OBATEMBHOE:,

ITpunoxxenne Ne 1

K CcO/IepKaTeIbHOMY pa3/ielly OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl CPETHETO OOIIETr0
oOpasoBanusi, yreepxaeHHoM npukazoM MBOY I'mmuazus Ne 2

oT «30» aBrycta 2024r. Ne274

PaGouas nporpamma y4yedHoro npeamera «buoJiorus»
st 10 — 11 xiaccoB (yriryOs€HHBIH ypOBEHBD),
B TOM YHCJI€ MHBAJIHU/IOB H JIUI C OTPAaHMYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBBSI

HDOFDaMMa MOXET 6BITI> pPCAJIN30BaAHA IIPHU IMTOMOIIM AUCTAHIINOHHBIX 06D330BaTeJ'IBHBIX
TEXHOJIOTHI

Cocmasumens: memoouueckoe 00beOuHeHue yuumenel eCmecmeeHHbIX OUCYUNTIUH
MBOY I'umnazus Ne 24

Conep:xanue 00yyeHust

10 kacc

Tema 1. Buosorusi Kak Hayka

CoBpeMeHHasi OMONOTHUS — KOMIUIEKCHasi Hayka. KparTkas ucTopusi pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHmaameHTadbHBIC, MPUKIATHBIE U
MOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3nauenue Ouosiornd B (HOPMHUPOBAHMHM COBPEMEHHOH €CTeCTBEHHO-HAYYHON KapTHHBI
mupa. [Ipodeccun, ces3annbie ¢ Ononorueil. 3HayeHne OMOJIOTHH B IPAKTHYECKON IEATEIILHOCTH
YeJIOBEKa: MEAUIMHE, CEIbCKOM XO0351CTBE, IPOMBIIIEHHOCTH, OXpaHe MPUPO/IbIL.

JHemoncmpayuu:

Ilopmpemuwt: Apucrorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Mennens, B.U. Bepnanckuii, WU.I1. I1aBnos, .. Meunukos, H.W. Basunos, H.B. Tumodees-
Pecosckuii, J[x. Yorcon, @. Kpuk, JI.K. benses.

Tabauyvl u cxemvl. «CBsi3b OMOJIOTHH C APYTUMH HaykamMu», «CucteMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBbie cucTeMbl Kak mpeaMeT u3ydeHus: ouongoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XAMHMYECKOIO COCTaBa, JMCKPETHOCTb M LEJIOCTHOCTb, CIIOXKHOCTh U YHOPSJIOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTh, = CaMOOpraHU3alus, CaMOBOCIPOM3BEICHUE, Pa3IPaKUMOCTh,
W3MEHUYUBOCTB, POCT U Pa3BUTHE.

VYpOoBHM OpraHM3alMM >KUBBIX CHUCTEM: MOJEKYJISPHBINA, KIETOYHBIA, TKaHEBbIM,
OpraHU3MEHHBIN, MO YJISIUUOHHO-BUI0BOM, 9KOCUCTEMHBIN (OMOTCOIIEHOTHUYECKHIA ),
ouocdepusiii. [Iporeccsl, mpoucxoasiye B KUBbIX cucTeMax. OCHOBHBIC NMPU3HAKU YKUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromue *UBbIE CHUCTEMBI Ha Pa3HBIX
YPOBHSX OpPTaHU3AIUH.

W3ydeHue XuBbIX cucTeM. MeTonbl Ouonorudeckoil Hayku. HabmromeHue, usmepeHue,
AKCIEPUMEHT, CHUCTEMaTHh3anus, MeraaHanu3. [loHsTHE O 3aBUCHUMOM M HE3aBUCHUMOM
nepeMeHHo. [lnanupoBanue nskcnepuMeHrta. lloctaHoBka M mnpoBepka rumnore3. Hynesas
runoTe3a. [lonstre BEIOOPKH U €€ J0CTOBEpHOCTh. Pa3zopoc B Omosiorndeckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTH TOJYYECHHBIX PE3YNbTATOB. [IpUUMHBI UCKaXXEHUS PE3YIbTATOB DKCIIEPUMEHTA.
ITousTHE CTAaTUCTUUECKOTO TECTA.

Hemoncmpayuu:

Tabauyvt u cxemwvl. «OCHOBHBIE TIpU3HAKH KU3HW», «bHOIOTHUYecKWe CHUCTEMBI»,
«CBo¥icTBa )XKUBON MaTtepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOb», «CTpOeHUE )KUBOTHOU
KJIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OpraHu3May, «bHoreonenos,
«buocdepay, «MeToabl H3ydeHUs )KUBOU TPUPOJIBI.



Obopyodosanue: naboparopHoe 000pyIOBaHUE sl IPOBEACHHS HAOIIOICHUH, N3MEPECHHUIA,
IKCIIEPUMEHTOB.

[Ipaktuyeckas pabora «Vcmonap3oBaHWE PA3TUYHBIX METONOB TNPH HM3YYEHUH >KHUBBIX
CHCTEM.

Tema 3. buosiorusi KjieTku

Knerka — cTpyKTypHO-(DYHKIIMOHAJIbHAS €IWHUIA XUBOTO. MCTOpUS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

MeToapl MONEKYNSAPHOM W KJIETOYHOM OWOJIOTUH: MHUKPOCKOIHUSA, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHunanbHoe  HEHTpUYTHpOBaHHUE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue @QUKCUpPOBAHHBIX KlemoK. DICKTPOHHAS MHUKPOCKOIHUAL.
Kongokanvnaa muxkpockonus. Bumanvhoe (npusicuznennoe) usyyeHue Kiemox.

Hemoncmpayuu:

Ilopmpemuwr: P. T'yk, A. Jlesenryk, T. lIBann, M. Ilneiinen, P. Bupxos, K.M. bap.
Tabmuie! u cxembl: «CBETOBOI MUKPOCKOI», « IIEKTPOHHBIN MUKPOCKOY, «VcTopus pa3BuUTHS
METOJI0B MUKPOCKOITUI.

Obopyoosanue: CBETOBOM MHUKPOCKOI, MUKpPOIpENapaTrhl PacTUTEIbHBIX, KUBOTHBIX H
OakTepuaIbHBIX KIETOK.

[TpakTuueckass pabora «M3yyeHne METONOB KIETOYHOW Ouonoruu (Xpomartorpadus,
anekrpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XVMMHUYECKUH COCTAB KJIETKH. Makpo-, MUKpO- U yIbTPAaMHUKpPOdJIEMEHThl. Bona u €€ poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbHble BEILIECTBA KIETKH, UX OMojoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buonornyeckue nomumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAsl CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonornueckue GyHkuu 6enkos. [lpuonut.

VYrneonabl. MoHOCaxapu/Iibl, UCaXapuibl, OJUTrocaxapuibl U oucaxapuasl. OOmuii miaH
CTPOEHUs U (PU3MKO-XMMHUYECKHE CBOMCTBA yIiIeBOAOB. bruonornueckue QpyHKIMM yriIeBo10B.

Jlununel.  T'mapodunbHO-TuapodoOHBIE  cBoiicTBa.  Knaccudukauus — aunmaos.
Tpurnunepunasl, pochoaunuabl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun aunuaos. OOmue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenne nykinenHoBbix kuciaoT. HykneoTumasl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradgda. Crpykrypa IHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue Gpynkuuu JJHK. Bunsr PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makpoapruueckue cBsa3u B Mojiekysie AT®. buonornueckue
¢yakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTke. [[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
mpanckpunmomuxu, npomeomuxu. IIpopeccus 6MOXUMUK.

CrpykTypHast Ouojorus: OMOXMMHUYECKHEe M OHO(PHU3MUECKHE MCCIIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OuOMOJIEKyNl. Mooenuposanue cmpykmypovl u  QyHKyui
Ouomonexyn u ux komniekcos. KomnvromepHulii Ouzaiin u OpeanuiecKuli CuHme3s OUOMONEKY U UX
HenpupoOHbIX AHANI0208.

Hemoncmpayuu:

Ilopmpemeui: JI. Ilonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panxmun, ®@. Crnrep, C.
IIpy3unep.

Jluacpammuor:  «PacripefieieHHe XMMHUYECKHMX JJIEMEHTOB B  HEXHUBOM  IPUPOJE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.



Tabnuyvr u cxemwvr: «llepuoanyeckas TaOIUIA XUMHYECKHX 3JEMEHTOB», «CTpoeHue
MOJIEKYJbl BOAB», «BemecTtBa B cocTraBe OpraHu3MoBy», «CTpOoeHHE MOJIEKYNbl Oelkay,
«CTpyKTYypbl OENmKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MONEKyIbl ATD.

Obopydosanue: XAMAYECKas TIOCY/Ia U 000pYIOBaHUE.

JlaboparopHas pabota «O6HapykeHue OEIKOB C MOMOIIBI0 KaUeCTBEHHBIX PEAKIIHI.

Jlabopatopnast pabora «MccienqoBaHue HYKICMHOBBIX KHCIOT, BBIICJIICHHBIX W3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KIETKH

Tumbl KJIETOK: 3yKapuoTH4ecKas M TNpoKaproTHuecKas. CTpyKTYpHO-(QYHKIMOHAIbHbIE
oOpa3oBanus kietku. [Ipodeccus nurosor.

Crpoenue npokapruoTHIecKoi kineTku. Kierounas crenka 6akrepuii u apxeit. OcoOeHHOCTH
CTPOEHUs reTepoTpohHON 1 aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MEeCTO U poJib IPOKApUOT
B OMOLIEHO3aX.

Crpoenne 1 (pyHKIMOHUPOBAHHE 3yKapuOTHYeCKOM KieTkH. Ilna3zmaTnueckas MemOpaHa
(mna3manemma). CTpykTypa IUIa3MaTUyeckoil MeMOpaHbl. TpaHCIOPT BELIECTB 4Yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obneryénnas nudQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcrnopT). [lomynmponunaemocts memOpansl. PaGota
HaTpUil-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLMUTO3, (parounTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa 1 QyHKIMH KIETOYHOW CTEHKH PacTEHHH, TPHOOB.

[Murornasma. I{uto3zomb. LuTtockener. JBukeHue nuromiazMbel. OpraHoufbl KIETKH.
OnHOoMeMOpaHHBIE OpraHOWABI KIeTKH: >HomIasmMarndeckas cetb (DIIC), ammapat ['ombmkn,
JU30COMBI, MX cTpoeHue M G¢yHKuuu. B3aumocssp @DenepanbHas pabouas mnporpamma |
buonorus. 10-11 xnaccs (yriyonénuelii ypoBeHb) 10 oqHOMEMOPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyIApHOTO peTukynyma. Mexanusm wuanpasienus oenkos 6 JIIIC. Cuntes
pactBopuMbix  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHymsspHBIN)
sHA0IIIa3MaTHUecKuil petukynyMm. CekperopHast ¢yHkius anmapara [ombmxu. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyomnu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOMbl KIETKUA: MHUTOXOHAPUHU, TMJIacTUlbl. [Ipoucxoorcoenue
mumoxonopui u naacmuo. Cumbuocenes (K.C. Mepedxckosckuil, JI. Mapzynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W miacTul. llepBuuHble, BTOpPUYHBIE W CJIOXHBIE IUIACTH/IbI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl  BBICHIMX
pacTeHuM.

HememOpanHuble opranouzs! kieTku CTpoeHne U (yHKIHMH HEMEMOpaHHBIX OpPTraHOWIOB
kieTku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpoghunamenmsi. MBbIIIEUHbIE KIETKU. AKMUHOBblE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
MuxkpotpyOouku. Knerounsiii mneHtp. CTpoeHHe U JBHKEHHE JKIYTUKOB M PECHHYEK.
MuxkpoTpy6ouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Ob6onouka siyipa, XpoMaTuH, KapuOIIa3Ma, SIIPBIIIKH, UX CTPOEHUE M (YHKLHUH.
SAnepuslii 6enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pacloiokeHHe XPOMOCOM B HMHTep(ha3zHOM
aape. dyxpomamun u 2emepoxpomamut. belku XpomMaTHHa — THCTOHBL. /Junamuxa s0epHoll
06o10uKku 8 Mumo3se. foepuulii mpancnopm.

Knerounsle  BkmroueHusa. CpaBHUTENbHAs ~ XapaKTEPUCTUKA  KJIETOK  JyKapuoT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

Hemoncmpayuu:

Ilopmpempsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabruysl u cxemvi: «CTpOCHUE HYKAPHUOTHUECKON KIIETKI», «CTpOECHUE KUBOTHON KIETKH,
«CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHrne MUTOXOHApUN», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.



Obopydosanue: CBETOBOM MHMKPOCKOI, MMKpPOIIPENapaTbl pPACTUTENbHBIX, >XKMUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlaboparopHas pabota «3ydyeHne CTpOEHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

[TpakTuueckas padota «M3ydyeHne CBOWCTB KIETOYHON MEMOpPAHBI».

JlabopaTtopnast pabota «MccrnenoBanue IJIa3MOJU3a M JICTIA3MOJIM3a B PACTUTEIBHBIX
KJIETKaxX.

[TpakTtuyeckas padora «V3yueHne IBMKEHUS [IUTOIIA3Mbl B PACTHTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M MpeBpallieHHe YHEPTUH B KJIeTKe

AccuMWISIIMS U AUCCUMUIISIUSL — JBE CTOPOHBI MeTabonn3ma. Tumbsl oOMeHa BEIeCcTB:
aBTOTPOGHBIN U TeTepOTPODHBINA. YUyacTue KUCI0poJa B OOMEHHBIX MPOLEeccax. DHEPreTUIecKoe
obecnieuenue kietku: npespamieHue AT® B oOMeHHBIX mporeccax. OepMEeHTATUBHBIN XapaKkTep
peakiuii kieToyHoro Metabonmsma. epMeHTHI, UX CTPOSHHE, CBOWCTBA U MEXAaHU3M JICHCTBUS.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTOpOB. benku-akTUBaTOpHI U
OENKU-MHTUOUTOPBI.  3aBHCUMOCTh CKOpPOCTH (DEPMEHTAaTHBHBIX pPEAKIUHA OT pa3IMYHbIX
(bakTopoB.

[lepBUYHBII CHHTE3 OpPraHMYECKUX BEHIECTB B KieTke. DOTOCHMHTE3. AHOKCU2eHHblU U
oKcueenHvlll  omocunmes y baxmepuu. Ceemocoduparowue nuemMenmsl U NUSMEHMb
peakyuonno2o yeumpa. Pomb xmnopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBAs
dazbl. @omoovixanue, C3-, C4- u CAM-munsr pomocunmesa. IIpogykTuBHOCTH (hOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3A. 3HAUEHUE (DOTOCUHTESA.

Xemocunrte3.  Pa3zHooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTpUPHUIMPYOIIKE
OakTepuH, )KeIe300aKTepun, cepodaKTepun, BOJOPOIHbIE OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AHaspobnble opranu3mbl. Bunsl 6poxenus. [IpoaykTel OpoxkeHHsT U UX UCHOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPraHU3MBI KaK OOBEKTHI OMOTEXHOJOTMH M BO30YAUTENH
Oone3Hei.

AdpoOHBIE OpraHuW3Mbl. DTambl JHEpPreTudeckoro obmeHa. [loArOTOBHTEIBHBIA ITAIl.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TIIOKO3HI.

Buonorndeckoe OKHCIeHHE, WIH KIETOYHOE JIbIXxaHWe. Pollb MUTOXOHIpUI B mpolieccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciautenabHoe (GochopuiimpoBaHHE.
Onepeusi membpanunozo epaouenma npomonos. Cunmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TEpe] aHadPOOHBIM.
D heKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Hemoncmpayuu:

TIopmpemeur: Ix. llpuctnu, K.A. Tumupsizes, C. H. Bunorpanckuit, B. A. Durensrapar, I1.
Mutuem, I'.A. 3aBap3uH.

Tabauyvr u cxemor: «DoTocuHTE3», «IDHEpreTUdeckuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCUHTE3.

Obopyoosanue: CBETOBON MUKPOCKOT, 000pYy/I0BaHUE /I TPUTOTOBJICHHS MMOCTOSTHHBIX U
BPEMEHHBIX MUKPOMPEIapaToB.

JlaboparopHas pabota «M3yyeHre KaTaIUTUYECKON aKTUBHOCTH (pepMEHTOB (Ha mpUMepe
aMUIIa3bl WM KaTallasbl)y.

JlaGopaTtopHas pabota «M3yueHnne ¢hepMEeHTATUBHOTO PACIICIIIICHUS TIEPOKCHIa BOAOPOIa
B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

JlabopaTtopHas pabota «CpaBHEHHE MPOIECCOB (POTOCMHTE3a U XEMOCHHTE3a».

JlaboparopHas pabota «CpaBHEHHE MPOIIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HacaeacTrBeHHass HHPOPMALMS M pean3anus eé B KJeTKe

Peaknum matpuuHOro cuHTte3a. [I[pHHIMI KOMIZIEMEHTAPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM uWH(popMmauuu. ['eHeTHMYecKuil KoJ, ero CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpHUNIMKM: KOMIUIEMEHTAPHOCTb,



AHTUIAPaIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpancnopTHeix PHK B OnocunTtese Oenka. YcmoBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmagnenus o cmpoenuu 2enog. OpraHuzanusi reHoMa y IpOoKapuoT U
JYKapHuoT. Perymnsius akTHBHOCTH T€HOB y ipokapuoT. [ ' unotesa onepona (®. XKakoo, XK. Mano).
MonekynapHvle mexanusmvl dKCnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomsi 2enos. Perynsius 0OMEHHbIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupycel — HekneTounble (GOpMBI KU3HU U 00MUTaTHBIE Mapa3uTbl. CTpOEHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusneuwwiti yuxn J{HK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

BupycHsie 3a00neBanus yenoBeKa, )KuBoTHbBIX, pactenuii. CITNJ], COVID-19, conunansabie
U MeauuuHckue rnpobnemsl. [Ipodeccus Bupycosor.

buoungpopmamuxa: unmezpayus u ananus 6orvuux maccugos («bigdatay) cmpykmypmvix
buonoeuueckux oanHvlx. Hanomexnonozuu 6 ouonozuu u meouyune. Ilpocpammupyemoie @yHkyuu
benxos. Cnocobvl 0ocmasKu 1ekapcma.

Hemoncmpayuu:

Topmpemuwr: H.K. Konbsuos, /[.11. IBaHOBCKHIA.

Tabnuyet u cxemvi: «buocunres Oenka», «l'eHeTuueckuii kom», «Bupyco»,
«baxrepuodarm».

