MUWUHUCTEPCTBO ITPOCBEILEHM A POCCUMCKOM OEJIEPALIMN
MuHucTepCcTBO 0011IeT0 U MpodheCCHOHATBHOT0 00pa3oBaHus PocToBckoi
oOyactu

VYmpasnenue oopazoBanusi PoctoBa-Ha-Jlony
MAOY «JInmei Ne 11»

«Paccmompenoy «Coznacoeano» «Ymeepocoeno»
Ha 3aceganuu MO Ha 3acenannu HMC | upextop MAOY «JIuneii Nel 1»
ITporokon Ne 1 [TpoTokon Ne 1 [Toraryesa B.O.
or 12.08.2024 ot 27.08.2024 [Tpuxka3z Ne 445 ot 31.08.2024
ITpencenarens MO ITpencenarens HMC
Cupnopenko E.B. Maiibopona T.A.
PABOYAS ITPOI'PAMMA
(ID563704)
BNOJIOT' U
(npeomem)

Yuurtenan: Ilepbdaxkosa JI.b.
Kaacc: 106

KoauvecTBO 4acoB, 3a KoTOpoe peanusyercs: paboyas mporpamma:102 gaca.

3a roa 1 yeTBepTh | 2 yeTBEPTH | 3 YeTBEPTH | 4 YETBEPTH Bceero
Bcero 24 24 32 22 102

KoHTposnbHbIe - 1 - 1 2
paboThI

JlaGopaTopHbie 5 4 7 3 19
paboTHI

[IpakTueckue 3 1 2 4 10
paboThI

PocroB-Ha-/lony
2024 — 2025 yueOHbIii roa




MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY npeamMety "buonorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
y4eOHOTOo mpeaMeTa «bHooTus» U OCHOBHBIX MOJOXEHHN (hefepaibHON padoyel MmporpaMmbl
BOCIIUTAHMS.

Pabouas mporpamma mo O6umosorum s 10 «b» kimacca cocraBjieHa HA OCHOBe CIEAYHOIIMX
JIOKYMEHTOB:

Oenepanbhbiii 3akoH OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Denepaun» ¢ yuy€ToM H3MEHEHUH, BHeCEHHbIX lIpumkazom MuHnpocBelieHus oT
31.07.2020 Ne 304 (B penakuunu ot 25.12.2023 Ne 685-D3).

O6nactHoii 3akoH «O06 oOpa3oBanuu B PocroBckoit o6mactu» ot 14.11.2013 Ne 26-
3C (B pemakiuu ot 05.08.2024 Ne 157-3C).

[lpuka3 MunnpocBemenuss «O6 yrBepxkaeHuun Ilopsiaka opraHuzamuu U
OCYIIECTBIICHHS o0pa3oBaTenpHON JeSITeTbHOCTH o OCHOBHBIM
0011e00pa3oBaTesIbHBIM IPOrpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMaM HadaJbHOI'O
0011ero, OCHOBHOTO 00OMIIEro M cpeaHero obmero obpazoBanus» ot 22.03.2021 Ne
115 (B pemakiuu [IpukazoB Munnpocsemenus Poccun ot 11.02.2022 Ne 69, ot
07.10.2022 No888).

[Tpuxa3z MunuctepcrBa npocsenierust PO ot 21.09.2022 Ne 858 «O06 yTBepxaeHUn
denepanbHOro MepeyHss Y4eOHMKOB, JOMYLIEHHBIX K MCIIOJB30BaHUIO IpU
peamu3anil  MMEIOMIMX TOCYJApCTBEHHYIO aKKpPEAUTAIMI0O  00pa30BaTEbHBIX
IporpaMM Ha4dajbHOI'O O0IEro, OCHOBHOTO OOIIEro, CpeHero odIero oopa3zoBaHus
OpraHu3allMsIMH,  OCYIIECTBISIONIMMU  OOpa30BATEIbHYIO  JIEATEIBHOCTh U
YCTAQHOBJICHUSI NPEAEIbHOTO CpOKa MCIIOJIb30BAaHMUS HMCKIIOYEHHBIX YYEOHHUKOB» C
W3MEHEHUSIMH, BHECEHHBIMU IIpUKa3aMu MuHucrtepcrBa npocsenieHus Poccuiickon
Oenepanuu ot 23.07.2023 Ne556 (3apeructpupoBad MunuctepcTBoM octunuu PO
28.07.2023 Neo74502), or 21.02.2024 Nell9 (3apeructpupoBaH MHHHCTEPCTBOM
foctuitun PO 22.03.2024 Ne 77603) u 21.05.2024 Ne347 (3aperucTpupoBaH
MunuctepcrBoM rocturu PO 21.06.2024 Ne 78626).

[Tpuka3 Munucrepctsa npocsemieHust P® ot 18.07.2024 Ne 499 «O0 yTBepkaeHUN
(benepaabHOro MepevHs JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, NOIMYILEHHBIX K
UCTIOJIB30BaHUIO TIPH peau3alliil MMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIUIO
00pa30oBaTeNbHBIX MPOTrpPaMM HAyaJIbHOTO OOIIEro, OCHOBHOIO OOIIEro, CPEIHETro
o011ero 06pa3oBaHUsY.

[Tpuka3 Munnpocemenus Poccum ot 31.05.2021 Ne 287 «O06 yrBepkIeHUU
(benepaabHOro TOCYAapCTBEHHOT0 00pa30BaTENbHOTO CTAHAAPTa OCHOBHOTO OOILEro
00pazoBaHU .

[Tpuka3 Munnpocemenus Poccun ot 18.05.2023 Ne 370 «OO6 yrBepkiaeHUH
GbenepanbHOi 00pazoBaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHUS» C
u3MeHeHusMu ot 1 gespans 2024 r. Ne 62 u 19 mapra 2024 1. Ne 171.

Metoauueckue pexoMmeHganuu «CucreMa OLEHKM JOCTHKEHHH IIaHUPYEMbIX
NpeJIMETHBIX Pe3yIbTaTOB OCBOCHHS yueOHOTo npeamera «  ouonorus — » (2023).
Konuenmus npenonaBanus ouonorust B PO (pacnopspkenue IlpaButensctBa PO ot
9.04.2016 Ne 637-p).

OdenepanpHas paboyass mporpamMma BOCIUTAHHS Il 00IIe00pa3oBaTEIbHBIX
opranuzanuii  (omobpeHa pemieHueM  (denepaqbHOTO  y4eOHO-METOAMYECKOIo
o0beTMHEHHS 110 0011IIeMy 00pa30BaHuI0, MPOTOKOJ OT 23 utoHs 2022 r. Ne 3/22).



e [locranoBieHue ['J1aBHOrO TIOCYIapCTBEHHOIO CaHUTApHOro Bpada Poccuiickon
Oeneparum ot 28.09.2020 1. Ne 28 "OO6 yrBepxkaeHun canutapHbix npasui CIT 2.4.
3648-20 "CanutapHO-31HIEMHOIOTHYECKUE TPeOOBaHUS K OpraHU3alUsSIM BOCITHUTAHHS
u OOy4eHHus, OTAbIXa M O3J0pPOBJCHUS JAeTell W Moyonexu" (3aperucTpupoBaH
MunucrepctoMm tocturu PO 18.12.2020 Ne 61573).

e [locranoBienue ['7aBHOrO TrOCYIapCTBEHHOIO CaHMTApHOro Bpaya Poccuiickoi
Oeneparn ot 28.01.2021 Ne2  «O6 yrBepxkaenuu CanlluH 1.2.3685-21
«'urnennyeckre HOpMaTHBBl U TpeOOBaHUs K 00ECTIEUCHHIO OE30MacHOCTH U (MIIN)
0e3BpeIHOCTH JUIsl 4YelloBeKa (aKTOPOB cCpeAbl OOMTAHMS» C U3MEHEHUSMHU OT
30.12.2022.

e QOcHoBHasi oOpa3oBareibHasi MporpaMma OCHOBHOTO o00mero oOpa3oBaHMs,
yTBEp KIEHHAs TTpuKazoM aupektopa ot 31.08.2024 No 444

e  Vuebubil iian MAOY «JIumeii Ne 11» na 2024-2025 yueOHblIii roJ1, yTBEp>KAEHHBIN
npuka3zom aupekropa ot 31.08.2024 Ne 444.

e [lomoxenue o paboueit mnporpamme MAOY «Jlumeir Ne 11», yrBepkaéHHOE
npuka3om aupekropa ot 20.08.2024 Ne 380.

e Kanennapusiil yueOHbIil rpagux MAOY «JIuueit Ne 11» na 2024-2025 yueOHbli rof,
YTBEPAKAEHHBIN IpuKa3oM aupektopa oT 29.08.2024 Ne 418.

Peanuzanust [JoHCKOTO perMoHanbHOTO KOMMOHEHTa (//PK) mpoucxoauT B TE€UYEHHE Troja B
TeMaxX MPOTPaMMBbI, KOTOPHIE MO COJEP>KaHUI0 COOTHOCSTCS C PErHOHaNbHOM TeMaTukoil (10-
12% ot 0011ero KOJu4ecTBa 4acoB).

Ha m3ydenne buonorus B 10—11 kiraccax OCHOBHOTO CPeAHET0 OOpa30BaHHS HA YTIyOJICHHOM
ypoBHE B yueOHOM 1uiane otBoauTcs 204 yaca: B 10 kiacce - 102 yaca (3 yaca B HEJIeNIO).

B 10 xnacce «b» B paMkax opraHu3aiuy KOHTPOJIS 33 peau3alfeil mporpaMMbl UCIIOJIb3YIOTCS
CIIIYIOIIME BH/bI MUCHBMEHHBIX pabOoT: KOHTposibHas pabota (2), mabopartopHbix pador (19),
npaktruekux pador (10)

VYuebHas mporpamma paccuutana Ha 102 yaca.

Pabouas mporpamma mo kypcy «buonorus» B 10 kiacce «b» cocraBieHa B COOTBETCTBUU C
Y4eOHBIM MIIaHOM, KalleHAApHBIM y4eOHBIM TpaMKOM W pacnucaHueM Y4eOHBIX 3aHITHH Ha
2024-2025yuebnblii Tox 1 peanu3yercs 3a 102 gaca.



COJAEP/KAHUE OBYYEHUA

10 KUIACC

CopnepxaHue IpPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast 6uonorusi — KOMIUIeKCHas: Hayka. Kparkas vicropusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue OuojoruM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsizanHple c¢ Ouosorueil. 3HaueHHe OHOJIOTHMM B MPAKTUYECKOU
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpaHe
IPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japeun, Y. 'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBno, U. . Meunuko, H. W. BaBuios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHust Ononaoruu. CBONWCTBA )KUBBIX CUCTEM: €JUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb WU LIEJIOCTHOCTb, CIIO)KHOCTb U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3aldd JKUBBIX CHCTEM: MOJIEKYJISPHBIMA, KIETOYHbIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJISILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPOUCXOASIIME B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
XKuznp kak opma cymecTBoBaHUs Marepun. Hayku, usydaronue >KuBble CUCTEMbl Ha pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIXx cucteM. Mertoapl Ouonormdeckod Hayku. HaOmrogeHue, u3mepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe o0 3aBUCMMONM M HE3aBHCHUMOM
nepeMeHHOl. [lnanupoBanue skcnepumenta. IlocraHoBka m mpoBepka rumote3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ focToBEpHOCTh. Pazopoc B Ouonornueckux naHHbIXx. OneHka
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysibTaToB. [IpUunHbBI MCKaXXEHUSI Pe3yJabTaTOB HKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmunpelr u cxembl: «OCHOBHBIE MPU3HAKU JKU3HM», «bBHOJIOrHYEecKHEe CHCTEMBI»,
«CBONCTBa )KMBON MaTepun», «Y pOBHH OPraHU3ALMM KUBOHU MPUPOIb», «CTpOeHNE )KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOIO  OpPraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHUSs KUBOH MPUPOIBD».

