CozlaHue BEKTOPHBIX BaKIMH C LENbl0 oOOecrneuyeHUus: KOMOMHMPOBAHHOW 3alIUTHl OT
Bo3Oyauteneli OPBU, ycraHoBieHHe MOJIGKYJISPHBIX MeXaHu3MOB (yHkuuonupoBanus PHK-
COJIep’KalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a001eBaHMsI YEI0BEKa U KUBOTHBIX.

JlemoHcTpaimu

Tabmuer u cxembl:  «Mcnonb3oBaHue MHUKPOOPraHu3MOB B IPOMBIILICHHOM
MIPOU3BOJCTBEY, «KileTrouHas nHxeHepus», «l 'eHHass HHXEHEPUs».

JlaboparopHas pabota «M3yueHue o0OBEKTOB OuHoTexHONOrHM». IlpakTHyeckas paboTa
«IlonyueHrne MOJOYHOKHUCIBIX POAYKTOBY.

OKCKypcHst «buoTexHONOTHs- BayKHEWIIAs MIPOU3BOIUTEIbHA cuia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 kiaace

Tema 1. 3apokaenne U pa3BUTHE IBOJTIONHOHHBIX NPEICTABIEHMIT B 0MOJIOrHH

OBomoronHas Teopus Y. Jlapsuna. [Ipennocsuiku BOZHUKHOBEHHS JAPBHHUA3MA.

KusHp u HayuHas aesrensHOCTh Y. JlapBuHa.

JIBmkymue cuisl 3Bonolun BuaoB 1o Y. JlapBuHy (BbICOKAas MHTEHCHBHOCTH Pa3MHOMECHUS
OpPraHM3MOB, HACJIEJCTBEHHAs W3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHWE, €CTECTBEHHBIH U
UCKYCCTBEHHBII 0TOOD).



Odopmnenue cuaTeTHUeckod Teopun s3Bomtoruu (CTD). HelitpanbHas TeopHsi SBOJIIOIHH.
CoBpeMeHHass HBOJIIOLMOHHAS OHOJOTHs. 3HAYEHUE SBOJIOLMOHHOW TEOpHH B (POPMHPOBAHUM
€CTECTBEHHO-HAay4YHO! KAPTUHBI MUpA.

JemoHcTpaimu

[Moptpetsl: Apucrorens, K. Jlunneit, XK.b. Jlamapk, 2.K. Cent-Unep, XK. Kriosbe, Y. [lapBun,
C.C. Yerepukos, WU.U. llImansraysen, Jx. Xonneitn, .K. benses.

Tabmuuer u cxembl: «Cucrema >xuBoil mpuponsl (mo K. Jlunuero)», «JlecTHHIa KUBBIX
cymectB (mo Jlamapky)», «MexaHu3M  (GOPMHUpPOBAHUS  MPHUCIOCOOJNCHUN Yy PACTCHHHA |
KUBOTHBIX (10 Jlamapky)», «Kapra-cxema wMapmpyra mnyremectsus Y. lapsunay, «Haxoaxu Y.
Hapsunay», «®opmbl 60pbOBI 3a cyiecTBoBaHue», «[lopoabi romydeity, «MHoroobpasue KyabTypHBIX
¢dopm kamycThl», «l[lopoabl AOMamIHUX XUBOTHBIX», «Cxema oOpa3oBaHHsi HOBBIX BHUIOB (mo Y.
HapBuny)», «Cxema COOTHOIICHHS JBIKYIIUX CHJ 93BOJIOHUNY», «OCHOBHBIE TOJIOKCHHS
CUHTETUYECKON TEOPUH IBOIOLIUI.

Tema 2. Mukpo3BoII0UHSA U €€ pe3ybTaThbl

[lomynsumst kak »yeMeHTapHas enuHuna 3Boionud. CoOBpeMEHHBbIE METOAbl OLEHKU
IF€HETUYECKOTO pa3HoOoOpa3usi M CTPYKTYpbl monyisuui. M3meHeHune reHodoHIa HOMYyJISLUU Kak
AJIEMEHTAapHOE JBOJIIOLMOHHOE sBJIEHHWE. 3aKOoH TeHeTrudyeckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble  (aKTOpbl  (ABIKYLIME CHJIBI) 3BOJIONMH. MyTalMoHHBIA  IpoIEcC.
KomOunartuBHast nsmeHunBocTh. [pelid reHoB — ciyuaiiHble HeHamnpaBlI€HHbIE U3MEHEHHUS 4YacTOT
atenedt B momymanusax. D¢PdekT ocHoBatens. Iggexkm Oymouiiounoeo eopaviuika. Crudicenue
2EHeMUYecKko20 pazHooopasus. npudunvl u cireocmeus. Illposenenue agpgexma Opeligha cenos 6
oonbuwiux U manelx  nonyaayuax.  Murpamuu.  W3omsamus  nomymsiuii:  reorpaduyeckast
(mpocTpaHCcTBEHHas ), Onosiorrueckasi (pernpoyKTUBHAS).

EctectBeHHBIN 0TOOp — Hampapistonmii GakTop 3BomonMH. POpMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIMH, CTAOUIM3UPYIOMINHI, pa3phIBatOINi (AU3pynTHBHBIH). [lomoBoit oT60p. Bo3HuKkHOBEHME 1
ABOJIIONHS COI[UAIBHOTO TOBEJCHHUS )KUBOTHBIX.

[IpucniocobneHHOCT,  OPraHuU3MOB  Kak  pe3yidbTaT MHUKpPO3BOJIONUH. BoO3HHKHOBEHUE
MPUCTIOCOOTIEHUH y OpTaHu3MOB. ApoMOp(}03bl U UANOATATITAIIHH.

[Ipumepsr  mpucnocoOneHuii  y  opranu3mMoB: Mopdosiorudyeckue, (GU3HOJIOTUUYECKUE,
OouoxuMuueckue, nopegaeHueckrne. OTHOCUTENBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u crpykrypa. BumooOpa3oBanue Kak pe3yiabTaT MHKPOIBOIIOLMH.
WM3onsumss — ximouyeBoil  ¢aktop BupooOpazoBanus. I[lytm u  cmocoOGbl  BUA00OpazoBaHUS:
ajutonarpudyeckoe  (reorpaduyeckoe),  CHMIIATPHUYECKOe  (IKOJIOTHYECKOE),  «MTHOBEHHOE)
(momurutonan3anus, rudpuanzanus). JmuTebHOCTh 3BOTIOIUOHHBIX IPOIECCOB.

Mexanu3mbl GOpMUPOBaHUS OHOJIOTHYECKOT0 pa3HOoOpa3usl.

Ponp  oaBomionMoOHHOM  OHWONOrMM B pa3pabOTKE HAy4YHBIX METOJOB  COXpaHEHUs
OouopazHooOpaszus. MUKpPO3BOJIOLUKS W KOSBOJIOLUS [apa3uTOB M HUX X035ieB. MeXxaHU3MbI
(hopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEM.

JeMoHcTpamu

[Toptpetsr: C.C. UeTBepukos, . Maiip.

Tabmuipel u cxembl: «MyTallMOHHAs U3MEHYHBOCTHY», «llomynsiuoHHas CTPYKTypa BUAAY,
«Cxema  mposiBienus  3akoHa  Xapau—BaiinOepra», — «/IBwxymiue — CUJIBl  SBOJIOLUNY,
«OKoJIoTHYECKass  M3OJSAIUS  TOMyMsUUHA  CeBaHCKOM  Qopenny,

«['eorpaduueckas HM30JALMSA JTUCTBEHHUIIBI CHOMPCKON W JHCTBEHHMIIBI JAaypCKOW»,

«[lonynauuoHHbIE BOJHBI YHUCIEHHOCTH XHUIIHMKOB HW XKepTB», «(Cxema JeHCTBUSA
€CTECTBEHHOTo o0TOopa», «DopMmbl O60pbOBI 3a cyliecTBoBaHUE», «HIycTpHaIbHBINA MeENTaHU3M,
«OKuBble uckomaembie», «IlOKpOBUTENBCTBEHHAs OKpacka >»XUBOTHBIXY,

«[Ipenynpexxnaromas OKpacka IKUBOTHBIX», «DU3HOJIOTHUYECKUE  aJanTalymny,

«IIpucnoco6neHHOCTh OpPraHu3MOB M €€ OTHOCUTENbHOCThY», «Kpurepuu Buga», «Bumsl-
nBoWHUKNY, «CTpykTypa BuAa B mpupoje», «CrocoObl BHI000pa30BaHU,

«['eorpagpuueckoe  BHJI0OOpa3zoBaHMe  TpEX  BHJOB  JaHAblmeH»,  «OKOJIOrMYECKOe
BUJI000pa3oBaHue BUIOB cUHUIY, «[lomummonsl pactennit», «KamycTHo-peaedHbIarudpumy.

OGopynoBanue: repOapuu pacTeHUH, KOJUIEKIIMA HACEKOMBIX, dydyelna ITHUI[ U 3Beper ¢




MpUMEpaMHU pa3InYHBIX MPUCTIOCOOICHHMIA, Yydesa NTHIl U 3BEepell pa3HbIX BUIOB, Tepbapuu pacTeHuit
ONMM3KUX BUAOB, 00PA30BABIINXCS PA3TUUYHBIMU CIIOCOOAMH.

JlaboparopHas paboTa «BbIsSBICHHE U3MEHYMBOCTH Y 0COOEH OJTHOTO BHUJIAY.

JlabopatopHas _ pabora  «lIpucnocobnenuss  OpraHu3MOB ¥ HX  OTHOCHUTENIbHAs
11e71eCO000pPa3HOCThY.

JlaboparopHas pabora «CpaBHEHHE BHJIOB 10 MOP(OIOTHYECKOMY KPUTEPHUIOY.

Tema 3. Makpo3Bosonus u eé pe3yJbTaThbl

Metoapl HM3ydeHHUs MakpodBOJIIOLUMH. [laleoHTOIOTHUECKHEe METOIbl M3YYEHHUS SBOJIOLHUU.
[lepexonnbie GopMbl U HUITOTEHETUYECKHE PSIIBI OPTAaHU3MOB.

Buoreorpaduyeckune meroapl u3ydenus 3Boironuu. CpaBHeHne (Gaopsl U GpayHbl MATEPUKOB U
octpoBoB. broreorpaduyeckue obnactu 3emiid. BUabIl-90HIEMUKHA U PEIIUKTHI.

OMOpHOJIOTHYECKUE H  CPAaBHUTEIHLHO-MOP(OJOTHUECKHE METOJbl HW3YYCHHUS HBOJIOIUH.
'eHeTnueckne MeXaHU3MBbI JBOJIOIUM OHTOTEHE3a W TOSBJICHUS HBOJIOIMOHHBIX HOBIIECTB.
['oMonornuHble ¥ aHAJIOTWYHBIE OpraHbl. PyauMMeHTapHbIE OpraHbl M aTaBU3MBL. MOJIEKYISPHO-
reHeTHYecKre, OMOXMMHYECKHE U MaTeMAaTUIECKHe

METOJIl W3Yy4eHHs 3BOJIONHMHA. ['oMonormuHble TeHbl. COBpPEMEHHBIE METOJbl ITOCTPOCHUS
(MITOTEHETHYECKHX JIEPEBHEB.

XpPOMOCOMHBIE MYTAIIMH U SBOJIIONNS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuiia) 3BoJtoUMH. [lpunyun cmenwvt ¢ynxkyui. HeobpatumMocTts
HBOJIIOIMH. AanTUBHAS paauaius. HepaBHOMEpHOCTh TEMITOB SBOJTIOINH.

JeMoHCcTparmu
[Toptpetsr: K.M. Bap, A.O. KoBanesckuii, @. Mrosnep, J. ['ekkens.
Tabmumpr w  cxeMbl:  «DUIOTEHETUYECKUN pAn  JoWann», — «APXEONTEPHUKC,

«3Bepo3yobie smeprl», «Crerouedansr», «Punnogursy, «CeMeHHbIE TaOPOTHUKUY,

«buoreorpaduyeckue 30Hb1 3eMan», «Jlpeiid koHTHHEHTOBY, «PenukTh», «HauanpHbIe CTATUN
SMOPUOHAIIBHOTO Pa3BUTHS MO3BOHOYHBIX KUBOTHBIX», «I OMOJIOTUYHBIE U aHAJIOTUYHBIEC OPTaHbIy,

«PyaumeHTb», «ATaBU3MBI), «XPOMOCOMHBIE HAaOOpPHI YelOBEKa M IIKMMIIaH3e», «[J1aBHbIE
HaIpaBJICHUS SBOTIONHNNY, «O011I1e 3aKOHOMEPHOCTH 3BOTIOLIII.

O6opynoBaHue: KOJUIEKINH, repOapru, MYJSDKA HCKOMAEMBIX OCTaTKOB OPraHU3MOB, MYJISHKH
TOMOJIOTHUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxo:xaeHue U pa3BuTHe ;KU3HU HA 3eMie

Hayunble runoTe3bl IpouCcXokaeHus )KU3HU Ha 3emie. AOuorenes u nancnepmus. Jlonayynsie
MIPEJICTaBICHUS] O 3apOXKACHUU KU3HU (KpealroHu3M). ['MmoTe3a MOCTOSHHOTO CaMO3apOsKICHUS
KU3HU U e€ ompoBepkeHue omnbiTamu D. Pemm, JI. Cnannanuanwu, JI. [Tactepa. [Ipoucxoxaenue
KU3HU U aCTPOOUOIIOTHSL.

OcHoBHBIE 3Tanbl HeopraHudeckod sBomounuu. [lmanerapnast (reosjoruueckas) 3BOJIIOLIUSA.
XuMmuyeckas 3BOJIONUS. AOHOreHHBIH CHHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYEeCKHX.
Ompir C. Mwmrepa u I. HOpu. OOpa3oBanue moJmMepoB U3 MoHOMepoB. KoarepBarHas
runore3a A.M. Onapuna, runoresa nepsuyHoro Oynbona/[x. XonmeliHa, reHeTudeckas rumotesa [
Mémnepa. Pu6osumsr (T. Yek) u runoresa

«wvupa PHK» V. T'mnbepra. ®@opmupoBaHne MeMOpaH M BO3HHUKHOBEHHE MPOTOKJIETKHU.
Ucropus 3emnu u Meronsl €€ u3ydeHus. Vckomaemble OpraHMYECKHE OCTATKHU.

I'eoxpononoruss u e& wmeroapl. OtTHOcUTENnbHAsT U aOCOJIOTHAsT TEOXPOHOJIOTHS.
['eoxpoHonornyeckas mKajia: 30Hbl, 3pbl, IEPUOIBI, FTOXU.

HauanbHble sTanbl opraHnyeckod 53BoJitoIMH. [losiBIeHHMEe W SBOMIOLMSA TEPBBIX KIETOK.
DBomroius MeTabonrn3Ma. Bo3HUKHOBEHHE IEPBBIX IKOCUCTEM.

CoBpemMeHHBIE MHKPOOHBIE OHOMIEHKM Kak aHaloT TEpBBIX Ha 3emiie COOOIIECTB.
Crpomartonutsl. [IpokapuOThl U 3yKapHOTHI.

[IpoucxoxaeHne H>ykapuoT (cUMOHMOTEHe3). OBOJIOIMOHHOE MPOUCXOXKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HUKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Talbl HBOJIONHUK BRICIIUX pacTeHuid. OCHOBHBIE apoMop(do3bl pacTeHuii. Brixon
pacteHuii Ha cyuy. [losBieHne CIOPOBBIX pacTEHUU U 3aBOeBaHUE UMHU CylIu. CeMEeHHbIE paCcTEHUSI.




[IpoucxoxaeHue BETKOBBIX PACTEHUN.

OCHOBHBIE 3Tarbl IBOJIOIUHU KUBOTHOTO MUpa. OCHOBHBIE apoMOp(O3bI KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpPIOBBIC >KUBOTHBIC.
XKuzup B Boze. DBosonus M03BOHOYHBIX. [Iponcxoxaenune ampuouii u pentunuid. [lporcxoxnenue
MiIeKonmuTalomux U nrtul. [IpuHoun kmodeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMH U
II03BOHOYHBIMH KUBOTHBIMU CYIIH.

PazButne xu3Hu Ha 3emie MO 3paM M MepuojaMm: apxeu, MpoTEepO30H, Maneo30i, Me30301i,
KaifHO30H. OOmas XapakTepuCTHKa KJIMMaTa M TE0JIOTMYEeCKUX TporeccoB. [losiBieHne u pacuser
XapaKTEepHBIX OpraHMW3MOB. YTIJIeoOpa3oBaHUE: €ro YCJIOBHMS M BIMSHHE Ha Ta30BbI COCTaB
aTMocdepsl.

MaccoBble BBIMUPAaHHUS — DSKOJIOTMYECKHME Kpu3Hchl npouuioro. IlpuumHbl u cnenctBus
MaccoBbIX BbIMHUpaHUil. COBpeMEHHBI HKOJIOTUYECKUN KpHu3uc, ero ocoOeHHoctu. [Ipobnema
coxpaHeHus1 Omopa3zHooOpas3us Ha 3emIe.

CoBpemeHHasi cucTeMa OpraHuyeckoro mwupa. IIpuHIMIBI KiIacCUpUKAUU OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JlemoHcTpamu

[Moptpersr: ®@. Pemu, JI. Cnamnannanu, JI. Ilactep, .M. MeunukoB, A.W. Omapun, JIx.
Xonneitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuupt u cxembl: «Cxema ombita @.  Peam», «Cxema ombita JI.  Tlactepa mo
M3YYEHHUIO CaMO3apOoKIEHUS KU3HW», «CxeMa onbita C. Musiepa, I'. FOpu», «9TanelHeOpraHndecKou
ooy, «l'eoxpoHonoruyeckass Imkana», «HadanpHble 5STanbl OPraHUYECKOM  HBOJIIOLUNY,

«Cxema oOpa3oBaHMsI JYKapuoOT MyTEM CcUMOHOTEHe3a», «Cucrema KHABOM TIPUPOIBDY,
«CTtpoeHnue BUpPYCa», «Apomopdo3bt pactenuii», «PuHHODHUTHY, «OIHOKIIETOYHBIE
BOJIOPOCIIH, «MHOTOKJIETOYHBIE BoJopocimy,«Mxu», «llanmopotHukn», «l'oocemMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX PAaCTCHUI, «Cxema pa3BUTHS YKHBOTHOTO MHpPay,
«Apomop¢o3sl  KUBOTHBIX», «[Ipocreiimme»,  «Kumeuynononoctusie»,  «llmockue  yepBu»,
«Umenucronoruey, «PBIOB», «36MHOBOIHEBIEY, «ITIpecmbIkaromuecs», «lITunpn,

«Mnekonuraromue», «Pa3BuTtue  KM3HM B apxedckodl  apeyw, «Pa3BuTHe  KHM3HU B
MPOTEPO30MCKON  3pe», «Pa3BuThe IKHU3HM B MANECO30MCKOM dpen, «Pa3BUTHE IKU3HM B
ME3030MCKOM  3pe», «Pa3BuTme KuU3HM B KaWHO30MCKOM 9pe», «CoBpeMeHHas cucrema
OpPraHUYECKOIrOMHUPA».

O6opynoBanue: repdapul pacTeHUIN pa3IUYHBIX OTHAEIOB, KOJUIEKIIMH HAaCEKOMBIX, BIAXKHbBIE
npenaparsl >KMBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUIEKIHMH HIJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX
JKUBOTHBIX, Yydesla NTULl U 3BEPEH, KOJUIEKIHH OKAMEHEJIOCTEH, MOJIE3HbIX HCKONAEMBbIX, MYJISKH
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas naboparopnas pabora «MoaenupoBanue onbiToB Munepa—tOpu o u3yyeHuro
abMOTreHHOT0 CHHTE3a OPraHUYECKUX COEIMHEHUN B IEPBUYHOI aTMochepe».

JlaGoparopHas paboTa «/3yueHue 1 onMcaHue UCKOMAaeMbIX OCTaTKOB JPEBHUX OPTaHU3MOBY.

[IpakTnueckas pabora «M3yyeHre 0COOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX OTICIIOBY.

[IpakTuueckas pabora «M3ydeHre 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxo:kaeHne YejioBeKa — aHTPONOTreHe3

Pa3zpgensl u 3agaun aHTpONoOa0run. MeTo 16l AHTPOIIOJIOT UH.

CraHoBlIeHHE TPEJCTAaBICHUNM O MPOUCXOXKJIECHUU 4YelOBeKa. PenuruosHeie BO33pEHUSL.
CoBpeMeHHbIE HAyUHbIE TEOPUH.

CX0ACTBO 4enoBeKa C )KMBOTHBIMHU. CHCTEMAaTUUYECKOE IMOJIOKEHUE ueraoBeka. CBUIETENbCTBA
CXOJCTBA 4YEJOBEKAa C JKUBOTHBIMU: CPaBHUTEIBHO-MOpP(OIOTHUECKHE, HSMOPUOIOTHUECKUE,
¢buznonoro-o6MoxXuMHUecKre, nopeaeHyeckue. OTINYNs 4enoBeka OT KUBOTHBIX. [IpsMoxoxaeHue u
KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOW CUTHAIBHOU CUCTEMBI.

JBuxymue cuibl ((akTopbl) aHTpONOreHe3a: OWOJOTHYecKue, ColUaIbHbIE.

CooTHoleHne OMOTOTHYECKUX U COITMABHBIX (JaKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauu aHTpororeHe3a. PanHue denoBexkooOpas3Hble 00€3bsiHBI (IIPOKOHCYIBI) U
paHHUE TMOHTHIBI — OOIIUE MPEIKHd UYETOBEKOOOpPa3HBIX 00€3bsSH U JIOACH. ABCTPATOMUTEKU —
JBYHOTHE MNpeaku Joaen. YUenoBek ymelnbld, NEpBble H3rOTOBIECHUA Opyauid Tpyna. YenoBek
MNPSMOXOJSAIINN M TEpBBIA  BBIXOA Jrofel 3a mpenenbl Adpuku. YemoBek reiaenbOeprckuii —




oOmmii MperoK HeaHIEPTaNIbCKOTO YeNIOBEKa U YelloBeKa pasyMHOTo. YeaoBeK HeaHAEePTaIbCKUN Kak
BU/JI JIFOJIEN XOJIOJHOIrO KIMMara. YenoBeK pa3yMHBIM COBPEMEHHOrO THUIa, JEHHCOBCKHUM YEJIOBEK,
OCBOEHHME KOHTHHEHTOB 3a npezaenaMu Adpuku. [laneorenernka u najaeoreHOMHUKA.