[TpakTiueckas pabota «Co3nanue MOJIEIH BUPYCay.

Tema 8. ZKu3zHeHHBIN UKJ KJIETKHA

Knerounslii nuki, ero mepuonabl u perynsuusa. MHrepdasza u muro3. OcoOEHHOCTH
npoleccoB, nporexaroumx B uHtepdase. Iloaroroska kierku k naenenuto. Ilpecunrerndeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIbI
uHTep(ha3bl.

Marpuunsiii  cuare3 JHK -  permmumkanusa.  IlpwHnunsr  permmkanvu — JIHK:
KOMIJIEMEHTAPHOCTb,  MOJIYyKOHCEPBATUBHBIA  CHHTE3, AHTUIIAPAIENBHOCTh. MexaHu3M
permukanuu [JHK. Xpomocomer. Ctpoenue xpomocom. TeroMepsl 1 TeoMepasa. XpOMOCOMHBII
Ha0Op KJIETKU — KapuoTun. [MIIOMAHBIM U ramiougHbIl Habopsl XpoMocoM. ['oMooruuHble
XpoMocoMBl. [1010BBIE XPOMOCOMBI.

Jenenue knetkn — MuTo3. CTaguu MHTO3a W MPOUCXOMAALIME B HUX Ipouecchl. THIlbI
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHrEe MUTO3A.

Perynsuuss MuToTMYeckoro Iukia kinetkd. IIporpammupyemasi KjaeTo4yHas TuOenb —
amornTo3.

Knerounoe sapo, XpoMOCOMBI, (yHKIIMOHANIbHAsI TeHOMUKA. Mexanusmol nponugepayuu,
ougpepenyuposxu, cmapenus u cubeau kiemox. «L{ugposas knemrka» — ououngpopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

Hemoncmpayuu:

Tabnuysr u cxemol: «KU3HEHHBIM LUK KIETKH», «MHTO3», «CTpoeHHE XPOMOCOMY,
«Pemmukanms JJHK».

Obopyooeanue: CBETOBOM MHUKPOCKOI, MHKpoIpenaparbl: «MuUTO3 B KJIETKax KOpEelIKa
JTyKa».

JlaGopatopHas pabota «/3yueHre XxpoMocoM Ha TOTOBBIX MUKpOIpenapaTax».

JlaboparopHas paborta «HabGmroneHne MuTO3a B KIIETKaX KOHYMKA KOpelIKa Jyka (Ha
TOTOBBIX MHUKpOIpEnapaTax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB
buonornueckoe  pazHooOpazme  opraHm3MoB.  OJHOKJIETOYHBIE,  KOJIOHHAJIHHBIC,
MHOT'OKJIETOYHbIE OPTaHU3MBI.



OCOOEHHOCTH CTPOCHHS M JKU3HEACATEIHHOCTH OJHOKJIETOYHBIX OpTaHu3MOB. bakTtepum,
apxeu, OAHOKJIETOUHbIE IPUObI, OJTHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTucTel. KogoHnuansHele
OpraHU3MBI.

B3anmocBA3p yacTell MHOIOKJIETOYHOIO OpraHusMa. TkaHu, OpraHel U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe neinoe. 'omeocras.

Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTellbHas, IOKPOBHas,
NPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, PYHKUMH M pPacCIOIOKESHUS
TKaHEW B OpraHax pacTeHUH.

TKaHM KUBOTHBIX U YEJIOBEKA. THUIIBI dKUBOTHBIX TKAHEH: DIIUTEIIMAIIbHASL, COCIMHUTEIIbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOCHMs, (PYHKUMI M PACHOJOXKEHHUsS TKaHEH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHbIE U IeHEpAaTUBHBIE OpraHbl pacTeHU. OpraHsl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Onopa tena opranuzmoB. Kapkac pacrennii. CkeneTsl OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEUHEHUS KOCTEH.

JIBi>keHue opraHu3MoB. JIBWKeHHE OJHOKJIETOYHBIX OPraHU3MOB: aME&OOUIHOE,
KI'YTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUH: TPOIMU3MBl M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MpllleyHas cuctema. Peduekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranuszMos. [lornomenue BoJpl, YIJIEKUCIIOTO ra3a U MHUHEPAJIBbHBIX BELIECTB
pacreHusamH. [IuTaHue >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKJIETOYHOE IUIICBAapPEHUE.
[TuTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumeBapurenbHbie
’kenesbl. [InmeBapurenbHas cucTeMa 4enoBeKa.

Jbixanue opranu3MoB. Jlpixanue pacrenuil. Jlpixanue >xuBoTHbIX. Anddy3us ra3os uepes
MOBEpPXHOCTh KiIeTKu. KokHoe npixanue. [IpixarenbHas moBepxHOCTh. JKabepHoe U JIErouHOE
JpIXxaHue. JIpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTPOEHHMsI JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWISALIMM JIETKUX Y ITUL U MIIEKONUTaOMMX. Perymnsiuus apixanus. [{pixarenbHbie 00bEMBI.

TpancnopT BemecTB y OpraHu3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHud. TpaHcmopr
BEULIECTB y )KUBOTHBIX. KpoBeHOCHas cucreMa U e€ opranbsl. KpoBeHOCHas cuctema Mo3BOHOUYHBIX
JKUBOTHBIX M uenoBeka. Cepjle, KpOBEHOCHbIE cOCyAbl M KpoBb. Kpyrum KpoBooOpaieHus.
OBOJIIOLMOHHBIE YCIIO)KHEHHUSI CTPOCHHMS KPOBEHOCHON CHUCTEMBI MO3BOHOYHBIX IKHUBOTHBIX.
Pabota cepana u e€ perymsusi.

Beinenenne y opranusMoB. BeineneHue y pacteHuid. BblaeneHue y KMBOTHBIX.
CoxkpatutenbHble Bakyoiau. Opransl BbieaeHUs. OUibTpanusi, CeKpenus 1 00paTHOE BCaChIBaHUE
KaKk MEXaHM3Mbl pPabOThl OpPraHoB BblAeNeHUs. CBA3b IOJOCTH Tela C KPOBEHOCHOW U
BBIJICIINTEIIBHOM CUCTEMaMHU. BplfiesieHre y NO3BOHOYHBIX J>KMBOTHBIX M 4enoBeka. Ilouxwm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOUYHbIX OpraHu3MoB. Criopbl OaKTEepHil U IIUCTHI
IPOCTEHIINX. 3aluTa y MHOTOKJIETOYHBIX pacTeHuid. Kyrmkyna. CpeacrtBa nacCUBHOW U
XAMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX TPOU3BOHBIE. 3alllUTa OpraHu3Ma
or OonesHedl. MMMmyHHas cuctema uenoBeka. KieTOUHBIH M TyMOpalbHBIH HMMYHHTET.
Bpoxnaéuuelii u  npuoOpeTéHHbIM  crneunpuueckuié MUMMyHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro ummynnrteta (I1. Dpmux, ®.M. bepuer, C. Tonerasa). BocmanurensHbie OTBETHI
opranu3MoB. Poiib BpOKIEHHOrO0 MMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

PasapaxkuMocTe W peryssinuss 'y OpraHu3MoB. Pa3ipaXuMoCTb y OJHOKJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisuus y pacTeHuil. POCTOBbIE BelecTBa U HX
3HA4YCHHE.

HepsHas cuctema u pedpiekTopHast perysius y >KuBoTHbIX. HepBHast cuctema 1 €€ OTJelbl.
OBOJIOIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CUCTEMBI Y KUBOTHBIX. OTIENbI TOJIOBHOTO



MO3ra TIO3BOHOYHBIX JKUBOTHBIX. Pediekc u peduiekropHast ayra. be3ycloBHBIE W YCIOBHBIC
pedeKchl.

['yMopasibHast peryysiiiusi U SHJOKPUHHAs CHCTeMa >KMBOTHBIX U uejoBeka. Kenesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpPMOHBI. [lelicTBue ropmMoHOB. B3amMOCBSI3b HEpPBHOU U
SHIOKPUHHOU cucTteM. [ mmoranamo-runodusapHas cucrema.

Hemoncmpayuu:

Hopmpem: W.II. TlaBnoB. Tabmuuel U cxembl: «OXHOKIETOYHBIC BOJOPOCIINY,
«MHOTOKJIETOUHbIE BOAOPOCINy», «baktepuny, «IIpocreitmmey, «Opraisl IBETKOBBIX PACTCHUI»,
«CucreMbl OpraHoB MO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHEe CTpoeHHEe HACEKOMBIX», «TkaHu
pactenuii», «KopHeBbie cucrtembl», «CTtpoeHue credisn», «CTpOoeHHE JTUCTOBOMW TUIACTUHKN,
«Txanu xuBOTHBIXY», «CkeneT uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas
cucreMay, «JlpixarenpHas cucteMay, «HepBHas cucrema», «Koxka», «MpllieuHas cHUCTEMay,
«BpiienurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTpoeHue Mbliby, «MMMyHUTETY,
«KumeunomnonoctHpie», «CxeMa UTaHus pacTeHHi», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOCHHE JO0KIEBOI0
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema ntuny, «HepBHas cucTtemMa MIICKOTUTAIOIIUX,
«HepBHas cuctema dyenoBekay, «Pediekcy.

Obopyodosanue: CBETOBOM MHUKPOCKOII, MUKpOIIpEnapaThl OJAHOKIETOYHBIX OpPraHU3MOB,
MHUKpOIIpenaparbl TKaHEH, PpaKOBHHBI MOJUTIOCKOB, KOJUICKIIMH HACEKOMBIX, UTJIOKOXKHUX, KHUBBIC
AK3EMIUISIPhl KOMHATHBIX PaCTeHUM, TepOapuyl paCTeHUI pa3HBIX OT/AEJIOB, BIAXKHBIC MTpenapaThl
JKMBOTHBIX, CKEJIETHI IT03BOHOYHBIX, KOJJIEKIINY O€CIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
000pyI0BaHKeE I AEMOHCTPALIUY TTOYBEHHOTO U BO3/YIIHOTO MTUTAHUS PACTEHUM, pACIICTIIICHUS
Kpaxmana u O6eIKoB Mo JAeiicTBrueM (epMEeHTOB, 000PYI0BaHKE AJI IEMOHCTPAIMU OMBITOB 110
U3MEPEHHUIO JKU3HEHHOM EMKOCTH JIETKUX, MEXaHHM3Ma JIbIXaTeJIbHBIX JBUKCHUH, MOJIEIU
TOJIOBHOT'O MO3Ta Pa3IMYHBIX )KHBOTHBIX.

JlaGopaTtopHas pabota «M3y4yeHue TKaHel pacTeHUN».

JlaboparopHas paboTa «3ydyeHne TkaHel KUBOTHBIX).

JlaGopaTtopHnast pabota «/3yueHne opraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3mHokeHne U pa3BUTHE OPTaHU3MOB

@DopMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrosioe (BKJIoYasi BEreTaTUBHOE) U M0JI0Boe. Bubl
0ecIoIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYIIALHNS, (PparMeHTaIHs, KIOHUPOBAHHE.

[TomoBoe pasmHoxenue. IlonoBble kneTku, wiM ramersl. Meio3. Craguum Menosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U TIOJIOBOTO
nporecca. Meilo3 u ero MecTo B JKU3HEHHOM IMKJIE OPraHU3MOB.

[TpenzaponpimeBoe pa3sutue. I ameroreHes y ;kuBoTHbIX. [looBsie sxene3sl. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KIIETOK. CriepMaTorenes u ooreHe3. CTpoeHuUe MOJIOBBIX KIIETOK.

OmroioTBOpEeHNE W SMOPHUOHATIBPHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIUIOOTBOPEHUS:
HapykHoe, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOI€HE3). DMOPUONIOTHs — HayKa O pa3BUTUU
opranu3MoB. Mopgoeenes — 00Ha uz 2naguvix npodrem smopuonozuu. Konyenyus mopghozenos u
Mmooenu mopgoeenesa. Ctaauu SMOpUOTreHe3a KUBOTHBIX (Ha mpumepe Jsarymku). [Ipobnenue.
Tumnsl apobnenus. /Jemepmunupogannoe u HeoepmuHupoganuoe opobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTU OpOOJIEHUs MIIEKONMUTAIOMIUX. 3apOJIbIIIEBbIe JMCTKH (TaCTPYJISLINS).
3akyazka OpPraHoB M TKaHEH U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE uyacTei
Pa3BUBAIOMIETOCS 3apO/IbIia (SIMOPHUOHATBHAS HHAYKIINS). 3aKJIa/IKa TUIaHa CTPOCHHUS )KHBOTHOTO
KaK pe3ylbTaT HepapXUUYeCKUX B3aUMOEWUCTBUI reHoB. BiusHue Ha sMOpHOHAIbHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CpeJIbl.

Poct u pazeutue xxuBoTHbIX. [TocTamMOpuonansHbIil nepuo. IpsMoe u HenpsiMoe pa3BUTHE.
Pa3zButne ¢ meramopdo3oM y OeCrO3BOHOYHBIX M TTO3BOHOYHBIX JKHBOTHBIX. bHomormyeckoe
3HaYeHHE NPSMOr0 W HENPsIMOTO Pa3BUTHS, MX PACHpPOCTpaHEHUE B IpHpone. Tumbl pocta



KUBOTHBIX. DAKTOPHI PETYISIIIAKA POCTA KUBOTHBIX M YenoBeka. CTaauu MoCTIMOPHOHATBHOTO
pa3BUTHUS Yy )KUBOTHBIX U 4denoBeka. [lepnonbl oHTOreHesa uenoBeka. CTapeHUE U CMEPTh Kak
OMOJOTrNYECKHE ITPOLIECCHI.

Pa3zmuoxenue u pazputue pacteHuid. ['amerodut u ciopodut. Meiio3 B )KUZHEHHOM ITUKIIC
pactenuii. ObpazoBaHue cIoOp B npoiecce Meitosa. ['amerorenes y pacrenuii. Orio10TBOpeHHUE U
pa3BUTHE PACTUTENIbHBIX OPraHM3MOB. J[BOMHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX PACTCHMM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl PETyJISILIUU OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

Hemoncmpayuu:

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

Tabauyer u cxemsvi: «BereraTuBHOE pa3MHOXKEHHE», «THUIBI OECIOIIOTO Pa3sMHOKEHUS»,
«Pa3MHOXEHHE XJIaMHJIOMOHa/b», «Pa3MHOXEHHE H3BIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3y», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa,
«OCHOBHBIE CTaANHU OHTOreHe3ay, «[Ipsmoe u Henpsimoe pazBuTHe, «Pa3BUTHE MAICKOTO XKYKa»,
«Pa3zButne capanum», «Pa3Butue JArymku», «JIBOMHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJIbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOW KanycTbl», «/KU3HEHHBIN UK MXay, « KU3HEHHBIN LUK MANOPOTHUKAY, «KW3HEHHBIN
LUKJI COCHBI».

Obopyoosanue: CBETOBON MUKPOCKOI, MUKPOTIPENapaThl SUIIEKIECTOK U CIIEPMaTO30M/I0B,
Mozeib «L UK pa3BUTHS JIATYILIKW Y.

Jlaboparopnass pabora «lM3ydeHHe CTPOCHHS TIOJOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenaparax.

[TpakTnueckass paborta «BpIsiBI€HHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlaGopaTtopHas pabota «CTpoeHHE OPraHOB Pa3MHOKEHHS BBICIIUX PACTCHHI.

Tema 11. 'eHeTnka — HAyKa 0 HACJ1eICTBEHHOCTH M N3MEHYHNBOCTH OPraHU3MOB

HcTopust cTaHOBJICHUS U pAa3BUTUSI TeHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne ®pusa,
T. Moprana. Ponb oreuecTBeHHBIX YUE€HBIX B pa3BuTHM reHetuku. Padoter H.K. Konbsrosa, H.U.
Basunosa, A.H. benosepckoro, I'.JI. Kapneuenko, I0.A. ®dunmumyenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE T'€HETHUYECKNE TOHATUS U CUMBOJBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEJIBHBIE
TEHbl, AJbTCPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3UIOTA,
reTepo3nUroTa, YMcTas JIMHUS, THOpUAbI, TeHOTHN, (GeHoTur. OCHOBHBIE METOJbl T'€HETUKH:
TUOpPUA0IOTHYECKHUM, IUTOJIOTHYECKUI, MOJIeKyIsipHOreHeTnyeckuil. [lpogeccus reneTux.

Hemoncmpayuu:

Ilopmpemeur: I'. Mengens, I'. ne ®pus, T. Mopran, H.K. Konsio, H.W. Basunos, A.H.
benozepckuit, I'./]. Kapnieuenxko, FO.A. ®ununyenko, H.B. Tumodees-PecoBckuii.

Tabauywvl u cxemvi: «MeTOABI TECHETHKNY, «CXEMBI CKPEIITUBAHUSI.

JlaGopatopHas pabota «/{po3o¢una kak 00BEKT FeHETUYECKUX UCCIIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemubanue. [lepBbiif 3akon MeHens — 3akoH equHo00paszusi THOpHUIOB
nepsoro nokosneHus. [Ipasuno nomuaupoBanus. Bropoii 3axkoH MeHenst — 3aK0H pacleIIeHus
npu3HakoB. lluTonormyeckre OCHOBBI MOHOTHMOPUIHOTO CKpELIMBaHUS. [ 'HIOTe3a YHMCTOTHI
ramer.

AHanuzupyrouiee ckpemubanue. [[pomexxyTounslil xapakTep HacienoBaHus. Paciiennenue
IIPU3HAKOB U HEMIOJHOM JOMHUHHUPOBAHHH.

Jurubpunnoe ckpemuBanue. Tperuil 3akoH MeHaens — 3aKOH HE3aBUCHMOIO
HacJeI0BaHMs TPU3HAKOB. [{UToMOrH4YecKkrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

Cuennennoe HacienoBaHue npusHakoB. Pabotsl T. Moprana. CrernuieHHOe HaclieJJoBaHHe
T€HOB, HApYIICHNUE CLEIUIEHNUS MEXA1Yy TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.



I'enetuka mosa. XpOMOCOMHBIM MEXaHM3M OIPENEICHHs 10Jla. AyTOCOMBI M IOJIOBBIE
XpOoMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbIM MoJ. ['eHeTuyeckas CTPYKTypa IOJOBBIX
xpomocom. HacnegoBanne Npu3HAKOB, CLETUIEHHBIX € ITOJIOM.