O6opynoBanue: 1abopaTtopHOEe 000PYAOBaHUE /IS TPOBEACHUS HAOIIOACHIHN, H3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUHM MKUBBIX
CUCTEM.

Tema 3. buoJiorusi KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, MeTOJ] MEUYeHbIX aTroMoB, AuddepeHuManbHOe  LEeHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBaHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIH MHUKpOCKOM», «lcropus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckass padora «lI3yueHne MeTOJOB KIJIETOYHOH Ouosoruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPAaMHUKPO3JIEMEHTHI. Bona u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHMM KJIETKH, TEIJIOPETYJIALHUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BEIECTBA KIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mousiekynbl. llepBuunas cTpykTypa Oenika, NMenTHAHAS
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBAa yrieBoaoB. buonornyeckue ¢GyHKuuu
YIIEBOJOB.

Jlununpl.  TuppoduneHO-ruapodoOHBIe  cBoiictBa.  Knaccudukauus — nunujos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndyeckue pynkunu JJHK. Bunst PHK. @ynkuuu PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast OuoJiorus: OMOXUMHUYECKHE U OMO(pU3MUECKHE HCCIEIOBAHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpetsrt: JI. [Tomunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. @pankiun, ®. Caurep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM IIPHUPOIE»,
«PacnpeneneHrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.



Tabmuupel u cxembl: «llepuogudeckass Tabauna XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMudeckas ocyzia 1 000py10BaHUE.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass M IpokapuoTuyeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKAPpUOTHUECKOM KieTkh. KieTouHas crTeHka OakTepwii W apxei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcnopT). Ilomynmponnnaemocts memOpanbl. PaGota
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Mutomnazma. L{uto3oms. I[lutockener. JIBmkeHue uuromiazMbl. OpraHoOMIbI KJIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), anmapat ['ombmxu,
JM30COMBI, UX CTpOeHHE W (QYHKIUH. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm wuanpasienus oOenkos 6 OIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHJIOIIa3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums ammapara [onbmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IJIACTH]IBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIUX
pacTeHUN.

Hemem0Opannbie opranousl kietku CtpoeHne M QyHKIUUM HEMEMOpPAaHHBIX OpPraHOMIOB
KieTku. PubGocomsl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEYHbIX KIemoK.
MukpoTtpy6ouku. Knerounslii mentp. CTpoeHHe © JBHXKEHHE JKI'YTHUKOB M pPECHHYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOECHHE M (DYHKIUH.
Snepubliii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHOuU
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsle  BkimtoueHus.  CpaBHMTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl U cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOMN
KIeTKn», «CTpOeHHE pacTUTENbHON KiIeTKW», «CTpoeHre MUTOXOHAPUNY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3Moin3a U JCIIIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BelecTB M NPeBpallleHUe IHEPTHU B KJIETKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
depMeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. DepMeHTB, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. OTnuuns (QepMEHTOB OT HEOPraHMYECKUX
Karajau3aTopoB.  benku-akTuBaTOppl UM OEIKHU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeIleCcTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pomp xmopomactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCT (DOTOCHHTE3A.
Bausinue paznuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUUPYIOIINE
OakTepuH, )KeIe300aKTepuu, cepodaKTepun, BOJOPOIHBIE OaKTeprH. 3HaY€HUE XeMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIIOKO3bI.

bronoruueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUH B Mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiimpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB NEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «PoToCHHTE3», «IHEpreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (EepMEHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladbopaTtopnasi pab6ora «lV3ydeHue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospegsanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Ydactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perynsanus akTHBHOCTH T€HOB y mpokapuoT. [mmote3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0OMUraTHbie mapa3uthl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pacrenui. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «leHeTmueckuii koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsuus. Mutepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTekaronux B uHTepdase. [logroroBka kineTku K neneHuto. [IpecuHTeTrueckuii
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEPUOJIbI
UHTEP(PA3HI.

Matpuunsiii  cunte3  JIHK -  pemmumkanmsa. [lpunnunsr  permmkanmm — JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MexaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. Temomepsl ©  TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TarIouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTaguu MHUTO3a UM MPOUCXOJAIIUME B HUX Mpolecchl. Turbl
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HaueHre MUTO3a.

Perynsammsi MUTOTHYECKOTO MHKIAa KiIeTKH. [Iporpammupyemasi KieTo4Hasi THOENb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpomIpenaparbl: «MHTO3 B KIETKaX KOpeIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHbBIE, KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHE! B OpraHax pacTeHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUSI
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpPaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JIBi>xkeHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M YeJIOBeKa: MbllieyHas cucrema. Pedekc. CkenerHbie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmos. Ilornomienre Bojabl, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMU. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanue opraau3MoB. [[pixanne pactenuid. J{prxanue >xuBOTHBIX. Juddy3ust Ta3oB yepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe u JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TMO3BOHOYHBIX J>KMBOTHBIX. JlpIXxaTenpHas CHUCTEMa uYeJoBeKa. MexaHu3M
BEHTWIALNH JIETKUX Y TITUIl U MJIICKONMUTAIOMUX. Perymsiust apixanus. [{prxaTenpbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OpPraHu3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucreMa u e€ opranbl. KpoBeHocHas cucteMa
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Boinenenne y opranusmoB. Beigenenue y pacreHuil. BplaeneHue 'y KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHusA. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cHUCTeMaMu. BplieneHrne y Mmo3BOHOYHBIX JKMBOTHBIX M yesoBeka. [loukw.
Crpoenue u pyHkunonupoBanue HeppoHa. OOpazoBaHHE MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U MX IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmMmyHHas cucrema uyesnoBeka. KIeTOUHBIHW M TyMOpajdbHBIH HMMMYHHUTET.
Bpoxxnéuupli W TPHOOPETEHHBIM  creU(PUUYECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummyHnurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocraauTenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBbie BeliecTBa M MX
3HAYCHHE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TropMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTeMa.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCIHY,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cucrembr», «Ctpoenue ctebns», «CTpoeHHe IHMCTOBOM IIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass cUCTEMay,
«BpienurensHas cuctemay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIIIb, «MMyHUTETY,
«KumeynomnonoctHbie», «CxeMa UTaHus pacTeHHi», «KpoBEeHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema nTuiy, «HepBHas cucTeMa MIICKOIHTAIONIUX),
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJIJTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbHIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI pa3HBIX OTMETOB, BIAXXHBIC TTperapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHusi Kpaxmaia U OenkoB Tmoj JedcTBUEM (QepMeHTOB, 00OpydoBaHHE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHUPOBaHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. buonornueckuii CMbICI MeHO3a U IIOJIOBOIO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButHe. l'ameroreHe3 y JKMBOTHbIX. [lonoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJICTOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTH — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunuposannoe opodnenue. bracmyna, munol
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS MWHAYKIMSA). 3akiagka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYeCKUX B3aMMOJEWCTBUM reHoB. BimsHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmpHBI mepuon. IIpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KMBOTHBIX.
bronoruueckoe 3HaueHUE MPSIMOrO M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [lepuojbl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxeHune u paszputue pacteHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
OmiogoTBOpEHHE M pa3BUTUE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryISIIIUU OHTOIE€HE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanun

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

Tabmuupl u cxembl: «BereraTuBHOEe pa3MHOKeHUE», «TUIBI 0ECHOIOro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Melio3», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHIEKIETKH U CIIEPMATO30UIay,
«OCcHOBHBIE CTaauMu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butue capanum», «Pa3Butue IArymKn», «/[BoiiHOE OIIOAOTBOPEHNE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJBbHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM WHUKI MXa», <«OKWU3HEHHBI MUK MNanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OOGopynoBaHHUe: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKIECTOK U CIIEPMaTO30M/IOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckass padora «BbIsiBIIeHHE NPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
®pusa, T. Moprana. Ponb oreuecTBEHHbIX YU€HBIX B pa3BuTuUM reHeTuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basuiios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB mnepBoro nokoneHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHust npu3HakoB. LluTonoruueckre OCHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ unoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uToI0ornueckrie 0OCHOBBI AUTUOPUTHOTO CKPELBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNE CLETUICHNUS MEX1y F'eHaMu. XpOMOCOMHAs TEOpHsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoxecTBEeHHBIH auienu3M. BsaumopeiicTBue HeayulenbHBIX T'€HOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO3IUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEeHHOW nHpopMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpeluBanuey, «Hemnonnoe noMmuanpoBanue», «CLemIeHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi rHOpPUA0B IEPBOIrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPELIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopneiictBue reHotruna u cpeabl npu (opmupoBaHud (eHotuna. M3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHsll psjn u BapuauuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMmOuHaTtuBHass ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanoHHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUHU. SIAEpHBIE U IUTOIIA3MATUYECKUE MYTallUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psagoB B HacneacTBeHHoW wu3MeHunBocTd (H.M. BasunoB). BHesnepHas W3MEHUHMBOCTh H
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

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

Tabmuupl u cxembl: «Bunbl usmeHunBoCTHY, «MOAM(PUKAIIMOHHAS W3MEHUYUBOCTDHY,
«KoMmOuHaTuBHAsT  M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(doTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi NMporpaMMa HCCIIEIOBaHMS T'e€HOMa YellOBeKa.
MeTobl U3Y4YEeHUS TEHETUKH YeTIOBEKAa: TeHEalIOTMUeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHA,
MOMYJISIIUOHHO-CTATUCTUYECKUI, MOJIEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE OMpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ momombto [11[P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETHUYECKUX 3a00JieBaHUU uenoBeKa. MeIuKOo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOpHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YENIOBEKa K (DPU3MYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckasi padbora «CocTaBiICHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/JaHMM COpPTOB pacTeHUM U 1opoa KUBOTHbIX. CopT, mnopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. Mcnbitanue npousBoautesneil mo moromctBy. OTbop mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA M OTOOP 110 TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENeKUHUOHHOW paboThl. PamuanuoHHbIl u
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTaluid Yy KYJIbTYpHBIX (OPM OPraHU3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © METOAoB pekoMOmHaHTHBIX JIHK mms
MOJTYYEHHS UCXOAHOTO MaTepralia sl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpUIuHT. HepoacTBeHHOE CKpelirMBaHue, Win ayTopuauHr. ['eteposuc u
ero mpuyuHbel. Mcnonp3oBaHue rerepo3rca B cenekiuu. OTmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioqusi MEXBHAOBBIX THOpUIOB. JIOCTHIKEHUS CEJIEKIIMU pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U M3YYEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUN U UX IJUKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIoWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKIACHHSI 1 MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHX PAJIOB B HACJIEICTBEHHOW HM3MEHUYHMBOCTH», «METOIbI CENEeKINn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlaboparopHasi paGora «/3ydeHne cOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JTOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JAOCTHXKEHUS CENEKIIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYIO (epMy, COPTOUCIBITATENbHbBIM YyYacTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKAa. TpaaulroHHas OHOTEXHOJIOTUA: XJIeOoIeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOJIyYE€HHsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounass mHkeHepus. MeToapl KynbTypbl KIETOK M TKAaHEHM PacCTCHUM MU >KMBOTHBIX.
Kpunobanku. Comarnueckass rUOpuan3anusi U coMaTtudeckwii smOpuorenes. lcmonb3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SHIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. MeTOA TpaHCIUIAHTALHUU SIAEP
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanuzmos. JloctuxkeHUs W NEpCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menunuackue 6uorexnosioruu. [loctrenoMmuas mudposas menununa. IL[P-nuarnocTuxa.
MeTaboOMHBIN aHATTN3, TEHOIEHTPUIECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoHaATM3UPOBAHHON MEIULIMHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Mpou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJIEHUA B OMOJI0THI
OpommononHas teopust Y. Jlapuna. [Ipennoceuiku BO3HUKHOBEHHS JapBUHU3MA. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBwkymme cuibl dSBomonnu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBotonuu (CTI). HelttpanbHas TeOpHs SBOIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS OUoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsunay, «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romybOei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «[loposbl JOMAIIHKUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BuJoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMs JBHXKYLIUX CHUJI 3BOJOLUNY», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOTHOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTAapHOE 3BOJIIOIIMOHHOE SIBJIEHUE. 3aKOH TeHeTudeckoro paBHoBecus JIx. Xapnau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBIDKYIIHME CHIIBI) JBOJIONMHA. MyTallMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpelid TeHOoB — cirydaiiHble HEHANpPABICHHBIE W3MEHEHHS
yacToT ayuienedl B momynauusx. ekt ocHoBarens. IDggexm OYmMulLIOUHO020 20PabIUKA.
CHudicenue 2eHemuyecko20 pasHoodpaszus: npuduHvl u ciedcmeus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V3omamus TOMYIISIAN:
reorpaduyeckast (IPOCTPaHCTBEHHAs ), OMOJIOrHYecKas (PEIpOTyKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnioco0NeHHOCT OpPraHU3MOB KakK pe3yJbTaT MHUKpPOAIBOJIOLMU. BO3HHMKHOBEHHE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ipumepsr npucnocodaeHnit
y OpraHu3MoB: Mopdosnornyeckue, QU3NOIOrHYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u crpykrypa. BumoobpazoBaHue Kak pe3yiabTaT MUKPOIBOJIOLUU.
M3onsauuss — ximroueBoil (akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(momummonau3anus, TuOpuaAn3anus). JJIMTeTsHOCTh YBOIIOIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BoOmIOIMOHHOM OuoMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS Mapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHUKAM M CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTallMOHHAS U3MEHUYUBOCTBY, «[lomysaIOHHas CTPYKTypa BUAa»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,