DOBOMIONMS COBPEMEHHOTO 4elloBeKa. ECTeCTBEHHBI OTOOp B MOMYNIALMAX YeJIOBEKa.
MyraunoHHbI mporiecc W nonumMop¢usM. IlomynsiuoHHBIE BOJHBI, Jpeiid T'€HOB, MUTpanus H
«3(pHEKT OCHOBATENSH» B MOMYISIUAX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacel. [lonsitue o pace. bonbiiue pacel: eBporeoujHas (eBpa3uiickasi),
aBCTPAJIO-HErPOUAHAS (IKBATOpUAIbHAS), MOHIOJION/IHAS (a3UAaTCKO- aMEPUKAHCKas).

Bpemss u nyrtu paccenenust yenoBeka o IutaHere. EnuHcTBO uyenoBeueckux pac. Hayunas
HECOCTOSTENBHOCTh pacu3Ma. llprucnocoOiieHHOCTh 4YenoBeKa K pa3HbIM YCIOBHUSM OKpYXKaroulein
cpenbl. Bimsitaue reorpaduyaeckoii cpepl u apeiida reHoB Ha MOPQOIIOTHIO U (PU3UOJIOTHIO YeTIOBEKa.

MeXIUCIUTUTMHAPHBIE ~ METOABl B (u3mueckod  (OMOJIOTMYECKOW)  aHTPOIOJIOTHH.
OBOJIIOLMOHHAsS AHTPOMNOJIOTUS M NAJIEOAHTPONOJIOIUSl YEIOBEUECKUX NOMmyssauuid. buoconunanbabie
HCCIIEIOBAaHUS MPHUPObI denoBeka. VccienoBaHne KO3BOIIOIUHN OMOJIOTHYECKOTO U COIL[MAIIBHOTO B
YeJ0BEKe.

JlemoHcTpamu

[Toptpetsr: Y. Hapsun, JI. JIuku, S.4. Porunckuii, M.M. I'epacumos.

Tabmuupl ¥ cxembl: «MeToabl aHTPOMOJIOTHNY, «[ OJOBHOW MO3T YEIOBEKay,

«YenoBexooOpaszHbIe 00E3bSIHBDY, «Ckerner YeJIoBeKa U CKEJNeT  IIUMIIaH3e»,

«PyaumeHTBl W aTaBU3MB», «JIBHKYIIME CHJIBI AHTPOMOreHe3a», «IBOJIIOIUOHHOE

JIPEBO YEJIOBEKA», «ABCTPATIONMUTEKY, «YeI0BEK yMenblil», «HemoBeK mpIMOXOISIINNY,

«/lenncoBckuil yenoBek» «Heanmepraneiby, «KpomanboHb, «[Ipenku denoBekay,

«JTarbl 3BOJIOIUH YelIoBeKay», «Packl yemoBekay.

O6opynoBaHHue. MYJSHKH OKaMEHEJIOCTeH, MpPEeIMEeTOB MaTepHallbHOM KyJNbTYphl IPEIKOB
YeloBeKa, penpoaykiuu (doTtorpaduu) KapTUH C MUDOJIOTHYECKUMH M OUOICHCKUMH CIOKETaMHU
MIPOMCXOXKICHUS YeTloBeKa, (hoTorpadru HaxX0JOK HCKOMAEMBbIX OCTaTKOB YEJIOBEKA, CKeJIeT Yell0BeKa,
MO/IENIb Yepena 4eloBeKa U yepena MHUMIIaH3€e, MOJIEIb KUCTU YeJIOBeKa U KMCTH IIHUMIIaH3€, MOJENH
TOpCa IPEIKOB YEJIOBEKA.

JlaGopaTopHasi paboTa «M3yueHne oCOOCHHOCTEHW CTPOEHHUS CKelieTa YelIOBEKa, CBI3aHHBIX C
MIPSIMOXOKICHUEM.

[IpakTtuueckas padota «M3ydeHne 3K0JIOrHIeCKuX afanTauil 4eJI0OBEKay.

Tema 6. DKkoJyiorusi — HAyKa 0 B3aHMOOTHOIIEHUSIX OPTraHU3MOB H HAJOPraHMU3MEHHBIX
CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHUe W pa3BUTHE OJKojorun B Tpymax A. I'ymbGompara, K.®. Pymse, H.A.
CesepuoBa, 2. ['ekkensa, A. Tencnu, B.H. Cykauépa. Paznensl u 3agaun 3kos10run. CBsI3b 9KOJOTUH C
JIPYTMMU HayKaMHu.

Metonst skonoruu. IloneBeie HaOmOAEHHUS. DKCHEPUMEHTHI B OSKOJIOTMM: HPHUPOJHBIE U
naboparopuble. MojenupoBaHiue B HKOJOTUH. MOHHUTOPHUHI OKpYKAIOIIEH Cpenabl: JIOKAJIbHBIM,
PErHOHANIBHBIN U TJI0O0AIbHBIM.

3HaueHNe SKOJOTHYECKUX 3HAHUI IS YesloBeKa. DKOJIOTMYECKOe MUPOBO33PEHHE KaK OCHOBA
CBsI3ei yenoBedyecTBa ¢ mpupofoid. DopMHUpPOBaHHE HKOJIOTMUECKON KYIBTYPbl M JKOJIOTHYECKOMN
IPaMOTHOCTH HaceleHUs.

JleMoHcTpanuu

[Moptpers: A. I'ymbGonbnar, K.®. Pynse, H.A. Cesepuos, D. I'ekkenb, A. Tencmu, B.H.
Cyxkaués.

Tabmuuber © cxembl: «Pa3zmensl  SKOJIOTHNY, «Metoapl  DKOJIOTHNY, «Cxema

MOHHUTOPHHIA OKPYKAOILIEN CPEIBD».

JlaGopatopHas pabora «/3ydeHne MeTo10B FKOJIOTHUECKUX UCCIETOBAHUI.

Tema 7. Opranu3msl 1 cpea 00MTaHUS

Okosornyeckue (GpakTopbl U 3aKOHOMEPHOCTH uX jAedcTBus. Kiaccudukanus 3KOJIOrHUECKUX
¢dakTopoB: abumoTHUecKue, OMOTHUYECKHE, AHTPOMOreHHble. OOLMEe 3aKOHOMEPHOCTH JEUCTBUS
skosiornyeckux  ¢akropoB. IlpaBmwio wmunumyma (K. Hnpenrens, FO. JIn6ux). TonaepaHTHOCTS.
OBpHOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBbI.




AbuoTtnueckue ¢aktopsl. CBeT KakK AKOJOTHMUYECKHH (akTop. JleficTBHE pa3HBIX YYacTKOB
COJIHEYHOT'O CIIEKTPA HAa OPraHU3MBI.

DKOJIOTHYECKHE TPYIIIbl PACTEHUH U KMBOTHBIX [0 OTHOLIEHUIO K cBeTy. CuUrHajibHas poJib
ceera. PoTONEPUOAU3M.

Temmeparypa kak SKoJormueckuit ¢axrtop. JleficTBue TteMmepaTypbl Ha OpPraHU3MBL
[To¥ikunorepmMHbIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BiaxxHocTh KaK IKOJIOTUYECKUI daxTop. ITpucnocoOnenus pacTeHuil K
nojfep)KaHuio  BoAHoro Oamanca. Kiaccudukanust pacTeHHd TIO OTHOHIGHHIO K BOJE.
[TpucniocobneHns KUBOTHBIX K N3MEHEHHIO BOJHOTO PEKUMA.

Cpensl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, MOYBEHHAS, TJIyOMHHAS
MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XMMUYECKHEe OCOOCHHOCTH Cpell  OOHTaHUs
opranu3MoB. [Ipucroco6neHust OpraHu3MOB K )KH3HH B Pa3HBIX Cpeax.

buonornueckue putmel. BHeminue u BHyTpeHHHUE PUTMBIL. CyTOYHBIE M TOJAMYHBIE PUTMBI.
[IprcnocobaeHHOCTh OPraHU3MOB K C€30HHBIM M3MEHEHUSIM YCIOBHH KU3HU.

XKuzuennoie Qopmbl opranusmoB. [loHsTe o >xu3HeHHON Qopme. KuzHeHHble (QOpMBI
pacTeHMii: JepeBbsi, KYCTapHUKU, KYCTAPHUYKH, MHOTOJICTHUE TpPaBbl, OJTHOJETHHE TPaBBI.
XKuzHeHHnele GOpPMBI JKUBOTHBIX: THAPOOHOHTHI, TEOOMOHTHI, a3pOOHOHTE. OCOOEHHOCTH CTPOECHUS U
o0paza KU3HHU.

buotuueckue daxropsl. Buasl 6MoTHUecKrX B3aMMOJIEUCTBUI: KOHKYPEHIIMS, XUIITHUYECTBO,
cum6buo3 u ero Qopmsl. Ilapazutusm, koomepaius, MyTyalin3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckne B3ammoaeicTBus (Tomudeckue, Gopudeckue, G(adpuuecKue).
3HaueHue OMOTHYECKMX B3aMMOJEHCTBMI MJisi CYIIECTBOBAHUS OPraHM3MOB B Cpelie OOMTaHUS.
[TpuHIIUTT KOHKYPEHTHOTO UCKITFOYCHHS.

JlemoHcTparmu

Tabmuiet U CXEMBI: «IKOJIOTUYECKUE bakTops, «CBeToBOM CIIEKTP»,

«DKOJIOTMYECKUE TPYIIbI )KMBOTHBIX 110 OTHOIIEHUIO K CBETY», «TeIIOKpOBHBIE KUBOTHBIEY,
«XO0JIOJHOKPOBHBIE >KUBOTHBIE», «Du3noOIOrMYecKre amanTallK >KUBOTHBIX», «Cpeasl oOuTaHHS
opranu3moBy, «buosornueckne pUTMBDY, «Ku3HeHHBIE POpMBI pacTeHui», «Ku3HEHHBIE (DOPMBI
KUBOTHBIX», «DKOCUCTEMA HIMPOKOJIUCTBEHHOIO  Jeca»,  «IDKOCUCTEMA  XBOWHOIO  JIecay,
«demn mnuTaHUI,

«XwumuanaectBoy, «I[lapazutuzm», «Konkypermusn», «Cumonosy», «KommeHcanmzmy.

O6opynoBanue: repOapuu pacTeHU U )KUBOTHBIX, IPUCTIOCOOIEHHBIX K BIUSHUIO Pa3IMYHbIX
HKOJIOTHUECKUX (PAKTOpOB, repOapuu CBETOIIOOMBBIX, TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH,
CBETOJIFOOMBBIE, TEHETIOOUBBIE U TEHEBBHIHOCIUBBIE KOMHATHBIE PACTEHUS, repOapuu U KOJUICKIUU
TEIUIONIOOMBBIX, 3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PACTeHUM, uydesla NTUIL U 3Bepei, repOapuu
pacTeHuii, OTHOCSIIUXCS K rUrpoduram, kcepodurtam, Me3oduram, KOMHATHBIE PACTEHUS JTAHHBIX
TPy, KOJUIEKIUH XUBOTHBIX, OOMTAIOMIMX B Pa3HbIX cpefax, repObapuu U KOJUICKIUU PACTCHHH U
KUBOTHBIX, 00JaAIONINX YepPTaMHU MPUCIIOCOOICHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBUM JKU3HU,
repOapyu M KOJJIEKIUU PACTEHUN U KMUBOTHBIXPA3IMYHbIX )KU3HEHHBIX (DOPM, KOJIJIEKIIUH )KUBOTHBIX,
YYaCTBYIOIIHUX B PA3IMUHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaboparopHas paboTa «BrisiBneHre NpUcnocoOIeHNI OPraHu3MOB K BIMSIHUIOCBETA.

JlaboparopHas paboTa «BrisiBneHre NpUCIOCOOICHUI OPraHu3MOB K BIMSHUIOTEMIIEPATYPhI».

JlaboparopHas paboTa « AHATOMUYECKUE OCOOCHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos0rust BUA0B U NOMYJISI Ui

DKOJOTUYECKHE XapaKTepUCTUKH monynsuuu. [lonynsauus kak Ouosoruyeckas cucrema. Poib
HEOJHOPOJAHOCTH cpefbl, GU3NUecKuX 6apbepoB U 0COOEHHOCTEH OMONIOTHH BUIOB B ()OPMUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTypbl mnomyisiiui. OCHOBHBIE TIOKa3aTelyd MOMYJISUU: YHUCIEHHOCTD,
IUIOTHOCTh, BO3PACTHAs M IOJIOBAs CTPYKTypa, POKAAEMOCTb, NPUPOCT, TEMI pPOCTA, CMEPTHOCTB,
MHUTpalus.

DKoJlorMYecKass CTpykTypa mnomymsiuud. OIeHKa YHUCIEHHOCTH mnonyasauud. JuHamuka
NONyJsAMM M €€ perynsiinus. buornueckuii moreHuMan nomyiasuuud. MoaenupoBaHUWE IUHAMUKH
nonynsauuu. Kpusele pocta yncineHHocty nonyiasiuuu. Kpusbie BbKUBaHMS. Peryiasius 4ucieHHOCTH
MOMYJISIIAIA: poJib (PAKTOPOB, 3aBUCSIIUX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJOTHYECKHUE CTpaTeruu
BuoB (r- u K-ctparerun).




[lonsitTue 00 oKoNOTMYECKOM HuUmeE Buga. Mectoobutanue. MHOTOMEpHas MoOJIENb
skoJiornyeckol Humm Jx. .M. XatumHcoHa. Pa3mepsl skosiormdyecko Humd. l[loTeHunanbHas u
peann30BaHHAs HUILIM.

Bun kak cucrema nomymsiuil. Apeansl BUAOB. BUIIbI ¥ UX )KM3HEHHbBIE CTPATErHHU.

DKOJIOTUYECKHE IKBUBAJICHTHI.

3aKOHOMEPHOCTHU TOBEJIEHUS U MUTpAllUi )KMBOTHBIX. bruojiornueckue MHBa3uM 4y>KEpPOIHBIX
BHJIOB.

JleMoHCTpanuu
[Toptper: /Ix.1. XarunHcoH.
Tabmuuer U CXEMBI: «DKO0JIOTHUECKHE XapaKTEPUCTUKU HOMYJISILIUNY,

«IIpocTpaHCTBEHHAs CTPYKTypa MOMJAlun», «Bo3pacTHble MUPaMHIbI TOMYISIIIUN,

«CKOpOCTh  3acelieHHsl TOBEPXHOCTH 3eMJIM pPa3ju4YHbIMM OpraHusMamu», «Mojenb
skoJiornyeckoit Humm k.M. XaTunHcoHay.

OOGopynoBanue: repbapuu pacTeHUM, KOJUICKIIMM KUBOTHBIX. JlaGoparopHas paGota
«IIpucnoco06enns ceMsiH paCTEHUM K pacCeICHUIOY.

Tema 9. JkoJiorus cood1IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranusmoB. buoneno3 u ero crpykrypa. CBsi3u MexXJy oOpraHM3MaMu B
OuoLeHo3e.

Okocucrema kak oTkpbiTas cucrema (A./[x. Tencnn). @yHkuoHanbHble OJOKH OPraHU3MOB B
AKOCHUCTEME: MPOMYIIEHThI, KOHCYMEHTHI, PeayleHThl. Tpoduueckue ypoBHU. Tpoduyeckue menu u
ceTu. AbnoTudeckue O0J0ku 3KocucTeM. [1ouBbI M WIIBIB SKOCHCcTeMax. KpyroBopoT BeliecTB 1 MOTOK
SHEpPrUM B IKOCHUCTEME.

OcHOBHBIE TOKa3aTeau SKOCUCTeMbl. buomacca M mpoayKuus. DKOJOTHYECKHE MHpaMUbl
qrces, OMOMacchl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @nyxkmyayuu. HarmpaBrneHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [IepBUYHBIE UBTOPUYHBIE CYKIIECCHH U X MPUYUHBI.
AHTpOTIOTeHHBIE BO3JACUCTBUS Ha cyKieccuu. KimmmakcHoe coobmectBo. bruopasnoobpasue u moysHoTa
KpYroBOPOTa BEIIECTB — OCHOBAYCTOMUYMBOCTH COOOIIECTB.

[IpupoHbIe 3KOCUCTEMBL. JKocucmemvl 03ép U pek. IKocucmemvl Mopeu U OKEeaHos.
Oxocucmemvl myHOp, 1ecos, cmeneti, NyCcmbviHb.

AHTpPOTIOTEHHBIE ~ JKOCUCTEMBI.  Arposkocucrema.  ArpoueHo3.  Paznuumss  Mexay
AHTPOMOTEHHBIMU U MIPUPOIHBIMH 3KOCHUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozackas ¢opa u ¢ayHa.
CuHaHTponu3anus ropoJickoil gpaynsl. bronoruueckoe u X03sHCTBEHHOE 3HAaYCHHE arpO’KOCUCTEM U
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS OCHOBHBIX B3aMMO/ICHCTBUIA OpraHu3MoOB B
akocucteMax. Poab  Kkackaonozo apgexkma u  6U008-30upPuKamopos  (Kuouesvix 6uUd08) 8
@yHrkyuonuposanuu sxocucmem. llepeHOC SHEPrUU U BEIIECTB MEX]Y CMEKHBIMU 3KOCHCTEMaMHU.
Y CTOMYNUBOCTH OPraHU3MOB, MOMYJSIUNA U IKOCUCTEM B YCIOBHSIX €CTECTBEHHBIX W aHTPOIOTEHHBIX
BO3JIEICTBHH.

Mexanuzmol  8030elicmeusi  3aepsA3HeHUll  PAa3HblX ~ Munog  Ha - CyOOpPeaHu3MeHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSAX, OCHOBbL IKOJLOLUUECKO20 HOPMUPOBAHUS
aHmponozeHHo2o 6030eticmaus. MEeTOJONOTUST MOHHMTOPUHTA €CTeCTBEHHBIX M aHTPOIOTEHHBIX
9KOCHUCTEM.

Hemonctparmu [Toptpet: A.JIx. Tencnu.

Tabmumel u cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHUCTEMa MIUPOKOJIMCTBEHHOTO Jiecay,
«JKkocucteMa  XBOWHOro jecay, «DyHKIHMOHAJIbHBIE TPYIIBl  OPraHU3MOB B DKOCHUCTEMEY,
«KpyroBopot BerecTB B skocucTeMey, «Llenu nmutanus (mactouiHas, AeTPUTHAS)», «IKOJIOTUYECKAs
nUpaMuia uyucen», «IKOJOorHYecKkas MUpaMuia OuoMacch», «IKoJOTHYeCcKas nvpamMuaa
sHeprum», «OOpa3oBaHue 060J0Ta»,

«IlepBuuHas cykueccusi», «BoccraHoBiieHHe jeca mociie Moxapa», «IKOCHUCTEMA O03€pay,
«ArponeHo3», «KpyroBopoT BewmIECTB M MOTOK SHEPTHMH B arpoleHO3e»,

«[Ipumeps! ypOo3KOCHCTEM.

OGopynoBanue: repOapuu pacTEeHUH, KOJUIEKIMU HACEKOMBIX, Yydella MNTHII U 3BEpeH,




repOapuu KyJIbTYpHBIX U JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJAEIBIKOCHUCTEMBI.

Ipaxkmuueckas paboma «VI3ydeHne u onucanue ypOoo3KOCUCTEMBDY.

Jlabopamopnas paboma «V3ydeHue pa3sHOOOpa3usi MENKHX IMMOYBEHHBIX UYJICHHUCTOHOTHUX B
Pa3HBIX IKOCHCTEMAX).

OKckypcusi «IKCKypcus B THUIMYHBIA OHoreomneHo3 (B ayOpaBy, Oepe3HsK, €IbHHK, Ha
CYXO/JI0JIbHBII WJIM IOMMEHHBIN JIyT, 03€po, 00JIOTO)».

IKcKypcus « IKCKYPCHs B arpO3KOCUCTEMY (HA MOJI€ UK B TEIUTUYHOE XO3SIMCTBO)».

Tema 10. buocdepa — riiodanbHasi IKOCHCTEMA

bruocdepa — obmennanerapHas 000J09ka 3eMIId, TJIE CYIIECTBYET MU CYIIECTBOBAJIA JKHU3Hb.
Pa3zBuTne npencrasienuii o 6uocdepe B Tpynax 3. 3rocca. Yuenue B.M. Bepuanckoro o 6uocdepe.
Ob6nactu 6uocdeps u e€ cocras. JKuboesenecTBo Onocdeps! 1 ero GyHKITUH.

3akoHOMEpHOCTH cymiecTBoBaHusl Ouocdeppl. OcoOeHHOCTH OHochepbl Kak TriaobanbHOU
sKocucTeMbl. JlnHamuueckoe paBHoBecHe B Onocdepe. KpyroBopoTsl BemecTB U OMOT€OXUMHUECKHUE
nuKibl  (yriiepoaa, asota). PurMuuHoCTh siBIeHUM B Ouocdepe.

3oHanpHOCTh Onocdepsl. [lonsatue o Ouome. OCHOBHBIE OMOMBI CYIIN: TYHJIpa, XBOIHbIE Jieca,
CMEIIaHHbIE W IIUPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHBI, ITyCTBIHM, TPOIIMYECKHE Jieca,
BBICOKOTOpbs. Kimnmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa U (DYHKIHS KMBBIX CHUCTEM, OIIEHKAa MX PECYpCHOTO MOTEHIMana U OMochepHbIX
GyHKIMH.

JlemoHcTpamu

[Toptpetsr: B.M. Beprnanckuii, 3. 3rocc.