I'enotun kak nenoctHas cucrema. [LmedoTponuss — MHOXKECTBEHHOE JEUCTBHE TI€HA.
MHOKECTBEHHBI ajuieiu3M. B3auMoJelcTBUE HEaUICIbHBIX T'€HOB. KOMIJIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeTMYEeCKUN KOHTPOJb pPa3BUTHS PACTCHMM, JKMBOTHBIX M YEJIOBEKa, a TakKkKe
(bu3HONIOrMueCcKUX MPOILECCOB, MOBEACHHS U KOTHUTUBHBIX (YHKIUH. [ eHeTHuecKkne MexaHu3Mbl
CUMOMOTCHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TMAPa3UT» U «XO35UH — MUKPOOHOMY.
['eHeTnyeckue acHeKThl KOHTPOJIA M U3MEHEHUS HACJIEICTBEHHOW MH(OpPMAIMK B MOKOJICHUAX
KJIETOK U OPTaHH3MOB.

Hemoncmpayuu:

Ilopmpemuwr: I'. Mennens, T. Mopras.

Tabauyvr u cxemwl: «llepBoiii 1 BTOpoil 3aKkoHBI MeHnens», «Tperuii 3akoH MeHaens»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIEHHOE HACIeJOBaHUE
MPU3HAKOB y Apo3oduiby, «I eHeTrka nonay, «Kapuotun yenoekay, «Kapruotumn Apo30¢puiib,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJTIENN3M», «B3anMoneiicTBUe reHOBY.

Obopyoosanue: Molienb ANl JTEMOHCTpAIMK 3aKOHOB €IMHOOOpa3usi THOPHIOB IMEPBOTO
MOKOJICHUSI U PACIICIJICHUSI MPU3HAKOB, MOJEIb Il JEMOHCTPAIMH 3aKOHA HE3aBUCHUMOTO
HACJIEJ0BAHUS MIPU3HAKOB, MOJEINb ISl JEMOHCTPALIMK CUEIJICHHOTO HACIEAOBaHUs IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpo3zoduinay.

[TpakTuueckass pabora «M3ydueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKpEUIMBAHUS Yy
JPO30(UITBD».

[Tpaktnueckas pabora «M3ydeHwe pe3yibTaTOB JIUTHOPUAHOTO CKPEUIMBAHUS Y
TPO30(HITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue renoruna u cpensl npu dopmupoBaHun (enotuna. V3MEHUYHUBOCTDH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE  TPHU3HAKU. BUIBI  HM3MEHYHBOCTH:
HEHACJIEJACTBEHHAsl U HACJIEICTBEHHASI.

MoaudukarmonHas U3MEHYUBOCTh. Posib cpeapl B (OpMUPOBAHUHN MOIU(DUKAITMOHHOM
u3MeHunBocTH. Hopma peakuuu mpusHaka. BapuannoHHBIA psii ¥ BapuanmoHHas kpusas (B.
Horanucen). ColicTBa MOIM(UKAIIMOHHOW H3MEHYUBOCTH.

I'enoTunuueckass HU3MEHYMBOCTh. (CBOICTBA TE€HOTUIIMYECKOM W3MEHUMBOCTU. Bumsl
TEHOTHUITUYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KoMmOuHatuBHass U3MEHUMBOCTh. Mel03 U MOJOBOM MpoIlecC — OCHOBA KOMOMHATUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTanmonHasi M3MEHUMBOCTh. BuUIbI MyTanuid: TEeHHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHbIE M IUTOILIA3MaTHYECKUE MYTalUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYmMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psaoB B HacneacTBeHHOM wu3MeHunBoctd (H.M. BaBwioB). BHesnepHas W3MEHUHMBOCTH U
HAaCJIECTBEHHOCTb.

Onueenemuxa u 3NULEHOMUKA, PONb INULEHEMUYeCKUX (Hakmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

Hemoncmpayuu:

Hopmpemeuwr: I'. ne ®pus, B. Moranncen, H.W. Bauiios.

Tabauyvr u cxemovr. «Buapl wm3MeHUMBOCTH», «MoaMQUKAIIMOHHAS W3MEHUYHUBOCTDY,
«KoMmOnHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnoaoTBopenuey, «I eHernueckue 3a00aeBaHms
yenoBeKay, «Buasl myranuii».



Obopyooeanue: >XUBble U TrepOapHbIe HK3EMIUIIPhl KOMHATHBIX PpACTEHUH, PUCYHKH
(otorpadun) >KUBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jlaboparopuas  pabota  «lcciemoBaHme — 3aKOHOMEPHOCTEH  MOIUPUKANUOHHON
U3MEHYMBOCTHU. [loCTpOCHNE BapUAIIMOHHOTO Psifia U BAPUAIIMOHHON KPUBOY.

[Tpaktuyeckas padora «MyTtauu y 1po30Quiisl (Ha TOTOBBIX MUKpOIpenapaTax)».

Tema 14. I'eHeTHKA YelOBEKA

Kapuotun uenoBeka. MexayHapoaHas IporpamMma HUCCICIOBAHUS T€HOMAa YEJIOBEKaA.
MeTobl U3Y4YCeHUS TEHETUKH YEJIOBEKA: T€HEAIOTHUYECKU, ONMM3HEIOBBIN, [MTOTCHETHIYCCKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUIM, MOJIEKYJISIpHO-TeHEeTUUeCKud. COBpPEMEHHOE OMNpeIesICHUE
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YKCIIE€ ¢ moMombio [111P-
ananm3a. HacneacTBenHble 3a00eBanms yeoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YEIOBEKa.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
MPEAOTBPAIICHUN W JICYCHHH TEHETHMYECKHX 3a00JeBaHMM deloBeKa. MEIMKOTeHETHYECKOe
KOHCYJbTHpOBaHHUE. CTBONOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCMEeKThI
MCCJICI0BaHMH B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

['eHerndeckue (hakTOpPhI MOBBIICHHONW YYBCTBUTECIBHOCTH YEJIOBEKAa K (U3HYECKOMY H
XMMUYECKOMY 3arpsA3HEHUI0 OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEI0BEKA K IaTOJIOTHSIM.

Hemoncmpayuu:

Tabauyvr u cxemwvr: «Kapuotumn dvenoBekay, «MeTOJbl MU3y4YE€HUsS] TEHETUKH YETIOBEKa,
«["eHeTnyeckue 3a00ICBaHUS YEIOBEKAY.

[TpakTiaeckast padbota «CocTaBICHUE U aHAIHU3 POJIOCIIOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus M celeKuMs. 3apoKIEHUE CeleKUMH U aoMecTukauuu. Yuenue H.M.
BagsuoBa o LlenTpax mpoucxXo0XIeHUsS 1 MHOT0O00pa3usi KyJbTYpHBIX pacTeHuil. Posb cenexnuu
B CO3JJaHUH COPTOB PACTEHUI U IOPOJ KUBOTHBIX. COPT, MOPOJa, ITaMM. 3aKOH TOMOJIOTMYECKHUX
pAIOB B HacieACTBeHHOW n3MeHunBocTH H.M. BaBuioBa, ero 3HaueHue Uisi CENEKIIMOHHOMN
pabotsl. [Ipodeccus cenekunonep.

MeTtobl cenekMoHHO paboThl. MIcKyccTBEHHBII 0TOOP: MacCOBBIA M MHIUBUAYAIbHbIM.
Otansl KOMOMHAIMOHHON cenekiuu. McnplTaHue mpou3BoauTesell mo moromctBy. Ot6op mo
TEHOTUITY C TOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C TOMOIIBIO aHAIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CeJIeKIMOHHON palboTel. PamuanuvoHHbI U
XUMHUYECKMM MyTareHe3 KakK HMCTOYHHUK MyTaluud y KyJbTYpHBIX (OPM OpPraHU3MOB.
Hcnonp30BaHre TeHOMHOIO PeJaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JIHK aiis nomyuenus
MCXOJHOI0 MaTepuaa JUlsl CEJEKLNN.

[Tonyuenne nonumionaoB. BryTpuBuumoBas ruOpuausauus. bimskopoacTBeHHOeE
CKpelBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpelBaHue, Win ayTOpuauHr. ['etepos3uc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenne Oecraoaust MEXBHIOBBIX THOpPHIOB. JIOCTMKEHUS CEJEeKIMM pacTeHUd u
KUBOTHBIX. «3€1E€HAs peGONIOYULY.

CoxpaHeHHEe U M3y4yEHUE TE€HETHMUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHMM M HX JTUKHX
poauyei s Co37aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
coxpameHue u ynpasieHue 2eHemudecKUMu pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOGbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUeCmBYIOWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

Hemoncmpayuu:

Ilopmpemwvr: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, I1.I1. JIykpsauenko, b.JI.
Acraypos, H. bopnoyr, /I.K. benses.



Tabauysl u cxemoi: «LIeHTPBI IPOUCXOXKICHHUSI 1 MHOTO0Opa3Hs KyJIbTYPHBIX pacTeHUil»,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CENEeKIUn»,
«Otnanéunas rudpuanzanus», «MyTareHes3y.

JlaGopatopHast pabota «/3ydeHue COpPTOB KyJIbTYPHBIX PAacT€HU M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JlaGopatopHas pabota «/3yueHre MeTo0B CeNeKLUN PaCTEHUI.

[Tpaktuyeckas pabdora «I[IpuBHuBKa pacTeHUiI».

Okckypeuss «OCHOBHBIE METOJbl M JOCTH)KEHHS CEJIEKLMU PAcTeHUH M KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAaHLMUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOrHUsl U CHHTeTHYeCKasi 0010 U

OOBEKTBI, HCNOJIb3yeMble B OHUOTEXHOJIOTMH, — KIETOYHBIE U TKAHEBBIE KYIbTYpBI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
NOJy4eHHE KUCIIOMOJIOUYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonornueckuii cuare3. OOBEKTHI
MHUKPOOHOJIOTHYECKUX TeXHONOoruil. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJIOTMM W MHCTPYMEHTOB  LIEJICHANPABICHHOIO  U3MEHEHUs W
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO NTOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAILNUX
HE BCTpeYaroIyecs B IpUpoae OMOCUHTETUYECKHE MTYTH.

Knerounas nnxeHepus. Meronbl KyiabTypbl KIETOK M TKAHEW PAacTEHUM U JKUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatudeckuii smOpuoreHe3. lcmosnbp3oBaHue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexkoHCcTpyKLUs AHLEKIETOK U KIIOHUPOBAaHUE KUBOTHBIX. METO TpaHCIUIAHTALUU SIIEP KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUA U  MUKPOKIOHAILHO20 — PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T€HHasi MHXKEeHEpHsl. VICKyCCTBEHHBIM CHHTE3 I€éHa U KOHCTPYMPOBAHHE
pexombunanTHeix JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHSI U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHYECKHME M JSTHYECKHE Npo0JieMbl TI'e€HHOU
WHXECHEPUH.

Menuuunckue ouorexronoruu. [loctrenomuas nuudposas meaununa. [11[P-quarnocruka.
MeTtab010MHBII aHaIU3, FeHOLIEHTPUUECKUI aHAIN3 TPOTeoMa YesloBeKa JIsl OLIEHKH COCTOSIHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxeHepus
JUIs pa3paboTKHU (PyHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHUSI KOMIIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJOTUI TPEXMEPHOro OMONPUHTHHIA U ckapoNIuHTa A pelleHus
3a/1a4 NEpCOHAIN3NPOBAHHON MEIULIUHBL.

CoznlaHue BEKTOPHBIX BaKIMH C LENbI0 OOecredeHHs] KOMOMHUPOBAHHOW 3aIMTHI OT
B030yauteneit OPBU, ycTaHoBieHue MOJIEKYJISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIEp’KalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

Hemoncmpayuu:

Tabnuyer u  cxemwvr: «/cnonp30BaHWE  MHUKPOOPTaHU3MOB B NPOMBIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHass nHKkeHepusn», «I eHHas HHKEHEPUI».

JlaGopaTtopHas pabora «M3ydeHue 00beKTOB OMOTEXHOIOTUN.

11 knace

Tema 1. 3apo:xaenne U pasBUTHE IBOJIONHMOHHBIX NPeACTaBJICHUH B 0M010THHI

OpomononHas teopus Y. [lapsuna. [Ipeanocsiku BOSHUKHOBEHMS JapBUHH3MA. JKH3HB
Y Hay4dHas JnearenbHocTsh Y. JlapBuHa.

JIBuoKky1iue cuiibl 3BoroKK BUI0B 1o Y. J[apBuHY (BbICOKast ”THTEHCUBHOCThH Pa3MHOKEHUS
OpPraHU3MOB, HACIEJICTBEHHAs W3MEHYMBOCTh, OOphOa 3a CYyIIECTBOBAaHUE, E€CTECTBEHHBIM U
HCKYCCTBEHHBIH OTOOD).



Odopmnenue cuaTeTndeckoit Teopun 3Bomronuu (CTD). HelrpanbHast TeOpHs SBOTIOIHH.
CoBpeMeHHas 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAYEHHE HBOJIIOIMOHHON TEOpHH B (OPMHPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

Hemoncmpayuu:

Ilopmpemuwr: Apuctorens, K. Jlunneit, XK.b. Jlamapk, 2.2K. Cent-Unep, XK. Krosse, Y.
Hapsun, C.C. YerBepukos, M.1. lImansraysen, [Ix. Xonaeitn, J.K. benses.

Tabauyvr u cxemwvr: «Cucrema xuBoil npupojasl (nmo K. Jlunnero)y», «JlectHuna >KuBbIx
cymects (mo Jlamapky)», «Mexanuszm GopMUPOBAHUS MPUCTIOCOOJIEHUH Y PACTEHUN U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. Japsuna», «Haxonku Y. Japsunay,
«Dopmbl 60pBOBI 32 cyliecTBoBaHue», «I[lopoasl romay6eit», «MHoroodpasue KylnbTypHBIX GOpM
KarmycTe», «[lopoasl AOMaNIHUX >KHBOTHBIX», «Cxema oOpa3oBaHHs HOBBIX BUIOB (mo Y.
HapBuny)», «CxemMa COOTHOLICHHS JBIXKYIIUX CHJI SBOMIONUN», «OCHOBHBIE MOJOKEHUS
CUHTETUYECKON TEOPUU SBOTIOLIUN.

Tema 2. Mukpo3sBosonus 4 eé pe3yabTaThl

[lonynauus Kak >3JeMEHTapHas eIWHULA 3BOIOIUU. COBpPEMEHHbIE METOJbl OLICHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a NOMyIIsIiMY KaK
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBICHHE. 3aKOH TeHeThueckoro paBHoBecus Jlx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (AKTOPHI (IBMXKYIIME CHJIBI) SBOMIONMH. MYTAIlMOHHBIN Ipolecc.
Komb6unaruBHast u3MmeHuuBOCTh. peli reHoB — ciryyaliHble HEHANPaBICHHbIE U3MEHEHUS YaCTOT
amneneid B nonynsnusax. Jddext ocHoBarenss. Ipgpexm dymuviiounozo eoprviuika. CHudiceHue
2eHemuU4ecKoe0 pasHoobpasus: npudunel u cieocmsus. Ilposenenue sghgpexma opetigha 2enos 6
bonvuux u  manvlx nonynayusx. Murpauun. M3omsamus nmonmynsuui:  reorpaduyeckas
(mpocTpaHCTBEHHAsI), OMOIOTHYeCcKast (PEPOTYKTUBHAS).

EctectBeHHblil 0TOOp — HampaBisoomuid (aktop 3Boitouuud. DOpMBI €CTECTBEHHOTO
oTOopa: NBWXKYIIMN, CTaOWIM3HPYIONIMHA, pa3phIBAOMMi (qu3pynTuBHEI). [lonoBoit oTdop.
Bo3HUKHOBEHME U 3BOJIOLHUS COLMATIBHOTO OBEACHUS KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHM3MOB KakK pe3yabTaT MHKPOAIBOJOLMU. Bo3HUKHOBeHHE
npucnoco0aeHuit y opranu3mMoB. ApoMop¢ho3sl 1 uanoanantauuu. [Ipumeps! npucrnocobaeHui y
OpraHu3MoOB:  MopQojoruueckue, (U3NOIOTHYECKHEe, OHOXMMUYECKUE, IOBEJACHUYECKUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BupooOpa3zoBaHue Kak pe3yabTaT MHKPOIBOJIIOLMU.
M3onsauuss — xiarodeBoil ¢(akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajuionatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumutonin3anus, rudpuau3anys). JMTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanusmbl HopMHUpOBaHMS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp  »BONIOIMOHHOM OHONIOTMM B pa3pabOTKe HAYYHBIX METOJOB COXPAaHEHMS
O6uropa3zHooOpaszusi. MUKPOIBOMIONUS U KOABOJIOLHMS MMapasuTOB U MX X031€B. MeXaHu3Mbl
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

Hemoncmpayuu:

Ilopmpemuwr: C.C. YerBepukos, 3. Maiip.

Tabnuyvl u cxemvl: «MyTallMOHHASE U3MEHUUBOCTHY, «[lomyssIiMOHHAs CTPyKTypa BUIa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBwKyliye CHIBI  3BOJIOLHNY,
«OQKoyornyeckas M30JSLMS MOMYJSIIUI ceBaHCKOM ¢openn», «l'eorpadudeckas H30JIALUSL
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Jaypckoi», «llomynsinoHHbIe BOJIHBI YHCICHHOCTH
XUITHUKOB H KepTB», «(Cxema JeHCTBHUSI €CTECTBEHHOTO o0TO0opa», «PopMbl OOpbOBI 3a
CYILLIECTBOBAHHEY, «MHIyCcTpralbHbII MEJTAaHU3M», «OKusble HCKOIIaEMBIE»,
«ITokpoBUTENbCTBEHHAs OKpacka >XHMBOTHBIX», «lIpenympexnaromas oOkpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIHHOCTHY,
«Kpurepun Buga», «BunpiBoliHuku», «CTpykTypa Buga B nOpupone», «CrocoObl
BupooOpasoBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILEH,



«DKONOTHYeCcKOe BHUI000pa3oBaHMe BHUAOB cuHHUI», «llomuruionasl pacteHuit», «KamycTtHo-
peACUHbIN THOPUI.

Obopyodosanue: Tepdbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Wydelia MTHUIl U 3Bepei ¢
NpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHH, Yydesia NMTHUI[ U 3BEpei pa3HbIX BHIOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3TMUYHBIMU CIIOCOOAMH.

JlaGopatopHas paboTa «BbIsiBIEeHHE N3MEHYUBOCTH y 0COOCH OJTHOTO BUIAY.