«IKOJOTUYECKasT M3OJIAIMS TIOMYJSIUKA CeBaHCKON Qopenn», «l'eorpadudeckas W30IAINSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULBI Jaypckoi», «llomynsannoHHbIe BOJIHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYyILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJIaHU3M», «OKusble HCKOIIacMBIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka KHUBOTHBIXY,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpadguueckoe BumooOpazoBaHue TpPEX  BUAOB  JIAHABILIEH»,
«DKOJIOTMYEeCKoe BMJI000pa3oBaHME BHUJOB CcHUHUIL, «[lonumionasl pacteHuit», «KamycTHO-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMEpaMHu pa3InYHbIX MPHUCIIOCOOJIEHUH, Yydesna NTUL] U 3Bepeill pasHbIX BHUIOB, repOapuu
pacTeHui OJIN3KUX BUI0B, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMH.

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

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTh.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHUECKOMY KPUTEPUION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

Meroas! n3ydeHns MaKpodBOIOLHH. [[aIeoHTOIOrnYeCKE METOIBI U3YUEHUS HBOJIIOLIUN.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Meronsl uzydeHus osomouud. CpaBHenue ¢uopbl U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapudeckue odmactu 3emiau. BUIbI-9)HIEMUKN U PETUKTHI.

OMOPHOTIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIBI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeCcKME MEXAHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS DBOJIOLUOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U araBU3Mbl. MONEKyIspHO-
FEHETUYECKUEe, OHWOXMMHUYECKME M  MaTeMaTU4YeCKHME METOJAbl M3YyYEHUS  DBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLMS TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  3BONOUUH. [lpunyun  cmenvl  QPyHKYui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

TabGnuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIaan», «APXEONTEPUKCY, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TAanOpOTHUKMNY, «buoreorpaduueckue
30HBI 3emumny, «Jpeid koHTUHEHTOB», «PenmukThl», «HavanbHble cTaauu SMOPHOHATBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE ¥  AHAJIOTMYHBIE  OPIaHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKa W ILIMMIaH3e», «l JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emiie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHay4Hble TpPEACTaBICHUS O 3apOXKJIEHHM JKU3HU (KpealumoHHM3M). I'mmoreza MOCTOSIHHOTO
camo3apo>KJIeHUs KU3HU U €€ ornposepkeHue onpltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi 3BOJIONHS. AOMOTEHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) m rumoreza «vupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHoOIOrMYecKas mKajaa: 30Hbl, IPbl, HIEPUOJIBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM KakK aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTel u
3YKapHUOTBHI.

[TpoucxoxaeHne SyKapuoT (CUMOMOTeHe3). DBOIOIMHOHHOE MPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pactenuit Ha cymy. IlosBieHHe CHOpPOBBIX pAacTEHUH W 3aBOCBAHHE HMH CYILH.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIUS TO3BOHOYHBIX. [IponcxoxacHne aMmpuOuil M penTHIni.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Buture u3HM Ha 3emiie 10 3paM U MEepUOoaM: apXeu, MPOTEPO30i, Mane030i, ME3030H,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTa W TeOoJIOTWYecKHX ImporeccoB. [losBienune u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BbIMUpAHUS — HKOJOTHYECKHE KPHU3HCHI mponuioro. IlpuunHbl U cnenctBus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munep, I'. IOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHUro
CaM03apoXKJIeHUs XHU3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3tansl HeopraHndeckon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenne Bupyca», «Apomopho3bl  pacTeHmit», «PuHHOPUTBY, «OTHOKIETOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpoCHn», «Mxm», «llanmopoTHukm», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHil», «Cxema pa3BUTHS KUBOTHOIO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctueie», «llnockue uepBu»,
«HUeHUCTOHOTHEY, «PBIOBIY, «3eMHOBOJHBIEY, «[IpecMblikaroniecs», «IItuisy,
«Munekonuraroney», «Pa3BuTue JKM3HM B apxeWckol apey», «Pa3BuTHe KHW3HU B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe XU3HM B KallHO30HCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIHUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas snaboparopuas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

JlabopaTtopnass padora «l3yueHue u omnucaHHME HCKOIIAEMBIX OCTAaTKOB JAPEBHUX
OpPraHU3MOB.

IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHS PACTCHHH pa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0COOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX KHBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3pgens! 1 3anaun aHTponosioruu. MeTopl aHTPONOJIOTUH.

CraHOBIIEHHE MPEJCTABICHUNW O MPOMCXOXKICHUU 4YeJOBEeKa. PenurmnosHeie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOP(]OIOrHYecKHe,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuxymue  cuibl  (QakTopel)  aHTpPOMOreHe3a:  OUOJIOTUYECKUE,  COIUANIbHBIE.
CootHorieHre OMOJOTHYECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIUM aHTpOMNOreHe3a. PanHue yenoBekooOpasHble 00e3bsHBI (TIPOKOHCYITHI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpeAku nroac. UenoBek yMmenblid, NepBble M3TOTOBIEHUS Oopyaui Tpyzaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YelmoBeK pa3syMHBI COBPEMEHHOIO THIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka v najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYALUAX YEIOBEKa.
MyrtaunonHsli ponecc U nomumopdusm. [lonynasuoHHble BOJIHBL, Apel( TeHOB, MUTpaIUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHASA (PKBaTOpHAllbHAsI), MOHTOJIOMIHAsA (a3MaTCKO-aMepHKaHcKas). Bpems u
NyTH paccelieHuss 4YeloBeka 1o IulaHere. EauHCcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexauciurimHapaple  MeToabl B (u3uyeckod  (OMOIOTHYECKOW) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALHUM.
buocounaneHple  uCClE€NOBaHMS ~— NPUPOABI  yesoBeka.  VMccimenoBaHue — KOZBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMoOHCTpaLun



[Toptpetsr: Y. apBun, JI. JIuku, S. 5. Porunckuii, M. M. I'epacumos.

Tabmumet u  cxembl: «MeTOasl  aHTPOMONOTUNY», «[ ONIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIME CHJIBI aHTPOIOIEHE3a», «OJBOIIOLUOHHOE JPEBO YEJIOBEKa»,
«ABcTpasionutek», «HenoBek ymensiii», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHEJIOCTeH, IPEeIMETOB MaTepHalbHON KYJIbTYpbl IPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJEIN TOPCa IIPEIKOB YEIIOBEKA.

JladopaTtopuasi padGora «/3ydeHne OCOOCHHOCTEH CTPOCHHs CKelleTa YeJIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruu B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonbl skosioruu. [loneBble HaOmOEHUS. DKCIIEPUMEHTHI B 3KOJIOIUU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HAYEHUE DKOJOTMYECKMX 3HAHUM JUIS 4EJIOBEKAa. DJKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBs3€M uyesoBeyecTBa C MNpUpofoid. DOpMHUPOBAHUE DSKOJOTMYECKOW KYIbTYPbl U
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmunel u cxembl: «Paznensl skoigorum», «Metoasl 3kogorun», «Cxema MOHUTOpPUHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (aKTopbl W 3aKOHOMEpHOCTH MX JeicTBus. Knaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYECKHEe, OHOTHYECKHE, aHTpororeHHole. OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kodornyeckux ¢akropos. [Ipasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJIOTWYECKHE TPYIIbl PACTEHU M >KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kkak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypsl Ha OpraHU3MBI.
IToliknitoTepMHBIE U TOMOMOTEPMHBIE OPTaHNU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHui mo OTHOUIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXKUMA.



Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOUYHBIE PUTMBIL.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHHii: NepeBbs, KYCTAPHHUKH, KYCTApHHUYKH, MHOTOJICTHHE TPABbl, OJHOJETHHUE TpPAaBBHI.
JKuznennbie (GOpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. OCOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJCHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckue  B3aMMOACUCTBHS  (TONHUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTUYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILEHUIO K CBETY», « T eMIOKPOBHBIEC JKUBOTHBIEY», «XO0JIOJHOKPOBHBIC
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTaluu KXUBOTHBIX», «Cpenbl OOUTAaHUS OpPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTeMa XBOWHoOro necay», «llemn nutanusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: TepObapuy pacTCHH W JKUBOTHBIX, HPHCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJIOTWYECKHX  (AKTOPOB, TepOapuul  CBETONIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOUBBIC, TEHETIOOMBHIE W TEHEBBIHOCIMBBIE KOMHATHbBIC
pacteHus, repOapuv M KOJUIGKIHUU TEIUIOMIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuii, dYyudena NTHULl M 3Beped, repOApUHM PACTEHHA, OTHOCSIIMXCS K TrUrpoduram,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIC PACTEHHs JJaHHBIX TPYNN, KOJUIEKIUH KHBOTHBIX,
oOWTaIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaJArOIINX
YepTaMu TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJJICKIIMM PACTEHUH W JKMUBOTHBIX PA3JIUYHBIX XHU3HEHHBIX (OPM, KOJUICKIIUU KHUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIePaTyphI».

Jladboparopnasi pa6ora «AHATOMMYECKHE OCOOCHHOCTH PACTEHMH W3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuu. [lomyssimust kak OuoJornyeckasl cucreMa.
Pons HeomHOpomHOCTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOM CTPYKTYpHI OMYsAIMi. OCHOBHBIE TIOKA3aTeIH MOMYJISALUY:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHas U TOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSI.

DKkonornyeckass CTpykTypa momymsnuu. OlleHKa YHCIeHHOCTH Tonyisinuu. JImHamuka
MOMYJISIIAK U e€ perynsnus. buotTnueckuil moTeHuan nonyisnui. MoaenupoBaHie JTUHAMUKH
nomynsiind. KpuBbIE pocTa YUCICHHOCTH momynsinuu. KpuBble BbDKMBaHHS. Perymsmus



YUCIIEHHOCTU TMOIMYNSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
OKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoNMOrMUecKo Humie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornueckor Humm Jx.M. Xaruuncona. Pa3mepsl skonornyeckoit Humu. llorenuuanbaas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsnuil. Apeansl BUAOB. Buipl M MX JKM3HEHHbIE CTpaTETUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysuny, «lIpoctpancTBennas
CTPYKTypa nonymsiuun», «Bo3pacTHble mnupamMuisl nonyisiquun», «CKOpPOCTh 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonoruueckord Humm Jlx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH paCTeHUN K PaCCENCHUIO».