Tabmuuer u  cxembl:  «leochepsr 3emmu», «KpyroBopor azota B TpHUPOIEH,

«Kpyrosopot yrieposaa B npupone»,  «KpyroBopot kucimopoma B MIPUPOIEY,
«Kpyrosopor Boabl B mpupone», «OcHOBHble OMOMBI cymuy, «KinMarndeckue mosica 3eMiamn»
«Tynnpa»,  «Taiiray, «C™memranubii nec», «1InpOKOIMCTBEHHBIN JIEC, «Crenby,

«CaBanHay, «Ilyctbiasay, « Tponnueckuit gecy.
OOGopynoBanue: repOapuy pacCTEHUN pa3HbIX OMOMOB, KOJUICKITUH JKHBOTHBIX.

Tema 11. YesioBek U OKpY:KaIOIIAs cpeaa

DKOJIOTHYECKHE KPU3UCHI M UX NMPUYHHBL Bo3neiicTBre denoBeka Ha Ouocdepy. 3arpsi3HeHHe
BO3QYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHME BOJIHOW cpenbl. OXpaHa BOJHBIX PECYpPCOB.
Pazpymienue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTPOTIOT€HHOE BO3/CMCTBUE HA PACTUTENIbHBIN U )KMBOTHBIA MUp. OXpaHa pacTUTEIBHOIO U
KUBOTHOTO MHpa. OCHOBHbBIE MPUHIUIBI OXpaHbl NMpuposl. Kpacubie kauru. Ocobo oxpaHsieMbie
npupoaabie Tepputopun (OOIIT). boTanudyeckue caabl U 300J0TUYECKHUE TTAPKH.

OCHOBHbBIE NPHUHLMIBI YCTOMYMBOTO PA3BUTUS YEJIOBEYECTBA W INpuUpoabl. PamumoHanbHOE
MPUPOJIOIOIB30BAHUE U COXpaHEHHe  OuoJIOTMYecKoro  pasHooOpasus 3emun.  OOmue
3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTUYECKHX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca U
€ro BEpOSITHBIE MOCIEACTBUSI.

Pa3Butre METOI0B MOHHUTOPHHIA pPa3BUTHUSl OMACHBIX TEXHOT'EHHBIX MpoleccOoB. CUCTEMHBIE
UCCIIEIOBAaHUSL  Tepexoja K  pecypcocOeperamomeid U KOHKYPEHTOCHOCOOHON JHepreTuke.
buonoruueckoe pasHooOpazue u Ouopecypcwl. HamnumoHanbHble HWH(POPMAIIMOHHBIE CHUCTEMBI,
obecrieunBaromKe AOCTYN K MHPOPMAIUU M0 COCTOSHUIO OTAEIbHBIX BUAOB M dKOcHUCTeM. OCHOBBI
AKOPEaOMIIUTAIIMU SKOCUCTEM B CIIOCOO0B O0PHOBI ¢ OMOMOBPEXKIEHUAMU. PEKOHCTPYKIINS MOPCKUX U
Ha3€MHBIX 3KOCUCTEM

JeMoHcTpamu

Tabnuiel 1 cxeMbl: «3arpssHeHne aTMochepsl», «3arps3HeHue TuIpocheps»,

«3arpsizHeHue 1ouBbl», «llapHukoBeli 3ddexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppuTOpun», «MoAenn ynpaBiasieMOro MUpPay.

O6opynoanue: ¢potorpaduu OXpaHseMbIX pacTeHU U )KUBOTHBIX KpacHo# kHurnPoccuiicko
®enepaunn, KpacHoil KHUTH pernoHa.




3. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O BUOJIOI'MH HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

Cornmacho ®I'OC COOQO ycraHaBinuBarOTCA TpeOOBaHMS K pe3yiabTaTaM  OCBOEHUS
00yJaroIUMHCS Iporpamm CpEIHEro o0miero 00pa3oBaHus: JIMYHOCTHBIM,
METaNpPeIMETHBIM U TIPESIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B crpykType  JIHMYHOCTHBIX  pE3y/lIbTaTOB  OCBOeHUs  mpeamera  «buomorus»
BbIJICJICHBI cleyroume COCTaBJISIIOLIHE! OCO3HaHUEe 00y4JaroImuMuCs poccuiickoit
IPaXJaHCKOM  MJEHTUYHOCTM — TOTOBHOCTM K  CaMOpa3BUTHIO,  CaMOCTOATEIbHOCTH U
CaMOOMNpPEACIICHUIO, HAJIM4YME€ MOTHMBAIMM K OOY4EHHIO OMOJIOTMM, LIEJICHAIIPAaBIEHHOE pa3BUTHE
BHYTPCHHHUX YOSKICHHH JIMYHOCTH HA OCHOBE KIIOYEBBIX IICHHOCTEH W HCTOPUYECKHUX

TpaauLui pa3BUTHS OMOJIOTUYECKOTO 3HaHUS, TOTOBHOCTH H

CHOCOOHOCTh OOYy4aroIIMUXCsl PYKOBOJICTBOBATHCA B CBOEU NEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU

YCTaHOBKAMHM, NPUCYLIUMHU CHCTeME OHOJIOTHYECKOro 00pa3oBaHUsl, HAJUYUE HKOJOTUYECKOTO

MIPaBOCO3HAHUS, CIIOCOOHOCTU CTAaBUTh I€JIM M CTPOUTDH KU3HEHHBIE MJIAHBbI.

JIM4HOCTHBIE  PE3yJbTAThI OCBOEHUS npeaMera «buonorusa» JIOCTUTAIOTCSl B

€IMHCTBE y4eOHOU U BOCIUTATEJIbHON JESITEIbHOCTUB COOTBETCTBHH C

TPAJUIIUOHHBIMA POCCUHUCKUMH COIUOKYIGTYPHBIMU, HCTOPUYECKUMH W JTyXOBHO-HPABCTBEHHBIMH
[EHHOCTSIMH, TPHHATBIMA B OOIIECTBE TMpaBWIaMH ¥ HOPMaMU TOBEICHUS "

CHOCOOCTBYIOT TMpolleccaM CaMOIIO3HAHUS, CAMOBOCIIHUTAHUS " CaMOPa3BHTHH,
pa3BUTHSA BHYTPEHHEHW MO3WIMK JMYHOCTH, MAaTPUOTHU3MA, YBaKEHHS K 3aKOHY W MPABOIMOPSIKY,
YeJoBeKY TpyAa M CTaplieMy IOKOJIEHHIO, B3aUMHOTO YBa)KE€HHUS, OEpeKHOro OTHOIIEHUS K
KYJIIbTYPHOMY HAaCIIEIUI0 nu TpaJIuLIMsAM MHOTOHAMOHAJIbHOrO  Hapojga  Poccumiickoi
Oenepaunu, NPUPOAEC U OKpYKarollel cpene.

JIn4HOCTHBIE pe3yabTaThl OCBOEHHUS YueOHOro mnpenMera «bHoNOTHS» OJKHBI OTPaKkaTh
TOTOBHOCTh U CIOCOOHOCTh O0yJarONIUXCs PYKOBOJICTBOBATHCSI chopMHUpPOBaHHOM
BHYTPEHHEH TIO3MLHMEN JIMYHOCTH,CUCTEMOMU LIEHHOCTHBIX ~ OPHEHTAlUi, MO3UTHUBHBIX
BHYTPEHHUX YO€XKJECHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM LIEHHOCTSM POCCHUHCKOro OOIIecTBa,
paciiMpeHHe  JKM3HEHHOTO  OMbITa M OMNbITa JEATENbHOCTHM B  IpOIEcce  peallu3aluu
OCHOBHBIX HaIlpaBJICHUM BOCIUTATEIBHOMN NEATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpasaaHCKOro BOCIIHTAHMSA:

chOpPMUPOBAHHOCTh  TPAXKIAHCKOW  MO3MIMH  OOydaromierocss  Kak  aKTUBHOIO U
OTBETCTBEHHOI'O YJIEHA POCCHICKOro 0OIIECTBA,

OCO3HAHHE CBOMX KOHCTUTYHHMOHHBIX TMpaB U OOA3aHHOCTEH, yBa)K€HHWE 3aKOHA U
MIPaBONOPSAIKA,

TOTOBHOCTh K COBMECTHOM TBOPYECKOUM MESATENLHOCTH IPH CO3JaHUU Y4€OHBIX MPOEKTOB,
pelieHny y4eOHbIX M MO3HABATENbHBIX 3a/1a4, BBHIIOJHEHUU OMOJIOTHYECKUX SKCIIEPUMEHTOB,;

CHOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO IO3HMIMIO 10 OTHOIICHUIO K  SIBICHUSAM
COBPEMCHHOM JKU3HU U OOBSICHATD €€;

yMEHHE  Yy4YUTHIBaTh B  CBOMX  JICUCTBUSAX  HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOACH C pa3HBIMU YOKICHHSIMH, KYJIbTYPHBIMH LIEHHOCTSIMH U COLIMAJIbHBIM
TMIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIpOLlECCE COBMECTHOT'O BBITIOJHEHHUS  Y4eOHBIX,
MO3HABATENbHBIX U HMCCIIEOBATEIbCKIX 3a/1a4, YBAXXUTEIHLHOTO OTHOILIECHUS K MHEHHUIO OMIOHEHTOB
pu 0OCY)XJICHUH CHIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/IePHKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJOHTEPCKON EATEILHOCTH;

2) MATPHOTHYECKOr0 BOCIMTAHMUS:

c(hOPMUPOBAHHOCTh POCCHICKON Tpa)KTaHCKOH HICHTHYHOCTH, TMATPUOTHU3MA, YBaXKEHUS
K CBOEMY Hapojay, 4YyBCTBa OTBETCTBEHHOCTH mepex PoaumHON, ropioctu 3a cBOMl Kpail, CBOIO
Poauny, cBOHM s3bIK W KYIbTYpy, MpONUIOE U HACTOsIIee MHOTOHALMOHAJIBHOIO Hapoja
Poccuu;

[[EHHOCTHOE  OTHOIIEHHE K TMPUPOAHOMY HACIEIUI0O W  TaMSATHUKAM  [PUPOJBI,
JOCTIDKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;



CHOCOOHOCTh OIEHUBATH BKJIAJl POCCHUCKHMX YYEHBIX B CTAaHOBICHHE W PAa3BUTHE OMOJIOTHH,
MOHUMAHHUS 3HAYCHUS OWOJIOTMM B TIO3HAHWHM 3aKOHOB TPUPOABI, B JKU3HM 4YEIIOBEKA U
COBpPEMEHHOT0 00IIeCTBa,;

uaciHass  YOSKIEHHOCTD, FOTOBHOCTh K  CIIY)KCHHIO A 3alure OrteuectBa,
OTBETCTBEHHOCTb 32 €0 CyAb0Yy;

3) MYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHE IYXOBHBIX IICHHOCTEH POCCHIICKOTO Hapona; c(HhopMHpOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STUICCKOTO IMOBEICHHUS,

CIIOCOOHOCTh  OIICHHUBATH CUTYAIIHIO u NPUHUMAThL  OCO3HAHHBIE  PEIICHUS,
OPUEHTHPYSCh Ha MOPAIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,

OCO3HAHWE JIMYHOTO BKJI3Ja B TIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO; OTBETCTBEHHOE
OTHOIIICHHE K CBOUM pOJHTENISAM, CO3JAHHUIO CEMbH HAa OCHOBE

OCO3HAHHOIO TIPUHSATHS LIEHHOCTEH CEMEWHON KW3HW B COOTBETCTBUM C TPAJULIMSAMHU
HapoaoB Poccuu;

4) 3CTeTHYeCKOro BOCIIMTAHUS:

ACTETUYECKOEC  OTHOIICHWE K  MHUpPY, BKJIIOYas OCTETUKY ObITa, HAy4HOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHMA

MOHMMAaHUE AMOIHMOHAILHOTO BO3JCUCTBUS JKUBOW MPHUPOABI W €€ IEHHOCTH; TOTOBHOCTH K
CaMOBBIPAKCHHIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMIICHHE ITPOSIBIISTH

Ka4ecTBa TBOPYECKOH JIMIHOCTH;

5) ¢usznyeckoro BOCTIMTaAHMSI, ()OpMHUPOBAHUS KYJIBTYP bI
310POBbSI U SMOIMOHAJIBHOI 0 0JIATr ONOJIYYHSI:

NMOHUMAaHHWE W pean3ainus 3I0pOBOro M 0Oe30macHoro obpasa XH3HU (370pOBOE MUTAHUE,
COONIFOJICHNE TUTHCHWYECKUX TPaBUI M HOPM, COaJaHCUPOBAHHBIA pPEXHUM 3aHATHH M OTIBIXA,
peryisipHas pu3nvecKkas akTUBHOCTH), OSpEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (HU3HYECKOMY W TICHXHUYECKOMY 370POBBIO;

MOHMMAaHHe LIEHHOCTH TNPaBWJI WHIUBUAYAJIbHOTO M KOJUIEKTUBHOTO O€30IacHOrO MOBEICHUS
B CUTYal[UsIX, YTPOKAIOLIUX 30POBBIO U )KU3HU JIIOACH;

OCO3HAaHHME TOCJCACTBHA W HENPHUATHS BPEIHBIX MPUBBIYCK (YITOTPEOJICHUS AJIKOTOJIS,
HapKOTUKOB, KypeHU);

6) TpyaoBOro BOCIMTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH MACTEPCTBA, TPYA0II00UE;

TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH TEXHOJOTHYECKOU u COLIMATbHOM
HAMpaBJIE€HHOCTH, CIIOCOOHOCTh HWHUIMHPOBATh, I[UJIAHUPOBATH M  CAMOCTOSITENILHO BBINOJHATH
TaKylo JAeSITeIbHOCTb;

UHTEpeC K  pa3iuyHbIM  chepaMm  MpoPecCUOHANBHOM  NEATEeNbHOCTH,  YMEHHUE
COBEpIIaTh OCO3HAHHBIM BHIOOP Oyaymield mpodeccuu M peann30BbIBATH COOCTBEHHBIE KMU3HEHHBIE
TUJIaHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0 U CcaMOOOpa30BaHHIO Ha MPOTSHKEHUU BCel
KU3HH;

7) 3KOJIOrHYeCKOro BOCIUTAHMUS:

9KOJIOTMYECKU 11eJeco00pa3HOe OTHOIIEHHE K MPUPOJEe KaK HCTOYHUKY >KU3HHU Ha 3eMiie,
OCHOBE €€ CYIIIECTBOBAHHS,

MOBBIIIICHHE  YPOBHS 9KOJIOTHYECKOM KYJbTYpHI: npuoopeTeHne OTIbITa
TUTAHUPOBAHMSI MOCTYIKOB U OLIEHKH WX BO3MOKHBIX MOCIEACTBUN JJISi OKPYKAIOIIEH Cpelibl;

OCO3HaHHE TIOOAJbHOTO XapakTepa OKOJOTWYECKHX TMpoOjaeM W TMyredl UX pelieHus;

CHOCOOHOCTh HCIIONB30BaTh MPUOOpETaeMble TPU H3YUYEHUU OHOJOTHHM 3HAHUS W yYMEHHS
MpH pelIeHHHd TMpoO0JieM, CBA3aHHBIX C palMOHAIBHBIM MPUPOAONOIB30BAaHUEM (COOIIO/ICHUE
MpaBWI TIOBEIEHUS B TMPHUPOJE, HAMNpaBICHHBIX Ha COXpaHEHHE PaBHOBECHUS B IKOCHCTEMaX,
OXpaHy BUJIOB, 3KOCHCTeM, OHochephl);

aKTUBHOE HEMpUATHE MACWCTBUN, TNPUHOCAUINX Bpel OKpYyXKalouled MpUpPOTHON cpee,
yMEHHE TMPOTHO3HPOBaTh HEONArOMPUSITHBIE JKOJOTUYECKUE TMOCHEACTBUS MPEINPUHUMAEMBIX
JNEUCTBUM U NIPEAOTBPAILATD UX;

HaJIU4YUE€ PA3BUTOTO DKOJOTHUECKOTO MBIIUICHUS, JKOJOTUYECKOW KYIbTYpHI, OIBITA



NESITEIbHOCTH ~ 3KOJOTMUECKOM  HAaIlpaBJIEHHOCTH,  YMEHHS  DYKOBOJCTBOBAaTbCi HMMHU B
M03HABAaTEJIbHOM, KOMMYHHMKAaTHBHOM M COLMAJIbHOM IIPAKTHUKE, T[OTOBHOCTH K YYacCTHUIO B
IIPaKTUYECKOHN AEATEIbHOCTH IKOJOTHYECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOrO MO3HAHUA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HAayKl W OOIIECTBEHHON NPAaKTUKH, OCHOBAaHHOTO Ha JMAJOre KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOET0 MECTa B NOJUKYIbTYPHOM MUDE;

COBEpIICHCTBOBAHHE SI3BIKOBOM U YUTATEIbCKON KYJIBTYpbI KaK CpelcTBa
B3aMMO/JICHCTBUS MEKY JIFOJIbMU U NTO3HAHUS MUpA,

MOHUMaHUE CIeUU(PHUKN OMOJIOTUM KaK HAayKd, OCO3HaHWsA €€ poiu B (hOPMHPOBAHUH
paloHaIbHOIO Hay4HOTO MBIILLIEHMUS, CO3/1aHUU L[E€JIOCTHOTO IIpeJICTaBJICHUS
00 OKpyXKalolleM MHpE KaKk O €IWHCTBE IPUPOJBI, YEIOBEKa M OOIIECTBA, B TMO3HAHUH MPUPOJIHBIX
3aKOHOMEPHOCTEM W pelleHuHu MpoOJieM COXpaHEHHUsS HPHUPOJHOTO PAaBHOBECHUS;

yOeXIEHHOCTh B 3HAYUMOCTH  OWMOJOTMM [l  COBPEMEHHOW  LMBUJIM3AIUM:
o0ecrieueHus HOBOT'O YPOBHS pa3BUTHSA MEIULINHBI, co3/1aHue MEePCIIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pelIaTh pecypCHble MNpOOJeMbl pa3BUTUS YEJIOBEUYECTBA, IOMCKA
myred BBIXOJIa W3 TJIOOATBHBIX JKOJIOTMUECKMX TMpoOiieM U OOecrledeHusl Iepexoja K
YCTOMYMBOMY  Pa3BUTHIO,  pPAlMOHAIBHOMY  HCIOJIb30BAaHUIO  TPUPOJHBIX  PECYPCOB U
(OpMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHMH OMOJOTMUYECKHWX 3HAHUN B IIEJIX TOBBIIMIEHHUS OOIeit
KYJIbTYpbl, = €CT€CTBEHHO-HaydHON TpPaMOTHOCTH, KaK COCTaBHOW  4YacTH (PYHKIMOHAJILHOU
IPaMOTHOCTH oOyuatomuxcs, GopMupyemMoit pu W3Y4ECHHUH
OouoJIoruy;

MOHNMAaHHe CYIIHOCTH METO/JIOB [TO3HAHMS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,
CHIOCOOHOCTH  HCIIOJIb30BAaTh MOJydaeMble 3HAHMS I  aHajuu3a U OOBSICHEHMs]  SIBJICHUMN
OKpYXalollero  MHpa W [POUCXOAAIMX B HEM  M3MEHEHUH,  yMEHUe  JenaTh
00OCHOBaHHBIE 3aKJIIOUEHUSI Ha OCHOBE HAy4YHbIX (AKTOB M HMEIOLIUXCA JAHHBIX C LIEJIbI0
MTOJIy4EHHUSI TOCTOBEPHBIX BBHIBOJIOB,;

CIOCOOHOCTh CAMOCTOSITENIbHO UCIIOJIB30BATh OMOJIOTUYECKUE 3HAHUS Ul pelieHus: mpolieM B
peanbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHME IIEHHOCTH Hay4HOU JIeSTENbHOCTH, TOTOBHOCTh OCYILIECTBIIATH
MIPOEKTHYIO M UCCIIE0BATENbCKYIO AESTEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HEIMpPEpPhIBHOMY OO0pa3oBaHUI0 U €aMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJy4€HHIO HOBBIX 3HAHUM 1O OHOJOTMU B COOTBETCTBUU C JKU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHbie pe3yabTaThl OCBOCHUS y4e0HOTO npenMera «buonorus»
BKJIIOYAIOT: 3HAYUMBIE TUISE dbopmupoBaHus MHPOBO33pEHUS
oOyJaromuxcss  MEXIUCHUIUIMHAPHBIC (MeKTIpEIMETHBIE) oOuieHayqyHbIe TIOHSTHSI,

oTpaxKaromue HeJIOCTHOCTb Haquoﬁ KapTHHBI MUpa U CHGHI/IQ)I/IKY MCTOHOB IMO3HAHUs, UCIIOJIB3YEMbIX
B CCTCCTBCHHBIX HAYKax (BeH.[eCTBO, OHCPrus, ABJICHUC, IIPOLOCCC, CHUCTEMA, Hay‘IHbIﬁ (baKT,

MIPUHIIHII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,  TEOpHS, HCCIIEIOBAHHE,
HAOIOJICHHE, HW3MEpPEHUe, OKCIEPUMEHT W JPYruX), YHHBEpCalbHbIe Yy4eOHbIC JIEHCTBHUS
(mo3HaBarenbHbIE, KOMMYHUKATUBHBIE, peryJsSaTHBHBIE), 00eCIEeYHBAIOIINE dbopMHpOBaHUE
(GYHKIIMOHATBHOW ~ TPaMOTHOCTH u COLMAJILHOU KOMIETSHIUH

oOyuarormxcs, CIIOCOOHOCTH oOygaromxcs HCII0JIb30BaTh OCBOCHHEIC

MEXJUCIMIJIMHAPHbIE, MHUPOBO33PEHUYECKHE 3HAHUS U  yHHMBepCcaJbHble y4eOHbIE JEHCTBUS B
[IO3HABATEJILHON U COLIMAIIBHOMN NPAKTHUKE.