Jlaboparopuas pabora «lIpucrmocoOneHuss OpPraHu3MOB U HMX  OTHOCHTEIbHAs
1eNIecO00Pa3HOCThY.

JlaboparopHas pabota «CpaBHEHHE BHIOB IO MOP(OITOTHIESCKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtopl u3yueHus: Makpo3BoItonuu. [laneonronoruueckie MeToAbl U3y4eHHs IBOJIOLIUU.
[Tepexonnbie HhopMbl U GUIIOTeHETUYECKHE PSIBI Opranu3MoB. [Ipodeccust naneoHToor.

buoreorpaduyeckue Meronpl uszydeHus oIBoiouud. CpaBHeHue @uopbl U (QayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUIbl-3HIEMUKN U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTUUECKHE METOAbl M3YyUEHHUS HIBOIIOLHUU.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U IOSIBICHUS SBOJIOLMOHHBIX HOBILECTB.
['oMonoruyHbie ¥ aHATOTMYHBIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISPHO-
FE€HETUYECKUEe, OWOXMMHUYECKHE M  MAaTeMaTUYeCKUE METOAbl HM3YYEHHUS  HBOJIIOLMHU.
['omonoruynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHHUSI (PHIIOTEHETHYECKHX JIEPEBLEB.

XPpOMOCOMHBIE MYTAallM1 U SBOJIIOLIMSI TEHOMOB.

O6mue 3akoHOMEpHOCTH (mpaBwia) HSBomouud. IlpuHnun  cMmeHsl  QYHKIUH.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIIOLIUU.

Hemoncmpayuu:

Topmpemor: K.M. bap, A.O. Kosanesckuii, . Mrosep, 9. ['ekkenb.

Tabauysr u cxemvl: «PUIOTCHETUYECKUIN DS JIOMIATN», «APXEONTEPUKCY», «3BEpO3yObIe
suiepe», «Crerouedans», «Punnodurer», «CeMeHHbIE ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emnu», «llpeiid xoHTHHEHTOB», «PenukThl», «HauanpbHble CcTaguu SMOPHUOHAIBHOTO
Pa3BUTHSI TO3BOHOYHBIX KUBOTHBIX», «['OMOJIOrMUHBIE U aHAJIOTUYHBIE OPTaHb», «PyIUMEHTH»,
«ATaBU3MBIY, «XpOMOCOMHBIE HAOOpHI YelOBEeKa W INHUMIIaH3e», «[JTaBHBIE HAaIpaBIECHUS
ABOJIIOLIMNY, «O01IMe 3aKOHOMEPHOCTH IBOJIIOLIUN.

Obopyoosanue: KONIEKIHH, TepOapuu, MYJISHKH HCKOMAeMBIX OCTATKOB OPTraHHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxokaeHue u pa3BuTHE )KU3HU Ha 3emiie

Hayunble rumoTe3bl MPOUCXOXKACHUS KU3HM Ha 3emie. AOHOreHe3 M NaHCIEepMUs.
JloHay4HBIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [actepa.
[TpoucxosxaeHne KU3HU U aCTPOOUOIIOTHSL.

OCHOBHBIE 3Tanbl HEOPraHUYECKOM 3BoMtONMHU. [1naneTapHas (reosoruyeckas) BOIIOLMSL.
XuMHUECKasi ABOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Omnpit C. Muinepa u I'. FOpu. OGpa3zoBanue noimmMepoB u3 MoHoMepoB. KoatiepBatHas runoresa
AW. Onapuna, runore3a nepBuuHoro OymboHa J[x. XomnaeliHa, reHermueckas rumoreza I.
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanue memopaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Hcropus 3emmm m Meroasl €€ wu3ydeHus. lckomaemble OpraHM4ecKHe OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCONMIOTHAas  TE€OXPOHOJOTHSL.
['eoxpoHoIOrMUecKast mKaa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavaneHble aTanel opraHndeckoi sBostonnu. IlosBieHne M 3BOMIOLUS NEPBBIX KIIETOK.
Opontonusi Merabonu3Ma. Bo3HukHOBeHHEe mepBbIX 3KocucTeM. CoBpeMeHHblE MHKPOOHbBIE



OMOIMIEHKM Kak aHajor mepBbiXx Ha 3emiie coobOmectB. Crtpomaronutsl. [IpokapuoTel u
3YKapHUOTBHI.

[TpoucxoxaeHue 3ykapuoT (CUMOHMOTEHEe3). DBOIIONHMOHHOE MPOHUCXOXKICHUE BUPYCOB.
[IpoucxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHWE  OCHOBHBIX  IPYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIONUM BbICHINX pacTeHud. OCHOBHbIE apoMOp(O3bl PACTECHUH.
Boixon pactenuii Ha cyury. [losiBiieHne criopoBbIX pacTeHUI 1 3aBOeBaHUe UMU cyllid. CeMEHHbIE
pactenus. [IpoucxoxneHne IBETKOBBIX PACTEHUN.

OcCHOBHBIE JTambl JBOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(HO3bl JKUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpaoBbIe
KUBOTHBIE. JKH3HBb B BOJIE. DBOIOIUS TTO3BOHOYHBIX. [IporcxoxacHne aMpuOuit M penTHITH.
[Tpoucxoxaenne miekonurammux U ntul. [lpunnun kimouyeBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3eMJie MO 3paM U MEPUOJIAM: apXei, MPOTEPO30id, MaIe030H, ME3030M,
KaifHO30#. O01Ias XapakTeprUCTUKA KIMMAaTa U re0JOrHIecKuX mporeccoB. [losBneHue u paciseT
XapaKTepHBIX OPraHU3MOB. YTIieoOpa3oBaHHUE: €ro YyCJOBHsI M BIMSHHE HAa Ta30BBI COCTaB
aTMochepsl.

MaccoBble BBIMHpPAaHUSI — 3KOJIOTMYECKME KPHU3UCHI mponuioro. IIpuumssl U crneactBus
MacCOBBIX BhIMUpaHUI. COBPEeMEHHBIH IKOJOTHUECKUI KpHU3HC, ero ocobeHHocTu. [Ipobiema
coxpaHeHHs OMopazHooOpas3us Ha 3emiie.

CoBpeMeHHasi cucTteMa opranuyeckoro mupa. [IpuHIunbel Ki1accupuKaluu OpPraHu3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPTaHU3MOB.

Hemoncmpayuu:

Tlopmpemor: ®©. Penu, JI. Cnannanuanu, JI. I1acrep, .. MeunukoB, A.U. Onapun, [[x.
Xonaeitn, I'. Mémnep, C. Munep, I'. IOpu.

Tabauysr u cxemor: «Cxema ombita @. Penuy», «Cxema onbita JI. Ilactepa mo msydeHuro
camo3apoxxjeHust xu3Hm», «Cxema omnbita C. Muepa, I'. FOpu», «OTansl HeopraHMuecKon
3BOIIOLMNY, «l'eoxpoHosiornueckas mkana», «HaudanpHble 3Tanbl OPraHUYECKON IBOJIFOLUNY,
«Cxema 00pa3oBaHus DYKapUOT MyTEM cUMOHMOreHe3a», «Cucrema KuBoM npupo by, «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «PuHHOGUTHY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokneTounsle Bojgopocany, «Mxu», «llanopoTHukn», «l['0OJTOCEMEHHBIE PACTEHHS»,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHUPa», «ApoMopdo3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunonosnoctusiey, «llnockue yepBu», «UneHucroHormey,
«Pv10BIY, «3emHOBOIHBIEY, «IIpecmbikaromuecsy», «lItuipy, «Muekonutarommuey», «Pa3Butue
JKU3HU B apXeMCKON 3pe», «Pa3BUTHE XKHU3HU B NPOTEPO3OMCKON 3pe», «Pa3BuTHE XKU3HHU B
MaJIC030UCKOM dpey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KNU3HU B KATHO30MCKON
ape», «CoBpeMEeHHasi CUCTEMa OPTaHUYECKOTO MUPAy.

Obopyoosanue: TepOapuu pACTEHUN pPa3IUUYHBIX OTAETOB, KOJUICKIIMM HACEKOMBIX,
BIIQXKHBIE TIpenaparsl >KUBOTHBIX, PAKOBHHBI MOJLTIOCKOB, KOJIJIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKUBOTHBIX, 4ydyela NTUL U 3BEpeH, KOJUIEKIUU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryanpnas nabopatopHas pabora «MoaenupoBanue omnbiToB Mumnepa—tOpu 1o
M3Yy4YEHUI0 a0MOTEHHOTO CUHTE3a OPTraHUYECKUX COSTMHEHUN B IEPBUYHOMN aTMochepey.

JlaboparopHas pabora «/3yuyeHWEe U OMHCAaHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpPTaHU3MOB).

[TpakTideckas pabota «M3ydeHne ocoOOEHHOCTEH CTPOCHHS PACTCHHI Pa3HBIX OTIEIOBY.

[TpakTrueckas pabota «M3ydeHne ocoOeHHOCTEN CTPOSHHSI TO3BOHOUHBIX )KMBOTHBIX .

Tema 5. IIpoucxo:kaeHue 4eJ0BeKa — AHTPONOreHe3

Pa3znensl u 3a1aun aHTPONOIOrUU. MeTOo bl AHTPOMOJIOTUH.

CraHOBJIEHHE MPEACTABICHUN O MPOUCXOXKIACHUM YeJoBeKa. Pelurno3Heie BO33pEHUS.
CoBpemenHble HaydHbIE TeopuH. [Ipodeccust aHTpOIoIor.



CxoncTBo uyenmoBeka € KUBOTHBIMH. CHCTEMAaTHYeCKOE TMOJOKEHHE  4YelIOBeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKAa C SKMBOTHBIMHM: CPaBHHUTEIbHO-MOpP(]OIOrHuecKue,
IMOPHUOIIOTUYECKUE, (U3HOIOTO-OMOXUMHUYECKHEe, MOBeACHUeCKne. OTIHYus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJOBHOTO
MO3Ta U BTOPOW CUTHAJIbHOM CUCTEMBI.

JBuxyniue cuibl ((hakTopbl) aHTpoNoreHe3a: ouonornyeckue, coruaibubie. COOTHOIIEHKE
OMOJIOTUYECKHX U COIUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE cTaIuu aHTponoreHe3a. Pannue yenoBekooOpa3Hbie 00e3bsiHbI (IPOKOHCYIbBI) U
paHHUE MOHTHJIBI — OOIIME MPEIKU YeIIOBEKOOOpa3HbIX 00€3bsH U JII0JICH. ABCTPAJIONUTEKH —
JIBYHOTHE MpenKu JiroAcil. YeloBek yMelbld, MEepBble M3TOTOBICHHUS Opynuil Tpyna. YenoBek
IPSIMOXOJISAIINI 1 TIEPBBIN BBIXOJ JItoiel 3a mpenensl Adpuku. YenoBek reiienbOeprekuii —
o0l mpeoK HeaHJepTaIbCKOr0 YeJI0BeKa U YeIOBeKa pa3yMHOro. YenoBek HeaH1epTaabCKUi
KAaK BHJI JIIOJEH XOJOJHOIO KiIMMara. YeloBeK pa3syMHBIA COBPEMEHHOIO THUIIA, JNEHHCOBCKUMI
YeJI0BeK, OCBOEHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u maaeoreHoOMUKa.

DBOIIOLIMSL COBPEMEHHOIO YelnoBeka. ECTeCTBEHHBIH OTOOp B MOMYJSIMAX YeIOBEKa.
Myranuonsslii porecc U noaumMopdusm. [lomymnsiuoHHbIe BOIHBI, Ipeii() reHoB, MUTpaLUs U
«3(dexT ocHOBaTEIN» B MOMYJISAIUIX COBPEMEHHOTO YEIIOBEKA.

Yenoseueckue pachl. [lonstue o pace. bonblue pacel: eBporeouaHasi (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (PKBaTOpUaibHAsA), MOHTOJOWAHAS (a3uarckoaMmepukaHckas). Bpems u
NyTH pacceleHWs 4YeloBeKa 1Mo IuiaHere. EnuHCcTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENILHOCTh pacu3Ma. [Iprucrnoco0IeHHOCTh YenoBeKa K pa3HbIM yCIOBUSAM OKPYKArOIIEH
cpensl. BnusiHue reorpaduyeckoit cpenasl U Aperida reHoB Ha MOPQOIOTHI0 U (HU3HOTIOTHIO
YyeJloBeKa.

MexXIucuuIuiMHapHble  METOAbl B (U3UYECKOW (OMONOTMYECKOi) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTUS M TAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  TOMYJISIUH.
buoconuanbHble  HMCCleqOBaHUS ~— NPUPOJbI  ueioBeka.  MccnegoBaHue — KO3BOIIOLUU
OMOJOrNYECKOro U COLMAIBHOIO B YEJIOBEKE.

Hemoncmpayuu:

Ilopmpempur: Y. NapBun, JI. JIuku, 5.5. Poruackuii, M.M. I'epacumos.

Tabnuyer u cxemwvr: «Metronbl aHTpomnoloruu», «['OJTOBHON MO3r 4YeTOBEKa»,
«YenoBekooOpa3Hbie 00€3bsHB», «CKEJIeT 4YelloBeKa W CKeJleT MuMMaH3e», «PymuMeHThl u
aTaBU3MbI», «JIBWXKyIIME CHUJIBI AHTPONOTreHe3a», «IBOJIIOIMOHHOE JPEBO YEIOBEKay,
«ABcTpamonutek», «HenoBek ymenbiiny, «UenoBek mpaMOXOIAIuiy, «J[eHUCOBCKUM YeTOBEK)
«Heanpepraneup», «KpomanboHIBD, «lIpeaku yenoBeka», «ITalbl BOJIIOIUH YEIOBEKAY,
«PacsI yenoBekay.

Obopyoosanue: MyISDKA OKaMEHENOCTEH, MPEAMETOB MAaTepUAIbHON KyIbTYphl TIPEIKOB
YyeJoBeKa, penpoaykuuu (hotorpadun) KapTHH ¢ MUGOIOTHISCKUMU U OUOICHCKUMHU CIOKETaMU
MIPOUCXOXKICHUS ueloBeKa, (Gororpaduu HAXOIOK HCKOMAEMBIX OCTAaTKOB YENOBEKa, CKEJET
YeJIOBEeKa, MOJENb Yepera 4YejoBeKa M ueperna IMMITaH3e, MOJENb KUCTH 4YeJIOBeKa U KUCTH
HIMMIIaH3€, MOJIENIHM TOpCa MPEJKOB YEIOBEKa.

JlabopaTtopHast pabota «M3yueHne 0COOEHHOCTEH CTPOSHUS CKeJieTa YeI0BEeKa, CBI3aHHbIX
C IPSIMOX 0K JACHUEM.

[TpakTiueckas padbota «M3ydeHne SKOJI0rMUeCKUX aJanTalui 4eJI0oBeKa.

Tema 6. Jk0/10rus1 — HAYKA 0 B3aMMOOTHOLICHUSIX OPraHU3MOB H HAIOPTaHU3MEHHbIX
CHCTEM C OKpY KaloLei cpenoi

3apoxaeHue U pa3BuTHE dK0yIoruH B Tpyaax A. ['ymbonsara, K.®. Pynse, H.A. CeBepiiosa,
3. T'exkens, A. Tencnu, B.H. Cykauéa. Pa3znensl u 3anaun 3xonoruu. CBsi3b 9KOJIOTMH C APYTUMU
Haykamu. [Ipodeccus sxomnor.

Mertoap! skonorud. IloneBble HaOMOAEHUS. DKCIEPUMEHTH! B 3KOJOTMU: MPUPOIHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY’KaloLed CpeJibl: JIOKaIbHBIN,
PETHOHANBHBIN U TI00aTbHBIH.



3HaueHUE JKOJOTUYECKUX 3HAHWW I YellOBEKa. JKOJOTHYECKOEe MHUPOBO33PEHHE Kak
OCHOBa CBfA3€H uYemoBeuecTBa € MOpUPOoH. DOPMUPOBAHME HKOJOTMYECKOW KYJIbTYpbl HU
IKOJIOTHYECKOH rPaMOTHOCTH HACEIICHUSI.

Hemoncmpayuu:

Hopmpemuwr: A. T'ym6onsar, K.®@. Pynee, H.A. CeBeprioB, 3. I'ekkenb, A. Tencnu, B.H.
Cykaués.

Tabauyser u cxemvl: «Pa3nensl sxonorun», «MeToabl 3kojgorun», «CxemMa MOHUTOPHHTA
OKpYKarollen Cpebl».

JlabGopaTtopHnast pabora «M3yueHne MeTo10B SKOJIOTUUECKUX UCCIEIOBAHU».

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Okonoruyeckue (akToppl U 3aKOHOMEpHOCTH MX jedctBuda.  Knaccudukanms
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHe, OWoTHYecKHe, aHTpomnorensneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux daktopos. [IpaBmno muaumyma (K. llnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOUOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MEI.

AbGuotuueckue ¢akropbl. CBET Kak sKosnornueckuid akrop. JleiicTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepruoiusm.

Temmeparypa Kak osKojorudeckuii (akrop. [leiicTBue Temmeparypbl Ha OpIraHWU3MBEI.
[lolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxsnocts kak skoyiormdeckuii gakrop. [IpucmocobneHus pacTeHHid K TOICPKAHUIO
BojHOro Oamanca. Knaccudukanus pacreHuid mo OTHOUIEHHIO K Boje. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYILIHAs, MOYBEHHAs, TIyOMHHAs
MOJNIOYBEHHAs, BHYTpPUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonoruueckue putmel. BHemHue u BHyTpeHHUE pUTMbl. CyTOUYHbBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

Kuznennsle ¢opmbl opranu3moB. [loHstue o xusHeHHON (opme. KusHeHHbIE (HOPMBI
pacTeHH: NEpeBbs, KYCTapHUKH, KYyCTapHMUYKHM, MHOTOJIETHHE TpaBbl, OJHOJETHHUE TPaBBHI.
Ku3HeHHble (QOpPMBI KUBOTHBIX: THUAPOOMOHTBI, T€OOMOHTHI, a’3poOHOHTHL. (OcobeHHoCTH
CTPOEHUs M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl  OMOTHYECKHMX ~ B3aUMOJCHCTBUN:  KOHKYpPEHIIUS,
XHUIHUYECTBO, cUMOMO03 1 ero ¢opmel. [lapazutusMm, kooneparus, MyTyalu3M, KOMMEHCAIN3M
(kBapTHpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3aumMoneHCTBUS  (TONHUYECKHE,
dopuueckue, abpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKJIIOUEHUSI.