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTas cucrema (A. Jkx. Tencnm). DyHKUHOHAIBHBIE OJIOKU
OpraHU3MOB B 3KOCHUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBoport BelecTB U OTOK SHEPTUU B 3KOCUCTEME.

OcHOBHBbIE TOKA3aTeNIN 3KOCUCTEMBL. buomacca u npoaykius. DK0JIOTHYECKUE TUPAMUIbI
yucesl, OnomMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBHS Ha Cykieccud. KiumakcHoe cOOOIIECTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuus mexnay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u dayHa.
CunaHTpomnu3anus TopoJckoi (¢ayHbl. buomornueckoe #  XO3SHUCTBEHHOE 3HAUCHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUSA  OCHOBHBIX  B3aMMOJEWCTBUH  OpraHU3MOB B
sKkocucTteMax. Porb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM U  BEIIECTB MEXAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, TOMYJISUUNA M SKOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo10JIoTus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectTB B 23kocucreMey», «llenu mnuTanus (mactOuiHasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca moclie moxapa», «IKOCHUCTeMa 03epa», «ArpoleHo3», «KpyroBopoT BeUIecTB U MOTOK
SHEPruu B arpoieno3ey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia ITHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENb HIKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanne ypo0IKOCUCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
pa3HbIX HIKOCUCTEMAX ).

IKCKypeusi «IKCKypCcHs B THIWYHBIN OnoreoneHo3 (B ayOpaBy, Oepes3HsK, €1bHUK, Ha
CYXOJIOJIbHBII WM TOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0ojo4Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepnanckoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBOBaHUS Onocheprr. OcoderHOCTH OMochepsl Kak TiodanbHON
skocucTeMbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBopoTbl  BemecTB |
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PurmMuuHocTh siBneHuii B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIUS S>KHBBIX CHCTEM, OIEHKAa HX PECYpPCHOTO TMOTEHIHala u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eoctepsr 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOIE»,
«OcHoBHBIE OuOMBI cymmny, «Kiumarundeckue mosica 3emum», «Tywapay, «Taiiray,
«C™memannbii  secy, «lllupokonmucTBennbii yec», «Ctemb», «CaBanHHay, «llycThiHY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyiienne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOTEHHOE  BO3J€MCTBHE Ha pPACTUTENbHBIK M KUBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojansie Tepputopun (OOIIT). Boranuyeckue cajasl U 300JI0THYECKHE
MapKH.



OcHOBHbBIE IPUHIIMUIIBI YCTOMUMBOTO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe MeTOAOB MOHUTOPUHTA Pa3BUTHS OINACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOI
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcwl. Hayuonanvhvle ungopmayuontuie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «3arps3HeHue armochepbl», «3arps3HeHHe TUApocepb,
«3arpszHenne 1mouBbl», «[lapuukoBblii  3ddekT», «Ocobo oxpaHseMble NPUPOAHBIE
TeppuUTOpUNY, «MOAEIH YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit deneparuu, KpacHoil KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
MPOrpaMM CPETHETO O0IIEeTr0 00pa3oBaHusl: TMIHOCTHBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpykType JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrPAMMBI IO OMOJIOTHU BBIIACICHBI
CIICAYIONIME COCTABJIIONINE. OCO3HAHWUE OOYYAIONIMMHUCS  POCCHUHCKOW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIHHOCTH U CAMOOTMPEICIICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXKIIEHUI JINYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
cBOEeH ACATCIIbHOCTHU IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, nprucymunumMu CUCTEMC
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMYECKOHW  KYIBTYpHI,
CnOCoOHOCMU CMAUMb EIH U CTPOUTH JKU3HEHHBIC TIJTaHBbI.

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHHS MPOrPaMMbI 110 OHMOJIOTHH JIOCTHTAIOTCS B €UHCTBE
y‘Ie6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAULIMOHHBIMU pOCCHfICKI/IMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LHCHHOCTAMMU, HNPUHATBIMH B
oOIIecTBe TpaBWIAMH W HOPMAaMHU TOBEICHHS M CIOCOOCTBYIOT IMpPOIECCaM CaMOIO3HAHMUS,
CaMOBOCIIUTaHMSI ¥ CAMOPA3BUTHS, PA3BUTUS BHYTPECHHEH MO3UIUH JIMYHOCTH, TATPUOTU3MA U
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTapLIeMy IIOKOJIECHHUIO, B3aUMHOI'O
YBaXCHMU, GepemHoro OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u TpaguuusaM
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoi denepariu, mpupoie U OKPYKAIIICH cpere.

JIMYHOCTHBIE PE3yJabTaThl OCBOCHHS YUYEOHOTO mnpenMeTa «broiorus» MOHKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEU
HOSHIII/I@ﬁ JIUYHOCTHU, cUCTEMOU IIEHHOCTHBIX OpHGHTaHHﬁ, MMO3UTUBHBIX BHYTPCHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacuiipeHre KU3HEHHOTO OIbITa U OMNbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIBbHOCTH, B TOM YHCJIC B YaCTH.

1) rpaKIaHCKOro BOCIIMTAHUS

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H O65[321HHOCT€I>1, YBAXXCHHUEC 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KyIbTYPHBIMU [IEHHOCTSMU U COIUATBHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IPOHECCEC COBMECTHOI'O BBIIIOJIHCHHA y‘—Ie6HBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXUTEIHHOTO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU JIEATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPKTAHCKOW UICHTUYHOCTHU, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIocTXeHusIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOAa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBAaTh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPATUILIUSIMHU HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MNOHUMaHHUE SMOIIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKOM JINYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alys 3J0pOBOro U 06e30MmacHoro oopasa *u3HU (340POBOE MHUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHHWE IIEHHOCTH TPaBUJ HMHAUBHIYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10JI00Ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JeATETbHOCTb;

WHTEpPEC K Pa3IudHbIM cepam NpodecCHOHATBEHON NeATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccnu u peaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJI0IMYECKUX Mpo0iIeM U MyTel UX pelIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHCTEM, Onochephl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HQJIMYME PA3BUTOTO HKOJOTMYECKOTO MBILIUICHUS, SKOJOTHYECKOH KyJIbTyphl, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEPILEHCTBOBAHUE A3bIKOBON M UNTATEIbCKON KYJIbTYPBI KaK CPEe/ICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaKk O €IUHCTBE NPUPOAbI, YelOBeKa U oOllecTBa, B IMO3HAHWU HPUPOHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUN OMOJIOIMYECKMX 3HAHMM B LIEJSAX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, MCIOIb3YEMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS MU aHalIW3a M OOBACHEHWs SBJICHUHN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENIbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yIbTaThl OCBOCHUS y4eOHOTro mpeamera «bHONOTHs» BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHUS OOYYAIOIIUXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIe) OOIICHAYYHBIC TIOHSATHS, OTPAKAIONIHE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIJOBaHKE, HAONIOICHUE, U3MEPEHUE, DKCICPUMEHT M JIPYTUE); YHHBEPCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYIIITUBHBIC), 00CCIICUNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHONH TPAMOTHOCTH M COLMAJIBHOW KOMIIETEHIIMU OOYdJaromInuXcs;
CHOCOOHOCTh o0yJaromuxcs UCIOJIL30BaTh OCBOCHHBIC MEXIUCIUTUTNHAPHBIC,
MHUPOBO33PECHUYECCKHE 3HAHHS W YHHBEpCAJbHbIC y4YeOHBIC JEHCTBHSI B IIO3HABATEILHOW U
COLMAIbHOM MIPAKTHKE.

B pesynprare w3ydeHuss OWOJOTMM Ha YPOBHE CpEAHEro oO0mero oOpa3oBaHus Yy
oOygaromerocss Oyayr copMupoBaHBI MMO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHHBEpPCAJIbHbIC Y4YeOHbIC [CHCTBUS, PpETYJISTUBHBIC YHHUBEPCAJIbHbBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATCILHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHHUS IMPOTPAMMEBI CPEIHEro OO0IIero o0pa3oBaHUS
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (DOPMYJITMPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHHM 3HAHUU MNPUEMBI JIOTUYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHYECKUX
MOHSTUN (BBIIEATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU TOHATHUSMU );

OTIPE/ICNIATh IEIM JEATEIBHOCTH, 3aJaBas IMapaMmMeTpbl W KPUTEPHH WX JOCTHIKCHWS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIONIb30BaTh OMOJIOTHYECKUE TOHSTHUS Uil OObsACHEHUs (AKTOB M SBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTaBICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4YaeMBIX OMOJOTHYECKUX OOBEKTaX, a TAaKXKe MPOTUBOPEUUM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
U HEMaTEepPUATBbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3yJIbTATOB IICIISIM,
OIICHUBATh PUCKH TIOCIICICTBHI JCATCIHHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HESHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3MYHbIE BHUBI JACITEIBHOCTH [0 MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABIICHHBIM MMOUCK MEpEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAjaratb OPUTHMHAJIBHBIE IOAXOAbl M PELICHHS, CTABUTH
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CHPABOYHMKAX, KOMIIBIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HHGOPMALMIO DPAIUYHBIX BHUIOB U (QOpPM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIluu, HeOOXOUMOM JIJIsi BHITIOJIHEHUS YUEOHBIX 3a]1a4;

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BceX cdepax *KU3HU, aKTUBHO Y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHAJIOra UIH TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMU OOIIEHHMS U B3aUMOJEHCTBMS, MOHMMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHWE B pA3JIUYHBIX CHUTYalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M WX pEUICHHUS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAIIM3€E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3HIIMH JIPYTOTr0O YeIIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmerHble pe3ysbTaThl OCBOEHUS colepKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecriedeHre MPOoPUIBHOTO 00yYeHHST 00yUYarOInuXCs
Oouonornu. OHM BKIIOYAIOT: CreUU(pUYECKUe sl OMOJOTUM HAy4HbIE 3HAHUS, YMEHUS W
CIocoObl JEMCTBUM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
NeSTEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHUH W HMX NPUMEHEHUIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3yapTaTsl IPEACTABICHBI 110 FOJ1aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U pOJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbl MHpa, B IIO3HAHUU 3aKOHOB MPHUPOABI U
peieHnn mpoodJieM paroHAIEHOTO MTPUPOIOOIB30BAHUS, O BKIIA/IE POCCUHCKUX U 3apyOeKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroline
OMOJOTrMYEeCKHe TEPMHUHBI U TOHATHUSA (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboJu3M, FOMeOcCTas,
CaMOpEeTyJISILMSL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usl U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIEIJIeHHs], YUCTOTHl FraMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HacleACTBeHHOM u3aMeHuumBocth H. M. BaswmiioBa), mpuHLIHIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MMO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, J>KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYeCKUX MPOLECCOB: 0OMEHa BelIecTB (METa00IM3M), IPEBPAILICHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOpruoreHe3a, MoCTIMOPHUOHAIBHOIO Pa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aUMOJEMCTBHSI TI'€HOB, TeTepo3uca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEeW U X (QYHKIUSIMHU, MEXy OpPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M 4eJIOBEKa M MX (YHKIHMSIMH, MEXKIY CHUCTEMaMH OpPraHOB U UX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBISITH OTIUYHUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHUCIIEC PACTCHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

yYMEHHUE pelaTh OWOJIOTHYECKHE 3a7ayd, BBIBIATH HPUYMHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATENbCKONH paboTe Mo OWOJIOTHH, SKOJOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
Ouonornu W MenuUuHBl (KJIOHMPOBAaHHE, HCKYCCTBEHHOE OILIOJOTBOPEHHE, HAIpPABICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MHUILIEBOI
NPOMBIIIICHHOCTH, YIIyOJATh TO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaTbl OCBOEGHUs ydeOHoro mnpeamera «buonorusi» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
HOPUPOJBI U PEIIEHUH HKOJOTHYECKUX MPOOJIEeM YelIOBEYeCTBa, a TAaKXKE B PELICHUH BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIe POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHHY;

yYMEHUE BIa/leTh CUCTEMOM OMOJIOTMYECKUX 3HAHUWM, KOTOpas BKIIIOYAET ONpENeNEeHUs U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CeBepuoBa — 0 MmyTsSX U HampaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJIaMH HAy4yHOTO TO3HAHUS, WCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOIOIEHHBIX W3MEHEHWH B
IIPUPOJIE;