ITo3naBaTesibHBIC YHHBEPCATbHbIE yueOHbIe AeiicTBHSA ba3oBblie jlornueckue 1eiicTBuA:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBaTh W aKTyaIu3UpoBaTh MpoOseMy, paccMarpuBath €€
BCECTOPOHHE;

UCIIOJIb30BaTh NP OCBOCHUM 3HAHWW NPHEMBI JIOTMYECKOTO MBIIUICHHs (aHaiu3a, CHHTE3a,
CpaBHEHUsI, KilacCU(PHUKAIUK, 0000IEHNs), paCKPBIBATh CMBICI OHOJIOTHUECKUX TOHATUH  (BBLACIATH



X XapaKTepHble MPU3HAKHU, YCTAHABIMBATH CBSI3U C JPYTMMH NOHATHSIMU);

OMPENENATh 1EJU JISATETbHOCTH, 3a]1aBasi MapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS, COOTHOCUTH
pe3yNbTaThl JEATEIHLHOCTU C TOCTABICHHBIMU LEIAMHU;

MCIOJIL30BaTh OUOJIOTUYECKUE TOHATHS TSI OOBsICHEHHSI (DAKTOB U SBJICHHI KUBOW TIPUPO/IBI;

CTPOUTh  JIOTMYECKHE pacCykIcHUs (MHIyKTHBHBbIC, JCAYKTHBHBIC, [0 aHAJOTHH),
BBISBIIITb3aKOHOMEPHOCTHU U T[POTHBOpPEUUS B paccMaTpHUBaeMbIX SIBJICHUSIX,
(hopMyIHPOBATh BEIBOBI M 3aKITFOUCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIE CPEACTBA JJIsi TPEICTaBICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIIEHWH B M3y4aeMbIX OHOJIOTMUYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYMM pa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIMOHHBIX HCTOYHUKAX;

pazpabarpiBaTh  IUIAH  peIIeHUs  mpoOsieMbl ¢ y4ETOM  aHaluu3a  UMEIOUIUXCA
MaTepHAIbHBIX U HEMATEPUATILHBIX PECYPCOB,;

BHOCUTb KOPPEKTHBBI B JESTEILHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJIbTATOB IEISIM,
OIICHUBAThH PUCKHU MOCIECTBUN EATEIHHOCTH;

KOOPJIMHUPOBATh W BBHIMIOJHATH pabOTy B  YCIOBHSX peEaIbHOr0, BHUPTYAIHHOTO |
KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBNS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOJIEM.

Ba3zoBble ncciienoBarenbcKkue AeiicTBUA:

BIIQJICTh HAaBBIKAMHU Yy4€OHO-MCCIIEIOBATEIILCKOW M TPOEKTHOW JIEATEeIbHOCTH, HaBBIKAMU
paspelieHusi MpooieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOATEIbHOMY IOUCKY METOJIOB
pelIeHusT MPAKTUYECKUX 3a/lad, MPUMEHEHHUIO Pa3IUYHBIX METOJIO0B IMO3HAHWS;

WCIIONB30BaTh Pa3IUYHBIE BHUIBI JICITEILHOCTH 110 TIOJY4CHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNH, TPEOOPa30BAHUIO M TPUMEHEHHUIO B YUEOHBIX CUTYAIUAX, B TOM YHUCJIE MPU CO3TaHUH
y4€0HBIX U COITUATIFHBIX TPOEKTOB;

dbopMHupoBaTh ~ HAYYHBIM  THUN  MBIIUICHWS,  BJIAJE€Th  HAYYHOM  TEPMHUHOJIOTHUEH,
KIJIFOUE€BBIMH TIOHSATUSIMU ¥ METOJIAMU;

CTaBUTh W (HOpMyIHpOBaTh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIBHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaLlUsAX;

BBISIBIISITh MPUYMHHO-CIICACTBEHHBIE CBSI3U W aKTyaJM3UPOBaTh 3a7ady, BBLABUTaTh THUIIOTE3Y
e€ pellleHus, HaXOAUTh apryMEeHTHI JJIs I0Ka3aTelbCTBa CBOMX YTBEP)KACHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPUU PELIEHHUS;

aHAJIM3UPOBATh TOJIydEHHBIE B XOJI€ PEHICHUs 3aJaud pPe3yJbTaThl, KPUTUYECKU OLIEHUBATH
UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OILIGHKY HOBBIM CHUTYallMsIM, OIICHHBaTh MPHOOPETEHHBIA OIBIT, OCYLIECTBIATH
L[eJIeHANPaBJICHHBII MOMCK IEPEHOCca CPEICTB U CIIOCOOOB JAeHCTBUS

B Mpo(hecCHOHANBHYIO Cpeny;

yMETh  NEPEeHOCHTh  3HAaHUS B  [O3HABATENbHYIO W NPAaKTUYECKYl0  o0yactu
KU3ZHECSATENIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJEH, MIpeiaraTb OPUTHHAIbHBIC TIOJXOAbI U PEIICHUs, CTABUTh IPOOIEMBI
Y 3aJlaui, IOMYCKAIOIINE aJbTePHATUBHBIC PELICHHUS.

Pabora ¢ undopmanmeit:

OPHUEHTHUPOBATHCS B PA3NUYHBIX MCTOYHUKAX HHpopManuu (Tekcre ydeOGHOro mocoows,
HAyYHO-TIOMYJISIPHON JIUTEpaType, OWOJOTMYECKUX CJIOBApSAX U CHPABOYHUKAX, KOMIIBIOTEPHBIX
0azax JaHHBIX, B HuTepuere), aHAIM3UPOBATh uH(pOopMaIHIO
pa3MUYHBIX BHJIOB W (OpM TpEJCTaBICHUS, KPUTUYECKH OIICHHBAaTh €€ JOCTOBEPHOCTH W
HEMPOTHUBOPEYUBOCTb;

dbopMynupoBaTh 3alMpockl W TPUMEHSATh pa3M4yHbIe METOAbl TpU TIOUCKe MU OoTOOope
Oouonornueckoil HHGopmaImu, HeoOX0MMOM I BHIIOJTHEHUs Y9eOHBIX 3a/a4;

npuoopeTaTh OTIBIT HCIIOJIb30BAHUS WH(OPMAIIMOHHO -KOMMYHUKATHBHBIX
TEXHOJIOTHIl, COBEpIIEHCTBOBAaTh KYIbTYPY aKTHBHOTIO WCIOJIb30BAHUS PA3NUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITETbHO ~ BBIOMpaTh  ONTUMAIbHYIO  (GOpMY TPEACTaBICHHUS  OUOIOTHYECKON
uHpopmanuu (cxeMbl, TpaQKH, TUArpaMMbI, TaOIUIbI, PUCYHKH U IPYroe);



WCIOJb30BaTh HAayJHBIH S3BIK B KauyecTBE CpeAcTBa INpu paboTe ¢ OHOJIOTHYECKOi
uHpOpManuel: TPUMEHITh XHUMHYECKHe, (U3NYecKHue M MaTeMaTHYecKue 3HAaKU W CHMBOJIBI,
dopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W  TMPEoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA HATJISIAHOCTH;

BJIAJICTh  HABBIKAMH  pacllO3HaBaHWA W 3aUTHl  “HGOpManuH, HH(POPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

KomMmyHnKkaTnBHBIEe YHHBepcaabHble yueOHbIe gelicTBUsA O0menne:

OCYLIECTBJIATh KOMMYHHMKAIlMM BO BceX c(epax >KU3HHM, AKTHMBHO YJacTBOBATb B JHUaJIOre
WIM JUCKYCCHMHM TIO0 CYIIECTBY OOCYXKIaeMoi TeMmbl (yMEHHE 3ajaBaTh BOIIPOCHI, BBICKA3bIBATh
CYKJIEHUS OTHOCUTEIIbHO BBIMOJHEHWS NpeAjaraéModl  3ajayd, Y4YUTbIBaTb HMHTEPECHl U
COrJIACOBAHHOCTb MO3MIMHA JPYrUX YJ4aCTHHUKOB JUAJIOTa WM JUCKYCCHH);

pacro3HaBaTth HeBepOabHbIE CpelcTBa oOuieHus, MOHUMATh 3HaYeHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYalMil, yMEeThb CMSI4YaTh
KOH(JIMKTBI U BECTH IEPETOBOPHI;

BJIAJIETh  pA3JIMYHBIMU  croco0amMu  OOLIeHHWS M B3aUMOJACWCTBHS,  NOHMMATh
HaMEpeHus Jpyrux JIoAeW, TMpOsBIATh yBaXXKHUTEJIbHOE OTHOIIEHHME K COOEcCeHUKY M B
KOppeKkTHO# hopme HopMyIHpPOBATH CBOM BO3PAKECHUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

CoBMecTHAas 1eSITeIbHOCTD

MOHMMAaTh M UCHOJb30BATh IMPEUMYIIECTBA KOMAHIHOW M WHAWBHIYaJbHOW pabOThl MHpH
peleHnn OUOJIOrHuecKoil mpobiieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHS TPYIIOBBIX (HOopM
B3aMMOJEHNCTBUS NPH pelIeHnr ydueOHOM 3a1auu;

BBIOMpATh TEMaTUKYy W METOJbl COBMECTHBIX NEHCTBHII € y4éTOM OOIIMX MHTEPECOB HU
BO3MOKHOCTEH Ka)KJJ0r0 4IeHa KOJJIEKTUBA,

MIPUHUMATh LI€JIM COBMECTHOM NeATeIbHOCTH, OPraHU30BBIBATh U KOOPAMHHUPOBATH JEHCTBUS
10 €€ JOCTHXKEHHIO: COCTABIIATH IUIAH JACHCTBUMN, PACIPENEIATh POJIU C YIETOM MHEHHH y4aCTHHKOB,
00CYXJIaTh PE3YJIHTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXKJIOTO YJaCTHUKAa KOMAaHJIbl B OOIIMI pe3yibTaT
1o pa3paboTaHHBIM KPUTEPUSIM,;

mpenjaraTb  HOBbIE  MPOEKTHI, OLICHUBATH uaeu ¢ TO3ULHUHU HOBU3HBIL,
OpPUTMHAJILHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETHYECKOE MOBEACHUE B Pa3IMYHBIX CUTYalHsX, MPOSBIATH
TBOPUYECTBO U BOOOpaskeHue, ObITh MHUIIMATUBHBIM.

PeryasitruBHble yHUBepcaJibHbIe YueOHbIe JeiicTBUA CaMooOpraHu3amus:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUA U1 BBISIBICHUS MpoOieM U MX pelieHus B
KU3HEHHBIX U YUEOHBIX CUTYAIIUSIX;

BBIOMpATh Ha OCHOBE OHMOJIOTMUECKUX 3HAHUI IIeJIeBble U CMBICIOBbIE YCTAaHOBKH B CBOHMX
NEUCTBUSAX M TOCTYNKaX IO OTHOIIEHHIO K >KMBOW MPUPOJE, CBOEMY 30POBBIO M 3JI0POBBIO
OKpPYKAaIOIIHUX;

CaMOCTOSITENTIbHO ~ OCYIIECTBIISTh MO03HABATEIbH YIO JEeSITeNbHOCTD, BBISIBISITD
npoGieMbl, cTaBuTh W (opMmymupoBaTh  cOOCTBEHHBIE  3a7adyu B 0Opa3oBaTelbHOU
NEeSITeNIbHOCTU U )KU3HEHHBIX CUTYaAIUSX;

CaMOCTOSITENIbHO COCTaBIISATh IUJIAH PElIeHUS NpoOJeMbl ¢ Y4ETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHU;

JlaBaTh OLEHKY HOBBIM CUTYAIUsIM;

pacLIMpATh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPeANOYTEeHU;

JenaTh  OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTb €ro, OpaTh  OTBETCTBEHHOCTh 3a
peElLIEHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh ()OPMHUPOBAHMUIO U TPOSIBICHUIO IIMPOKON 3pYAMIMH B Pa3HBIX 0O0JIACTIX
3HaHUH, MOCTOSIHHO MOBBIIATH CBOM 00pa30BaTENIbHBINA U KYJIBTYpHBIN YPOBEHb.

CaMOKOHTpOJIb:

JaBaThb OILICHKY HOBBIM CUTyallUsIM, BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LENISAM;



BIIQJICTh HABBIKAMH TIO3HABATEIHHOW pe(ICKCHHM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUU U
MBICIIUTENBHBIX MPOIECCOB, UX PE3yJIbTATOB M OCHOBAHHIA, HCIIOJIL30BATh MPHEMBI pediekcun yis
OIIEHKH CUTYAaIlMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS MO UX CHUKEHUIO; IPUHUMATh
MOTHBBI U @pTYMEHTBI JIPYTUX MPU AHAIU3E PE3YJIbTATOB ACATEIbHOCTH.

[TpunsTHE CE0s U IPYTHX:

MPUHUMATH ce0sl, TOHUMAasi CBOU HEJIOCTATKU M JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTbl JAPYIMX MpPH AHAIU3E PE3YJbTATOB JACATEIbHOCTH;
IIPU3HABaTh CBOE MIPAaBO U MIPAaBO APYrUX Ha OIINOKY;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIMHU APYTOrO YEIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbrathl ocBoeHus mnporpammbl COO mo Ouosiornn Ha 0a30BOM YpOBHE
BKJIIOUAIOT cnernuduueckue i yueOHoro npeamera «buonorush HaydHble 3HaHUSA,  YMEHHUS "
CHO0COObI NENCTBUN o OCBOCHHIO,  HMHTEpPHpPETalUU U MPeoOpa30BaHUIO 3HAHUN, BUJIbI
NESTeIbHOCTH MO0 IMOJIYyYEHUI0 HOBOTO 3HAaHUS W TMPUMEHEHMIO 3HAHUN B pPa3IMuYHBIX YYEOHBIX
CUTYyalMsiX, a TaKK€ B pEalIbHbIX XU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouoisiorueil. B mporpamme
MIpeIMETHBIE PE3yabTaThl MIPEJICTABICHBI IO rOJIaM 00ydeHHUs.

IIpenMeTHbIe pe3yabTaTbl OCBOCHUs y4eOHOro mnpeamera «buosorms» B 10 kiacce
HOJIZKHbI OTPAXKATH:

cOpMUPOBAHHOCTh 3HAHUH O MeCTe M pOJM OHOJOTMM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HayYHOTO MHPOBO33PEHMUSI, O BKJIa/Ie POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B

pa3BuTHE Oouonoruv,  (QYHKUIMOHAIBHOW  TPaMOTHOCTH 4e€JOBeKa Uil  PELICHUS
KU3HEHHBIX 3a7a4;

YMEHHUE pPacKpbIBaTh COAEp)KaHUE OHOJIOIMYECKMX TEPMUHOB M IOHSATHH: >KU3Hb, KIIETKa,
opranusM, Metabonm3M (0OOMEH BEIIEeCTB M MpEBpaIleHHUE DHEPTHHU), TOMEOCTa3 (CamMOperyisiius),
YPOBHEBasi OpraHu3alys KHUBBIX CUCTEM, CAMOBOCIIPOU3BENICHUE (PEMPOAYKIH), HACIEACTBEHHOCTD,
WU3MEHYHUBOCTb, POCT U Pa3BUTHE.

YMeHue BiIaeTh METOJaMU Hay4HOT'O TIO3HaHMsI B OMOJIOrUU: HAOII0ICHUE U ONTMCAHUE JKHUBBIX
CHCTEM, IIPOLIECCOB M SIBICHHWH, OpraHu3alus M IMpoBeJIeHHE OHOJOIMYECKOro SKCHEPUMEHTA,
BBIJIBUKEHHE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH MEXy HCCIIEyEeMbIMU BEIIMUMHAMH,

OOBSICHEHHE IIOJIyYEHHBIX PpEe3yJbTaTOB, MWCIOJIb30BAHHBIX HAY4HbBIX IOHSATUH, TEOpPHH H
3aKOHOB, yYMEHHME JeJlaTh BbIBOJbI Ha OCHOBAaHMM IIOJYYEHHBIX pE3yJbTaTOB; YMEHHE BBIIEIATH
CYIIECTBEHHbIE IPU3HAKH BHUPYCOB, KIETOK NPOKAapUOT M 3YKAPUOT, OJHOKJIETOYHBIX U

MHOTOKJIETOYHBIX OPI'aHU3MOB, OCOOEHHOCTM  TIPOLIECCOB:  OOMEHa  BELECTB U
IIPEBpAILEHUs] SHEPrMM B KJIETKe, (OTOCHHTE3a, IUIACTMYECKOIO M SHEPreTHdeckoro Memnosa,
OIJIOJOTBOPEHMS, PA3MHOKEHUS, (OHTOTEHE3).

IIpeameTHbIe pe3yJbTaThl 0CBOCHUS Y4eOHOTr0 npeamera «buosorus» B 11 kaacce

JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE W POJM OHOJOIMM B CUCTEME E€CTECTBEHHBIX HAyK, B
(OopMHUpPOBaHMM  COBPEMEHHOW  €CTECTBEHHO-HAydyHOW  KapTUHBl MMpa, B MO3HAHUU 3aKOHOB
IPUPOJBl U PELICHUH SKOJOTMYECKUX IMpoOJieM 4YeloBEeYecTBa, a TAaKXKE B PEIIEHUH BOIPOCOB
palMoOHAIBHOIO MPUPOAONOIb30BAHUSA, U B (POPMUPOBAHMU LIEHHOCTHOIO OTHOILIEHMS K HPUPOJE,
00I11eCTBY, YEIOBEKY, O BKJIaJIe POCCUICKHUX U 3apYOEKHBIX YUEHBIX-ONO0JIOTOB B pa3BUTHE OHOJIOTHY;

YMEHHUE BJAJETh CHUCTEMOH OMOJIOTHYECKMX 3HAHMH, KOTOpas BKIIOYAET ONpEACICHHUS WU
MIOHMMaHHE CYIIIHOCTH OCHOBOIOJIAratoIliuX OMOJOTHYECKUX TEPMUHOB U MOHATUHN (BUI, SKOCUCTEMA,
ouocdepa), 6uonornyeckue Teopuu (3BosmounoHHas Teopus Y. JlapBUHA, CHHTETHYECKas TEOpUs
sBosrorun), yueHus (A.H. CeBeprioBa — o myTsX ¥ HampaBieHusx 3Boitoruu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHermueckoro paBHoBecus [Dx. Xapau u B. BaitnOepra, 3apoabliieBoro
cxonctBa K.M. bopa), npaBuna (munumyma lO. JluOuxa, 5KoIOrMYecKOW NHMpaMHIbl 3HEPTUM),
runoTessl (runotesa «mupa PHK» V. I'unbepra);

YMEHHME BJAJETh OCHOBHBIMH METOJAaMH HAydyHOTO II03HAHUS, HCIOJb3YEMBIMH B



OMOJIOTUYECKUX MCCIIEIOBAHMSX KHUBBIX 0OBEKTOB M IKOCUCTEM (ONHCaHKE, U3MEpEHUE, HaOII0IeHHE,
3KCHepI/IMeHT), CcrIoco0aMu BBISBICHUS U OILICHKHU aHTPOIOTICHHBIX U3MEHEHHUHU B Ipupoac;

YMEHHE BBIJICISITh CYIIECTBEHHBIE MTPU3HAKU: BUIOB, OMOTEOIIEHO30B, SKOCUCTEM B OHOC(hEpHI,
CTaOMIIM3UPYIOIIETO, JBIKYIIETO W Pa3phIBAIOLIETO €CTECTBEHHOTO OTOOpa, aJIONAaTPHYECKOro U
CUMIIATPHUICCKOI'O BI/IIIOO6pa3OBaHI/ISI, BJIMAHUSA IBUKYIIUX CHJI 3BOJIIOLUH Ha I‘GHO(I)OHI[ NOmyJIduu,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpene OOHWTaHus, YepelOBaHUS HANpaBJICHUH HBOJIOIUH,
KPYroBOPOTa BEIIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMCHHC YCTAHABJIMBATHb B3aMMOCBA3U MCKAY IMpOLECCaMH 3BOJIOUHH, ABWKXYHIMMHU CHIIAMH
AHTPOIIOTCHE3a, KOMIIOHCHTAMHU PAa3JIMYHbIX 39KOCUCTEM U HpI/ICHOCO6JIeHI/I$IMI/I K HUM OPraHu3MOB;

YMCHHC BBIABJIATH OTJIMYUTCIIBHBIC IPHU3HAKHU KHBBIX CHCTCM, HpI/ICHOCO6J'ICHHOCTB BUJIO0B K
cpeae O6I/IT8,HI/I$I, abHOTHYECKNX 1 OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3alMOCBS3eH OpraHnu3MoOB
B COO6IHCCTB8,X, AHTPOIIOICHHBIX N3MEHEHUH B DKOCHUCTEMAX CBOEH MECTHOCTH,

YMEHHUE HWCIIOJIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OMOJIOTUYECKYI0 TEPMHHOJOTHIO W
CHMBOJIMIKY JUTSI TOKa3aTeIbCTBA POJICTBA OPIaHU3MOB Pa3HBIX

CUCTCMATUYCCKUX TPYIIIl, B3aNMOCBA3UM OPraHu3MOB U  CpCIbl O6I/ITaHI/I$I, CANHCTBA
YeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHEHWsT MHOTO00pa3usi BHUIOB M DKOCHUCTEM KaK YCIOBHUS
COCYIIECTBOBAHUS MPHUPOJIBI U YETIOBEYECTRA;

YMCHHUEC pPEIIaThb OHMOJIOTHYECKUE 3aaa4u, BBIABJIATH HNPHUYMHHO-CICACTBCHHBIC CBA3W MCKIAY
HCCICAYCMBIMU OHMOJIOTTYECKUMU npoueccamMm " SABJIICHUSAMH, ACJIATb BbIBOJbI W IIPOTHO3bBI Ha
OCHOBAHHMU MOJYUCHHBIX PE3YJIbTATOB,

YMEHHE BBITIOJHATH JJAOOpaTOpHbIE U MpPaKTUYECKUuEe paboThl, COOM0OIATh MpaBuiIa Ipu padoTe
¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJIBUTaTh TUIIOTE3bI, IPOBEPSITh UX IKCIIEPUMEHTAIbHBIMU CPEACTBAMH, POPMYITHPYS
EJIb UCCIICAOBAHWA, AaHAJIM3UPOBATH ITOJTYUCHHBIC PE3YIIbTATEI U ACTIATH BBIBO/JIbI,