Hemoncmpayuu:

Tabauyvl u cxemol: «IKogoruyeckue PaxTopbl», «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOTHOKPOBHBIE
KUBOTHBIE», «DU3NOJIIOTUYECKUE aJanTalli >KUBOTHBIX», «Cpeabl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue puT™MbD», «KuzneHusie Gopmbl pacTeHHi», « Ku3HeHHbIE POPMBI )KUBOTHBIX»,
«IKOCHCTEMA IMHUPOKOIMCTBEHHOTO Jieca», «DKOCHUCTEMa XBOWHOrO Jieca», «llemu nuraHwusy,
«XumnuyectBo», «Ilapazutuzm», «KonkypeHuus», «Cumonos», «KommeHncaausm».

Obopyoosanue: TepOapuU PACTCHHA M JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHHUIO
pPa3IMYHBIX ~ JKOJIOTUYECKUX  (aKTOpPOB, TIepOapuM  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHETIOOMBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repoapuu U KOJJIEKIIMH TEeTUIONI00UBBIX, 3MMOCTONKHX, MOPO30YCTONYNBBIX pacTeHHH,
yyyesna MNTULl U 3Bepei, repOapuu pacTeHHil, OTHOCSIIUXCS K TUrpoduraM, Kcepoputam,
Me30(guTaM, KOMHATHBIE PAaCTEHHUs JaHHBIX TPYII, KOJJIEKIIUH KUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpenax, TrepObapum M KOJJIEKUMHM pacTeHUM W JKMBOTHBIX, OOJajalolux dYepTaMu
IPUCIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUH JKM3HHU, TepObapuu M KOJUIEKIIUU



pPacTeHU M KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJICKIIMH KUBOTHBIX, YIACTBYIOIINX B
Pa3IMYHbIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTtopHnast pabota «BplsiBieHHE TPUCTTOCOOIEHUN OPTaHU3MOB K BIUSHUIO CBETa».

JlaboparopHas pabGoTta «BplsBiIeHHE MNPUCIOCOOJICHUN OPraHU3MOB K  BIHSHHUIO
TEeMIIEpaTyphbI».

JlaboparopHas pabora «AHAaTOMUYECKHE OCOOEHHOCTH PACTEHUH M3 Ppa3HBIX MECT
oOUTaAHUSY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTepUCTHKU momyiasuuu. [lomynsmus xak OHoOJorMueckas cUcTema.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUYECKUX OaphepoB W OCOOEHHOCTEW OMOJIOTUH BHIIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpBI Nomyauuidi. OCHOBHbIE MTOKA3aTeNN MOMYIISIINU:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsl W IIOJOBasi CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJyioruueckasl CTpykTypa nomyisiuu. OleHKa YUCICHHOCTH MNomyisuuu. JuHamuka
NONYJSAUUU U €€ peryssanus. buornueckuil noreHuuan nonyasiuud. MoaenupoBaHue JUHAMUKU
nonymsiuun. Kpussie poctra uyucineHHoctu nonyisuud. Kpusbsie BbDKHMBaHHSA. Perymsius
YHCIEHHOCTH TOMYNALUNA: POJb (PAKTOPOB, 3aBUCIIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJjorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonsitue 00 okomoruyeckoil Humie Buga. Mectoobutanue. MHoromepHas MOJENb
skosiornyeckord HumM Jx.M. Xarunncona. Pazmepsl skonornyeckoit Humu. [loreHnuansHas u
peann30BaHHas HUILIU.

Bun kak cucrema mnomynsmnuii. Apeanbl BHAOB. Buabl M MX JKU3HEHHBIE CTpaTETHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEACHHUS W MUTpPAlMid >KUBOTHBIX. buosornueckue WHBa3uU
Yy>KE€POJIHbIX BUOB.

JHemoncmpayuu:

Topmpem: JIx.1. XaTunHCOH.

Tabauyvl u cxemvi: « IKOJIOTHUECKUE XAPAKTEPUCTUKHU MOMYISIuny, «IIpoctpancTBenHas
CTPYKTypa mnonyiasauun», «Bo3pacTHble mnupamMuasl HOOMymsiuu», «CKOPOCTh 3aceieHus
MOBEPXHOCTU 3eMJIM PA3TUYHBIMU OpraHuzMamMuy», «Mogenb skonorudeckoit uumm JIx. .
XaT4MHCOHAY.

Obopyoosanue: TepOapUU PACTCHHH, KOJIJICKIIMH )KUBOTHBIX.

JlaboparopHas pabota «IIpucrnocoOneHus ceMsH pacTeHUH K PacCeIeHHION.

Tema 9. Jxos10rus co00mIECTB. IKOJOTHYECKHE CHCTEMbI

CooOmiectBa opranu3MoB. buoreHos u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMu B
OuoreHose.

Oxocucrema Kak oTkpbiTas cuctema (A.Jx. Tencnn). DyHKUMOHANBHBIE OJOKH
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTHI, peAylLeHTbl. Tpoduyeckue ypOBHH.
Tpoduyeckue nenu u ceru. A6uornyeckue 0y0ku 3xocucteM. [TouBBI U MBI B 3KOCHCTEMAX.
KpyroBopot BEeLIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE MTOKa3aTean SKOCUCTeMbl. bruomacca u nmpoyKius. DKOJIO0THYeCKUEe MTUPAMU/IbI
qucen, OMOMacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixku. @nykmyayuu. HanpapneHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBuuHbIE U BTOPUYHBIE CYKIECCHUHM U HUX
NPUYUHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKIeccuu. KimMakcHoe cooOIecTBo.
Buopaznoobpasue 1 mosHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOILECTB.

[TpuponHbIe 3KOCHUCTEMBL. JKocucmemvl 03Ep U peK. IKocucmemvl Mopell U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  3KOCUCTEMBI.  ArposkocucreMa. ArpoueHo3. Paznmuuus mexny
AQHTPONIOTEHHBIMU U IIPUPOJHBIMU AKOCUCTEMAMHU.



Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢uopa u ¢ayHa.
CunaHTpomnu3amusi TropojAckoil  (ayHel. buonormdeckoe W  XO3SMCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHII OPraHU3MOB B SKOCUCTEMAX.
Ponv kackaonoeo sghgpexma u 6u006-30ughuxamopos (kirouesvix u008) 6 HYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXAY CMEKHBIMU IKOCHCTEMaMH. Y CTOWYHBOCTH
OpPraHW3MOB, TOMYJSIUA W OSKOCHCTEM B YCIOBHAX €CTECTBEHHBIX W aHTPONOTCHHBIX
BO3JIEHCTBUI.

Mexanuzmvl  6030elicmeusl  3a2pA3HEHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

Hemoncmpayuu:

Tlopmpem: A.[lx. Tencnu.

Tabauyer u cxemor: «CTpyKTypa OHMOIEHO32a», « IKOCUCTEMA IUPOKOIUCTBEHHOTO JIeCay,
«JKocucTeMa XBOWHOTO Iecay, «DyHKIMOHANbHBIE TPYMIIBl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 9Kkocucreme», «llenmn mwmraHWs (macTOWMINHASA, JETPUTHAS)Y,
«OKoyornyecKas MUpaMujia Ynucemn», «IKoJorudeckas nmupaMuaa OMoMacchl», «IKOIOTUYEcKas
nupamua saepruny, «Oodpazosanue 0onoray, «lleppuunas cykueccus», «Boccranosnenue ieca
nocie moxapay, « JKOCUCTeMa 03epay, «ArpoueHo3y», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arporeHose», «I[Ipumepsl ypoosKocHCTEM.

Obopyoosanue: Tepbapuu pacTeHUM, KOJJIEKIMU HACEKOMBIX, Uydyena NTHIl U 3BEpei,
repOapuu KyJIbTYPHBIX H AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

[TpakTiueckas pabota «M3ydyeHue u onrcanue ypooIKOCUCTEMBIY.

OKcKypeusi «KCKypcusi B TUIMYHBIN OunoreoueHo3 (B 1yOpaBy, Oepe3HsK, €JbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII YT, 03€p0, O0JI0TO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmerianerapHass o0osouka 3emMiH, TA€ CYHIECTBYET WJIM CYIIECTBOBaJa
*u3Hb. Pa3Butue npencrasinenuii o buocdepe B Tpynax J. 3tocca. Yuenue B.M. Bepnaackoro o
6uocpepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocdeps! U ero GyHKIUU.

3aKOHOMEPHOCTHU CyIiecTBOBaHUs Ouocdepsl. OcoOeHHOCTH OGHOChephl Kak II00albHON
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemectB u
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PUTMuuHOCTh siBNeHuit B Ouocdepe.

3oHanbHOCTh OMochepsl. [Tonstue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHIpPA, XBOMHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKHUE JIECA,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa 1 GYHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOr0 MOTEHIMaIa U OnochepHBIX
(GyHKIHIA.

Hemoncmpayuu:

Ilopmpemur: B.W. Bepnanckuii, 3. 3rocc.

Tabruysr u cxemvr: «I'eocdepsl 3emnny», «KpyroBopot a3ora B mpupoje», «KpyroBopot
yriaepojaa B mpupojae», «Kpyrosopot kucinopona B npupone», «KpyroBopoTt Bojibl B IpUPOIE»,
«OcHoBHbIe OMOMBI cymny, «KnumaTtuueckue nosca 3emnu», « T'yanpay, «Taiiray, «CMerianHbIi
necy, «IllupokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «IlycTeiHay, « Tponudeckuii iecy.

Obopyoosanue: repdbapuul pacTeHUI pa3HbIX OMOMOB, KOJIJIEKIIMH KHUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawOIIas cpeaa

DKOJIOTHYECKHE KPHU3UChI M WX TNpHUYMHBL. BosnmelicTBue demoBeka Ha Ouocdepy.
3arpsizHeHue BO3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsisHeHHue BOIHOM cpenbl. OXpaHa BOIHBIX
pecypcos. Pa3zpymenne moussl. OXpaHa MMOYBEHHBIX pecypcoB. MI3MeHeHe Kinmara.



AHTpONOTreHHOE BO3/ICHCTBHE HAa paCTUTEIBHBIN U )KUBOTHBIA MUpP. OXpaHa pacTUTEIHHOTO
U KUBOTHOTO Mupa. OCHOBHBIE NPHUHIMIBI OXpaHbl Hpuponsl. Kpacueie kHuru. Oco0o
oxpansiemble ipupoHbie Tepputopuu (OOIIT). borannueckue cajpl ¥ 300J0TUHYECKUE MTAPKH.

OcHOBHbBIE MPUHIMIIBI YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA W MPUPObL. PannonanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Owmojormueckoro pasHooOpasus 3emmn. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

Pa3BuTie METOJOB MOHHUTOPHHIA pAa3BUTHUS OINACHBIX TEXHOTEHHBIX IMPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozuueckoe paznoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuonmvie
cucmemyl, obecneuusarowue 00CmMyn K UHGOpMAyuu no COCMOAHUIO OMOENIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem U cnocooos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

Hemoncmpayuu:

Tabnuysr  u cxemsvi: «3arps3HEHHE aTMOChepbl», «3arps3HeHHe THIPOcheph»,
«3arps3HeHue no4Bbhy, «I[lapHUKOBBIA YPPekT», «Oc000 oXpaHseMble IPUPOIHBIE TEPPUTOPUIY,
«Mojenu yrpaBisieMOro MUPay.

Obopyoosanue: ¢otorpadun OXpaHSEMBIX pacTeHUH U KUBOTHbIX KpacHoil kHUTH
Poccniickoit ®enepanuun, KpacHoi KHUTH pernoHa.

Ilnanupyemsble pe3yJbTAThl 0CBOCHHS Y4eOHOI0 NpeaAMeTa

JIn4HOCTHBIE Pe3yJIbTaThI:
1) rpa:k1aHCcKOro BOCIUTAHMUSA:
e CchOPMHUPOBAHHOCTh TPAKIAHCKOH TMO3UIMH OOYYAIOIIErocsi KaK aKTUBHOTO |
OTBETCTBEHHOTO WIEHA POCCUICKOT0 O0IIeCTBa;
® OCO3HAaHHUC CBOMX KOHCTUTYHHOHHBLIX IIpaB U O6ﬂ3aHHOCTCﬁ, YBAXXCHHUEC 3aKOHaA H
MPABOIOPAIKA;
® TOTOBHOCTL K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH IIpHU CO3JaHHUU y‘-I€6HBIX ITPOCKTOB,
PEIICHUN y‘Ie6HBIX )51 IIO3HABATCIIbHBIX 3aaad, BBIIIOJIHCHUUN OMOJIOTUYECKUX
HKCIIEPUMEHTOB;
® CIOCOOHOCTH OIPEACNATh COOCTBEHHYIO TIO3WIIMIO 10 OTHOIICHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,
® YyMEHHE YYMTHIBAaTh B CBOUX JICHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJIeH C pa3HbIMH YOEXKICHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMU H
COIIMAJIBHBIM ITOJIO’KECHUEM,
® TOTOBHOCTh K COTPYJHUYECTBY B TIPOIECCE COBMECTHOTO BBINMOJHEHUS YYEOHBIX,
MO3HABATENBHBIX U HUCCIENOBATENbCKUX 3a]a4, YBAKUTEIBHOTO OTHOIIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKAHNUS;
® TOTOBHOCTHh K TYMAHUTAPHOU U BOJIOHTEPCKOH IEATEIHHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS .

e c(hOpMHUPOBAHHOCTb POCCUHCKON TPa’kIaHCKON MAEHTUYHOCTH, ATPUOTU3MA, YBAKEHHS
K CBOEMY HapoOJy, 4yBCTBA OTBETCTBEHHOCTH Iiepes POonMHON, roplOCTH 3a CBOW Kpaw,
cBOXO PonnHy, CBOM S3BIK M KYJbTYpPY, IPOLUIOE W HACTOAIIEE MHOIOHALMOHAJIBHOIO
Hapona Poccuu;

® [ICHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEOUI0O W MaMATHUKAM IPUPOJBI,
JOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

® CroCOOHOCTh ONEHUBATh BKJIAJ POCCUMCKUX Y4YEHBIX B CTAHOBJIEHUE U DPAa3BUTHE
OMOJOTUM, TIOHUMAHUS 3HAYEHHUS] OMOJOTMM B MO3HAHMM 3aKOHOB MIPUPOJBI, B JKU3HU
YeJI0BEKa U COBPEMEHHOI0 OOIIECTBa;



HﬂeﬁHafI y6e)KI[éHHOCTI>, TOTOBHOCTD K CIIY’>KCHUIO U 3aIlIUTC OTC‘IGCTB&, OTBECTCTBCHHOCTDH
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS |

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALUIO U MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSChH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSM, CO3JIaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEeMEHHOW >KU3HH B COOTBETCTBUU C TPATUIMSIMHU
HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

JCTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOLIEHMUI;
HOHMMAaHHE HMOLMOHAIIBHOTO BO3/JICHCTBUS )KUBOM MPUPOJIBI U €€ IIECHHOCTH;

TOTOBHOCTH K CaMOBBIPAKCHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPCMIICHHUC IIPOABIIATH
Ka4dycCTBa TBOpquKOﬁ JIMYHOCTH,

5) ¢usnyeckoro BOCHIUTAHUA, (POPMHUPOBAHUS  KYJBTYPbl 310POBbA U

IMOIIMOHAJIBHOI'0 6.1131"01'[0.11)7‘{1/[51:

MOHMMAaHUE U pean3alysi 3J0pOBOro U 6e30MmacHoro oopasa XU3HH (340POBOE MUTAHHE,
COONIOZICHHE TUTHEHUYECKUX IMPaBWJI M HOPM, COATAHCUPOBAHHBIM PEXKUM 3aHITUNA U
OTIIbIXa, peryisipHas (U3MUecKas aKTUBHOCTH), OCpPEKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIECHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;
MOHMMAaHUE [EHHOCTH WPABWJ HWHAWBUAYAIBHOTO W KOJUIGKTHUBHOTO O€30IacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HaHHE TOCIIEJCTBUI U HENMPUATUS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS aKOTOJs,
HapKOTUKOB, KypeHUs);

6) TPY10BOT0 BOCIIUTAHMSA .

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTh K  AKTHBHON  JIEATEIIBHOCTH  TEXHOJOTMYECKONW W  COIMAIbHOM
HANPaBIEHHOCTH, CIOCOOHOCTh HWHHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITENBHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

MHTEpEC K pa3iuuHbIM chepam MpodheCCHOHATBHON NeATeIbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOP Oynymieil nmpodeccun M pealn30BBHIBATH COOCTBEHHBIE KU3HEHHBIE
TIJIaHEL,

TOTOBHOCTb U CITIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTHKEHUU BCei
JKU3HHU,

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS .

9KOJIOTHYECKH 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOE KaK UCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYpBI: MPUOOPETEHHE OMbITAa TJIAaHHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCIEACTBUM IS OKPYKAIOIIENW CPEIbL;

OCO3HAHUE TJIO0AIBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIEM U IMyTeH UX PelieHus;
CIOCOOHOCTH HCIIOJIB30BaTh MPHOOPETaeMbIC IPU U3YICHUH OMOJIOTUH 3HAHUS U YMEHUS
OpU  peUIeHHH TPoOJeM, CBS3aHHBIX C PalUOHAIBHBIM IPUPOONOIH30BAHHEM



(cobmroienue npaBwil MOBEACHUS B IPUPOJIE, HAIIPABICHHBIX HA COXPAaHEHNE PaBHOBECHUS
B DKOCHUCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, OHOChEpHI);

AKTMBHOE HEINPUATHE ACUCTBUMN, NMPUHOCAIIUX BpEI OKPYXKAlOLIEH NPUPOJHOU cpere,
yMEHUue MIPOTrHO3UPOBATH HeOaronpusTHbIC 9KOJIOTUYECKHE MIOCJIEICTBUS
IPEANPUHUMAEMBIX ACUCTBUN U IIPENOTBpALIATh UX;

HaJU4ME Pa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHMYECKOW KYJIbTYpbI, ONbITA
JIEATEIbHOCTH 3KOJIOTMYECKOW HAIpaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATbCS MMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHOW M COLUAJIBHONW NIPAKTHKE, TOTOBHOCTH K YYaCTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJOTHUECKOW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:
c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKd M OOIIECTBEHHON MPAKTHKH, OCHOBAaHHOI'O HA JHAIOTe KYJIBbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI'0 MECTA B MOJIUKYJIBTYPHOM MHUPE;
COBEPILICHCTBOBAHUE A3BIKOBOM Y YUTATEIBCKOM KYJIbTYphI KAK CPEACTBA B3aUMOACUCTBUSA
MEXY JI0JIbMH U ITIO3HAHWS MUDA;
NOHUMaHMUE cleU(pHUKN OUOJIOTUM KaK HayKH, OCO3HaHUsA €€ poiau B (HOPMUPOBAHUU
pPAaLlMOHATIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHMM LEJIOCTHOTO IpEACTaBIeHUs 00
OKpYKalolleM MHUpE Kak O €IMHCTBE NPUPOJBI, YelOoBeKa M OOIIeCTBA, B IMO3HAHHUU
HOPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHMH NpoOsieM COXpaHEHHs MPHPOIHOTO
paBHOBECHS;
yOeXIEHHOCTh B 3HAUMMOCTU OMOJIOTUM Il COBPEMEHHON IMBUIN3ALMU: 00eCTIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTUS MEIUIMHBI, CO3JJaHUE IEPCIEKTUBHBIX OMOTEXHOJOTHH,
CIOCOOHBIX pellaTh PecypcHble MpoOJIeMbl Pa3BUTHSA YEIOBEYECTBA, IMOUCKA IIyTEH
BBIXOJIa M3 TIJIOOAJbHBIX SKOJOIMYECKMX IpobieM U olecrneyeHHs Mepexoja K
YCTOMYMBOMY pPa3BUTHIO, PAUMOHAJIBHOMY HCIIOIB30BAHUIO IPUPOJIHBIX PECYpPCOB H
(OpPMHPOBAHNIO HOBBIX CTaHJAPTOB KHU3HH;
3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUM B LIENAX MOBBILICHUS 00Ien
KYJIbTYpbI, €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTaBHOM 4acTu (pyHKIIMOHAJIBHOMN
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit Ipu U3y4eHUH OHOJIOTHHY;
IIOHUMAHUE CYIIHOCTH METOJOB IO3HAHUs, HCIIOIb3YEMBIX B E€CTECTBEHHBIX HAYKax,
CHOCOOHOCTH HCIMOJIb30BaTh MOJydaeMble 3HAHMS JUIs aHajdu3a U OOBSICHEHUs SBICHUN
OKpPY’KaoIlero Mupa u NpoOUCXOSAIINX B HEM U3MEHEHUH, yMEHHE J1e1aTh 000CHOBAHHBIE
3aKJIFOYEHHs] Ha OCHOBE HAay4yHBIX ()AaKTOB M MUMEIOIIUXCS JAHHBIX C IIEJBI0 MOJyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTh CAMOCTOSITENIBHO HCHOJBb30BaTh OHMOJOTMYECKHE 3HAHUS IS pELICHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;
OCO3HaHWE LIEHHOCTH HAYYHOU JEATEIBHOCTH, TOTOBHOCTh OCYLIECTBISATh NPOEKTHYIO U
HCCIIEI0BATENBCKYIO IESITENbHOCTh HHINBUYAIBHO U B TPYIIIIE;
TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPBIBHOMY OOpa30BaHMUI0O U CaMOOOpPa30BaHMIO, K
AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHHM MO OMOJIOTMM B COOTBETCTBUHU C KM3HEHHBIMU
MOTPEOHOCTSIMHU.

MertanpeameTHblie pe3yJbTaThl:

ITo3naBaTebHBIC YHHBEpPCAJIbHbIC YUeOHbIe NeliCTBUA:

bazoevie nozuueckue oeiicmeus:
CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalIM3HpPOBATH IMPOOJIEMY, paccMaTpuBarh €€
BCECTOPOHHE;
UCIIOJIb30BaTh MPU OCBOEHUHM 3HAHUM MNPHEMBI JIOTUYECKOTO MBIIIICHUS (aHanu3a,
CUHTE3a, CPaBHEHMUsI, Kiaccudukaimu, o000IeHNsT), paCKPbIBaTh CMBICI OMOJIOTHYECKUX



NOHATUH (BBIACNATh MX XapaKTepHbIC NPU3HAKM, YCTAHABIMBATH CBS3U C JIPYTUMHU
TTOHSTHSIMH ),

e OmpeneNsTh LEIH JACATENIbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUH HX IOCTHIKEHHS,
COOTHOCHUTD PE3YJIbTATHI ACATEILHOCTH C TOCTABICHHBIMH LIEIISMHU;

® UCHOJb30BATh OMOJIOTWYECKUE MOHATHUS A OOBSICHEHHUS (PaKTOB W SIBICHUH >KHUBOM
PUPOIB;

® CTPOUTH JIOTMYECKHE pACCY)KACHUS (MHIYKTUBHBIC, JEAYKTHBHBIC, IO aHAJOTHH),
BBISBIIATH 3aKOHOMEPHOCTH W TNPOTHBOPEYMS B PAacCMAaTPUBACMBIX  SIBICHHSX,
(dbopMyIHpOBaTH BBIBOJBI M 3aKJIIOYCHHUS; TPUMEHITh CXEMHO-MO/ICIbHbBIE CPEICTBA IS
IPE/ICTaBICHUS CYIIECTBEHHBIX CBA3€H M OTHOIICHHH B H3y4aeMbIX OMOJIOTMYECKUX
00BEKTaX, a TaKkKe NPOTHBOPEYHHA pPA3HOTO pOJA, BBIIBICHHBIX B pa3IMYHBIX
MH()OPMAIIMOHHBIX NCTOYHHKAX;

e pa3pabarhIBaTh IUIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIHM3a UMEIOIINXCS MaTePHAIbHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

® BHOCHTH KOPPEKTUBBI B JICSTEIBHOCTb, OICHUBATh COOTBETCTBHE PE3YJIBTATOB IIEIISIM,
OLICHUBATh PHCKHU TOCIIEICTBUI ACATEILHOCTH;

® KOODAMHUPOBATb M BBHINOJHATH PA0OTy B YCIOBHSX pPEATbHOrO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOCHCTBUS;

® pa3BUBATh KPEaTHBHOE MBIIIJICHUE ITPU PEIICHUN )KU3HEHHBIX MTPOOIIEM.

Baszoevle uccneoosamenvckue oelicmeus:

® BJIAJICTh HABBIKAMHU Y4COHO-HCCIICIOBATEIIHCKOW U MPOCKTHON JEATEeILHOCTH, HABBIKAMU
paspeuieHuss mpodieM, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IOUCKY
METOJIOB PEIICHUS MPAKTUYECKUX 3314, IPUMECHECHHUIO PA3JIUNYHBIX METOJIOB ITO3HAHHUS;

® HCHOJIb30BATh PA3JIMYHLIC BHUJAbI ACATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUA, €ro
HHTCpIIpCTAllUH, HpeO6pa3OBaHI/IIO U IPUMCHCHHUIO B y‘~IG6HI)IX CUTyaludaXx, B TOM YUCIIC
NIPU CO3JIaHUH YYEOHBIX M COLUATBHBIX MIPOCKTOB;

e (GopMHUPOBATH HAYYHBINA THIT MBITIUICHHUS], BJIAJIETh HAYYHONH TEPMHUHOJIOTHEH, KITFOUEBBIMHU
INOHATUAMHU U METOJJaMHU,

e craBuUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a/la4ll B 0Opa30BaTENbHON AEATEIBHOCTU U
YKU3HEHHBIX CUTYaIUsX;

® BbBUBJIATH HNPUYUHHO-CICACTBCHHBIC CBA3UM W AKTYyaAJIM3UPOBATHh 3aJiady, BBIABUIaTb
THUIIOTE3Y eé PEeHICHUA, HAXOAWUTH apryMCHTHBI JJI JOKA3aTCJIbCTBAa CBOUX yTBep)K)IeHI/H\/JI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

® aHAJIM3UPOBATH IIOJYUCHHBIC B XOA€ PCHICHUA 3adadyu pe3yiabTaTbl, KPHUTHYCCKHU
OLCHUBATh UX NOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBUAX;

® J1aBaTh OLICHKY HOBBIM CUTYallMsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

® OCYIIECTBIISATH IEJICHANPABICHHBIA MOUCK TEPEHOCAa CPENCTB U CIIOCOOOB NIEHCTBHS B
MpoECCHOHAIBHYIO CPENY;

® yMeTh TMEPEHOCUTh 3HAHHWA B T[IO3HABATENbHYID M TPAKTHUECKYI0  OOIacTH
KU3HEEATEILHOCTH;

® yMETh MHTETPUPOBATh 3HAHMSI U3 Pa3HBIX MIPEIMETHBIX 001acTel;

® BbBIJIBUT'aTb HOBBIC HUJIACHU, IMpE€AjlaraTb OPWUIMHAJIbHBIC IIOAXOABI M PEIICHHSA, CTaBUTH
POOJIEMBI H 33J1a4H, JOITyCKAIONINE aTbTePHATHBHBIC PEIICHUS.

Paboma c ungpopmayueii:
® OPHEHTHUPOBATHCS B PA3MUYHBIX UCTOYHHKAX HMHQPOpPMAIUH (TEKCTe y4eOHOro mocoous,
HAYYHO-TIOMYJISIPHOM ~ NUTeparype, OHONOTHYECKUX CJIOBapsSX U  CIPABOYHHUKAX,
KOMITHIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHaIM3upoBaTh HHHOOPMAITUIO Pa3THIHBIX
BUOB M (OpM TMPEACTaBICHHS, KPUTHUECKA OIEHUBATh €€ JOCTOBEPHOCTh W
HEMPOTHUBOPEUYNUBOCTH;



dbopMynupoBaTh 3amMpochl M MPUMEHSITHh pPa3IMYHbIE METOABI MPHU TOHCKE U OTOOpE
Ouosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 33714,
MPHOOPETaTh OMBIT KCIOJIB30BAHUS HWHPOPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHUH,
COBEPIIICHCTBOBATH KYJIbTYpPY aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OPMY MPEACTaBICHUS OUOIOTHIECKOM
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOe€);
UCIIONIb30BaTh HAy4YHBIA $3BIK B KAaueCTBE CPEACTBA MPH padboTe C OHUOIIOTHUYECKOU
uH(poOpMaIlMel: NMPUMEHSITh XUMHUYECKHE, (U3NYCCKUE W MATeMAaTUYeCKUE 3HAKU H
CHUMBOJIBI, (hOpMYIIbI, a00peBUATYpPY, HOMEHKJIATYPY, MCIIOJIb30BaTh U MPEOOPa30BBIBATH
3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMH pACMO3HABaHUS U 3aUTHl HHMOpMAIMK, WHPOPMAIMOHHON
0€301aCHOCTH JTMYHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

Obwenue:.
OCYIIECTBIISITh KOMMYHHUKAIIMU BO BceX cepax >KU3HH, aKTUBHO y4acCTBOBATh B JIUAJIOTE
WIM JUCKYCCHU TI0 CYIIECTBY 0OCyX)aaeMoi TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI,
BBICKA3bIBATh CYKACHWA OTHOCHUTCIBHO BBLIITOJIHCHUA HpezmaraeMoﬁ 3aaa4u, yYUTHIBATb
MHTEPECHI U COTIAaCOBAaHHOCTH MO3ULIUN APYTUX YYACTHUKOB JUAIIOTA UM TUCKYCCHH);
pacrno3HaBaTh HEBEpOAJbHBIC CpEACTBA OOIICHUS, TOHUMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CUTyallUld, YMETh CMAT4aTh
KOH(JIMKTHI U BECTH TIEPETOBOPHI;
BJIQJIETh PA3JIMYHBIMU CHIOCOOaMU OOIIEHHS U B3aMMOJCHCTBUS, MOHUMATh HAMEPEHUS
JIPYTHUX JIIOJEH, MPOSIBIATh YBaXHUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOMN
dbopMme hopMyITHPOBATH CBOU BO3PAKEHUS;
pa3BEPHYTO U JIOTHYHO H3JIaraThb CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

Coemecmuasn 0esamenbHOCHb:
MOHUMATh ¥ MCTOJB30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBUIYATILHONW paOOTHI TIPU
peuieHurn OUOJOTHYECKON TMpoOIeMbl, 0OOCHOBBIBATH HEOOXOIMMOCTh TNPUMEHEHHS
TpynnoBbIX GOpPM B3aUMOICUCTBUS MIPH PEIICHUN yU4eOHOM 3a1a4u;
BBHIOMPATh TEMATUKYy U METOABl COBMECTHBIX NIEUCTBHI C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 WICHA KOJUICKTHBA,
NPUHUMATh LEJIM COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBaTh U KOOPJAWHHUPOBATH
JIEUCTBUSA MO €€ NOCTHXKEHUIO: COCTABIIATH ILJIaH IEUCTBUN, PACIIPENEIIATh POJIU C YUETOM
MHEHUI Y4aCTHHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;
OIICHMBATh Ka4eCTBO CBOETO BKJIa/Ia M KaXKJOTO YYaCTHUKA KOMaHbl B OOIIUI pe3yibTat
1o pa3paboTaHHBIM KPUTEPUSIM;
npeyaraTh HOBbIE MPOEKTHI, OLIEHUBATh UAECH C MO3HMIIMM HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
OCYILECTBIISATh MO3WTHUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIUYHBIX CHUTYyaIUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPaKEHHE, OBITH MHUITHATHBHBIM.

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:

Camoopzanuzayusn:
HCIIOIB30BaTh OMOJIOTHYECKUE 3HAHUS IJIs1 BBIABJICHUSA HpO6J’IGM U HUX PCUICHUA B
JKU3HCHHBIX N y‘—Ie6HBIX CUTyalusiIX;
BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHMIA 11€JIeBbIE U CMBICTIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUSAX W TIOCTYNMKAX IO OTHOIIEHUIO K KHBOW MPHPOJAE, CBOEMY 30POBBIO U
3JI0POBBIO OKPYKAIOIIHX;



¢ CaMOCTOATCIIBHO OCYHICCTBJIATH IMO3HABATCIBbHYIO ACATCIIBHOCTDL, BBISABJIATH HpO6HeMBI,
CTaBUTh W (POPMYJIUPOBATH COOCTBEHHBIC 3a7a4ll B 00Opa30BaTEIbHOMN JESITEIBHOCTH U
JKU3HCHHBIX CUTYaAlUsIX;

®  CaMOCTOSITEIILHO COCTaBJIATh IJIAH PEHICHUS MTPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOYTCHUN;

® JaBaTh OLIEHKY HOBBIM CHUTYAIMsIM; PACIIMPATH PaAMKH y4eOHOTO IMpeaMeTra Ha OCHOBE
JIMYHBIX HpeILHO‘ITCHHﬁ;

e JenaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTh 32 PEIICHHE;

®  OIICHUBATh MPHUOOPETEHHBIN OIIBIT;

e crnocoOCTBOBATh POPMHUPOBAHUIO U TIPOSIBIICHUIO ITUPOKOW IPYIUIIMU B Pa3HBIX 001aCTAX
3HaHW, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

Camokonmpoe.

e J1aBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JESATEIHHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

® BJAJICTh HABBIKAMU MTO3HABATEIILHON pe(ICKCUM KaK OCO3HAHUS COBEPIIACMBIX ACHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJbTATOB U OCHOBAaHUM, MCIOJb30BaTh MPUEMBI
peduiekcuu sl OLEHKU CUTYaIluu, BBIOOpa BEPHOTO PELICHHS;

® yYMETh OIICHMBATh PUCKH M CBOEBPEMEHHO IPUHHUMATh DPEIICHUS] MO WX CHIKEHUIO;
MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JI€ATEIbHOCTH.

Ilpunamue ceéa u opyaux:
NPUHUMATD ceOsl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;
NPUHUMATh MOTUBBI U @PT'YMEHTHI JPYTUX [P aHAIU3E PE3YJIbTATOB JACATEIBHOCTH;
NPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIMOKHY;
pa3BUBATh CIIOCOOHOCTH TIOHUMATh MUP C IMO3UIMH APYrOro YeI0BEKa.