YMEHHUE BBIACTATh CYLIECTBEHHBIC NPU3HAKU: BHJIOB, OHMOTCOIEHO30B, JKOCHCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJSAIUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOUTaHUs, YepeTOBaAHUS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aMMOCBA3M MEXAY IPOLIECCAMHU DSBOJIIOLMM, ABMKYIIUMU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTaMH Pa3JIMYHbIX AKOCHUCTEM U IPUCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISIBJIATH OTJIMYUTEIBHBIC IPU3HAKH )KUBBIX CUCTEM, IIPHCIIOCOOICHHOCTD BUIOB
K cpeie oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3eH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHME UCIOJIB30BaTh COOTBETCTBYIOLUE apIyMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, €IUHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3us BUJOB M 3KOCHCTEM KaK YCJOBHS COCYIIECTBOBAHHUS MPUPOIbI U
YeJI0BEYECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb NPUYUMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATH JIA0OPATOPHBIE U TPAKTUYECKHUE PAa0OOTHI, COONIONATh MpaBWiIa TpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATh HMX DKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1elb UCCIeI0BaHNs, aHATM3UPOBATh OJYyYEHHbIE PE3Y/IbTaThl U J1€J1aTh BHIBOIbI;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HbIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHME OLICHMBAaThb TUIOTE3bl U TEOPUH O IPOUCXOXKIEHUM JKHU3HM, 4YEJIOBEKAa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiiei mpodeccuoHaabHON 1EATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTHWH, IPHUPOJOINONB30BAHUS, MEIUIUHBI, OHOTEXHOJOTHUH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOIOTMYECKOro o00pa3oBaHUs B OpraHU3aLUSAX CpEIHEro
npo¢eCCHOHATIBHOIO M BBICIIET0 00pa30BaHusl.

Opranuszanusi NPOEKTHOM M MCCJIE0BATEIbLCKOM 1eATeJIbHOCTH Y4AMXCS

[IpoekTHass wuccnenoBaTenbCcKas JESATENbHOCTh Y4YalllUXCsl MpoIKMcaHa B CTaHAapTe
oOpazoBanus. [IporpamMmbl Bcex HIKOJBHBIX NPEAMETOB OPHUEHTUPOBAHBI HA JAHHBIA BH[
nestenbHOCTH. [IpoeKkTHass NesTeNbHOCTh Y4YallluXCsi CTAaHOBUTCS Bce Oojiee aKTyalbHOM B
COBpeMEHHOM mnenaroruke. M 3T1o He ciyuyaliHO, BeAb HMMEHHO B IIPOLECCE IPABHIBHOMN
CaMOCTOSITENIbHOW DPAa0OTBl HaJ CO3/IaHUEM IIPOEeKTa JIydille BCero (opMmupyercs KysibTypa
YMCTBEHHOI'O TpyJa YYEHUKOB. A IIOBCEMECTHAsl KOMIIBIOTEPU3aLMs IO3BOJSAET KaXKIOMY



yuuTenro 0Ooyiee TBOPUECKH MOAXOAUTh K pa3paboTKe CBOMX YPOKOB, a TakkKe CHAeNaTh
o0pasoBarenbHbBIN TIpoliecc 00Jiee MHTEPECHBIM, PA3HOOOPAa3HBIM M COBPEMEHHBIM.
NHCTpyMEHTOM JOCTHIKEHUS TIAHUPYEMBIX JUYHOCTHBIX, METANpPEAMETHBIX U MPEIMETHBIX
pPE3yNbTATOB SIBIIAIOTCS YHUBEpPCAIbHBIC Y4YeOHBbIE JEUCTBUSA. OD(PGEKTUBHBIM METOJOM
CHUCTEMHO-/ICSITEIbHOCTHOTO MOAXO0/a SIBJISIETCS TPOEKTHAS ACSITEIBHOCTD.

[IpoekTHass JAESITEIBHOCTh SBISAETCA YacThIO CAMOCTOSITEIBHOW pPabOThl  yYaIlIuXCs.
KadyecTBEHHO BBINIOJHEHHBIM MPOEKT — 3TO MO3TANHOE IUIAHUPOBAHUE CBOUX JCHCTBHM,
OTCJICKMBAHWE PE3yJIbTaTOB CBOeH paboThl. IIpoekT — BpeMeHHas IlieJieHanpaBiIcHHAs
JIeATEILHOCTh Ha MOJyYeHHE YHUKAJIBHOTO pe3yibTaTa .

[leqb MpPOEKTHO-UCCIEIOBATEIbCKON NIEITEILHOCTH ydamuxcsi B pamkax HOBbIX DI'OC:
dbopMUpOBaHHE  YHHBEPCAIBHBIX  Y4eOHBIX  JeicTBuil.  Mcmoib30BaHME  MPOEKTHO-
HCCIIEIOBATEIIbCKOM JEATEIbHOCTH Ha YPOKaX W BO BHEYPOUYHOM JESITEIBHOCTU SABISETCA
cpeacTBoM (popMHUpPOBAHUS YHUBEPCAIBHBIX YUCOHBIX JICUCTBUI, KOTOPHIE B CBOIO OYepeb:

e 00ecreynBalT ydaleMycsi BO3MOXKHOCTb CaMOCTOSITEJIBHO OCYIIECTBIIATh JEATEIbHOCTh
Y4eHHS,

e CTaBUTh yuyeOHBIC 1IEIH, UCKAThb U HCIIOJIb30BaTh HEOOXOIUMBIE CPEICTBAa U CIOCOOBI UX
JIOCTHKCHMSA,

® yYMETh KOHTPOJIMPOBATH U OIIEHUBATH YYCOHYIO IEATEILHOCTh U €€ Pe3yIbTaThI;

® CO3/al0T YCJIOBHS Pa3BUTHS JIUYHOCTH U €€ CaMOpeain3allii Ha OCHOBE «YMEHUSI YUUTHCS)
U COTPYAHUYATH C B3POCIBIMU U CBEPCTHUKAMH.
YMeHue yuuTses

e o0ecreynBaeT JMYHOCTH TOTOBHOCTh K HEMPEPHIBHOMY OOpPa30BAaHUIO, BBICOKYIO
COIMATBHYIO M MPO(ECCUOHATEHYI0 MOOMIIBHOCTB;

e 00ecreyuBaroT yCIeNIHOe YCBOCHNE 3HaHU N, YMEHUH 1 HAaBBIKOB;

e (GopMHpOBaHHE KApTHHBI MHpa, KOMIIETEHTHOCTEH B J00OH mpeaMeTHON o0nacTu
MMO3HAHMS.

K Ba)KHBIM MOJIOKHUTETHHBIM (DAKTOPAM MPOCKTHOMN JACSITETLHOCTA OTHOCSTCS:

® TIOBBIIICHWE MOTUBALIMY YYAIIUXCS [IPU PEILICHUH 3a/1a4;

® pa3BHUTHE TBOPUYECKUX CIIOCOOHOCTEN;

® CMEIICHHE aKIEeHTa OT WHCTPYMEHTAJIBHOTO TMOAXOJa B  pEIIEHHH 3adad K
TEXHOJIOTHYECKOMY;

e (opmupoBaHUE YYBCTBA OTBETCTBEHHOCTH;

® CO3JaHMe€ YCIOBUH JJII OTHOIIEHUN COTPYIHUYECTBA MEXKAY YUUTEIIEM U YUAIIUMCS .

OcHOBHOM TpUHLHUI pabOThl B YCIOBUSX IPOEKTHOM JEATENbHOCTH — OIepexkarolee
CaMOCTOSITENIbHOE O3HAKOMJIEHHE IIKOJBHUKOB C Y4YeOHBIM MaTepuajoM M KOJJIEKTUBHOE
o0CyXJleHHe Ha YpOKax IIOJyYeHHBIX pe3ylbTaToOB, KOTOpble OQOPMIISIIOTCS B BHIE
ONpeAcIeHuN U TeopeM. B 3TOM ciydae ypOK MOJHOCTBIO YTPAauMBaeT CBOM TPaJWLIUMOHHBIE
OCHOBaHUS U CTAHOBUTCSA HOBOM (pOpMOIl OOILIEHNS yUUTENS M yJallluXcsl B IUIaHE ITPOU3BOJICTBA
HOBOTO JUIsl YYEHUKOB 3HAHMS.

Tunel 3a7aHuil, IpeaIaraeMbIX yYeHUKaM B XOJI€ MPOEKTa:

® TIPAKTHYECKUE 3aJaHusl (M3MEPEHHS, YEPUYCHHS C IOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB,
pa3pes3aHusi, CrubaHusl, pUCOBaHUS U JIp.)

® MpaKTUYECKHUE 3a7aud — 3a/1a4¥l MPUKIATHOTO XapaKTepa;

e TpoOJIeMHBIE BOMPOCH, OPUEHTUPOBaHHBIE Ha (OPMHPOBAHHE YMEHUW BBIJIBUTATH
TUTIOTE3bI, OOBICHATH (DAKTHI, 000CHOBHIBATH BHIBO/IHI;

® TeOopeTWYEeCKHE 3a/laHus Ha TMOUCK W KOHCIEKTHpPOBaHHE WH(GOpMAIlUU, €€ aHaJIu3,
000011IeHNE U T.II.;



3agaun - COBOKYTIHOCTB BaﬂaHI/Iﬁ Ha HCIIOJBb30BAHUC 06H_II/IX JJI1I HHUX TeOpeTI/I‘-IeCKI/IX
CBEJICHU.

OCHOBHBIE 3TaNbl OpraHu3annuunu HpOGKTHOfI ACATCIIBHOCTH y4JallluXcCs .

1. HoaroroBka K BBIIOJIHEHUIO NMPoeKTa ((hopMHUpPOBaHKE TPYIII, Bbavya 3agaHnuid. Beioop
TEMBl U LIeJel MPOEeKTa; OINpejesieHHe KOJIMYECTBAa YYaCTHHUKOB IPOEKTA). Yuariuecs
O00CYXJalOT TeMy C Yy4YHUTEJIeM, NOJIY4YaloT HpU HEOOXOIUMOCTH JOMOJHUTEIHHYIO
uH(pOpPMaILIMIO, YCTAHABIMBAIOT LEJIH: YUYUTENb 3HAKOMUT YYalIUXCS C CYThIO MMPOEKTHOMN
NeSITeIbHOCTH, MOTUBUPYET y4allluXcs, TOMOTaeT B IOCTAaHOBKE IIEJICH.

2. IlnanupoBaHue paboThl (pacmpeneiacHue OOsS3aHHOCTEH, ONpeneIeHuEe BPEMEHHU
UHIWBUAYaIbHOW pPaboThl). OnpeneneHre HCTOYHUKOB HH(OPMAIMK; IUIAHUPOBAHHE
croco0oB cOopa u aHanu3a WHPpOpMaNUK; IIAHKPOBAHUE UTOTOBOTO MPOIYKTa (hOpMBI
NpPEICTaBICHUS pEe3yJbTaTa): BBITYCK Ta3eThl, YCTHBIH OTYET C JEMOHCTpaluen
MaTepuasoB U PYIHX; YCTAHOBJICHHE KPUTEPHUEB OLIEHKU PE3yNIbTAaTOB; pacIpelieieHue
00s13aHHOCTEH Cpeau WIEHOB KOMAaHJIbL: y4allluecsl BhIpaOAThIBAIOT IUIAH JCHCTBHIA;
YUUTENb NpEeAiaraeT uaeH, BHICKAa3bIBACT MPEANOI0KEHUS, ONpeiesieT CPOKH paboTHI.