YyMEHHE YYacTBOBAaTb B YUE€OHO-HCCIIEIOBATEILCKOW paboTe 1O OWOJOTHH, SKOJOTUU H
MEOUIIUHE, HpOBO}II/IMOfI Ha Oa3e IIKOJbHBIX HAay4YHBIX O6HICCTB, n HY6J'II/I‘IHO IpeaACTaBIATD
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OIEHUBATH TUTIOTE3bI U TEOPUH O MPOMCXOKICHUU KU3HH, YETIOBEKAa U YEIIOBEUECKUX
pac, o MpuYMHAX, MOCIEACTBUAX U CIIOCO0aX MPeI0TBPAICHUS TJI00AIbHBIX U3MEHEHHI B Onocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oynaymied mpodecCHOHATBbHON IEATEIHHOCTH B
o0iacT OWOJIOTHH, SKOJIOTHUH, TPHUPOJIONOIB30BAHUS, MEIUIMHBL, OHOTEXHOJOTHH, TCHUXOJIOTHH,
BETEPUHAPHUH, CETTHCKOTO XO3SICTBA, MUIICBON POMBIIIJICHHOCTH,  YIIyOJIATh  TO3HABATEIBHBIN
UHTEpEC, HalpaBJICHHBIA Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIONICH MPO(EcCHH U TPOIOJIKCHUE
OMOJIOTUYECKOTO O00pa30BaHUS B OpraHM3alMsAX CpPEAHEro Mpo(ecCHOHATBbHOTO W  BBICIIETO
00pazoBaHUH

4 KajneHaapHo-TeMaTu4yeckoe njianuponanue 10 kiace

Ne ypoka | JIara\nat HaunmenoBanue Kosmue | Koutpoasu | Bosmoxusie DOP\IIOP
YPOKOB bl Pa3/ieioB U TeM CTBO bie Pa0oThI OBOPY/IOBAHUE
nposesie | y4eOHOro mpeaMeTa | 4acoB (ouenounbie
HHS Npoueaypsbl
|. Bsenenne. buoJjiornsi Kak KOMILIEKC HAYK 0 JKHBOM IIpUpoe
1 buonorus xak 1
KOMIUJIEKCHAs HayKa
Y KaK 4acTh
COBPEMEHHOTO
oO1mecTBa
2 CoBpemenHast 1 Harnsannas ouonorus
Grosnorus — «O0mmas OHOJIOTHSY,
KOMILJIEKCHAs HayKa. MpesenTais,
Kpatkas uctopus
DA3BHTHA GHOJNOTHH. WHTEPAKTUBHAS TaHeJb,




buonornueckue
HAYKHU U U3y4aeMble
UMU NIPOOIIEMBI.
DyHJaMEHTAIBHBIE,
MPUKJIAIHBIEC U
IMOMCKOBBIE HAYYHBIE
HCCICIOBAHUSI

B OHMOJIOTHH.

udpoBast 1abopaTopus

http://college.ru/biology

3HaueHne ONOJIOTHH
B (DOPMHUPOBAHUHU
COBPEMEHHOM
€CTECTBEHHO-
Hay4HOH

KapTHHBI MUDA.
[Ipodeccun,
CBSI3aHHBIE C
OHOJIOTHEH.
3HaueHue
OHOJIOTUH B
MPAKTUYECKOMN

NS TEITbHOCTH
YeJIoBeKa:
METUITIHE,
CEJIbCKOM
XO3SUCTBE,
MTPOMBIIIJICHHOCTH,
OXpaHe MPHUPOJIBL.

Tema «Kn

BbI€ CUCTEMbI U UX UBYUCHUEC)>

4

JKuBbIe cUCTEMEI KaK
NpeIMET U3y4eHUs
ouonoruu. CBoiicTBa
JKUBBIX CHCTEM:
€IMHCTBO
XUMHYECKOTO
COCTaBa,
JIUCKPETHOCTh 1
IIEJIOCTHOCTb,
CJIOKHOCTB U
YHOPSAOYEHHOCTh
CTPYKTYPBI,
OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCITPOM3BEACH
ue, pa3IpakuMoCTbh,
HW3MEHUYUBOCTh, POCT
1 pa3BUTHE.

YpoBHU
OpraHu3aIuy KUBbIX
CHUCTEM:
MOJIEKYJISIPHBIH,
KJIETOYHBIHN,
TKaHEBBIH,
OpraHU3MEHHBIH,
NOMYJSUOHHO-
BHU/JIOBOM,
3KOCHUCTEMHBIN
(6moreorneHOTHYECK
uit), GuochepHsIil.
[Ipoueccsl,
MPOUCXOSAIINE B
JKMBBIX CHCTEMaXx.

Harnsinaas Onostorus
«O0mas OHoJ0THAY,
Mpe3eHTAIHS,
WHTEPAaKTUBHAS ITaHEb,
nudposas maboparopus
http://college.ru/biology

B nomomis yuurento
OHOJIOTHU:
00pa3oBaTeNbHBINA CAUT
HUECOH HI'TIY

http://school-
collection.edu.ru/collection
I'azera «buomorus» u caut
s yuurened «S uny Ha
YPOK OHOJIOTHIY



https://www.google.com/url?q=http://college.ru/biology&sa=D&usg=AFQjCNGWc4O02jaPa21R9hD7mh8Ywm6PqQ
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ

OcHOBHbIE IPU3HAKU
KUBOro. JKHU3Hb Kak
dhopma
CYIIECTBOBaHMS
Marepuu. Hayku,
M3y4arolue >KUBbIE
CHCTEMBI Ha pa3HbIX
YPOBHSIX
OpraHu3aIuH.
N3yuenune xKuBbIX
cucreM. MeToibl
OMOJI0rNuecKon
HAYKH.

Ilonsarue o
3aBHCUMOU U
HE3aBUCHUMOU
IIEPEMEHHOM.
[InanupoBanue
IKCIIEPUMEHTA.
[TocranoBka u
MPOBEPKa TUTIOTE3.
Hynesas runoresa.
[TonsiTHe BBIOOpKU U
€€ I0OCTOBEPHOCTB.
Pa36poc

B OMOJIOTHYECKUX
JTAHHBIX

Tema «buojiorus KJiIeTKu»

7

Ucropus
OTKPBITUS U

W3YYEHHUS KIIETKU.
Knerounas teopust

Kiterka —
CTPYKTYpHO-
(hyHKIIMOHATBHAS
€IMHUILIA KUBOTO.
Uctopus
OTKPBITHS
KJICTKH.

Pa6oTs1 P. I'yka,
A. JleBenryka.
Kinerounas
teopus (T.
IIIBanH,

M. lneigen, P.
Bupxosn).

9-10

Metonasl
MOJIEKYJIIPHOH U
KJIETOYHOU
OUMoJOoTHH:
MHUKPOCKOTIHS,
xpomarorpadus,
anektpodopes,
METO/1 MEYEHBIX
aTOMOB,
muddepeHnnaibHoe
LeHTpU(yrupoBaHUe




KYJIbTUBUPOBaHHE
KJIETOK. M3yuenue
(UKCHUPOBaHHBIX
KJIETOK.
DNeKTpOHHAs
MUKPOCKOTIHSL.
KondokanbHas
MUKPOCKOTIHSL.
Buransnoe
(IpUKU3HEHHOE)
M3yYeHHE KIIETOK.

Tema «Xumuueckasi Opranu3anvs KJICTKN»

11

XHUMHUYECKHUU COCTaB
KJIeTKHA. Makpo-,
MHUKpPO- U
YABTPAMHUKPODIEME
HTBI.

12

Bopa u e€ poisb kak
pacTBopuUTes,
peareHTa, y4acTue
B
CTPYKTYPUPOBAHUU
KIIETKH,
TETIOPETYIISAIUH.
MuHepanbHble
BEIECTBA KJIETKH,
ux Onojornyeckas
poib. Ponb
KaTMOHOB U aHHOHOB
B KJIETKE.

13

Opranuueckue
BEIL[ECTBA KJIETKH.
buonornueckue
nojmMepsl. benku.
AMWHOKHUCIOTHBIN
COCTaB OEJIKOB.
CtpyKTypBI
OCIIKOBOM
MOJIEKYJIBI.
[TepBuunas
CTpYKTypa Oenka,
MENTUAHAS CBSI3b.

14

Bropuunasi,
TpeTUYHas,
YeTBEPTUYHAS
CTPYKTYPBIL.
enarypanus.
CBolicTBa OEJIKOB.
Knaccuduxkanus
OEIKOB.
buonornueckue
(GyHKLIMU OENKOB.
[IpuoHSBI.

15

VYrieBodsl.
MoHocaxapusl,
JUCaxapu/bl,
OJIMTOCaxapuibl U
noJjycaxapuabl.
OO0l miax




CTpOCHHUSA U (PU3UKO-
XUMHYECKUE
CBOICTBA yIJI€BOJIOB.
buonornueckue
(YHKIIMH YTIIEBOJIOB.

16 JIummapl.
I'uapodumibHo-
runpodoOHbIe
CBOIICTBA.
Knaccudukarus
JIUITHAI0B.
Tpurnuuepuasi,
bochommmumapl,
BOCKH, CTEPOH/IBI.
brnomornueckue
(GYHKIMY JTUITUOB.
OO01ue cBoiicTBa
OMOJIOTHYECKHUX
MeMOpaH —
TEeKY4ECTb,
CIIOCOOHOCTD K
caMO3aMBIKaHHIO,
TTOJTYIIPOHHUIIAEMOCTb.
17 Hykneunossie [IpoekTHas neqaTenbHOCTh
kucnotsl. JJHK n K B cbope, MOV
PHK. Ctpoenue nasepubiii Brother,
HYKJICHHOBBIX WHTEpaKTUBHAS TIaHEIb,
KHCIHOT.
HykneoTuzs., [LUTAHIIETHLIE
TpuHmmn pemcrpaTogm
KOMILJIEMEHTapHOCTH (MOOMITBHBIIT KJace-
. IIpaBuno KOMIUICKT YCTPOUCTB C
Yapradda. BHEIIHUMHM JTATYMKAMHU
pH), uaTEpaKTHBHOE
yaeOHoe rmocobue
«Harnannas OnoJiorus.
Xumus kieTkd. Bemectsa
KJIETKH U TKaHH,
PEaKTUBBI, TTOJHOC,
ropeika
http://college.ru/biology B
MTOMOIIIb YYUTEITIO
OMOJIOTHH:
00pa3oBaTeNbHBINA CAUT
NECOH HI'TIY
http://school-
collection.edu.ru/collection
I'azeta «buonorust» u cat
Ui yauTenen «5 uny Ha
YPOK OMOJIOTHY
18 Crpykrypa JJHK —
JIBOMHAsI CIIUPAJIb.
MecToHaxoKIeHHE
1 OMOJIOTHYECKHUE
¢bynaxun JJHK.
Buner PHK.
Oyuknuu PHK B
KJIETKE.

CtpoeHue MOJIEKYJIbI



https://www.google.com/url?q=http://college.ru/biology&sa=D&usg=AFQjCNGWc4O02jaPa21R9hD7mh8Ywm6PqQ
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ

ATO.
Makpospruueckue
CBSI3U B MOJIEKYJIE
ATO.
buonornueckue
¢dbyakn ATO.
Boccranosiiennsie
NIEPEHOCUYHKH, UX
(GyHKINU B KIETKE.
HApyrue
HyKJIeo3uaTpudocd
atsl (HT®).
CekBeHHpOBaHUE
JHK. Meto bt
TeHOMUKH,
TPaHCKPHUITTOMHKH,
MPOTEOMHUKH.

19-20

CrpykrypHas
ouomorus:

OMOXMMHUYECKHUE U
Oonoduznueckne
HCCTIeIOBaHUS
cocTaBa u
MPOCTPAHCTBEHHOM
CTPYKTYPBI
OMOMOJIEKYII.
MonenupoBanue

CTPYKTYPHBI H
byHKIMHA
OMOMOJIEKYJT U UX
KOMILIEKCOB.
KomnbrorepHsbIit
IU3aliH U
OPraHUYEeCKHil CUHTE3
OMOMOJIEKYIT U UX
HETPUPOIHBIX
aHaJIOTOB

Haragannas OHOIOTHS:

«O01mas 6moorus»

21

KonTtponsHas paboTa
«XuMu4ecKas
OpraHu3anus
KIETKI

Tema «CTpoeHue M PYHKIMH KJIETKH)

22

Tunsr KJIETOK:
JyKapuoTHYecKas U
IPOKapUOTHYECKAS.
CrpykrypHO-
(yHKIIMOHATIbHBIE
00pa3zoBaHus

KJICTKH.

Crpoenue
MPOKAPUOTHUECKOI
kneTku.  Knetounas
CTeHKa OakTepuili u
apxeil. OcobeHHOCTH
CTpOEHUs

1

[1K B c6ope, MDY
naszepHbIii Brother,
WHTCPAKTHBHAS MTAHEIIb,
TUTAHIICTHBIC
perucTpaTopbl
(MOOUITBHBIN KJ1acc-
KOMIUIEKT YCTPOMCTB €
BHCIIHUMU JITATYNKAMHU
pH), uHTEpaKTUBHOE
yuebHoe nocobue
«Harnsinnas 6uonorusi.

Xumus ki1eTky. BemecTa

KIIETKU M TKaHHN,
PEaKTUBBI, IOJAHOC,
ropenka




reTepoTpoHOi u
aBTOTPOGHOU

23

Crpoenue u
(yHKIMOHUPOBAHUE
3YKAPUOTHYECKOU
KIIETKU.
[lnazmaruueckas
MeMOpaHa
(1a3manemma).
Crpykrypa
IJ1a3MaTU4ECKOM
MEMOpaHEI.
Tpancnopt BemecTs
yepes
I1a3MaTHYECKYIO
MeMOpaHy:
ITaCCUBHBIN
(uppysms,
obneruéHHas
maddysus),
aKTHBHBIN
(mepBUYHBIN U
BTOPUYHBIN
aKTHBHBIN
TPAHCIIOPT).

24

[Tonynponuiaemoct
b MemOpanbl. PaboTa
HATPUI-KaJIMEeBOTO
Hacoca. DHIOIUTO3:
MUHOIIUTO3,
(haromuTos.
OK301IUTO3.
Knerounas creHka.
Ctpyktypa u
(YHKIIMM KIETOYHOM
CTEHKHU PaCTCHHIA,
rpuooB.

25

IluTorma3zma u eé
OPraHOUIBI. .
1luTo3011b.
Ilutockerner.
JIBHO>KEHHE
[UTOILJIa3MBI.
Opranou/isl

KJIETKH.
OnHomMeMOpaHHbBIS
OpraHoOU/Ibl KJIETKH:
SHJIOTIIIa3MaTHYecKa
s ceTh (DI1C),
anmnapat ['onbaxu,
JIM30COMBI, X
CTPOEHHE U
(GyHKIHH.
Bzaumocss3b
OJTHOMEMOpaHHBIX
OPraHoOMJIOB KJIETKH.

http://college.ru/biology B
IIOMOIIb YYUTEIIO
OUOJIOTUU;

00pa3zoBaTeNbHBIA CAUT
HNECOH HI'TIY
http://school-
collection.edu.ru/collectio
nI'asera «buonorus» n
CaT I yuurenen «5l
Uy Ha YPOK OUOJIOTHUM»



https://www.google.com/url?q=http://college.ru/biology&sa=D&usg=AFQjCNGWc4O02jaPa21R9hD7mh8Ywm6PqQ
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ

Crpoenue
TPaHyISPHOTO
pETHKYITyMa.
Mexanuzm
HaIpaBJICHUS
6eakos B DIIC.
Cunres
PacTBOPUMBIX
OenkoB. Cunres
KJIETOYHBIX
MeMOpaH.

26

I'mapkuii
(arpaHynspHBIif)
9H/I0IIIIa3MaTUUYECKH
U PETUKYIYM.
CekpetopHas
(GyHKIMS annapaTa
Tlonbmxu.

Mo auduxanms
OenKoB B amnmnapare
lonbmxu.
CoptupoBka 6eIKoB
B armapare
lonbmxu.
TpaHcnopT BelecTB
B KJeTke. Bakyosnu
PacTUTENbHBIX
KJIeToK. Kierounsrii
cok. Typrop.

27

Hemem0OpanHsbie
OpraHoOUbl KIETKU
Crpoenue u
dbyHKIMH
HEeMeMOpaHHBIX
OpPraHOUJIOB KJIETKH.
PuGocomsrl.
[IpomexxkyTouHbIE
(bumaMeHTHI.
MukpodunaMeHTHI.
AKTHUHOBBIE
MUKPO(UITaAMEHTHI.
MpbliieuHbie
KJIETKU. AKTUHOBBIE
KOMITOHEHTBI
HEMBIIIEYHBIX
KIIETOK.
MukpoTpyOOUKH.
Knetounsrit tieHTp.
Crpoenue n
JBUKEHHE KI'YTHKOB
U PECHHUYEK.
MuxkpotpyOGouku
[UTOTIIIA3MBI.
LenTtpuons. benku,
aCCOIMMPOBAHHBIE C
MUKpO(UIaMEHTaMU
u
MHUKPOTPYOOUKaMH.
MoTopHbIe OCITKH

28

Anpo. O6onouka
S7Ipa, XPOMATHH,
KapHoIia3ma,




STIPBIIIKH, UX
CTpOEHUE U
byHKmMy. AnepHbiii
OEIKOBBIN MAaTPHKC.
[IpocTpancTBeHHOE
pacnoJsioKeHue
XpOMOCOM

B UHTEp(a3HOM
sIpe.

29

CpaBHHTENIbHAS
XapaKTepPUCTHKA
KJICTOK 3YKapHOT
(pacTutenbHOM,
JKHBOTHOM,
rpubHOM).

CpaBHuten

bHasg XapaKTCPHUCTHUKA KIICTOK OYKapUOT

30

AccuMuUmAIus u
TCCUMITSTINS —
JIBE CTOPOHBI
MeTabonu3Ma. Tursl
oOMeHa BEIIEeCTB:
aBTOTPO(HBIN U
reTepoTpoHBIN.
VYuyacrtue kucimopoaa
B OOMEHHBIX
mporieccax.
OHepreTu4ecKkoe
obecrieueHne
KJIeTKU:
npespaiieHue ATD
B 0OMEHHBIX
rpoleccax.
DepMEeHTaTUBHBIN
XapakTep peakui
KJIETOYHOTO
MeTaboan3ma.
DepMEeHTHI, UX
CTpOEHUE, CBOIMCTBA
U MEXaHU3M
NEUCTBUSL.
KodepmeHThLI.
Otnuuus
(hbepMEeHTOB OT
HEOPraHUYECKUX
KaTaJau3aTopOB.
benku-aktuBatopsl
1 OCJIKH-
UHTUOUTOPBI.
3aBUCUMOCTD
CKOPOCTH
(hepMeHTaTUBHBIX
peaKkuum oT
pa3IMYHBIX
(hakTopOB.

31

JlaGopatopHas
pabota
«M3yuenue
KaTaJTUTUIECKON
aKTHBHOCTH
(depmeHToB (Ha
npuMepe aMUIIa3bl




WJIM KaTaJlasbl)».
JlaGopatopHas
pabora

«M3yuenue
(hepMEeHTaTHBHOTO
paciiernieHus
MepoOKCUaa
BOJIOPOJIA

B PACTUTEIHHBIX U
KUBOTHBIX KJIETKaX)

32

[IepBuuHBI CUHTES
OpPraHuYeCKUX
BEIIIECTB B KJICTKE.
DOTOCUHTES.
AHOKCHUTECHHBIA H
OKCUT€HHBIN
dboTocuHTE3 Y
OaxTepuil.
CaetocoOuparornue
MMUTMEHTHI
TMUTMEHTHI
PEaKIMOHHOTO
IIEHTpa.

33

Pousib xnopomiactoB
B Ipoliecce
¢dboTocuHTE3A.
CgeroBas u
TEMHOBasl (a3bl.
®otoawsrxanue, C3-,
C4-

u CAM-Tumnsl
(dhoTocuHTE3A.
[TpoyKTUBHOCTD
(dhoTocuHTE3A.
Brnusinue pa3zauyHbiX
(hakTOopoB

Ha CKOPOCTb
(dhoTocuHTE3A.
3HaueHue
(hoTocuHTE3A.

34-35

XeMOCHHTE3.
PaznooOpaszue
OpraHu3MOB-
XEMOCHUHTETHKOB:
HUTpUUIUpYIOLTHE
OakTepuu,
xKene3o0aKTepui,
cepobakrepuu,
BOJOPOJIHBIE
OakTepuu. 3HaYCHHE
XEMOCHHTE3A.

36

Ana3poOHbIe
opranusMsl. Buspl
OpO>KEeHHUS.
IIpoaykThl
OpO>KEeHUSI U UX
UCIIO0JIb30BaHHe
YEJIOBEKOM.
AnaspoOHbIe
MUKPOOPTIaHU3MBI




Kak
00BEKTEI
OHMOTEXHOJIOTHH U
BO30yIUTENN
0oIe3HEN.

37 buonoruueckoe 1
OKHUCIICHUE, UIH
KJIETOYHOE JIbIXaHHE.
Posib MuTOXOHIpUTA
B IIpolLieccax
OHOJIOTUYECKOTO
OKUCIICHUS.
IMuknuueckue
peaxkuuu.
OxkucnurensHoOe
(dhochopunpoBaHue.
OHeprus
MeMOpPaHHOTO
rpagueHTa
poToHOB. CUHTE3
AT®: paborta
npoToHHOU AT®-
CUHTA3bI.
[IpenmymectBa
a’poOHOTrOo MyTH
oOMeHa BEIIECTB
nepes aHa3pOOHBIM.
D¢ heKTUBHOCTH
SHEPTETUYECKOTO
oOMeHa.

38 Konrponbnas 1 1 Tect
pabota
«JHepreTUYeCcKui
oOMen»

Tema «Hacaencreennass ungopmanust 1 peajusanms e€ B KJIeTKe»

39-40 Peakuun 2
MaTPUYHOTO
CHUHTE3A.