IIpeaMeTHbIe pe3y/ibTaThI:
B 10 knacce:

e c(hOpMHUPOBAHHOCTb 3HAHUIN O MECTE U POJIM OUOJIOTUH B CHCTEME €CTECTBEHHBIX HayK, B
(bOopMUPOBaHNUN €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB MPHUPOABI U
pelieHnyd npolbsieM palKMOHAIBHOTO TMPUPOJOIONIB30BAHUS, O BKJIAJAE POCCUUCKUX U
3apyO0exXHBIX YIEHBIX B pa3BUTHE OHMOJIOTHH;

® BJIQJICHHE CHUCTEMOW OMOJOTMYECKMX 3HAHUN, KOTOPAsi BKJIIOYAET: OCHOBOIMOJArarolue
OHMOJIOTrNYECKHE TEPMUHBI U MOHATHS (’KU3Hb, KJIETKa, OpraHU3M, METab0I13M, FTOMEOCTa3,
CaMOpETYJISIIMSL, CaMOBOCIIPOU3BEACHHUE, HACIEACTBEHHOCTb, HM3MEHUHMBOCTb, POCT H
pa3Butue), Ouonorndyeckue Teopuu (kierounas teopus 1. IlIBanna, M. lllnelinena, P.
BupxoBa, xpomocomHas Teopusi HacneiAcTBeHHocTH T. Moprana), yuenus (H.U.
BasuiioBa — 0 11eHTpax MHOT000Opa3usl U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHUI ), 3aKOHbI
(enmHOOOpa3Hsl TMOTOMKOB IIEPBOTO TOKOJIEHUS, PpACILEIUIEHUS, YUCTOTHI TaMerT,
He3aBHUCUMOTro HacienoBanus I'. Menzens, roMOJIOTHYECKUX PSIOB B HACIEACTBEHHOMN
u3meHunBoctu H.W. BaBunosa), mpuHIUIBI (KOMIIEMEHTAPHOCTH);

e BJIJICHHE OCHOBHBIMU METOJAMH HAYYHOT'O IMO3HAHUS, UCIIOJIb3YEMBIX B OMOJIOTHUECKUX
HCCJIETOBAHMSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0ICHIE, SKCIIEPUMEHT);

® yYMEHHME BBLIEIATH CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK MPOKApPUOT U 3YKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM 4YHcle OakTtepuii, rpudos,
pacTeHUi, KUBOTHBIX M YEJIOBEKAa, CTPOCHHS OpPraHOB U CHUCTEM OPTraHOB DPACTEHUH,
JKUBOTHBIX, YEJIOBEKA, IPOLECCOB XU3HEIECATEIBHOCTH, IMPOTEKAIOIMUX B OPraHU3Max
pacTeHUi, JKMBOTHBIX W YEJIOBEKa, OMOJIOIMYECKHUX IpPOILIECCOB: OOMEHa BEIIEeCTB
(MeTabonu3M), MpEBpaIlleHUs YHEPTUHU, OpPOXKEHHs, aBTOTPOGHOTO U TeTepoTPOPHOro
TUATIOB THTaHWs, (POTOCHHTE3a M XEMOCHWHTE3a, MHTO3a, Mei03a, TaMeTOreHes3a,



IMOpHOreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHUS, DPA3MHOXKEHUS, WHIUBHIYaTbHOTO
pa3BUTHs OpraHu3Ma (OHTOTeHEe3a), B3aUMO/ICHCTBHSI TEHOB, T€TEPO3UCa, HCKYCCTBEHHOTO
otbopa;

YMEHHUE YCTaHABIMBATh B3aHMMOCBSI3U MEXIY OPraHOHMJAMH KIIETKH M HX (YHKIUSIMHU,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEW M UX (PYHKIMSIMH, MEXKIY OpraHaMd U CHCTEMaMu
OpPraHOB y pACTCHUH, JXUBOTHBIX M 4YEJIOBEKa W WX (YHKIUSIMH, MEXKIY CHUCTEMaMHU
OpraHoB U UX (GYHKLIHUAMH, MEKIY dTallaMi 0OMeHa BEIIECTB, ATalaMH KJIETOYHOTO IIUKIIA
U J)KA3HCHHBIX [UKIOB OPraHW3MOB, 3TallaMH SYMOPHOHAIBHOTO Pa3BUTHSI, TCHOTHIIOM U
denoTunom, peHoTunoM u GakTopaMu cpeabl OOUTaHMS,

YMEHUE BBISBJISTH OTIMYUTEILHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE PacTCHUH,
KMBOTHBIX U Y€JIOBEKA;

YMEHHUE UCIIOIB30BAaTh COOTBETCTBYIOUINE apI'YMEHTHI, OMOJIOTUYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POJCTBA OPIraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;
YMEHHUE peliaTh OMOJIOTMYECKHUE 3a7ayd, BBISBIATH MPUYHHHO-CIICICTBCHHBIC CBS3H
MEXy UCCIIEAYEMbIMH OMOJIOTUYECKUMH TPOLIECCAMU U SIBJICHUSIMH, JIENIaTh BBIBOJBI U
IIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH Ja00paTOPHBIC M MPAKTUYECKHE PabOThI, COONIIOATh TPaBUIIA MIPH
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bI, MPOBEPITh WX OSKCICPUMEHTAILHBIMH CPEIICTBAMH,
bopMynHpys LeNb HCCIENOBAaHUS, aHATM3UPOBATH IMOJNyYCHHBIE PE3yabTaThl M JIEJATh
BBIBOJIBI;

YMEHHUE y4acTBOBAaTh B YUEOHO-HMCCIEAOBATEIIBCKON paboTe 1Mo OMOJIOTHH, DKOJIOTHH U
MEIUIIMHE, TPOBOAMMON Ha 0a3e WIKOJBHBIX HAYYHBIX OOINECTB, M MyOJIUYHO
MIPEJICTABIISITH OJTYYCHHBIC PE3YJIbTAaThl HA YUCHUYCCKUX KOH(DEPCHITHSIX;

YMEHHUE OIICHWBaTh JTHYECKUE AaCIEKThl COBPEMEHHBIX HCCIICOBaHUNA B 001acTH
OHMOJIOTUHU U METUITUHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OILJIOZIOTBOPEHHE, HATIPABICHHOE
WU3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIN BbIOOp OyayIiel mpodeccuoHalbHON AesTeIbHOCTH
B 00yacTu OMOJIOTHH, MEAUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH, CETHCKOTO XO035HCTBa,
MUTICBON TPOMBIIUICHHOCTH, YIIIYOJIATh TO3HABATEILHBIN WHTEpEC, HAIpPaBICHHBIA Ha
OCO3HaHHBII BHIOOP COOTBETCTBYIOIIEH Mpodeccuu U NMPOJODKEHHE OHOIOTMYeCcKOro
00pa3oBaHus B OpraHU3aIUsIX CPETHEr0 MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHUsI.

B 11 kmacce:

c(OPMHPOBAHHOCTH 3HaHUI O MECTE U POJIM OMOJOTMH B CUCTEME €CTECTBEHHBIX HAyK, B
(GOpMHpPOBAaHNN COBPEMEHHOH €CTECTBEHHO-HAy4YHOM KapTHHBI MHpa, B TO3HAHUU
3aKOHOB NIPHUPOJBI U PELIEHUH SKOJOTMYECKHX MpoOJieM YelIOBEYeCTBA, a TaKXKe B
pELICHUH BOMPOCOB PAIMOHAIBHOTO IPUPOJOIONB30BaHUA, U B (POPMHUPOBAHUU
LIEHHOCTHOTO OTHOUIEHMsI K MIpUpOJe, OOLIECTBY, YEIOBEKY, O BKJIAJl€ POCCUUCKHUX U
3apyOeKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTUH;

YMEHHE BIAJETh CUCTEMOW OMOJIOTMYECKUX 3HAHUN, KOTOpasi BKIIOYAET ONpeAeNeHUs 1
MOHMMAaHHE CYIIHOCTH OCHOBOIIOJIAraloIIKUX OMOJIOTUYECKMX TEPMUHOB U MOHATHH (BUT,
sKocucTeMa, Ouocgepa), 6uonorunyeckre Teopuu (3BosronoHHas Teopus Y. JlapBuna,
CUHTeTHUecKas Teopus 3Boftonnn), yaeHus (A.H. CeBepiioBa — 0 myTsAX U HaNIPaBICHUSIX
sBostony, B.W. Bepaanackoro — o 6uocdepe), 3aKoHbl (T€eHETUYECKOTO paBHOBecHs J[k.
Xapnu u B. Baiin6epra, 3apoasimeBoro cxojctsa K.M. bapa), npasuna (munumyma O.
JInOuxa, 5KOJIOTMYECKON MUpaMUAbl HEpPruu), runoresbl (rumoreza «vupa PHK» V.
['unGepra);

YMEHHME BJAJETh OCHOBHBIMH METOAAMHM HAy4YHOIO IIO3HAHMS, HCIOJIb3YEMBIMU B
OMOJIOTYECKUX MCCIIEOBAHUSAX KHUBBIX OOBEKTOB M SKOCHCTEM (ONHCAHHE, U3MEpPEHHE,
HaOJII0/IEeHNE, DSKCIIEPUMEHT), CHOCOOAMU BBISBICHHS M OLEHKH aHTPONOTE€HHBIX
WU3MEHEHUH B IPUPO/IE;



® YMCHHE BBIJCIATh CYIIECTBEHHBIC NPHU3HAKU: BUIOB, OHMOTEOIIEHO30B, DKOCHUCTEM U
O6uocdepsl, CTAOMIM3UPYIOIIETO, ABHUKYIIET0 M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpA,
QUTOMATPUIECKOTO0 M CHUMIIATPUYECKOTO BUA000PA30BAHMS, BIHMSHHS JBMKYIIUX CHIT
SBOJIIOIMM Ha TEeHOMOHA TMOMYJISINH, MPUCIOCOOICHHOCTH OpPraHU3MOB K Cpele
oOuTaHUs, YepelOBAaHUS HAMPABICHUA SBOJIOIHMH, KPYroBOPOTa BEHIECTB M IOTOKA
SHEPTUU B IKOCHCTEMAX;

® yMCHHE YCTAaHABIMBATh B3aWMOCBS3U MEXKIY NPOIECCAMH JBOJIONUU, JBIKYITUMU
CUJIAMH aHTPOTIOTCHE3a, KOMIIOHCHTAMHU PA3IIUYHBIX YKOCHCTEM M MPHUCIIOCOOICHUSIMHA K
HUM OpPIraHHU3MOB;

® yYMCHHE BBISBISTH OTIMUYUTEIIBHBIC TPU3HAKU )KUBBIX CUCTEM, TPUCIIOCOOTICHHOCTH BHJIOB
K cpeae oOuWtaHus, aOMOTHYCCKUX H OUOTUYECKUX KOMIIOHEHTOB OJKOCHCTEM,
B3aMMOCBS3€ OpraHM3MOB B COOOIIECTBAX, aHTPOIOTEHHBIX U3MEHEHHI B 3KOCHCTEMaX
CBOCH MECTHOCTH,

® yMEHHE HCIO0JIb30BATh COOTBETCTBYIOIINE API'YMEHTHI, OMOJIOTHUECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JUJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII,
B3aMIMOCBSI3M OPTraHU3MOB W CpeAbl OOWTaHWS, EIAWHCTBA YEJIOBCUSCKHUX pac,
HEOOXOJUMOCTH COXpaHEHHs] MHOrooOpas3usi BUAOB M DJKOCHUCTEM KaK YCJIOBHS
COCYIIIECTBOBAHUS IPUPOJIBI U YSIIOBEUCCTBA;

e yMEHHE peuiarb OWOJIOTMYECKHE 3aJlauM, BBISBISATH MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXy HCCIeAyEeMbIMH OMOJIOTMYECKUMHU MPOLIECCAMH U SIBICHUSMH, JENaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

® yMCHHE BBINOJHATH JaOOpaTOpHBIE U MpaKTUYEeCKHe padoThl, COOMIOAATh MPaBUIaA MPHU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

® yMCHHE BBIABUTATh THIIOTE3bI, MPOBEPSATh HX OIKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys LeTb UCCIEIOBAHMS, aHATU3UPOBATH MOJYYCHHBIC PE3yabTaThl U JENaTh
BBIBO/IBI;

® yMCHHE Y4acTBOBaTh B Y4eOHO-HCCIICIOBATEIBCKOW paboTe Mo OMOJIOTHH, SKOJIOTHH U
MEAWIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U MYOJIUYHO
MIPEJICTABIISITh OTYICHHBIE PE3YJIbTAaThl HA YUEHUICCKUX KOH(DEPESHITHSIX;

® yMEHHE OILIGHWBAaTh THUMOTE3bl W TEOPUU O TPOUCXOXKIECHUU KHU3HU, UYEJIOBEKa U
YeNOBEUYeCKHX pac, O TMPUYHHAX, MOCIEACTBHSIX M crmoco0ax MpeJoTBpaIIeHUs
r100anbHBIX U3MEHEHUH B Onocdepe;

® yMEHHE OCYIIECTBISITh OCO3HAHHBIN BHIOOP OyayIei mpodecCHoHaIbHOM eATeTbHOCTH
B 00macTy OWOJNOrHM, HKOJOTHH, MPHUPOJONOIL30BAHUS, MEAUIIMHBI, OMOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SIMCTBA, MHUIIEBOW IMPOMBIINIICHHOCTH,
yrayOnsiTh TO3HaBaTeIbHBIM HWHTEPEC, HAIpPaBJICHHBII HAa OCO3HAHHBIH  BBIOOP
COOTBETCTBYIOIICH Tmpodeccud MW MPOJAOHKEHHE OHOJIOTMYECKOTO O0pa3oBaHUsI B
OpTraHU3aIMaX CpeIHero MpohecCHOHaTBLHOTO U BHICIIEr0 00pa3oBaHUs.

[TpomexxyTouHast aTrecTanus Mo y4yeOHOMY HpeIMETy MPOBOAMUTCS B COOTBETCTBHU C
[TonoxxeHneM o ¢opmax, MEPUOJUYHOCTH, TOPSJIKE TEKYIIero KOHTPOJI YCIEBaeMOCTH U
IpOMeXXyTOouHOU aTTecTanuu odyvaromuxcst MBOVY T'umuazus Ne 24.



TemaTnuyeckoe MIIAHNPOBaAHUE
Ha yd4eOHBIX 3aHATHUSAX HCHOJB3YIOTCSA AIIEKTPOHHBIE (UM(POBBIE) 0O0pa3oBaTEIbHBIC
pecypchl, IpeACcTaBlIeHHbIE Ha 00pa30BaTeNbHBIX TUIATHOPMaXx:
Poccuiickass anmekTpoHHas 1mikona. Pecypchl s OOydeHHs: KOHCIEKTHI, BHJICOJICKIIUH,
YOPOKHEHUS] W TPEHUPOBOYHBIE 3aHATUSA, METOJUYECKHE Marepuanbl Ui yuutens. bes
peructpanuu. https://resh.edu.ru/

«Y4u.py» — UHTEPAKTUBHBIE KypPChI [0 OCHOBHBIM IpPEAMETaM M MOATOTOBKE K MPOBEPOYHBIM
paboram. https://uchi.ru/

«SIKmace» — cepBuC, MO3BOJSIONINI YUUTENIO BBIIATh MIKOJIBHUKY MPOBEPOUHYIO padoTy. Ecmu
B X0JI¢ pa0bOThI YYCHHK JIOIMTYCKACT OMUOKY, EMY OOBSICHSIOT X0/ PEIICHUS 3aIaHUS ¥ TIPE]IararoT
BbI- IIOJIHUTh APYTOM BapHaHT. YUUTENb MOJIYy4aeT OTYET O TOM, KaK YUEHHMKHU CIIPABISIOTCS C
3amanuamu. https://www.yaklass.ru/
doxkchopa — onnaitH-mKoaa a1 odydarommxcst 10 —11 kmaccos, momoraroiasi B TOArOTOBKE K
EI'D, omummmamam. hitps://foxford.ru/about
M3narensctBo «lIpocBemienne» — 3JI€KTPOHHBIE BEPCUM Y4€OHO-METOJMYECKHX KOMILIEKCOB,
Bxo X B DeepanbHblil iepedeHsb. s paboThl ¢ yaeOHUKAMU HE TOTPEOYETCS TTOAKITIOUCHUS
K uHTepHeTy. HpOopMalnmoHHbIH pecypc pacnoiaraercs no aapecy https://media.prosv.ru/:
JlutPec: Illkonma — mpemocraBiseT 0Opa30BaTENbHBIM OpraHU3AIMAM JTOCTYI K MOOMIBHOM
OnOIMOTEKE ¢ BO3MOXKHOCTHIO JIUCTAHIIMOHHO BBIJIABATh JJICKTPOHHBIC KHUTH.

10 kaacc
Ne Tema KosmnuecTBo
4acoB
1 | Tema «buo0JIOTHSI KAaK HAYKa» 1
1 buonorust kak KOMIUIEKCHasE HayKa M KaK 4acTh COBPEMEHHOTO 1
o01ecTBa
2 | Tema «’KuBble cHCTeMBbI U UX H3yYeHUE 2
2 JKuBble cuCTEMBI M UX CBOWCTBA 1
3 YpoBHEBas OpraHu3alus )KUBbIX CUCTEM. 1
[IpakTnueckass pabora «lcnonb30BaHHE pA3IUYHBIX METO/OB
IIPU U3YYEHHUH KHUBBIX CUCTEM)
3 | Tema «buoaorus KJIeTKkm» 2
4 VicTopus oTKpbITUs M H3yueHus kieTku. Kiierounas teopus 1
5 MeTo 16l MOJIEKYIISIPHOM M KJIIETOUYHOM OMOJIOTHH. 1
[TpakTuyeckas padora «M3yyeHue METOI0B KJIETOYHOH
6uonoruu (xpomarorpadus, nekrpodopes, ruddepeHuanbHoe
ueHrpudyruposanue, [1LP)»
4 | Tema «XuMHUYECKAs OPraHU3aLUsA KJIETKH» 10
6 XHUMHUYECKUN COCTAB KIETKU 1
7 Boja u MuHepasibHbI€ BElIeCTBA 1
8 Opranuveckrie BemEeCTBa KJICTKU — OCITKH 1
9 JIaGoparopHast pabora «OOHapyxeHue O€IKOB C TOMOIIbIO 1
Ka4eCTBEHHBIX PEAKITHIN»
10 OpraHuyeckue BeIiecTBa KIETKU — YIII€BObI 1
11 Oprannyeckue BelecTBa KIETKH — JTUTNIbI 1
12 HykienHOBbIE KUCIOTHI 1
13 Crpoenue u ¢pyaknuu JJHK, PHK, AT®. IIpodeccus dbmoxumuk 1
14 JlabopaTtopHas pabota «lccnenoBanue HyKJIEMHOBBIX KUCTIOT, 1
BBIJICIICHHBIX M3 KJIETOK PAa3JIMYHBIX OPTaHU3MOBY
15 MeTob1 CTPYKTYpHOHM OHONIOTHH 1



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://foxford.ru/about
https://media.prosv.ru/