3. HccienoBaHue: ydamipecs OCYIIECTBISIIOT TIOMCK, OTOOp W aHAIWM3 HYXHOM
uH(pOpMaLIUK; SKCIEPUMEHTUPYIOT, HAXOIAT MYTH PEHICHHs BO3HUKAIOIIUX MpoOieMm,
OTKPBIBAIOT HOBBIE JUIs Ce0sl 3HAHUS, YUUTEIh KOPPEKTUPYET XO/] BHIOTHEHUS PaOOTHI.

4. OOoOmenne pe3yabTaTOB: ydalldecss O0000IIAIOT MOJIYYEHHYIO HHG(OpMALHIo,
(bopMyIUPYIOT BBIBOJIBI M O(OPMIISIOT MaTepual Jisi TPYHIIOBON MPE3eHTALIUH.

5. Ipe3enTaunusi (OTYET KAXIOW TPYIIBI MM yYCHHKA OCYIIECTBISIETCS MO OKOHYAHUHU
MIPOCKTA).

6. OueHka pe3ynbTaTOB MPOCKTHOM IEATEILHOCTH M TIOJBEICHUE UTOTOB: KaXIbIi YICHUK
OLICHUBAET XOJ M Pe3ylbTaT COOCTBEHHOH AESATENBbHOCTH B TpymIe, Kaxzaas pabouas
TpyIIa OIEHUBACT JESITEIBHOCTh CBOUX YYaCTHUKOB; YUUTEIh OIICHUBACT JACATEIBHOCTD
KKIOr0 y4YeHUKa, MOJBOAUT HMTOTH IPOBEIECHHOM ydamumucs paboThl, OTMEYaer
yCIIEXH KaXKA0TO.

BbINyCKHUK HAYYUTCS:

TUTAHUPOBATh U BBITIOJIHATH YU€OHOE UCCIIEeIOBAaHUE M YIEOHBII MPOEKT, UCTIOIb3YsI MOJEIH,
METO/JTbI ¥ IPHEMBI, aJICKBATHBIC HCCIICIyeMOU TTpodieMe;

BBIOHMpATh U UCIIONIb30BAaTh METO/IbI, PENIEBAHTHBIE pacCMAaTPUBAEMOM MpoOIeMe;
pacro3HaBaTh U CTaBUTh BOIPOCHI, OTBETHl Ha KOTOPHIE MOTYT OBITh MOJIYYEHBI MyTEM
HAyYHOTO MCCJIEIOBaHUs, OTOMpPATh aJeKBAaTHBIE METOJbI HCCenoBaHus, GOpMyIUpPOBAThH
BBITCKAIONINE U3 HCCIICTOBAHUS BBIBOIBI;

UCIIONIb30BaTh TaKHEe MAaTEeMAaTUYECKUE METOJIbI U MPUEMBI, KaK aOCTPaKIIHsI U UJealn3allus,
JI0Ka3aTeNbCTBO, JIOKA3aTeNbCTBO OT TMPOTHUBHOTO, JOKa3aTeNbCTBO [0 aHAaJOTHH,
OTIPOBEPIKEHUE, KOHTPIIPHUMEDP, NHIYKTHBHBIC U JICTYKTHBHBIC PACCYKICHHS, TIOCTPOCHUE U
UCIIOJTHEHHE aJTOPUTMA;

UCIIOJIb30BaTh TaKWE ECTCCTBCHHOHAYYHBIC METOJBI M TPUEMBI, Kak HaOIIOIeHHE,
MIOCTAHOBKA  TPOOJIEMBI,  BBUIBIDKCHHE  «XOpOIIEH  THUIOTE3bl»,  IKCIICPHUMEHT,
MOJICTTUPOBAHUE, TEOPETUYECKOE OOOCHOBAaHHWE, YCTAaHOBIEHUE TpaHUI] MPUMEHUMOCTU
MOJICIIH/TEOPUH;

HCIIONIb30BaTh HEKOTOPBIE METOJbI MOJYYCHUS 3HAHHMA, XapaKTepHbIE ISl COIUANBHBIX U
UCTOPUYECKHX HAyK: TIOCTAaHOBKAa MPOOJIEMBbI, OMNpPOCHI, OINHCAaHUE, OOBSICHEHHE,
UCIIOJTb30BaHNE CTATUCTUICCKUX JAaHHBIX, HHTEpIIpeTaus (PaKToB;

SICHO, IOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHMsI, UCIIOJIb30BATh SI3BIKOBHIE CPE/ICTBA,
aZieKBaTHBIE 00CyXIaeMoii mpobieme;



OTINYaTh (HAaKTHI OT CY)KACHHI, MHEHUH U OIICHOK, KPUTHYECKH OTHOCHUTBCS K CYXKICHUSM,
MHEHUSM, OLIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHHS,

BHUJICTb U KOMMEHTUPOBATH CBSI3b HAYYHOI'O 3HAHUS U LICHHOCTHBIX YCTAHOBOK, MOPAJIBHBIX
CY’KJICHHM IIpU NIOJIyYEHUH, PACIIPOCTPAHEHUH U IPUMEHEHUH Hay4HOI'O 3HAHUS.

Bbll’lyCKHuK noayuum 603MOMNCHOCHIb HAYUUMDbCA:

CAMOCMOAMENbHO 3A0YMbI6AMb, NIAHUPOBAMb U BbINOJIHAMb YYeOHOEe UCCIe008aHUe,
VUeOHbll U COYUANbHBIU NPOEKN,

UCNONIBb3068aAMb 002A0KY, 03ApPeHUe, UHMYUYUIO,

UCNONB3068aMb HEKOMopble Memoobl NOJYYEHUs 3HAHUU, XapaKmepHvle 018 COYUAIbHLIX U
UCTMOPUYECKUX HAYK. AHKEeMUPOBaHue, MOOeIUposanie, ROUCK UCHOPUYECKUX 00pa3y0s;
UCNONB308AMb  HEKOMOpble Npuemvl XY00HCeCMEEHHO20 MNO3HAHUS MUpA: YeloCmHOoe
omoopadiceHue mupa, 00paA3HOCMb, XY00IHCeCMBEHHbIU BLIMbICE], OP2AHUUECKOe eOUHCMBO
00ue20, 0coOeHH020 (MUNUYHO20) U eOUHUYHO20, OPUSUHATIBHOCHIb,

YeNeHanpasieHHo U OCO3HAHHO pA36UBAMb CBOU KOMMYHUKAMUBHbIE CHOCOOHOCMU,
0CcB8aUBaMb HOBbIE SA3bIKOBbIE CPEOCMEA;

0CO3HABAMb CBOIO OMBEMCMBEHHOCMb 3d O0OCMOBEPHOCMb NOJYYEHHbIX 3HAHUL, 34
Kauecmeo 8bINOJHEHHO20 NPOEeKmA.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JuaexkTpoHHble (HU(poBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

buonorus kak Hayka

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?h%01

https://resh.edu.ru/subject/14/10/

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

JKuBnIe cCTEMBI U BX HN3YUCHUC

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?h%01

https://resh.edu.ru/subject/14/10/

bu6mmoreka [JOK
https://m.edso0.ru/7f41c292

buonorus kiaetku

XuUMHU4YeCKast opraHu3anus KJICTKU

Crpoenue U QyHKIIUH KICTKH

10

0.5

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?h%01

https://resh.edu.ru/subject/14/10/

bu6mmoreka [JOK
https://m.edso0.ru/7f41c292

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?h%01

https://resh.edu.ru/subject/14/10/

bubmuorexa [JOK
https://m.edso0.ru/7f41¢c292

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?h%01

https://resh.edu.ru/subject/14/10/

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



https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292

OOMeH BelIeCcTB U NMPEBpallEHUE SHEPTUU
B KJIETKE

Hacnencreennas un
dbopMarus u peanuzanus e€ B KIETKe

JKM3HEeHHBIN TUKIT KIETKH

CrpoeHne U GyHKIIMH OpraHU3MOB

17

0.5

1.5

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?h%01

https://resh.edu.ru/subject/14/10/

bu6mmoreka [JOK
https://m.edso0.ru/7f41¢c292

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01

https://resh.edu.ru/subject/14/10/

bubmuoreka [JOK
https://m.edso0.ru/7f41c292

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01

https://resh.edu.ru/subject/14/10/

bubmuoreka [JOK
https://m.edsoo0.ru/7f41c292

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01

https://resh.edu.ru/subject/14/10/

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c292

10

Pa3sMHOkeHHME U pa3BUTHE OPraHU3MOB

1.5

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01

https://resh.edu.ru/subject/14/10/

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c292

11

I'emetnka — HayKa 0 HaCJICACTBCHHOCTH U
HU3MEHYUBOCTU OPraHU3MOB

0.5

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?h%01

https://resh.edu.ru/subject/14/10/

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

12

3aKOHOMepHOCTI/I HaCJICACTBEHHOCTH

10

https://lesson.edu.ru/catalog



https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog

https://www.yaklass.ru/?b%01

https://resh.edu.ru/subject/14/10/

bubmuoreka [JOK
https://m.edso0.ru/7f41c292

13

3aKOHOMEPHOCTU U3MEHUYMBOCTH

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?h%01

https://resh.edu.ru/subject/14/10/

bubmuoreka [JOK
https://m.edsoo0.ru/7f41c292

14

I'eneTnka yenoBeka

0.5

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?h%01

https://resh.edu.ru/subject/14/10/

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

15

16

17

CCHGKHI/IH OpTraHnu3MOB

BHOTEXHOIOTUSA U CUHTETHUYECKAS
OHnoorus

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?h%01

https://resh.edu.ru/subject/14/10/

bu6mmoreka [JOK
https://m.edso0.ru/7f41c292

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?h%01

https://resh.edu.ru/subject/14/10/

bubmuorexa [JOK
https://m.edso0.ru/7f41¢c292

https://lesson.edu.ru/catalog

https://www.yaklass.ru/?h%01

https://resh.edu.ru/subject/14/10/

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292



https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/catalog
https://www.yaklass.ru/?b%01
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
1 3apoxIeHUE U PA3BUTHE IBOJIOIIMOHHBIX 4
NpeCTaBICHUN B OUOJIOTHH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
3 MakpoaBosroius 1 e€ pe3yabTaThl 6
[IpoucxoxaeHne 1 pa3BUTHE KU3HA HA
4 P P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOoJI0rus — HayKa 0 B3aUMOOTHOIIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
OpraHu3msl 4 cpesja 0OUTaHUs 1.5
8 DKoJI0Tusl BUJIOB U MOMYJISILUMA 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 UYenoBek 1 OKpyKaromias cpeaa
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




NOYPOYHOE NJTIAHNPOBAHUE

10 KNACC

Ne

I[aTa NMpoOBEACHUSA

Tema ypoka

n/n JlomanHee 3ajaHue

1 04.09.2024 buonorus kak KOMIUIEKCHasI HayKa M KaK 4acTb COBPEMEHHOTO 00IIecTBa §1

2 05.09.2024 JKuBble cucTeMbl U X CBOWCTBA §2

3 05.09.2024 YpoBHEBas OpraHnu3anus KUBbIX CUCTEM §3

4 11.09.2024 Ucropus oTkpbITHS U U3yueHUs KiieTku. Kiierounas Teopust §4

12.09.2024 MeTto1b1 MONIEKYIISIPHOM M KJI€TO4HOH Ononoruu. [lpaktuueckas padbota

5) «M3y4yeHne MeToI0B KJIETOUHOU Onosiorun (xpomarorpadus, snekrpodopes,  §5
muddepennmanbHoe neHTpudyruposanue, [11P)»