[Tpunnun
KOMILJIEMEHTapHOCTH
B PEAKIUIX
MaTPUYHOTO
CHUHTE3A.
Peanuzanus
HACJIEICTBEHHOU
nH(pOpMAaITHH.
I'enetndeckuii kKo,
€ro CBOMCTBa.
Tpanckpunums —
MaTPUYHBIN CUHTE3
PHK. ITpunuumns
TPAHCKPUIILIUH:
KOMIUIEMEHTAPHOCTh
i)
AQHTUIIAPAJIETbHOCT
L’
ACUMMETPUYHOCTb.
Co3speBanue
marpuuHbeix PHK B
YKapUOTHYECKOM
KIIETKE.
Hekoaupyromue




PHK.

41-42 Cunres Oelika

KaTajan3aTopHbI.
Tpancisauus u e€
JTamnbl. Y4acTtue
TpancnopTHbIXx PHK
B OMOCHHTE3€e OerKa.
YcenoBus
OmocuHTe3a Oernka.
Konnposanue
aMHHOKHUCIOT. Posib
pubocom B

OmocuHTe3¢e Oerka.

43 MexaHn3MBbI
IKCIIPECCHU T'SHOB

44 CoBpeMeHHbIe
MIPEICTaBICHUS
0 CTPOCHUU TCHOB.

Opranuzanus
TreHOMa y TTPOKApUOT
1 DyKapHOT.
Perynsuus
AKTUBHOCTH I'€HOB

y TIPOKapHOT.
I'unoresa onepona
(®. Kakob, XK.
Mamno).

45 Bupycsr — Harnsiaaas 6uonorus
HEKJIETOYHBIE «O0mast Ouosiorusy,
(opmBI xu3HY 1 Mpe3eHTalHs,
00ITHMraTHbIC MHTEPaKTUBHAS MaHEIb,
napa3uthbl. CTpoeHne ndposas naGopaTopusi(
MIPOCTHIX U CIIOKHBIX TIK B cGope, MDY
BHUPYCOB, . h
DETDOBHBYCO, nazepHsiil Brother,
Garreprodarcs. MHTEPAaKTUBHAs MTaHeNb,
JKU3HEHHBIH UK TITaHIICTHBIC
JTHK-coepxamux perucTpaTophl
Bupycos, PHK- (MOOUITBHBIN KJ1acc-
COZIEPIKAIIIIX KOMIUJIEKT YCTPOMCTB C
BUPYCOB, BHEUTHUMHU JJaTYNKAMHU
OakTepuodaros. pH), nentpudyra,
OO6patHas cTepuia3aTop,
TPAHCKPUIILIUS, http://www.eco.nw.ru Bes
peBepTasa, OUOoJIOTHS: HAYYHO-
MHTErpasa. 00pa3oBaTeIbHbIN HOpTal
Bupycusre http://school-
3abonesatna collection.edu.ru/collection
YelnoBeKa, »

l'azera «buomorus» u caut
KUBOTHBIX, .
pactenuit. CTTU]L, Ui yauTenen «5 ugy Ha
COVID-19, YPOK OHOTIOTHUU» 3K III0TI07T
COLIMaJIbHbBIE U blI
MEIUILIMHCKUE http://bio.rusolymp.ru
npoOJIeMBl.

46 [IpakTnueckas
pabota

«Co3nanne Mmoienu
BHUpYyCa»



https://www.google.com/url?q=http://www.eco.nw.ru&sa=D&usg=AFQjCNHgHpkvcBD8Pcokc7qyNi1IxMxtbw
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ
https://www.google.com/url?q=http://bio.rusolymp.ru&sa=D&usg=AFQjCNEzPRbTVUAkPXNQgJTo1X724ykAUQ

Tema «7Ku3HeHHBII HUKJ KJIETKH»

47

Knerounsrit mukiI,
€ro nepuojbl u
perymnsius.
Wutepdasza u MUTO3.
Ocob6ennoctu
MPOIIECCOB,
MPOTEKAIOIIUX B
uHTEpdasze.
[ToaroToBka KjIeTKu
K JICJICHUIO.
[IpecunTeTnueckui
(MOCTMUTOTUYECKUIA
), CHHTETUYECKUU U
MOCTCUHTETUYECKU I
(TPeMUTOTUYECKHI)
TIePUOIbI
nHTEep(Da3hI

48

MatpuuHbIl CHHTE3
JIHK —
permKanus.
[TpunHIUTIBI
pemukanuu JIHK:
KOMIUIEMEHTAPHOCTh
)
MTOJTYKOHCEPBATUBHBI
¥ CHHTE3,
AQHTHUIIAPAJUIETBHOCT
b

49

JlabGopaTopHas
pabota

«3yuenue
XpOMOCOM Ha
TOTOBBIX
MHUKpOTpenaparax»

50

Jlenenue KIeTKH —
muto3. Ctagun
MHUTO3a U
MPOUCXOIAIINE B
HUX MPOLECCHI.
Tunel MuTo3a.
Kapuokunes u
[IUTOKHHE3.
buonornueckoe
3HAUEHHE MHUTO34.

51

JlaGopaTopHas
pabora
«HaOmronenue
MHUTO32 B KJIETKaxX
KOHYHMKa KOpEIKa
JyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

52

Perynsauums
MHTOTHYECKOTO
IIUKJIa

KJIETKH.
[Iporpammupyemast
KJIETOYHAs THOEIb —
amnomnTo3.
Knerounoe sipo,

Harnaanas 6uosorus
«O0mmas ouoorus,
[pe3eHTanus,
I/IHTepaKTI/IBHaﬂ IIaHelIb,
uudposas madboparopusi
http://college.ru/biology



https://www.google.com/url?q=http://college.ru/biology&sa=D&usg=AFQjCNGWc4O02jaPa21R9hD7mh8Ywm6PqQ

XPOMOCOMBI,
(byHKIMOHATBHAS
TCeHOMHKA.

Tema «CTPOEHUE U ®YHKIIUN OPI"TAHU3MOB»

53

Opranusm Kak
€IMHOE LIEJIOE.
Ocob6enHoctu
CTPOCHHS U
KU3ZHEACSITCIIbHOCTH
OJHOKJIETOYHBIX
OPraHu3MOB.
bakrepuu, apxen,
OJHOKJIETOYHBIE
rpuoHI,
OJHOKJIETOYHBIE
BOJIOPOCIIH, APYTHE
MPOTHUCTHI.
Kononunansabie
OpraHU3MBI.
B3anmocss3b yacreit
MHOTOKJIETOYHOTO
opranusma. TkaHu,
OpTraHbl ¥ CHCTEMBI
opraHoB. Oprannsm
Kak €IMHOE IIeJI0€.
I'omeocras.

1

54

TkaHM pacTeHHH.
TUIBI pacTUTETBHBIX
TKaHEM:
oOpasoBaTebHas,
MMOKPOBHa,
MIPOBOISAIIAS,
OCHOBHal,
MEeXaHUYeCcKasl.
OcobenHoctu
CTpOCHHUS, PYHKITHI
U PACIIOJIOKEHUS
TKaHEW B opraHax
pacTeHUH.

55

JlaGopaTopHas
pabota
«3yuenue TKkaHeun
pacTeHu»

56

TkaHu >KUBOTHBIX U
yejioBeKa. THIIbI
>KUBOTHBIX TKaHE:
SIUTEINANIbHAS,
COEIMHUTENLHAS,
MBIIIIEYHAs,
HEpBHas.
OcobeHHOCTH
CTpOEHUs, PYHKIIMH
U PACIOJIOKEHUS
TKaHel B opraHax
JKUBOTHBIX U
YyeJIoBeKa.

57

Opransl.
BereratuBHbIe 1
TE€HEpAaTUBHBIE
Oprasbl pacTEHUM.




Oprasbl U CUCTEMBI
OpraHoB

YKUBOTHBIX U
yenoseka. OyHKIUU
OpraHoB U CUCTEM
OpraHoB.

58

Ornopa tena
opranu3moB. Kapxkac
pactenuii. CkeneTsl
OJIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
YKUBOTHBIX.
HapyxHb1ii 1
BHYTPEHHMH CKEJIET.
CrtpoeHnne u TUIIBI
COEIMHEHUS KOCTEN.

59

JBmxenue
OpPraHu3MOB.
JBmxenue
OJTHOKJIETOYHBIX
OpPraHU3MOB:
amMEOOHIHOE,
KTYTUKOBOE,
pECHUYHOE.
JBmxenue
MHOTOKJIETOUHBIX
pacTeHU:
TPOTIM3MBI U HACTHH.
JBrxenue
MHOTOKJIETOYHBIX
JKUBOTHBIX U
YeJnoBeKa:
MBILIEYHAs CUCTEMA.
Peduexc.
CkeneTHbIe MBILIIBI
1 BX padoTa.

60-61

IInTanne
OpraHu3MOB.
ITornomenue BOasI,
YIJIEKHUCIIOTO Ta3a U
MUHEpaIbHBIX
BEILECTB
pacTeHUSMH.
ITuranue >KMBOTHEIX.

62-63

JIpIxaHue
OPraHu3MOB.
JlprxaHue pacTeHui.
JIpIxaHue
JKUBOTHBIX.
Huddy3us razos
yepes MOBEPXHOCTh
kietku. KoxxHoe
JIbIXaHHE.
JlpIxaTenpHas
MOBEPXHOCTb.
XKabepHoe u
JE€ro4YHOE JIbIXaHUE.
JpIxanue
MO3BOHOYHBIX
JKUBOTHBIX U
YeJI0BEeKa.
DBOJIIOIIMOHHOE




YCIIO)KHEHHE
CTPOEHUSI JIETKUX
MO3BOHOYHBIX
YKUBOTHBIX.
JpixarenbHas
CUCTEMA YEJIOBEKA.

64-65

TpaHcnopT BelecTB
y OpraHu3MOB.
TpancnoptHbie
CUCTEMBI PACTCHUI.
TpaHcnopt BelecTB
y )KUBOTHBIX.
Kposenocnas
cucrema u e€
Oprassl.
Kposenocnas
cucrema
TTO3BOHOYHBIX
YKUBOTHBIX U
yenoseka. Cepite,
KPOBEHOCHBIE
COCY/IbI M KPOBb.
Kpyru
KpOBOOOpaIeHusI.
OBOJIOIMOHHEIE
YCII0KHEHUS
CTpOEHUs
KPOBEHOCHOU
CUCTEMBI
TTO3BOHOYHBIX
YKUBOTHBIX.

Pabota cepama u eé
peryusiuus.

66-67

Brinenenue y
OpraHu3MOB.
Brinenenue y
pacTeHui.
Brinenenue y
KUBOTHBIX.
CokpaTuTenbHbIe
BakyoJsin. Oprausl
BbIJICTICHUSI.
dunpTpanmus,
CeKpenust u
oOpaTHoe
BCACBhIBaHHE KaK
MeXaHU3MbI PabOThI
OpPraHoOB BbIJCIICHUSI.
CBs13b NOJIOCTH TEJIa
C KpPOBEHOCHOU U
BBIICTTUTENILHOM
CUCTEMaMH.
Brinenenue y
MO3BOHOYHBIX
YKUBOTHBIX U
yenmoBeka. [Toukmu.
Crpoenue u
(YHKIIMOHUpPOBaHHE
HedpoHa.
O6pazoBaHue MOUn
Y UeJIOBEKA.




68-69

3amura y
OpraHU3MOB.
3amura

y OJAHOKJIETOUHBIX
opranu3MoB. Criopsl
OaKTepuil U IUCTHI
MPOCTEHIIHNX.
3amura y
MHOTOKJIETOYHBIX
pacTeHui.
Kyrukyna. Cpencraa
IIACCUBHOU U
XUMHUYECKOU
3aIUTHL.
OUTOHLUABIL.
3amura y
MHOTOKJIETOYHBIX
YKUBOTHBIX.
[TokpoBbI U uX
MIPOU3BO/IHBIE.
3aiuTa opraHusma
oT OoJIe3HEH.
NmMmmyHHas cucrema
YeloBeKa.
Knerounsrit u
T'yMOPaJIbHBIN
WMMYHUTET.
Bpoxnénnsii n
MIPUOOPETEHHBIN
cnienuduaeckuit
UMMYHHUTET. Teopus
KIJIOHAJIbHO-
CEJIEKTUBHOTO
nvmmyHutera (I1.
Opnux, ©.M.
bepner, C.
Toneraga).
Bocnanurensubie
OTBETHI OPraHU3MOB.
Ponsb BpoxkaénHoro
UMMYHHUTETA

B Pa3BUTUU
CUCTEMHBIX
3a00JIeBaHUI.

70-71

Pazgpaxumocts n
perymnsus

Yy OPraHU3MOB.
Pazgpaxxumocts y
OJIHOKJIETOYHBIX
OpraHU3MOB.
Takcucel.
'ymopanbnas
peryisnus u
SHJIOKpHUHHAs
CUCTEeMa KUBOTHBIX
u yenoBeka. JKenesbl
SHIOKPUHHOM
CHUCTEMBI U UX
rOpMoOHBI. [lelicTBue
TOPMOHOB.
B3anmocss3b
HEPBHOM U




SHJOKPUHHOMN
CUCTEM.
I'unoranamo-
runopu3apHas
cucreMma.

72-73

KoHntpoinbH
ast pabora
«CtpoeHue
U QyHKIIUU
OpraHu3MOB
»

1 TecT

Tema «PASMHOXEHUE U PABBUTHUE OPI'TAHU3MOB)»

74-75

DopMmsbl
Pa3MHOKEHHUS
OpPraHU3MOB:
Oecrosioe (BKITrOUast
BETre€TaTUBHOE) U
noJjiopoe. Buapl
Oecrionoro
Pa3MHOKEHHS:
MMOYKOBaHHUE,
CIIOPYJISIIIHS,
(dbparmenTanusi,
KJIOHUPOBAHHUE

2

75-78

ITonmosoe
pa3MHOKEHHE.
ITonoBrie

KJIETKH, WJIM TaMETEHL.
Meitios. Ctaguu
merio3a. Ilosenenue
XpPOMOCOM

B Meiio3e.
Kpoccunrosep.
brnonornueckuit
CMBICJ Meio3a u
MOJIOBOTO Mpoliecca.
Meii03 1 ero MecTo
B JKM3HEHHOM ITHKIIE
OPraHU3MOB.

79-80

[IpenzapoapliiieBoe
pa3BUTHE.
I'amerorenes y
KUBOTHBIX.
[TonoBeie xene3bl.
O6pazoBanue u
pa3BUTHE MOJOBBIX
KIIETOK.
Crnepmarorenes u
oorene3. CTpoeHue
MIOJIOBBIX KJIETOK.
OnnonoTBopenue u
SMOpHOHANIBHOE
pa3BuTHE
KUBOTHBIX.
Crnioco6b1
OIIOJIOTBOPEHHUS:
HapyXHOE,
BHYTpEHHEE.
[TapTeHorenes.




81-82

NupuBunyansHoE
pa3BuUTHE
OpraHU3MOB
(oHTOTEHE3).
DOMOpHOTOTHS —
HayKa O pPa3BUTUU
OpTraHW3MOB.
Mopdorenes — onHa
U3 TJIABHBIX
npooieM
SMOPHOJIOTUH.
Konnenmums
MOp(OTeHOB U
MOJIeNN
Mop¢orenesa.
Craguun
sMOpHoreHesa
JKUBOTHBIX (Ha
TIPUMEPE JISITYIIKH).

83-84

Pocr u pazsutne
YKUBOTHBIX.
[TocTamOproOHaTBEHBL
i nepuon. [Ipssmoe n
HEMpsIMO€e pa3BUTHE.
PasButue ¢
MeTaMoph0o30M

85-86

Pa3zmHoxeHue u
pa3BUTHE PACTEHUII.
l'amerodur n
criopodut. Metios B
YKU3HEHHOM LIUKJIe
pacTeHuH.
OO6pazoBaHue CIop B
Mpoluecce Meno3a.
I'amerorenes y
pacTeHui.
O11010TBOpEHUE U
pasBUTHE
PacCTUTENBHBIX
OpraHU3MOB.
JBoiiHoE
OTUIOIOTBOPEHUE Y
I[BETKOBBIX
pacTeHUH.

Tema «I'eHeTnKa — HayKa 0 HACJC¢ACTBEHHOCTH U H3BSMCHYHUBOCTH OPraHu3MoB»

87

Hcropus
CTAHOBJICHUS U
pa3BUTHS TEHETUKU
Kak HayKu. PaboTsl
I'. Meunnens, I'. ne
®pwu3za, T. Moprana.
Poub
OTE4YECTBEHHBIX
YUEHBIX B Pa3BUTHH
reHeTuKu. PaboThl
H.K. Komnb1ona,
H.N. BaBuosa,
A.H. benozepckoro,
I'.JI. Kapnieuenko

1

88-89

OCHOBHBIE
TEHETUYECKUE




MOHSATHSA U CUMBOJIBL.
TI'omonorudnnie
XPOMOCOMBI,
aJIJICJIbHBIC TEHEI,
aIbTEPHATUBHBIC
MPU3HAKH,
JOMUHAHTHBIA U
PELIECCUBHBII
MPU3HAK,
TOMO3HI0Ta,
reTePO3UTOTa,
ypcTas JIMHUS,
TUOPUIBI, TEHOTHIIL,
(denotun. OCHOBHBIC
METOJbI TCHCTHKH:
TUOPUIOTOTUIECKU I
, IUTOJIOTUYECKHUH,
MOJIEKYJISIPHO-
TCHETUYCCKHIA,

Tema ((33KOHOMepHOCTI/I HAaCJCACTBCHHOCTH)

90 Mosnoru6pu
JTHOE
CKpENIMBaHU
e. [lepBriit
3aKOH
Mennens —
3aKOH
eauHo00pa3
Us THOPHUIOB
TEepBOTO
MOKOJICHHS.
[IpaBuno
JIOMUHHPOBA
Husi. Bropoit
3aK0H
Meunnensa —
3aK0H
pacierieH!
sl IPU3HAKOB.
Ilutonoruue
CKHE OCHOBBI
MOHOTHOPHT
HOT'O
CKpEILIMBaHU
s. 'unoresa
YHUCTOTBI
ramer.

91 IIpakTnuec
Kas padora
«M3yuenue

pe3yabTaToB
MOHOTHOPHUT




HOro

CKpCIIUBaHH
1y
TP030HUITBD)
92-93 Perymsimus
TPAHCKPUIIIIUU U
TPAHCISAIUU B
KJICTKE U B
Opra"u3Me
94-96 AHanmm3upyo 1K B cbope, MOY
niee na3epubiii Brother,
CKpELIMBaHH WHTEPAKTUBHAS ITaHEb,
e. TUTAHIIETHBIC
Hemnonnoe pErucTpaTopsl
JIOMUHHPOBAHUE (MO6HJ’II)HI)H>1 KJ1acc-
07-98 JurubpuHoe KOMILJIEKT YCTPOMCTB C
CKpCIIMBAaHHUE. BHEIITHUMH JITaTINKAMH
Tperui 3akoH pH), untepakruBHOE
Menens — 3aKon yue6GHOe rocobue
HE3aBHCHMOTO «Harmsanaasg onosorus.
HaclIeOBAHIA XnMmud ki1eTku. Bemectsa
MPU3HAKOB.
L{1TONOrHYeCKHe KJICTKH ¥ TKaHWY,
OCHOBBI PCaKTHUBHI, TTOTHOC,
JTUTUOPUIHOTO ropesnka
CKpCIMBAHUS. http://college.ru/biology B
99 [TpakTrueckas TOMOILb YYUTEIIO
pabora OMOJIOTHH:
«Msyuene 00pa3oBaTeNbHBINA CAaUT
pe3ynbTaToOB
JUIUGPUIHOTO NECOH HI'TTY
CKpEIIUBAHNS Y http://school-
JPO30(QHIIBD) collection.edu.ru/collection
100-102 Cuenennoe lasera «buonorus» u cair
HaCJIC/I0BaHNEC 11 yaurenei «5 uay Ha
MPU3HAKOB.
P£1)60TH T. Moprana. %paoﬁ?monomn»
CuemieHHoe
HAC/IeJOBAHME Harnsanas 6uonorus
I€HOB, HAPyILIEHHE «O06mas 6uosorus»
CIEIIJICHHOTO
HACJICI0BaHUS
103-104 XpomocomMHast
TeOpus
HACJICJICTBEHHOCTH
105-106 I'eneTtuka nomna.
XPpOMOCOMHBIM
MEXaHU3M

oIpe/ieICHUs oJa.
AyTOCOMBI U
MMOJIOBBIC
XPOMOCOMBI.
I'omorameTtHsIi 1
reTeporaMeTHbIN
moia. I'eneTnueckas
CTPYKTYpa MOJIOBBIX
XpPOMOCOM.
HacnenoBanue
MPU3HAKOB,



https://www.google.com/url?q=http://college.ru/biology&sa=D&usg=AFQjCNGWc4O02jaPa21R9hD7mh8Ywm6PqQ
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ

CHCIIIICHHBIX C
I10JIOM.

107-108

T'enotun xak
IEJIOCTHAS CHUCTEMa.
[Inenorpornus —
MHO’KECTBEHHOE
JNIEUCTBUE I'eHa.
MHuosxecTBEHHBIN
AIIICIIA3M.
Bzaumoneiicteue
HeaJJeJIbHBIX T€HOB.
KomrutemenTapHocT
b. DIKCTAa3.
[Tonmumepus.
T'eneTnueckuit
KOHTPOJIb PA3BUTHS
pacTeHui,
SKUBOTHBIX U
YyeJIoBEKa, a TaKKe
(hbM3MOJIOTHUECKIX
MPOLECCOB,
MOBEAECHUS U
KOTHUTHBHBIX
(byHKIMH.
T'eneTnueckue
MEXaHU3MBI
cuMOuorenesa,
MEXaHU3MBI
B3aUMOJIEHCTBUA
«XO35IMH — MMapa3uT»
1 «XO3IUH —
MHKPOOHOMY.
T'eneTnueckue
ACIIEKThl KOHTPOJIS U
H3MEHEHHUS
HacJIE€ICTBEHHOU
uHdopmaruu B
MMOKOJIEHHUIX KIIETOK
Y OPTaHU3MOB.