Tema «CTpoeHne 1 QyHKIHMHU KIECTOK» 8
16 Tune! knetok. [Ipokapuornyeckas kierka. [Ipodeccus muronor 1
17 CtpoeHue 3yKapHOTHYECKOW KIIeTKU. [ToBepXHOCTHBIN ammapar 1
KJICTKU
18 [Ipaktnueckass pabora  «lM3ydeHue CBOWCTB  KJICTOYHOM 1
MEMOpaHbI»
19 [uTomnazma u €€ opraHou/Ibl. 1
[IpakTuueckas pabora «V3ydeHwe IBUMKEHHUS ITUTOIUIA3MbI B
PACTUTENBHBIX KJIETKAX).
20 Jlaboparopnass pabora «lccrnenoBanue — mia3moiu3a U 1
JIETJIa3MOJIM3a B PACTUTENBHBIX KJIETKAX)
21 HememOpanHbie opraHou/Ibl KIETKU 1
22 Crpoenue u GyHKIUH sIpa 1
23 CpaBHuTeNIbHAS XapaKTEPUCTUKA KIETOK DYKapHOT. 1
JIaboparopHast padora «/3ydeHrne CTpOSHUS KIETOK Pa3IunIHBIX
OpraHUu3MOB»
Tema «O0MeH BellleCTB U NIPpeBpallleHNe JHEPTIUH B KJIETKe) 9
24 OOmMmeH BelecTB — MeTab0JIN3M 1
25 JlaboparopHast pabota «/3ydeHne KaTaTuTHIECKOH aKTUBHOCTH 1
(hepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTalasbl)»
26 Jlaboparopunas ~ paboTta «M3yuenue (bepMEeHTaTUBHOTO 1
pacilerieHusi TMEepOKCHAAa BOAOPOJAa B  PACTUTEIBHBIX H
KUBOTHBIX KIJIETKAX)
27-28 ABTOTpOGHBIN THI 0OMeHa BelecTB. POTOCHHTES 2
29 ABTOTpO(HBIN TUIT OOMEHA BEIIECTB. XEMOCHHTES. 1
JIaGoparopHnast padota «CpaBHEHHE IpoIeccoB (GOTOCHHTE3a U
XEMOCHHTE3a»
30-31 DHEpPreTUIecKuii OOMEH — JTUCCUMUIISIIHS 2
32 Jlaboparopnass pabora «CpaBHEHHE MPOIECCOB OpOXKEHUS U 1
JIBIXAHUS
Tema «HacnencrBennasi uHpopmanus u e€é peanuzanus B 9
KJIETKEe»
33-34 Peakuuu MaTpu4HOro cUHTE3a 2
35-36 Cunres Oeinka 2
37-38 MexaHu3Mbl SKCITPECCUH T'€HOB 2
39-41 OcHoBbl Bupyconoruu. Mudopmanronnas 6uonorus. [Ipodeccus 3
BHPYCOJIOT
Tema «7Ku3HeHHBIH UK KICTKID) 6
42 JKn3HeHHBIN UK KISTKH 1
43 Marpuunsiii cuaTes JJHK 1
44 XPpOMOCOMBI. 1
JlabopatopHass pabota «lI3yueHHe XpoMOCOM Ha TOTOBBIX
MHUKpOIIpenaparax»
45 Jlenenuie KIETKH — MUTO3 1
46 JIaboparopHas pabota «Habmronenne MuTO3a B KJIIETKaX KOHUHKA 1
KOpelIKa Jyka (Ha TOTOBBIX MUKpPOMIperaparax)»
47 Perynsuus »kM3HEHHOTO LIUKIIA KIIETOK 1
Tema «CtpoeHne u GyHKUHMH OPTaHU3MOB» 17
48 Opranusm Kak eUHOE LEI0e 1
49 Tkanu pacTeHuM. 1
JlaGopatopHas padora «M3ydeHune TkaHel pacTeHHIN»
50 TkaHM )KUBOTHBIX U YEJIOBEKA. 1
JlaboparopHas pabota «l/3yueHne TKaHel JKUBOTHBIX»
51 Opransl. CucTeMbl OpraHoB. 1
JlabopaTopHnas pabota «lM3yueHue OpraHoB IIBETKOBOTO
pacTeHUs»
52 Ormopa Tena opraHu3MOB 1




53 JIBrb>KeHUE OPraHM3MOB 1
54-55 [Iutanue oprannu3zMoB 2
56-57 J{pIxaHue opraHu3MoB 2
58-59 TpancnopT BEeIECTB y OPraHU3MOB 2
60 Brinenenue y opranu3zmMoB 1
61-62 3ammura y opraHu3MoB 2
63-64 Pa3apaxuMocCTh U peryisinus y OpraHu3sMoB 2

10 | Tema «Pa3mMHoOKeHHe U PA3BUTHE OPTAaHU3MOB» 8
65 @opMbl pa3MHOXKEHHS OPTaHU3MOB 1
66 [TonoBoe pa3zmMHOXKEHUE 1
67 Meiio3 1
68 ["ameTorenes. OOpa3oBaHKe U pa3BUTHE TTOJIOBBIX KJIETOK. 1

JlaboparopHast pabota «/3ydeHne CTpOCHHsI MMOJTOBBIX KJIETOK Ha
FOTOBBIX MUKpOMpPENapaTax»
69-70 NHuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 2
71 Poct u pa3BuTHE KUBOTHBIX. 1
HpaKTI/I‘leCUKa}I pabota «BbISBIEHHE TPHU3HAKOB CXOJICTBA
3apOoAbIIIeH MO3BOHOYHBIX YKUBOTHBIX»
72 Pa3zmHOXeHUME M pa3BUTHE PACTEHUI 1
11 | Tema «l'eHeTHuka — HayKa O HAaCJeACTBEHHOCTH WM 2
H3MEHYHMBOCTH OPraHH3MOB»
73 Hctopus cTaHOBIEHHUS M pa3BUTHUS TEHETUKN KaK HAYKH 1
74 OCHOBHBIE TIOHSTHS M1 CUMBOJIBI TeHETHKU. [Ipodeccust reHeTuk 1

12 | Tema «3aKOHOMEPHOCTH HACJIECTBEHHOCTH 10
75 3aKOHOMEPHOCTH HaCJIe0BaHUs MPU3HAKOB 1
76 MoHOTHOpPUIHOE CKpPEIIMBaHUE 1
77 AHanusupyrolee ckpeuuBanue. Hermonnoe foMmuHupoBanue 1
78-79 JuruOpuHoe cKkpeimnBaHue 2
80 CuermieHHOE HACJIeI0BaHKE MPU3HAKOB 1
81 XPpOMOCOMHAasI TEOPHUSI HACTIEACTBEHHOCTH 1
82 I'eneTunka mosna 1
83 I'eHoTHT KaK 1IeTOCTHAs CUCTEMA 2

13 | Tema «3aKoHOMEPHOCTH U3MEHYHUBOCTH» 6
84 N3MeHUnBOCTH NpU3HAKOB. BHUIBI U3MEHUNBOCTH 1
85 MonudukarronHas ”3MEHYUBOCTh 1
86 JlabopaTtopHas pabota «lccnenoBanue 3aKOHOMEPHOCTEH 1

MO (HKAMOHHON H3MeH4nBoCTH. [TocTpoeHne
BapHaIIMOHHOTO PsiJia M BApUAIIMOHHON KPHUBOM
87 ['enoTunmueckas n3sMeHYNBOCTh. KoMOMHATHBHAS N3MEHINBOCTD 1
88 MyTarmonHasi ”3MEHYUBOCTh. 3aKOHOMEPHOCTH MYTAIllMOHHOTO 1
npouecca. JIUreHeTuKa
89 [IpakTuueckas padora «Mytaruu y Apo30duiibl (Ha TOTOBBIX 1
MHKpOIIpEnapaTax)»

14 | Tema «I'eHeTHKA YeT0BEKA» 3
90-91 I'eneTnka denoBeka. MeToabl MEIUITMHCKON TE€HETHKHA 2
92 [IpakTuueckas pabota «CocTaBieHe U aHAIU3 POJTOCIOBHOM 1

15 | Tema «Cesiekiusi MUKPOOPTaHU3MOB» 4
93 OcHoBHble TOHATHUSA cenekiun. [Ipodeccus ceneximonep 1
94-95 Metoasl cenekimoHHOW padoTel. CoxpaHeHHE, H3YYCHHE U 2

HUCTIIOJIb30BAHNE T€HETUUECKUX PECYPCOB
96 JlaboparopHas pabota «/3y4ueHrne MeTo10B CeNeKIINH PACTEHUI 1

16 | Tema «BHOTEXHOJIOTHSA U CHHTETHYECKAS OHOJIOT s 4
97 buorexHonorus kak Hayka U OTpaciib TPOU3BOICTBA 1
08 OcHOBHBIE HAMPABJICHHUS] CAHTETUIECKON OMOJIOTHN 1




99 XpoMOCOMHas M TeHHasl HH)KEHEepUs 1
100 MeuimHcKkre OUOTEXHOIOT I 1
101 I'opoBas urorosas padota 1
102 [ToBTOpEeHue usyyeHHoro 3a kypc 10 kiacca 1
11 kaacc
Ne Tema KosmuecTBo
4acoB
1 | Tema <« 3apoxkaenne W  pa3BUTHe  IBOJIONHMOHHBIX 6
NpeACTaBJIeHHIi B 0M0JI0THI
1 [Ipennocelaku BO3HUKHOBEHUS JapBUHU3MA 1
2 JKusHp u HayuHas nesrenpHOCTh Y. JlapBuHa 1
3 OposmonronHas Teopust Y. lapuna 1
4 JBroKy1pe cuiibl 3BOJOLMU BUAOB 110 Y. JlapBuHy 2
5 @dopMUpOBaHUE CUHTETUYECKON TEOPUH IBOJIFOLIUI 1
2 | Tema « MuKpo3BoIIOLNS U €€ Pe3yabTaTh» 15
6 Otanbl  ABOJIOLMUOHHOTO  TPOILECCa:  MHUKPOIBONIONHS | 1
MaKpO3BOJIIOLUS
7 [Tonmynsiums — 351eMeHTapHas €IMHUIA SBOJIOIUU 1
8 JlaGoparopHass pabora «BbIsBiIeHHE HW3MEHUHMBOCTH y ocolei 1
OJTHOTO BUIA»
9-11 DnemMeHTapHbIe (HaKTOPHI IBOIIOLUN 3
12-13 EctecTBeHHbII 0TOOP — HapaBJIAOMUN (AKTOP IBOJIOLUU 2
13 [TpucnocobaeHHOCTH OpraHU3MOB KaK pe3ynbTaT 1
MUKPOIBOJIOIIH
14 JlaboparopHast paborta «IIpucrnocoOiieHuss OpraHu3MOB H WX 1
OTHOCHUTEJIbHAS 11€JI€CO00PA3HOCTh)
15 Jlabopatopnas  pabora  «M3yuenue  apomopdo3oB U 1
UAMOalanTalui y pacCTeHUH U )KUBOTHBIX»
16 Bun, ero kpurepuu u CTpykrypa 1
17 JIaGoparopHas pabota «CpaBHeHue BHJIOB o 1
MOP(OJIOTHIECKOMY KPUTEPHIOY
18-19 BunooOpa3oBanue kak pe3yapTaT MHUKpOdBotonuH. CBs3b 2
MUKPOAIBOJIOINH U SIHJEMUAOJIOTHI
3 | Tema «Makpo3BoJonus M e€ pe3yabTaTb» 6
20 MaxkpoosBonrorust.  [lameoHTOOTHYECKHE METOIBI  W3YYeHHS 1
sBosmoru. Ilpodeccus naneonToaor
21 buoreorpaduyeckre MeToabl M3y4eHHUs HBOIIOIIH 1
22 OMOPHOIOrHYECKHE METO bl U3YUEHHMSI BOTIOIUN 1
23 CpaBHUTENBHO-MOP(HOIOTHIECKUE METO bl N3YUEHUS IBOJIIOLIUU 1
24-25 OO01re 3aKOHOMEPHOCTH BOJTFOIIHH 2
4 | Tema «IIpouncxoxxkaeHue U pa3BUTHe JKU3HU HA 3eMiie» 16
26-27 ['unoTe3bl BOSHUKHOBEHUSI )KU3HU Ha 3emiie 2
28-29 OCHOBHBIE 3TaNbl HEOPTAaHMYECKOM IBOJIOIIH 2
30 Hcropus 3emMau 1 METOAIBI €€ N3YUEHUS 1
31 JlabopaTopHass pabota «M3ydeHune W ONMHCAaHUE HCKOMAEMBIX
OCTaTKOB JIPEBHUX OPIaHU3MOBY
32 HavanpHble sTanbl opraHnuecKkoi 3BOJIOLNN 1
33 OBOIIOIUS DYKAPUOT 1
34 OCHOBHBIE 3Tallbl BOIOIUN PACTUTEILHOTO MHUpa 1




35 [Ipaktrueckas pabora «l3ydeHue 0COOEHHOCTEH CTPOCHHS 1
pacTeHUI pa3HbIX OTAEIIOBY
36 OCHOBHBIE 3TaIlbl BOIIOIUY JKHBOTHOTO MUPa 1
37 [IpakTuueckass pabora «M3yueHue OCOOCHHOCTEW CTPOCHUS 1
MT03BOHOYHBIX KHUBOTHBIX)
38-40 Pa3BuTHe xxu3Hu Ha 3eMIie 3
41-42 CoBpeMeHHas CHCTeMa OPTaHHYEeCKOTr0 MUpPa 2
Tema «IIpoucxosxkieHne 4eJ0BeKa — aHTPONOIeHe3» 11
43 AHTpornoorust — Hayka o yenoBeke. [Ipodeccus anTpomnoor 1
44 Pa3BuTHe npeacraBieHuil 0 IPOUCX0XKICHUH YeJIOBEeKa 1
45 MecTo 4yenoBeka B CUCTEME OpraHM4eCKOIo MUpa 1
46 JlaGopaTopHass pabora «M3yueHue OCOOCHHOCTEH CTPOCHHS
CKeJIeTa YeJIOBEKa, CBA3AHHBIX C MPSIMOXO0XKICHHEM)
47-48 JIBrokymue cuibl ((hakTophl) aHTPOIIOTEHE3a 2
49-50 OCHOBHBIE CTaJIUU AHTPOIIOTCHE3a 2
51 DBOJIIOIHS COBPEMEHHOTO YEJIOBEKa 1
52 YenoBeueckue pachbl. MexnucuuIIMHapHbie METO/IBI 1
AHTPOIIOJIOTUHI
53 [IpakTnueckas pabora «l3ydyeHue HSKONIOTMUECKHUX aJanTanui 1
YEJIOBEKa»
Tema «kos10rust — HayKa 0 B3aUMOOTHOIIIEHUSIX OPTaHU3MOB 3
U HAJIOPTaHU3MEHHBIX CHCTEM C OKpY:Kalolleil cperoii»
54 3apoxaeHue u pazutue sxkonoruu. [Ipodeccus sxkomor 1
55 Meroasl sKojOrMU. 3HAYEHHE SKOJOTMUECKUX 3HAHUW IS 1
YeloBeKa
56 JlaboparopHast pabora «M3ydeHWEe METOJIOB SKOJOTHYCCKHIX 1
WCCIICTOBAHHI»
Tema «Opranusmsl u cpena 00UTaHUA» 12
57 Dxosiornueckue GaKkTopsbl 1
58 AbuoTtnueckue pakropbl. CBET Kak HKOJOTHUECKU (PakTop. 1
Jlabopatopnas ~ pabota  «BplABieHHE ~ TPUCTIOCOOICHUI
OpPTraHU3MOB K BIHSIHUIO CBETa»
59 Abunotnueckue (¢pakroppl. TemmepaTypa Kak HKOJIOTMYECKUN 1
¢axrop.
Jlabopatopnas ~ pabota  «BpIABiIeHHE ~ TPUCTIOCOOICHUI
OpPraHU3MOB K BIHMSIHUIO TEMIIEPATYPHI»
60 AbuoTtnueckue (GakTopsl. BIaxkHOCTP Kak AKOJIOTHYECKUH 1
¢axrop.
JlabopaTopHas paboTa « AHaATOMUYECKHE OCOOCHHOCTH PacTeHUI
U3 pa3HbIX MECT OOUTAHUS»
61 Cpenpl 0OuTaHusl OPraHu3MOB 1
62 buonornueckne puTMsl 1
63 XKuznennsle popMbl OpraHu3MOB 1
64 buornueckue ¢akropsl. Buabl 6MoTHYECKUX B3aUMOJEHCTBUI: 1
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO3 U €ro (OpMBI.
65 [TapazutnsM,  koomepauusi,  MyTyaJn3M, KOMMEHCAJIU3M 1
(KBapTHPAHTCTBO, HAXJICOHUUYECTBO)
66 Herpoduueckue B3ammopeicTBus (Tomndeckue, (opuieckue, 1

(dabpuueckue)




67 3HavyeHHEe OMOTHYECKUX B3aMMOJCUCTBHM JJIsi CYIECTBOBAHMS 1
OpraHu3MoB B cpene obOurtanus. [IpuHIUI KOHKYPEHTHOTO
VCKJTFOUCHUS
8 | Tema «9K0JI0rUsI BUAOB M MOMMYJISIIHII» 9
68 DKOJIOTUYECKHE XapaKTePUCTUKU momyisinuu. [lomymsus kak 1
Ouosiornyeckas cucrema
69 Pons HeomHOpoaHOCTH cpenbl, (GU3HUYECKUX OaphepoB U 1
ocoOeHHocTed ~ Owomoru  BUAOB B (OPMHPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIUI
70 OcHOBHBIE TOKa3aTeNu MOMYJSLUUU: YHUCIECHHOCTb, IIOTHOCTD, 1
BO3pACTHasI U MOJIOBAsI CTPYKTYPA, POXKIAEMOCTh, IPHPOCT, TEMIT
pocTa, CMEpTHOCTh, MUTPAITHS
71-73 DKoJIoTHYecKasi CTpYKTypa MOMyJsiuu. JInHaMuKa monyJIsiu 1 3
€€ peryJsaums
14-75 DKoJIorHYecKas HUIIIa BUIA 2
76 JlaGopaTopHas pabora «lIpucrocoOneHus CeMsSH pacTeHUH K 1
pacceneHnIo»
9 | Tema «9Kkoj0rus cood1IECTB. IKOJOTHYECKHE CHCTEMbI 12
77 Co00111€CTBO OpPraHu3MOB — OUOIIEHO3 1
78-79 DKocucTema 2
80-81 DKOJIOTHYECKHE THPAMHUIBI 2
82 V3meHeHus coobI1ecTB — CyKIeCCUu 1
83 [TpupoTHbIE S5KOCUCTEMBI 1
84 DKcKypeust «KCKYpCHsl B THITUYHBINA OHOTeorieHo3 (B 1yOpaBy, 1
Oepe3HsK, eJIbHUK, Ha CYXOJI0JIbHBII WM ITOHMEHHBIH JIYT, 03€pO,
60110TO)»
85 AHTPOTIOT€HHBIE YKOCUCTEMBI (arpOIKOCHCTEMBI) 1
86-87 Yp6oskocucTeMbl. DKOMOHUTOPUHT 2
88 [IpakTnueckas pabota «M3yuenue U OINMCaHNE 1
ypOOIKOCHUCTEMBI
10 | Tema «buocdepa — riodajbHas IKOCHCTEMAY 6
89-90 buocdepa. CtpykTypa u coctaB duochepsl 2
91 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHochepsl 1
92 KpyroBopots! BemecTs 1
93 3oHanpHOCTH OMOChepsl. OCHOBHBIC OMOMBI CYIITH 1
94 YcroitunBocTh 6uOCheps! 1
11 | Tema «YenoBek M OKpy:Ka0Uiasi cpeaar» 6
95-96 BosgeiicTBue uenoBeka Ha 6uochepy 2
97 AHTpONOreHHOe BO3/EHCTBHE HAa PACTUTENBHBIH M KUBOTHBIN 1
MUD
98 OxpaHa npupojsl 1
99-100 | PanmoHanpHOE MPHPOJIONIOIF30BAHIE U YCTOWYHBOE Pa3BUTHE 2
101 I'onoBas urorosas pabora 1
102 [ToBTOpEeHMe mpoiineHHOro Marepuaia 3a kypc 11 kmacca 1
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