6 12.09.2024 XVMMHUYECKUI COCTaB KIETKU §5 nmoBTOPUTH

7 18.09.2024 MuHepaibHbI€ BEIIeCTBa KJIETKU, UX OMOJIOTHYECKas pOJIb §6

3 19.09.2024 Opraandeckue BeniecTBa KJIeTku — Oenku. JlaboparopHas 1;)360Ta §7
«O0bHapyxeHue OEIKOB C MOMOIIBI0 KAaUeCTBEHHBIX PEAKITUI»

9 19.09.2024 CsaoticTBa, k1accuduxays 1 GyHKIUNA OETKOB §8

10 25.09.2024 Opranudeckue BEIECTBA KJIETKU — YIJIEBObI §9




11 26.09.2024 Oprannyeckue BenlecTBa KIETKU — JIUIHUIbI §10
26.09.2024 Hyxneunossie kucnotsl. JIHK u PHK. JlaGoparophnas paGora
12 «MccnenoBanre HYKJIIEMHOBBIX KUCIIOT, BBIICICHHBIX U3 KIETOK pa3nuunbix | §11
OpPTaHU3MOBY
13 02.10.2024 Crpoenne u pynkuun AT®. [Ipyrue nykineosunrpudocdars (HTD) §12
14 03.10.2024 CexsenupoBanue IHK. MeToapl reHOMUKH, TPAHCKPUIITOMHUKH, TPOTEOMUKH | §13
15 03.10.2024 Mertomsl CTPYKTYpHOI OMOJI0THN §13 moBTOPUTH
16 09.10.2024 Tunel knetok. [IpokapuoTnueckas kierka §14
17 10.10.2024 Crtpoenue sykapuoruueckoit kinetku. [Ipaktuueckas pabora «3ydyenue §15
CBOWCTB KJIETOUHOU MEMOpPaHbI»
18 10.10.2024 [ToBepXHOCTHBIN ammapaT KICTKH §16
19 16.10.2024 OnnomemOpanHble opraHouabl KieTku. [IpakTudeckas padota «3yueHue §17
JIBYDKEHUS LIUTOIIa3Mbl B PACTUTENBHBIX KIETKaX»
17.10.2024 IToyaBTOHOMHBIE OPraHOUBI KJIETKA: MUTOXOHAPUU, TUTACTHUIBL.
20 JlaGopatopHas pabota «lccnenoBanue mia3Moin3a U JIeIia3Moin3a B §18
PACTUTENBHBIX KIIETKAX»
21 17.10.2024 HemeMOpaHHBIC OpraHOH/IBI KIIETKH §19
22 23.10.2024 Ctpoenne U GyHKITUH sJIpa §19 noBTOPHTH
23 24.10.2024 CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK dykapuoT. JlaboparopHas paboTa §20

«M3yueHne cTpoeHUs KJIETOK pa3InYHbIX OPraHU3MOB»




24.10.2024 ACCHUMMIISINS U AUCCUMMIISIIIUS — J[BE CTOPOHBI MeTabonu3Ma. Tumsl

24 obmeHa BemiecTB. JlaboparopHas padota «M3ydyeHne KaTaTMTHUYECKOM §21

AKTUBHOCTH (pepMEHTOB (Ha MpUMeEpe aMuiIa3bl UIN KaTallasbl)»
06.11.2024 depMeHTaTUBHBIN XapaKkTep peakluii KIETOYHOTo MeTabonu3ma.

25 JlaGopaTtopHnas pabora «M3yueHue hepMEHTaTUBHOTO PaCIIEIIIICHUS §22
HEPOKCH/Ia BOJOPO/Ia B PACTUTEILHBIX U KUBOTHBIX KIETKaX)

26 07.11.2024 benku-akTuBaTOpHI M OCIKH-UHTHOUTOPHI §23

27 07.11.2024 ABTOTpOGHBIH TUTT OOMEHAa BEIIECTB §24

28 13.11.2024 ®doTocuHTE3 §24 MoBTOPUTH

29 14.11.2024 Xemocunres. Jlaboparopnas pabota «CpaBHeHue npolieccoB (HOTOCHHTE3a U §25
XEMOCHHTE3a)

30 14.11.2024 AHaspobHbIe opranu3mMbl. Bussl 6poxenus. JlabopaTopHas pabota §26
«CpaBHEHHE TTPOIIECCOB OPOKECHUS U IBIXAaHUS

31 20.11.2024 AdpoOHBIE OpraHU3MBbl. JTalbl S3HEPrETUYECKOI0 OOMEHa §27

32 21.11.2024 OHeprust MeMOpaHHOT O rpagueHTa npotoHoB. Cunre3 AT®: padora §28
npoToHHON AT®-cuHTa3b1

33 21.11.2024 Peakmui MaTpraHOTO CHHTE3a §28 TOBTOPHTH

34 27.11.2024 Tpanckpunuus — maTpudsbiii cuHTe3 PHK §29

35 28.11.2024 TpaHCHsIHUA U €€ dTaIbl §30

36 28.11.2024 Koauposanue amunokucaot. Ponb pubocom B GnocunTese 6enka §31




37 04.12.2024 Opranu3anus reHomMa y mpoKapuoT U 3yKaproT §31 noBTOPUTH

38 05.12.2024 MouekynsipHble MEXAaHU3MBbI 3KCIIPECCUH T'€HOB Y 3YKApUOT §32

39 05.12.2024 Bupycbl — BHeK/I€TOUHbIE (POPMBI KU3HU U OOJIUTaTHBIC TApa3UTHI. §33
[TpakTuueckas pabota «Co3nanue MOJEIHU BUPYCa»

40 11.12.2024 Bupycusbie 3a005eBanus 4enoBeKa, )KUBOTHBIX, PACTCHUH §34

41 12.12.2024 HanotexHosioruu B OMOJI0TMH U MEUIIHE §34 noBTOPUTH

42 12.12.2024 JKu3HEeHHBIN UK KIETKU §35

43 18.12.2024 Marpuunslii cunre3 JIHK §36

44 19.12.2024 Xpomocomsl. JlabopaTopHas pabora «3yueHne XxpoMocoM Ha FOTOBBIX §37
MHUKpOIpenapaTax»»

45 19.12.2024 JleneHue KJIETKM — MHTO3 §38

25.12.2024 Tuns! knetok. Kapuokunes u nurokunes. JlaboparopHas pabora

46 «Habnrogenne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX §38 moBTOPHUTH

MUKpOIIpenaparax )»
26.12.2024 Perynsauus xu3HeHHOro 1UKiIa Kietok KonrposnasHas padora Nel mo teme:

47 §39 moaroroBka
«Metabonan3zm»

48 26.12.2024 Opranusm Kak eIMHOE I1eJ10e §40

49 09.01.2025 Txanu pacrenuii. JlabopatopHas pabora «/3ydeHue TKaHel pacTeHUN» §40 moBTOPUTH

50 09.01.2025 §41

Tkanu )KUBOTHBIX U yenoBeka. JlaboparopHas padota «3ydenne TkaHen




15.01.2025

KHUBOTHBIX)»

Opransl. Cucremsl opranoB. JlaboparopHas padota «/3ydeHune opraHoB

>1 I[BETKOBOT'O PACTCHUS 342
52 16.01.2025 Ornopa Tena opraHu3MoOB §42 MOBTOPUTH
53 16.01.2025 JIBuKeHHE OpraHNU3MOB §43
54 22.01.2025 [Turanue oprann3MoB §44
55 23.01.2025 [luranue MO3BOHOYHBIX KUBOTHBIX. [ ulieBapuTebHas cucTemMa 4eaoBeKa §45
56 23.01.2025 Jpixanue opranu3smMoB §46
57 29.01.2025 JIpIxaHu€e MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKA §46 noBTOPUTH
58 30.01.2025 TpaHCIIOPT BEIIECTB Y OPraHU3MOB §47
59 30.01.2025 KpoBenocHas cuctema 1nmo3BOHOYHBIX KUBOTHBIX U YEJIOBEKa §48
60 05.02.2025 Boiaenenue y opranusmoBn §49
61 06.02.2025 3amuTa y OpraHu3MoB §50
62 06.02.2025 HNMMyHHas cucTemMa 4enoBeKa §50 moBTOPUTH
63 12.02.2025 PazipakxuMOCTh M peryIisinus y OpraHu3MoB §51
64 13.02.2025 ['ymopasibHas perysius ¥ S9HIOKPUHHAS CHCTEMa KUBOTHBIX U YEJIOBEKA §52
65 13.02.2025 ®opMBbl pa3MHOKEHHUSI OPraHU3MOB §53




66 19.02.2025 [TooBoe pazMHOKEHUE §54
67 20.02.2025 Meiio3 §55
20.02.2025 ["amerorenes. OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. JlabopaTopHas
68 pabota «/3ydueHue CTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX §55 noBTOPUTH
MHUKpOIpenapaTax»
69 26.02.2025 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTCHE3 §56
70 27.02.2025 3aksajKa OpraHOB U TKaHEW U3 3aPO/IbIIIEBBIX JIHUCTKOB §57
71 27.02.2025 Poct u pa3Butue xuBoTHbIX. JlabopaTopHas padora «BrisBieHHEe TPU3HAKOB $58
CXO/ICTBA 3apO/IbIIIeii T03BOHOYHBIX )KUBOTHBIX»
79 05.03.2025 PasmHoxeHue u pazputue pacrenuil. Jlaboparopnas pabora «CtpoeHue §59
OpPTraHOB Pa3MHOXECHHUS BBICIINX PACTCHUN
73 06.03.2025 Wcropus ctaHOBIEHUS M pa3BUTHS FEHETUKH KaK HaAyKH §60
06.03.2025 OcHOBHBIE TIOHATHS U CUMBOJIBI reHeTHKH. JlabopaTopHas paboTta
74 . §60 noBTOPUTH
«/Ipo3oduina kak 00bEKT TeHETHUECKUX UCCIIET0BAaHHI»
12.03.2025 3aKOHOMEPHOCTH HacleI0BaHMsI MPU3HAKOB. MOHOTMOpHIHOE CKPEIIMBAHUE.
75 [IpakTnueckas padora "M3ydyeHue pe3ylibTaToB MOHOTHOPHIHOTO §61
CKpeIIUBaHUs Y 1p030(HIbI"
76 13.03.2025 [{uTonmornyeckue OCHOBHI MOHOTHOPUAHOTO CKPEILMBAHUS §62
77 13.03.2025 Amnanusupyroiiee ckpeniuBanne. Hemomnoe noMmuHupoBanue §63
78  19.03.2025 §64

Jurubpunnoe ckpeuuBanue. [Ipaktuaeckas padota «/3yueHue pe3ynbTaToB




TUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI»

79 20.03.2025 [{uTonorundeckre OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS §65

80 20.03.2025 CuernieHHOe HaclieIoOBaHUE MTPU3HAKOB §65 MOBTOPUTH

81 02.04.2025 XpoMOCOMHast TEOPHS HACIEICTBEHHOCTH §66

82 03.04.2025 I'enernka momia §67

83 03.04.2025 I'eHOTHI KaK IIEJIOCTHAs CUCTEMA §68

84 09.04.2025 ['eneTnyeckuii KOHTPOJIb PA3BUTHS PACTEHUM, KUBOTHBIX U YEJIOBEKA §69

85 10.04.2025 N3mMeHYnBOCTh NPU3HAKOB. BUibl N3MEHUMBOCTH §69 MoBTOPUTH

86 10.04.2025 MonudukarmoHHas U3MEHIHBOCTh §70

16.04.2025 BapuanuonHslil psa v BapuaniuoHnHas kpusas. JlabopatopHas pabora

87 «MccnenoBanue 3akOHOMEPHOCTENH MOAU(PUKAITMOHHON U3MEHYMBOCTH. §71
[TocTpoeHne BapralMOHHOTO psifia U BApUALIMOHHOM KPUBOW»