109

KonTposnbHas
pabota
«3aKOHOMEpPHOCTHU
HACJICJICTBEHHOCTH

1 pemenue
3aga4

Tema «3aKOHOMepHOCTH HU3MECHYUBOCTH»

110-112

Bsaumoneiictsue
TEHOTHUIIA U CPEJIbl
pu GOPMHUPOBAHUH
(dheHoTHIIA.
H3meHunBocCTh
MPU3HAKOB.
KauecTBeHHBIE 1
KOJINUECTBEHHBIE
IpU3HaKu. Bubl
M3MEHUYUBOCTH:
HEHACJIEACTBEHHAST U
HaCJIECTBEHHA.

113

Mo nudukanronHas
HM3MEHYUBOCTE. POk
cpenbl B




(dopmupoBaHun
MO (UKAITIOHHOK
M3MEHYHUBOCTH.
Hopwma peaknuu
MPU3HAKA.
BapuaunoHHbIH psij
1 BapualoHHas
kpuBas (B.
Horanucen).
CaoiicTBa

MO T (PHKAITIOHHOM
MU3MEHYHUBOCTH.

114

JlabopaTopHas
pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PHUKATUOHHOMN
W3MEHYUBOCTH.
[Toctpoenne
BApPHUAIMOHHOTO
psana u
BapHUALIMOHHOMN
KpPHUBOW»

115-116

T'enoTunnueckas
M3MEHYNBOCTE.
CaoiicTtBa
T€HOTHIINYECKOUN
M3MEHYNBOCTH.
Bunnr
T€HOTUITHYECKOMN
W3MEHYNBOCTH:
KOMOHWHATHBHAS,
MYTaIlMOHHAasI.
KomOunarusnas
N3MEHYUBOCTb.
Meii03 1 MoI0BOM
MPoIIeCC — OCHOBA
KOMOMHATUBHOM
W3MEHYUBOCTH.
Pons
KOMOMHATUBHOM
W3MEHYUBOCTH B
CO3/IaHUH
T'€HETHYECKOTO
pa3HOOOpa3us B
npeenax oJHOTO
BUIA

Xumuns kieTkd. BemmecTa
KJIICTKHN U TKaHH)),
pEaKTUBEI, IIOTHOC,
ropeska
http://college.ru/biology B
MMOMOIIb YYUTEITIO
OHOJIOTHU:

00pa3oBaTeNbHBINA CAUT
UECOH HI'TIY
http://school-
collection.edu.ru/collection
I'azera «buoorus» u caut
JUIsL yauTenen «5 uny Ha
YPOK OHOJIOTHUI»
POII
Harnsanas 6uosorus
«O0mas onosorus

117-118

MyrannoHHas
W3MEHYUBOCTD.
Buapl myranmii:
TeHHBIE,
XPOMOCOMHEBIE,
T€HOMHBLIE.
CHoOHTaHHBIE U
WHyLIUPOBAHHbIE
MYyTalHH.
ComaTnyeckue u
MOJIOBBIE MYyTallUH.
[IprunnbI
BO3HUKHOBEHUSI



https://www.google.com/url?q=http://college.ru/biology&sa=D&usg=AFQjCNGWc4O02jaPa21R9hD7mh8Ywm6PqQ
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ

MYyTaluu.
MyrareHs! U ux
BIIUSIHUE

Ha OpraHU3MBlL.
3aKOHOMEPHOCTH
MYTaLlMOHHOTO
rpoiiecca. 3akoH
TOMOJIOTHUECKUX
pAI0B

B HACIICJICTBEHHOM
n3menunBocT (H.I.
Bagsunos).
BuesnepHnas
U3MEHYUBOCTb U
HACJIEJICTBEHHOCTh

119

[IpakTnueckas
pabota

«Myrannu y
npo3o¢ubl (Ha
TOTOBBIX
MHKpOIIpernaparax)»

Tema «I'eHeTuka 4ejo

BECKa»

120-121

Kapunorum yenosexka.
MexnayHapoaHas
nporpaMmma
HCCIIEOBAHUS
reHoMa 4eJIOBEKA.
Merto bl U3yyeHust
T€HETHKH Y€eJI0BEKA:
TreHeaIOTHYCCKUH,
OJIM3HELIOBLIN,
IUTOTCHETUUECKHUH,
MOMYISAIUOHHO-
CTaTHUCTHYECCKHUM,
MOJIEKYJISPHO-
TeHEeTHUYECKUH.
CoBpeMeHHOEe
onpeeieHue
TeHOTHUIIA:
MMOJTHOTE€HOMHOE
CEKBEHHPOBAHUE,
FEHOTUITMPOBAHUE, B
TOM YHCJIE

¢ noMoisro I11P-
aHaIn3a.
HacnencrBenHsle
3a00J1eBaHUSA
venoBeKa. | eHHbIE U
XPOMOCOMHBIE
0O0JIE3HU YEIIOBEKA.
boie3nn

C HaclIeJICTBEHHOM
MPEAPACIONIOKEHHO
CTBIO. 3HAUCHHE
MeIUIIMHCKOM
T€HETUKH

B NIPEJOTBPALLECHUU
1 JI€UEHUN
reHETHYECKHX
3a00J1€eBaHuit
YyeJIoBeKa.




Menuxko-
T'€HETUYECKOE
KOHCYJIBTHUPOBAHUE.

122

[IpakTnueckas
pabora
«CocraBieHue u
aHaIu3
POJIOCIIOBHOMY

Tema «Ce.]'IeKIII/Iﬂ OpraHusmMoB»

123

Homectukarus u
CeJICKITHSI.
3apoxaeHue
CEJICKITUHU U
JIOMECTHKAIIHH. .
Pons cenexuuu B
CO3JITaHUU COPTOB
pacTeHU U IOPOL
KUBOTHBIX. CopT,
Mopo/Jia, IITaMM.
3akoH
TOMOJIOTHYECKUX
pAIOB

B HACJIEJICTBEHHOM
m3menunBocTy H.M.
Basunosa, ero
3HAYCHHUE IS
CEJIEKIIMOHHOMI
paboTHI.

124

JlabopaTopHas
pabota
«3yuenue copToB
KYJIbTYPHBIX
pacTeHui U noposa
JOMAIITHUX
KUBOTHBIX)»

125-127

MeTtoanl
CEJIEKIIMOH
HOH
paboTHI.
HckyccTBe
HHBIN
oTOO0D:
MacCOBBII
H
WHIUBUIYa
JIBHBIMN.
OTansl
KOMOMHAIHN
OHHOM
CEIICKIIHH.
HcneiTanu
e
MIPOU3BOIU
Teein




o
IMOTOMCTBY.

OTt60p

128

KontponbHas
Pabora «Cenexuus-
KaK HayKa»

1 TecT

Tema «bHOTEXHOJIOTHS U CHHTEeTHUYECKAsA OHOJI0THs»

129

buorexnosnorug xak
HayKa 1 OTPaCIib
MIPOU3BOJCTBA

1

130-131

JlaGopaTtopHas
pabora
«M3yueHne
00BEKTOB
OMOTEXHOJIOTUI.
[TpakTnueckas
pabora
«Ilomyuenue
MOJIOYHOKHCITBIX

IIPOAYKTOBY.

132

Co3nanue
TEXHOJIOTHH U
WHCTPYMEHTOB
1eJIeHANIPaBIEHHOTO
W3MEHEHUS U
KOHCTPYHPOBAHHS
T€HOMOB C I[EJIBIO
TTOJTydCHUS
OpPraHu3MOB M MX
KOMIIOHEHTOB,
coJiepKaIniux He
BCTpEUAIOIIHECS

B MPUPOJIC
OMOCHUHTETHUYECKHE
MyTH.

Kierounas
WHXCHEPHSL.
MeTtoanl

KYJIbTYpbI KJIETOK U
TKaHEW pacTeHUH U
JKUBOTHBIX.
Kpuobanku.
ComaTnyeckas
rudpun3aIus u
COMATHYECKUI
AMOpHOTeHe3.
Hcnonap3oBanue
ranjJouoB B
CEJICKIIMU PACTCHUH.

133

XpoMOCOMHas U
TeHHAasi HHKEHEPHUSL.
HckyccTBeHHBIN
CUHTE3 T'eHa U
KOHCTPYHpPOBaHUE
PEKOMOMHAHTHBIX
JHK. Co3nanue
TPaHCTEHHBIX
OpPraHU3MOB.
JloCTIKEeHHs u

[1IK B cbope, MDY
na3epubiii Brother,
WHTEPaKTHBHAS TAHEIIb,
TUTAaHIIETHBIC
pPEeTucTpaTophl
(MOOMIIBHBIN Kiacc-
KOMIUIEKT YCTPOUCTB C
BHEIIHUMU JTATYNKAMHU
pH), untepakruBHOE
yuebOHoe rnocodue
«Harmsanaasg onosorus.

Xumus kieTkd. Bemecta
KJIETKH U TKaHH,
PEaKTUBBI, TTOJHOC,
ropeinka
http://college.ru/biology B
MTOMOTIb YIUTEITIO
OHOJIOTHU:
00pa3oBaTeNbHBINA CAUT
UECOH HI'TIY
http://school-
collection.edu.ru/collection
I'azera «buoorus» u caut
JUISL yauTenen «5 uny Ha
YPOK OHOJIOTHIY
POII
Harnsgnas 6uosorus
«O01mast OHoIorus»



https://www.google.com/url?q=http://college.ru/biology&sa=D&usg=AFQjCNGWc4O02jaPa21R9hD7mh8Ywm6PqQ
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ
https://www.google.com/url?q=http://school-collection.edu.ru/collection&sa=D&usg=AFQjCNEMnljz2ZNBK6BzMbQBPcD4kMXnLQ

MEePCIEKTUBBI
XpPOMOCOMHOM U
T€HHOW UHKECHEPUHU.
DKOJIOTHYECKHUE 1
STUYECKHUE
po0IeMbl TEHHOM
WHXXECHEPUHU.

134

Menackue
OHMOTEXHOJIOTHH.
IToctrenomuas

g poBas
meaunuHa. [T1P-
JIMarHOCTHKA.
MeTab010MHBIH
aHanus,
TE€HOLICHTPUYECKU I
aHaJIM3 MPoTeoMa
YyeJoBeKa s
OLIEHKH COCTOSIHMS
€ro 3710POBBSL.
Ucnonn3oBanne
CTBOJIOBBIX KJIETOK.
Taprernas tepanus
paka.
3D-6uounnxeHepus
TUTsI pa3pabOTKH
(yH1aMEeHTaJIbHBIX
OCHOB MEIUIIMHCKHAX
TEXHOJIOTHH,
CO3IaHUs
KOMIUIEKCHBIX
TKaHEH coueTaHnueM
TEXHOJIOTHH
TPEXMEPHOTO
OMOTPUHTHUHTA U
ckaddonuara s
pelieHus 3aaa4
MEePCOHAIM3UPOBAHH
Ol MEIUIINHEL.

134-136

Hrtorosoe
MOBTOPCHHE

Bcero
4acoB

136

OueHouH
BIX
npoueny
p




KanenagapHo-remarnyeckoe mianuposanue 11 kiace

Ne ypoka | lara\naTsl HaunmeHoBaHue Koauyecrs | KoHTpoubH Bo3MoikHbIe
YPOKOB MPOBeJACHU pa3jaesioB U TeM 0 4YacoB ble padoThI 90P\IIOP
| yueOHOro npeamera (ouenounbie | OBOPYJOBAH
npoueaypbi) HNE
1. OBOJIIOLMOHHAS 2 WNHuTrepakTuBHas
teopus Y. JlapBuHa. MaHeIb
[Ipennocenku Kommerorep
BO3HMKHOBEHUS [Mu¢posoit
napBuHu3Ma. JKu3Hb BU3yaJIN3aTOp
Y Hay4Has Temarnueckue
NesTeNbHOCTD Y. IIpe3eHTalNH
HapBuHna. TemaTnueckue
TaOJINIIBI
2. JBrxymiue 2
CHJIBI
IBOJTIOLIHI
BHJIOB  TIO
Y.lapBuny

3. Odopmienne 1
CUHTETUYECKOUN
TEOPUH IBOJIIOLUN
(CTD). HetitpanpHas
TEOPUs IBOJIIOLINH.

CoBpeMeHHas
3BOJIIOLIMOHHASA
o6uomorus.
3HaueHHe
SBOJIIOIIMOHHOMN
TEOPHUH B
hopmupoBaHUHN
€CTECTBEHHO-
Hay4YHOU KapTHUHBI
Mupa.

4, [Tomynsamms kak 3 WNHTepakTuBHas
3JIeMEHTapHast MaHeJb
€VMHULA HBOJIFOIUY. Kommnsrorep
CoBpemMeHHbIE [udposoit
METO/Ibl OLICHKH BHU3yaJIn3aTop
FE€HETUYECKOTO Temaruueckue
pa3zHooOpasus u MIPE3EeHTaLUN
CTPYKTYpBI Temaruueckue
HNOMYJISALUN. TaOIUIIBI
HN3menenue
reHodoHIa
NONYJSLUN KaK
2JIEMEHTapHOE
IBOJIFOIIMOHHOE
SIBJICHUE.

5. 3aKoH 2

TE€HETUUYECKOTO
paBHOBeECHs

X.BaiinOepra




6. JlaboparopHas WNuTepakTuBHAs
pabora MaHeNb
«Bp1siBICHUE Kommerorep
HU3MEHUYUBOCTH Y [udposoii
ocobeii 0THOTO BU3YaJIN3aTOP
BHUIIA» TemaTuueckue
pe3CHTAINH
TemaTnueckue
TaOJINIIBI
1. DneMeHTapHbIE
(haKTOPHI IBOJIOIHAN
8. Hpetid reroB — WuTepakTuBHAS
CIy4aliHbIE MaHENb
HEHAIPABIICHHBIC Kowmrmerotep
W3MEHEHHUs YacTOT [Mudposoii
ajuienen BHU3yaJIN3aTop
B TTOTTYJISIIIHSIX TemaTudeckue
Mpe3CHTAINH
TemaTnueckue
TaOJINIIBI
9. Dddekt ocHOBaTES.
Opghexm
OYymwLI04H020
20pIbIUIKA.
CHuoicenue
2eHemuUYecKo2o
pazHooobpasusi:
NPUYUHBL U
C1e0Cm8BLUsl.
10. EcTtecTBeHHbIN 0TOOD WNHTepakTuBHas
— MaHeNb
HaNpaBJISIOMINI Kommnerorep
(haKTOp IBOJIOIUH. [udposoit
Dopmbl BU3YaJIU3aTOP
€CTECTBEHHOT'O TemaTtuueckue
oTOOpa: IBMKYILUH, Mpe3eHTAINH
CTAOMIIM3UPYIOIIHH, TemaTuueckue
pa3pbIBarOIINiA TaOJIUIBI
(MM3pYNTUBHBIN).
[TonoBoii oT6Op.
Bo3nukHoBeHue u
IBOJTIOIIHS
COILIMAIILHOTO
MOBE/ICHUS
YKUBOTHBIX
11. [IpucnocobneHHOCTH
OpPraHU3MOB KakK
pe3ynabTaT
MUKPOIBOJIOIUH.
Bo3HukHOBEHUE
IpUcnocoOIeHul y
OpTraHU3MOB.
Apomop¢o3sl 1

nauoagariTaliim.




[Ipumepst
MIPUCTIOCOONICHHUN Y
OpraHu3MOB:
Mop(doIorHIecKue,
¢bu3nonornuecKue,
OHMOXUMUYECKUE,
MOBEJICHUECKHE.
OTHOCHUTENBHOCTh
PUCTIOCOOTEHHOCTH
OpPraHu3MOB.

12.

JlabopaTtopHas
pabota
«[Ipucnocobnenus
OpPTaHW3MOB H UX
OTHOCHUTEITbHAS
11e71€CO00Pa3HOCThY.

13.

JlabopaTopHas
pabota
«3yueHne
apomMop(}o30B u
WIMOAIANTAIuN y
pacTeHui u
YKUBOTHBIX)»

WNHTepakTuBHas
IMaHeIb
Kommerorep
[udposoit
BU3YaJIN3aTOP
TemaTnueckue
Mpe3eHTalNN
TemaTnueckue
TaOIULIBI

14.

Bun, ero xpurepun u
CTPYKTypa

15.

JlaGopaTopHas
pabota
«CpaBHEHUE BUJIOB
o
MOP(HOIOTHIECKOMY
KPUTEPHUIO»

16.

BunooOpa3zoBanue
KaK pe3ylbTaT
MUKPO3BOJIIOLUH.
N3onamus —
KIIF0OUeBOU (pakTop
BUJI000pa30BaHus.
[Tytu 1 cnoco6sl
BUI000pa30BaHUA:
aJIomaTpu4ecKoe
(reorpaduyeckoe),
CUMIATPUYECKOe
(?K0JIOTHYECKOE),
«MTHOBEHHOE»
(monumIONAM3aIIHS,
ruOpHIU3aIus).
JlmatensHOCTh
IBOJTFOIIMOHHBIX
IPOIIECCOB.
MexaHu3Mbl
(hopMupoBaHUs

OHMOJIOTUYECKOTO

NutepaktuBHas
naHesb
Komnerorep
[udposoit
BH3yaJIU3aTop
TemaTnueckue
MIPE3CHTALINH
Tematuueckue
TaOJIULIBI




pa3zHooOpasus. Poib
ABOJIFOIIMOHHO M
OMOJIOTHH B
pa3paboTke HAyIHBIX
METO/IOB COXpaHEHUS
Oropa3zHooOpasusl.
MuUKpO3BOIIOLUS U
KODBOJTIOIIHS
1apa3suToB U UX
X03s51€B. MeXaHU3Mbl
dbopMuUpOBaHUS
YCTOMYUBOCTH
K aHTHOMOTHUKAM U
croco0Ob! 6OPHOBI €
HEH.

17.

Meronas! n3ydeHus
MaKpO3BOJIOLUU.
ITaneoHTONIOTMYECKH
€ METO/Ibl U3yUeHUs
9BOJIIOLIUY.
[Iepexonubie Gpopmbl
U (uIoreHeTHYECKue
PSIBI OPTaHU3MOB.

18.

OMOpPHOTOTHIECKHE
Y CPaBHUTEIHHO-
MOpP(OJIOruvecKue
METO/Ibl U3y4EHUS
3BOJIIOLIMM.
I'eneTnueckue
MEXaHU3MBbI
3BOJIIOLAH
OHTOT€He3a U
NOSIBJICHUSA
3BOJIIOLIMOHHBIX
HOBLIECTB.
['omonoruuneie n
AHaJOTUYHbIE
OpraHsbl.
PynumenTaphsie
OpraHbl U aTaBU3MBI.
MonekynsapHo-
TE€HETUYECKHUE,
OMOXMMHYECKUE U
MaTeMaTUYECKUe
METO/bl U3yUEHUS
3BOJIIOLIMH.
['omonornuneie
TEHBI.

19.

buoreorpaduueckue
METO/1bl U3y4YEHHUS
9BOJIIOLIUU.
CpaBHeHue ¢Guopsl 1
(ayHbl MATEpUKOB U
OCTPOBOB.




20.

OO0uiue
3aKOHOMEPHOCTH
(npaBuia)
sposronmy. [IpuHnumn
CMEHBI (PYHKIIUH.
HeobpaTumocthb
HBOJIIOIHH.
AnantTuBHas
panuanusi.
HepaBHoMepHOCTB
TEMIIOB HBOJIIOIHH.

21.

O060061manmui ypok

22.

Meronap! n3ydeHus
9BOJIIOLIUHU

Tema «IIpoucxoxaenue u

a3BHUTHE KU3HH HA 3emiie»

23.

Hayunsbie runoressl
MIPOUCXOKICHUS
’KM3HU Ha 3eMiie.
AOuorenes u
TTaHCTIEPMUS.
JlonayuHsle
MPEACTABIICHUS O
3apOXKIACHUM KU3HU
(kpearmoHU3M).
TI'umotesa
MOCTOSIHHOTO
CaMO3apOoKICHUS
JKU3HU U €€
OIIPOBEPIKEHUE
oneiTamu O. Pemn,
JI. Cnammanmann, JI.
[Tactepa.
[Ipoucxoxnenue
JKU3HH U
acTpoOHOJIOTHSI.

2

24,

OcHOBHBIE ATAIbI
HEOPraHUYEeCKOMU
IBOJTIOIUH.
[lnanerapnas
(reonoruueckas)
IBOJIIOIIHSL.
Xumuueckas
IBOJIIOIIHSL.
AOHOTeHHBIN CUHTE3
OpPraHUYECKUX
BELIECTB

U3 HEOPraHMYECKUX.
Omneitr C. Muinepa n
I'. IOpu.
O6pazoBaHue
MOJIUMEPOB

13 MOHOMEPOB.
KoanepsaTtnas
runote3a A.U.




OnapuHa, runoresa
MEPBUYHOTO OyIbOHA
k. XonpaelHa,
reHETUYEeCKas
rumnoresa I'.
Ménnepa. Pu6o3umsl
(T. Yek) u runotesa
«vupa PHK» Y.
I'unGepra.

25.

Bupryansnas
nabopatopHast
pabota
«MoaenupoBaHue
onbITOB Musnepa—
Opu no n3yuenuto
abMOreHHOT 0
CHUHTE3a
OpraHUYECKUX
COoeqUHEHNN
B IIEPBUYHOM
atMocdepe»

WNHTrepakTuBHas
IMaHeIb
Kommerorep
Hudposoit
BU3YaJIN3aTOP
TemaTnueckue
MpEe3eHTalN
TemaTnueckue
TaOJINIIBI

26.

Uctopus 3emnu u
METO/IBI €€ N3YUEHHS.
Hckomnaembie
OpraHuYeCKHe
OCTaTKH.
I'eoxpononorus u eé
METO/IBI.
OtHOCuTENbHAS U
abcoroTHas
TE€OXPOHOJIOTHSL.
I'eoxpoHonornyecka
s ILIKaJIa: 30HBI, 3PbI,
NEPHOJIbI, SMOXHU.

217.

JlaGopaTopHas
pabota
«3yuenue u
OTHCaHue
HCKOTIaeMbIX
OCTaTKOB JJPEBHUX
OpPTaHH3MOBY

28.

HauanbHbie 3Tansl
OpraHUYECKOUN
3BOJIIOLUH

29.

IIpoucxoxaenue
MHOTOKJIETOYHBIX
OPraHu3MOB.
Bo3uukHoBenue
OCHOBHBIX I'PYIIII
MHOTOKJIETOYHBIX
OPraHu3MOB.

30.

OCHOBHBIE ITAIIbI
3BOJIIOLIUA
paCTUTENHLHOTO MHpPA




31.

[IpakTrueckas
pabora
«M3yuenue
0coOeHHOCTeH
CTPOCHMS paCTEHUU
Pa3HbIX OT/EIOB)

32.

OcCHOBHBIE ATaIbI
IBOJTFOITUHT
KUBOTHOTO MHUpA.
OcHoBHbIE
apoMopdo3bl
KUBOTHBIX.
Bennckas dayna.
KemOpuiickuil B3pbIB
TIOSIBJICHUC
COBPEMEHHBIX THIIOB.

33.

[IpakTnueckas
pabota
«3yuenue
ocobeHHoCTEH
CTpOEHUs
TTO3BOHOYHBIX
YKUBOTHBIX)»

34.

PazButne xxu3nu Ha
3emJie 1o 3pam u
MepUoJiaM: apxeu,
MPOTEPO30ii,
Majaeo030M, MEe3030H,
KaitHo30i. O0mas
XapaKTepUCTUKA
KIuMaTa u
Ire0JIOTHYECKHUX
MPOIIECCOB.
[TosBnenue u
pacuBer
XapaKTePHBIX
OPraHu3MOB.
VYrneoOpa3oBanue:
€ro yclIOBHS U
BIIMSIHUE Ha ra30BbIN
COCTaB aTMOCQEPHI.
MaccoBsie
BbIMUPAHUS —
9KOJIOTHYECKHUE
KPHU3HCHI MPOILIIOTO.
[Ipyuunnsl 1
CIICICTBUS MaCCOBBIX
BBIMUPAHUM.
CoBpeMeHHbIN
9KOJIOTUYECKUI
KpHU3HC, €ro
0COOCHHOCTH.
[Tpobiema




COXpaHCHHSI
Onopa3zHooOpasus Ha
3emue.

35.

YrineobpazoBanue:
€ro YCJIOBHSI U
BJIMSIHUE HA ra30BbII
coctaB aTMochepsl

36.

[Ipuunnbl 1
CIJICZICTBHUSI MaCCOBBIX
BBIMHUPAHUI.
CoBpeMeHHBIH
3KOJIOTUYECKU I
KPH3HC, €ro
O0COOEHHOCTH.
[IpoGnema
COXpaHCHHS
Onopa3zHooOpa3us Ha
3emue.

NHTepakTuBHas
IMaHeIb
Kommerorep
Hudposoit
BU3YaJIN3ATOP
TemaTuueckue
MpEe3eHTalNN
TemaTnueckue
TaOIUIIBI

37.

CoBpemeHHas
cucreMa
OpraHMYECcKOro MHUpa

38.

O60061manmui ypok

39.

[Ipoucxoxnenue u
pa3BHUTHE )KU3HU HA
3emiie

Tema «lIpoucxoxaeHre Yea0BeKa — aHTPOTIOTEHE3

40.

AHTpPONOJOTHS —
HayKa O 4eJIOBeKe

1

41.

PazBurue
MPECTABICHUI
0 TIPOUCXOKJICHUHU
yeJIoBeKa

42.

CXOICTBO 4YeJIoBEKa ¢
JKMBOTHBIMU.
CucremaTnyeckoe
IIOJIOKEHHE
yeJIoBeKa.
CBHUAeTENLCTBA
CXOJICTBA YEJOBEKA C
JKMBOTHBIMU:
CpPaBHUTEJIBHO-
MOpP(hOJIOTHYECKHE,
AMOPHOJIOTHYECKHE,
(buzmosoro-
OMOXMMHUYECKUE,
MTOBEJICHUECKHE.
OTinnuus JeroBeka
OT KUBOTHBIX.
[IpsmoxoxaeHue u
KOMILJICKC
CBSI3aHHBIX C HUM
npu3HakoB. PazButue
TFOJIOBHOTO MO3Ta M




BTOPOW CUTHAJIBHOM
CHUCTEMBI.

43.

JlabopaTopHas
pabora
«M3yuenue
0coOeHHOCTeH
CTPOCHHUS CKeJleTa
YeII0OBEKA, CBSI3aHHBIX
C TIPSIMOXOXKICHUECM)»

WNHTtepakTuBHas
IMaHeb
Kommerorep
[Mudpooii
BU3YaJIN3aTOP
TemaTnaeckue
Mpe3EHTalNN
TemaTuueckue
TaOIUIIBI

44,

JIBHKyIIHE CHIIBI
(paxtopsr)
AHTPOTIOTEHE3A:
OUOJIOrMYECKUE,
COIHaJIbHBIE.
CooTHOIIIeHHE
OMOJIOTHUYECKUX B
COIATIbHBIX
¢dakTopoB B
AHTPOTIOTEHE3E.

45.

OcHOBHBIE CTaANHU
aHTPOIIOTeHe3a.
Pannue
4yeJl0BeKooOpa3HbIe
00€3bSHBI
(TTPOKOHCYIBI) U
paHHUE MOHTHUIbI —
o01mue npeaKu
YeJI0BEKOOOPa3HBIX
00€3bsH U JIIOAEH.
ABCTpaJIOMUTEKHN —
JIBYHOTHE MPEAKH
JIIOJEH.

46.

BOJIHBI, JIpeii) reHoB,

OBOIIONHUA
COBPEMEHHOTO
YyeloBeKa.
EcTtecTBeHHBIN 0TOOD
B MOMYJISLIMSIX
YyelnoBeKa.
MyTrauroHHbII
poIecC U
noMMophu3Mm.
[Monynsmonnsie

MUTpALHs 1
«a¢pdexT
OCHOBATEJs» B
HOTMYJSALUAX
COBPEMEHHOTO
YeJI0BeKa.

47.

YenoBedeckue pachl.

[TonsTue o pace.

bonbime pacer:




€BpOIIEOUIHAsS
(eBpasuiickas),
aBCTpaJIo-
HETrpouIHas
(3xBaTOpUANbHAL),
MOHT'0JIOUAHAS
(a3uarcko-
aMepUKaHCKasi).
Bpewms u nytu
pacceneHus
YeJI0BEKa 110
ianere. EAMHCTBO
YeJI0BEYECKHUX pac.
Hayunas
HECOCTOSITEIbHOCTh
pacuzMma.
[IpucnocobaeHHOCTH
YyeJl0BeKa
K pa3HbIM YCIOBUSAM
OKpYKarollen cpeJibl

48.

[IpakTnueckas
pabota
«3yueHne
9KOJIOTMYECKUX
aganTanui
YeJIOBEKa»

49.

O6o0maromuii ypok

50.

[Ipoucxoxnenue
JeJoBeEKa-

AHTPOIIOI'CHE3

Tema « Koo — HayKa O B3aUMOOTHOIICHUAX OPTraHU3MOB U HAJJOPraHU3MCHHBIX CUCTEM C

OKpy»Karoleu
cpenoin»

51,

3apoxaeHue u
pa3BUTHE PKOJIOTUH
B Tpyaax A.
I'ym6onbara, K.®.
Pynwe, H.A.
CeseprioBa, J.
I'ekkemns,

A. Tencmu, B.H.
Cykauépa. Paznensl u
3aJ1a4d YKOJIOTHHU.
CBs13b KOJIOTUH
C APYTMMH HayKaMHu.

52.

MeToab! 3K0JIO0THH.
ITonessie
HaOIro1eHUSL.
OKCIIEpUMEHTHI B
9KOJIOTUH:
HIPUPOJIHBIE U
n1abopaTOpHBIE.
MoenupoBaHue B

OKOJIOTHH.

WNHurepakTuBHas
MaHelb
Kommnsrorep
[udposoii
BU3yaJIN3aTOP
TemaTuueckue
MpEe3EHTalNU
TemaTuueckue
TaOIULIBL




MonuTopuHr
OKpYKarollen cpebl:
JIOKAJIbHBIM,
PETUOHAIIbHBIN U
r700aIbHBIH.
3HadcHUE
3KOJOTHYECKUX
3HAHUM JJII
JeI0BeKa.
DKOJIOTHYECKOE
MHPOBO33pPEHHE KaK
OCHOBA CBs3€i
YeJI0OBEUYSCTBA C
IIPUPOJOH.
dopmupoBaHHE
9KOJIOTHISCKOM
KYJIbTYpBI U
9KOJIOTHISCKOM
TPaMOTHOCTH
HaCeJICHMSI.

53.

JlaGopaTopHas
pabota
«3yuenue MeTo0B
IKOJIOTUUECKHUX
HUCCIIETOBAaHUI

Tema «Opranu3Mbl

U cpesia OOMTaHUS

DKOJIOTHYECKUE
bakTopsl 1
3aKOHOMEPHOCTH MX
NEUCTBUSL.
Knaccudukanus
9KOJIOTMYECKUX
(bakTopoB:
a0MOTHYECKUE,
ouoTHYeCcKue,
AQHTPOIIOTEHHbIE.
OO01mmue
3aKOHOMEPHOCTH

NEUCTBUA

9KOJIOTHYECKUX
¢akropos. [IpaBuiio
munumyma (K.
[[Ipenrens,

1O. JIubux).
TonepaHTHOCTS.
DOBpUOHOHTHBIE U
CTEHOOMOHTHBIE
OpTaHU3MBlI.

1

54,

AOuotnueckue
¢akTopsl. CBeT Kak
SKOJIOTHYECKUU
¢axtop. [eiictBue
Pa3HBIX Y4aCTKOB

COJIHCYHOTI'O CIICKTpPa




Ha OPraHU3MBI.

55.

DKOJIOTHYECKHE

KHUBOTHBIX
110 OTHOIICHHUIO K

pOJIb CBETA.
POoTONEPUOAN3ZM.

IPYIIIbI PACTEHUU U

ceery. CurnanbHas

56.

JlaboparopHas
pabota
«Bp1siBICHUE
prcnocoOIeHni
OpPraHu3MOB K
BIIMSTHHIO CBETa»

S7.

Abunotuueckue
(bakTopsbI.
Temmeparypa kax
JKOJIOTHYECKHUI
daxTop

58.

AlGuoTnueckue
(bakTopsI.
BiaxxaocTh Kak
9KOJIOTHYSCKHI

dbaxTop

59.

JlaBopartopHas
pabota
«AHATOMHYECKHE
0COOEHHOCTH
pacTeHui U3 pa3HbIX
MECT OOUTAHUSI

WNHTepakTrBHAs
MaHesb
Kommnerorep
[udposoit
BHU3yaJIN3aTop
Temarnueckue
MIPE3EeHTALNN
Temarnueckue

60.

Cpensl oOuTanus
OpraHu3MOB: BOJIHAS,
HA3eMHO-BO3IYIIIHAS,
MOYBEHHAs,
rTyOMHHAs
IO ATMIOYBEHHAs,
BHYTPHUOpPraHU3MEHH
asi. Pu3ukKo-
XUMHUYECKHE
0COOEHHOCTH CpeJl
oOuTaHus
OpPraHu3MOB.

TaOJIULIBI

putMbl BHemH1e 1
BHYTPCHHHUE PHUTMBI.
CyrouHsble u
TOJIMYHBIC PUTMBI.
IIpucnocobaeHHOCTD
OpraHM3MOB K
CE30HHBIM

HN3MCHCHUAM

buonornueckue 1




YCJIOBUUA
JKU3HU.

61.

XKuznennsie GopMel
OpraHu3MOB.
XKuznennsie GopMeI
OpraHu3MOB.
[Tonstue o
KU3HEHHOU (opme.
XKuznennsie GopMer
pacTeHum:
JIepeBbs,
KYCTapHHKH,
KYCTapHUYKH

62.

brnotnueckue
daktopsl. Buasl
OMOTHUYECKUX
B3anMMOJICHCTBUH:
KOHKYPCHIIUS,
XHUIHAYECTBO,
CHMOUO03 U €ro
dbopwmel. [Tapazutusm,
KooTiepanus,
MYTYyaJli3M,
KOMMEHCAJIN3M
(KBapTHPAHTCTBO,
HaxJICOHUYECTBO).
Herpoduueckue
B3aMOJIEHCTBUA
(TomMueckwue,
dbopuueckue,
dabpuueckue).
3HadyeHHe
OMOTHYECKUX
B3aUMOJCUCTBUMN I
CYIIIECTBOBAHUS
OpraHu3MOB B CpeJie
oburtanus. [IpuHnmn
KOHKYPEHTHOTO
HCKJIIOYEHUS

63.

DKOJIOTHYECKHE
XapaKTEPUCTHKU
MOTMYJISIIIAH.
[Honmynsauums kak
OuoJioruyeckas
cucrema. Ponb
HEOJHOPOIHOCTH
cpenbl, pu3nuecKux
6apbepoB U
0COOCHHOCTEH
OMOJIOTUH BUIOB B
dbopMupoBaHuH
POCTPAHCTBEHHOU
CTPYKTYPBI
MONYJISALIAMN.




0JIOBasi CTPYKTYpa,

pocTta, CMEPTHOCTD,

OcHOBHBIE
IIOKa3aTeNu
HOHYHSII_II/II/IZ
YHUCJICHHOCTD,
IIOTHOCTD,
BO3pacTHAs U

POXKAAEMOCTb,
IPUPOCT, TEMI

MUTpaIusl.
64. DKoJIoTH4ecKast 2 WNuTepakTuBHas
CTPYKTypa HaHelNb
MOIYJISIIUH. Kommnsrorep
Jnnamuka [Mudposoii
MONYJIALUA U €€ BU3yaIu3aTop
perymnsus Temaruueckue
MPE3CHTAlNN
TemaTnueckue
TaOJIHIIBI
65. DKoJIoTHYEeCKHe 1
CTpaTeruu BUIOB (1-
u K-crparerun).
66. DKoornyeckas 1
HHUIIa BUja. Pazmepsl
3KOJIOTHYECKOMN
HULIY.
TloTeHnmaneHas u
peann30oBaHHAs
HULIY.

Bun xak cucrema
MOMYIAIUN. Apeatbl
BHUJOB. BUanl 1 ux
JKU3HEHHBIE
CTpaTEruu.
DKOJIOTHYECKHE
SKBUBAJICHTEI.
3aKOHOMEPHOCTH
TIOBEICHHS 1
MHUTpaLii
JKUBOTHBIX.
buonornueckue
WHBa3UH
YY)KEPOJIHBIX BUJIOB.

67.

JlaGopaTopHas
pabota
«IIpucnocobnenus
CEeMsIH paCTEHUHU K
paccesIeHUIO»

68.

3aKOHOMEPHOCTH
HOBEJICHUS U
MHUTpaLUii
KUBOTHBIX.

buosornueckue




WHBa3UH
Yy)KEPOJHBIX BUIOB.

69.

Opranusm u cpena
oburTaHus

Tema «DK0OIOTHA COOOILECTB. DKOJIOTUUECKUE CUCTEMBI»

Coo01recTBO 1
OpraHu3MOB —
OMOILIEHO3

70.

DKocucTeMa Kak 2
OTKpBITas CUCTEMA
(A.JIx. Tencmm).
OyYHKIMOHAIbHBIC
OJIOKH OPraHU3MOB B

SKOCHUCTEME:
MIPOIYIICHTHI,
KOHCYMEHTHI,
PEeIYyLIEHTHI.
Tpoduueckue
YPOBHH.
Tpoduyeckue nenu u
CETH.
AOuoTuyeckue
OJIOKU PKOCHCTEM.
IlouBbl 1 WITBI B
9KOCHUCTEMaX.
KpyrosopoT BemiecT
Y TIOTOK SHEPTHH B
9KOCHUCTEME.

71.

DKOJIOTUYECKUE 2
TTUPAMH/TBI

72.

H3mMmeHeHus 1
CO0O0IIIECTB —
CYKIIECCHH.
HanpaBnennbie
3aKOHOMEPHBIC
CMEHEBI COOOIIECTB —

CYKIIECCHH.
[TepBuunbICe U
BTOPHUYHBIC
CYKIIECCUH U UX
MPUYHHBIL.
AHTpOTIOT€HHBIE
BO3JIEUCTBUS HA
CYKIIECCHUHU.
KaumakcHoe
CO0O0IIIECTBO.
buopaznoobpazue u
MTOJIHOTA
KpyroBopoTa
BEIIIECTB — OCHOBA
YCTOMYUBOCTH
COOOIIIECTB.

[Ipuponnsie 1

73.




9KOCHCTCMbI

74.

AHTpPOIIOTEHHBIE
HKOCHCTEMBI
(arpo3’K0CUCTEMBI)

75.

YpO03KOCHCTEMBI.
OKOMOHUTOPHHT.
Ypb60o3K0CHUCTEMBL.
OcHoOBHbIE
KOMITOHCHTBI
ypOOIKOCUCTEM.
T'oponckas dmopa u
dayHa.
CuHaHTponu3anus
TOpOJCKOH (hayHBI.
buonorunueckoe u
XO3SIICTBEHHOE
3HAYCHHE
arpodKOCHUCTEM U
ypOOIKOCUCTEM.
3aKOHOMEPHOCTH
dbopMupoBaHUs
OCHOBHBIX
B3aMMOICHCTBHI
OpPTaHW3MOB B
IKOCHCTEMAX.

76.

O60061manmui ypok

77.

[IpakTyeckas
pabota
«3yuenue n
OTHCaHue
ypOOIKOCUCTEMBIY.

78.

JlaGopaTopHas
pabota
«3yuenue
pazHooOpa3us
MEJKUX
MOYBEHHBIX
YJIEHHUCTOHOTUX B
pa3HbIX
9KOCUCTEMAX)

NutepakTuBHas
MaHesb
Kommnerorep
[udposoit
BH3yaJlU3aTop
TemaTnueckue
MIPE3CHTALNH
Tematuueckue
TaOJIULIBI

Tema «buoctepa — rnobanpHas IKOCHCTEMa

79.

buocdepa.
CtpykTypa u coctaB
ouocdepsl.
Buocdepa —
oOmiernianerapHas
0007104Ka 3eMiH, Tae
CYIIECTBYET WIH
CyIIeCTBOBAIA
KW3Hb. PazButne
MPECTABICHUI O
ouocdepe B Tpyaax

9. 31occa. YueHue

2




B.U. Bepnaackoro o
ouocepe. Obmactu
ouocepsl u eé
cocras. JXXKusoe
BeliecTBo Onochepsl
U ero (yHKLHUU.

3aKOHOMEPHOCTHU 2

CYLIECTBOBaHUS
ounochepsr.
KpyrosopoTs!
BELIECTB. .
OcobenHocTH
ouocdepsr Kak
r7106ambHOM
9KOCUCTEMBI.
JrnHamuueckoe
paBHOBecHUE
B Onocdepe.
30HaJIBHOCTh 2 WuTepakTuBHAsA
orocdepsl. MaHesb
OcHoBHbBIE OHOMBI Kommnsrorep
CYIIH: TYHAPA, [udposoit
XBOWHBIE JIeca, BU3YaAIIA3aTOP
CMeIIaHHbIE U TemaTtuueckue
TUPOKOJINCTBEHHBIC Mpe3eHTalNH
JIeca, CTEMH, TemaTnueckue
TaOIUIIBI

CaBaHHbI, MyCTHIHU,
TpOTNUYECKHe Jieca,
BBICOKOTOPBSI.
Knaumar,
pacTUTENbHBIN U
JKUBOTHBIN MUP
OMOMOB CYIIIH.

Ctpyktypa u
(O YHKIIHS )KHBBIX
CHUCTEM, OIICHKa UX
pecypcHOro
NOTeHLIaja u
OrocdepHbIX
byHKIHIA.
YceToiunBoCTh
orocdepsl

Tema «HenoBek u OKpYyKaromas cpcaa»

BospelictBue 1
YyeJIoBeKa Ha

ouocdepy.

Oxpana Bo3ayxa. 1
3arpsi3HeHUE BOIHOM
cpensl. OxpaHa
BOJHBIX PECYPCOB.
Pa3pymienue noussl.
OxpaHa MOYBEHHBIX
pecypcoB.
H3meHeHue




KJIMMara.

84.

AHTpOIIOTEHHOE
BO3JICHCTBUE
HA PaCTUTENbHBIN U
JKABOTHBIN MUD.
OxpaHa npupoJisl.
Oco060 oxpaHsieMbIe
MPUPOTHBIC
TEPPUTOPUU
(OOIIT).
boTtannueckue caapl
Y 300JI0THYECKHE
HapKH.

85.

O6006manmui ypok

86.

Hrorosas
KOHTpOJIbHAas paboTa

87.

Pammonanbaoe
MIPUPOIOTIOJIE30BaHU
€ ¥ yCTOMYMBOE
pa3BUTHE

88.

OcHOBHBIC
TIPUHITUTIBI
YCTOMYHBOTO
pa3BHUTHS
YeJI0BEYECTBA U
TIPUPO/IBI.
O01mue
3aKOHOMEPHOCTH
rJ100aIbHBIX
KOJIOTHYECKUX
KpPH3HCOB.
OcobeHHOCTH
COBPEMEHHOTO
KpHU3HCa U €ro
BEpOSITHBIE
MOCJIEACTBHAL.
PasBuTie MeTO0B
MOHHUTOPHHTA
Pa3BUTHS OMACHBIX
TEXHOTEHHBIX
IIPOIIECCOB.

WNHTepakTrBHas
IMaHeb
Kommerorep
[udposoit
BU3YaJIN3aTOP
TemaTnueckue
Mpe3eHTaLNN
TemaTnaeckue
TaOIUIIBI

89

Hrorosoe
MIOBTOPEHUE

Bcero
YacoB

136

OneHoYHbI
X

npouexyp

