88 17.04.2025 ['eHoTHNIMUECKas N3MEHUYNBOCTh. KOMOMHATHBHAS M3MEHUYHUBOCTh §72

89 17.04.2025 MyrtannonHas n3MeHIMBOCTh. [IpakTuyeckas padora «MyTamnuu y §73
Jpo30¢uIIBI (HAa TOTOBBIX MUKPOIpENapaTax )

90 23.04.2025 3aKOHOMEPHOCTH MYTAI[HOHHOTO IpoIiecca. DMUTCHETHKA U STTUTCHOMHKA §73 IOBTOPHTH

01 24.04.2025 I'enetuka yenoBeka. [IpakTuyeckas pabora «CocTaBieHre U aHATN3 §74

POAOCIOBHON»




92 24.04.2025 MeToapl MEIUIIMHCKON TeHETUKU §74 noBTOPHUTH
93 30.04.2025 3HayeHUE MEAUIIMHCKON T€HETUKHU B MPEOTBPALLICHUH U JICUCHUU §76
TCHETUYECKUX 3a00JICBaHHI YeJI0BEKa
94 07.05.2025 OcHoBHble noHATHA cenekiun. Jlaboparopnas pabota «3yueHue copTos §76
KYJBTYPHBIX PACTEHHUH U MOPOJ JJOMAIIHUX KUBOTHBIX)
95 08.05.2025 Mertonp! cenekImoHHON paboTsl. JlJabopaTopHas padora «3ydueHue MeTo10B §77
CEJIEKLIUH PACTEHUIN»
96 08.05.2025 JlocTrxkeHus ceNeKIMU pacTeHul 1 )KUBOTHBIX. [IpakTuyeckas pabora §78
«[IpuBHBKa pacTCHU
97 14.05.2025 CoxpaHeHue, U3y4Y€HUE U UCTI0Ib30BAHUE T€HETUYECKUX PECYPCOB §79
98 15.05.2025 buoTtexHonorus kak Hayka U oTpacib pousBoJcTBa. [IpakTuyeckas padora $80
«M3y4yeHne 00bEeKTOB OMOTEXHOIOTUI»
99 15.05.2025 OCHOBHBIE HAIIPABJICHHUS] CHHTETUYECKON OMOJIOTHHI §OTIOPHBIN KOHCTIEKT
21.05.2025 XpOMOCOMHas U T€HHas1 NHKEHEPUs §OMOpPHBIN KOHCIIEKT
100
Htorosas koHTponbHas padboraNe2 3a kypc 10 kiacca MTOATOTOBKA
101 22.05.2025 MeaunuHckue OMOTEXHOIOTHU §OMOPHBIN KOHCIIEKT
102 22.05.2025 PesepBHblit ypok. [ToBTOpeHue, 06001eHe, ccTeMaTH3alus 3HaHUH §OMOpPHBIN KOHCTIEKT

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102 0 135




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

YuyeOHHK:
TepemoB A.B. T 35 buonorus. buonorunueckue cucremsl u npoueccsl. 10-11 kmaccrl. YueOHuk i 0011eo0pa3oBaTeIbHbIX OpraHu3aui
(yrmybOnennsiit yposens) / A.B. Tepemos, P.A. IletpocoBa.-10-¢ u3a. Ctep.-M:Muemo3uHna,2023

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

IIporpamma:
[Tporpamma asns oOuieo0pazoBarenbHbIX yupexaenuit. A.B. Tepemos, P.A. [lerpocoBa. buonorus. 10-11 kiaccel. YrnyOneHHBIH YpOBEHb.
«MHeMo3uHay.

1. OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. www.digital.1september.ru — O6mepoccuiickuii mpoekt llIkona mudpoBoro Beka
http://www.9151394.ru/ - UadopMaimoHHbIe 1 KOMMYHUKAIIHOHHBIE TEXHOJIOTHH B O0YYEHHH.
http://biology-online.ru/ (CoBpemeHHbIE YPOKH OHONOTHH. BUOTOTHS OHIIAlH)
http://luts.ucoz.ru/load/27-1-0-109 (3anumMaTenbHast OUOJIOTHS)
http://multiring.ru/course/biology/content/index.html#.VVDoJ3FfgX5Q (OtkpsiTast GHOIOTHSI)
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITon6opka uHTEpHET-MaTEepUANIOB U1l YUUTENIeH OMOIOTHH TI0
Pa3HBIM OMOJIOTHYECKUM JUCIMIUIAHAM.

ook wm



http://www.digital.1september.ru/
http://www.9151394.ru/
http://biology-online.ru/
http://luts.ucoz.ru/load/27-1-0-109
http://multiring.ru/course/biology/content/index.html#.VDoJ3FfgX5Q
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOT0 00111ecTBa
JKuBbIe cHCTEMBI M X CBOWCTBA 1
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas Teopus
Metoasl MONEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHON OUOJIOTHH 1 05
(xpomarorpadus, anexrpodopes, '
TuddepeHMaIbHOe HEeHTpU(YTUpOoBaHUE,
ITLIP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepanbHble BEIECTBA KIETKH, UX 1
Ouosoruueckas poiib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupuKanyst U QyHKIUN 1

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

11 Opranuyeckue BeIecTBa KIETKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopatopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)

14 CexBennpoBanue [JHK. Metozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeToibl CTPYKTYPHOM OHONIOTHH

16 Tuns! kietok. [IpokapruoTrndeckas kieTka
CtpoeHnune 3yKapuoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «3yueHne cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBIN anmapar KJIEeTKH
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTnueckas padora «M3y4yenne 05
JIBYDKEHUS [IUTOIIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[TomyaBTOHOMHBIE OPTaHOHIBI KIIETKH:

20 MHUTOXOH/IPHH, TIacTUIbL. JIabopaTopHas 0.5
pabora «VccrnenoBanue miasMoiansa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HememOpaHHbIE OpraHOU bl KJIETKH

22 Crpoenue u GyHKIUH S11pa




23

CpaBHUTEbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas padora
«M3ydeHune cTpoeHwHsI KIIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboan3Ma. THumbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKONW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIIa3bl WIK
KaTaasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
pacIIeIUIEHHs IIEPOKCHIa BOAOPOAA B
PACTUTENBbHBIX U KUBOTHBIX KIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

29

XemocuHntes. JJaboparopnas pabota
«CpaBHeH#He TiporieccoB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

31

32

AHa3poOHBIC OpraHnu3Mbl. Buibl OpokeHusI.

JlaGopaTtopHnast pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUSI U JTBIXAHHS
AdpoOHBIE OPTraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

DHeprust MeMOPaHHOTO TPaJIMeHTa
npoTtoHoB. Cunte3 AT®: paborta




npoToHHON AT®-cuHTAa3bI

33 Peakiiun MaTpu4HOTO CHHTE3a
34 Tpanckpunius — marpuudbiii cuaTe3 PHK
35 Tpaucasus u e€ Tarnbl
36 KonupoBanue aMmuHOKUCIOT. Posib
pubocoM B OMocuHTE3€e OenKa
37 Opranuzanus reioMa y IpoKapuoT u
JyKapuoT
38 MoutekysipHbIE MEXaHU3MbI SKCIIPECCHH
TCHOB Y 3YKapHoOT
Bupycbl — BHekJIeTOUHBIE ()OPMBI KUZHU U
39 obsuraTHbIe Mapa3uThl. [IpakTuyeckas 0.5
pabota «CoznaHue MOEIN BUPYyCa»
40 BupycHrle 3a0601eBaHus yeI0BeKa,
JKUBOTHBIX, PACTCHUN
41 HanorexHomornu B OMOJIOrMY U METUIINHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JIaboparopHast pabota
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperapaTax»
45 JleneHue KJIETKM — MHTO3
Tumnbl kneTok. KapruokuHes3 U MUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOITpeTapaTax)»
47 Perynsnmst >ku3HEHHOTO ITUKJIA KJIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Tkanu pacrenuii. JJaboparopuas pabora

49 . - 0.5
«V3ydyenune TkaHel pacTeHUN»
TkaHU )XKMBOTHBIX M YEJIOBEKA.

50 JlaGopaTtopHnas pabora «/3yueHne TkaHeu 0.5
KUBOTHBIX»
Opransl. CucreMsl opranoB. JIaboparopHast

51 pabota «/3y4yeHue opraHoB IBETKOBOT'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

94 [Iutanue oprann3MoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MM03BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHCTIOPT BEMIECTB Y OPraHU3MOB

59 KpoBeHocHas crcrema mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucTema yenoBeka

63 PaznmpaxumMocTh 1 peryisinus y
OpPTraHU3MOB

64 I'ymopainbHas perynsnus 1 9HI0KpUHHAS

CHUCTEMA XUBOTHBIX MU YCJIOBCKA




65

Dopmbl pa3MHOKEHHUSI OPTaHU3MOB

66
67

[TonmoBoe pazMHOKEHUE

Metio3

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«/3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax

0.5

69

70

71

NunuBuayansHOE pa3BUTHE OPTaHU3MOB —
OHTOI'CHE3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

PocTt u pa3zButne XKUBOTHBIX.
JlaGopatopHas pabota «BrisBieHHe
IIPU3HAKOB CXOJACTBA 3apOAbIIIEH
MO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PasMHOXeHUE U pa3BUTHE PACTEHU.
JlabopaTtopHnast pabota «CTpoeHue opraHoB
Pa3MHOKEHUS BBICIIUX PACTEHUI»

0.5

73

74

75

HCTOpI/ISI CTAaHOBJICHUSA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

OCHOBHBIE TIOHATHS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{pozoduia kak
00BEKT T€HETUYECKNX MCCIIEIOBAHUN

3aKOHOMEPHOCTH HACJIE0BAHUS
pU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas pabota
"H3yueHne pe3ynbTaToB MOHOTHOPUIHOTO
CKpentuBaHusl y Apo30duibr"

0.5

0.5




[uTonornueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEeLBaHUs

77 AHanusupyrouiee ckpeuiuBanue. Hemonnoe 1
JOMUHUPOBAHHE
JlurubpuiHoe CKpeluBaHue.

78 [IpakTuueckas padora «M3yueHue 1 05
pe3yabTaTOB TUTHOPUIHOTO CKpPEIUBAHUS '
y IpO30(HITBD»

79 [{uTonoruyeckre OCHOBBI AUTHOPHUIHOTO 1
CKpEeLMBaHUS

80 CueruieHHOE HacJeI0BaHUE IPU3HAKOB 1

81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1

82 I'eneTuka nona 1

83 I'eHoTHIT KaK 1IEIOCTHAS CHCTEMA 1

84 ['eHeTHUECKUI KOHTPOJIb PA3BUTHS 1
pacTeHui, )KUBOTHBIX U YEJIOBEKA

85 M3MeHunBOCTS TPU3HAKOB. Busl 1
U3MEHYHUBOCTH

86 MoudukaroHHast ©3MEHINBOCTh 1
BapuannoHHbIi psit 1 BapHalliOHHAs
kpuBast. JlaboparopHas paboTa

87 «HccnenoBanue 3aKkOHOMEPHOCTEN 1 05
MOIU(PHUKAITTOHHON H3MEHYMBOCTH. '
[TocTpoenne BapuaOHHOTO psiia U
BApUALIMOHHON KPUBOII»

88 I'eHoTunMueckas N3BMEHUYNBOCTb. 1

KoMOunatuBHast N3MEHYHUBOCTE




89

MyTtannoHHas HK3MEHYUBOCTb.
[IpakTrueckas pabora «MyTaruu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAllMOHHOIO IIPOLIecca.
ONUreHeTHKa 1 SIUreHOMHUKa

91

92

['eneruka yenoseka. [IpakTuueckas pabota
«CocTaBiieHUE U aHATIN3 POJIOCIOBHOI»

MeTtoasl MEQUIIMHCKON N'eHETUKHU

0.5

93

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I 1 JICUCHUHU I'CHCTHYCCKUX
3200J1€BaHNI YETIOBEKA

94

95

96

97

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJIBbTYPHBIX paCTeHI/Iﬁ " IOpOoJa AOMAITHUX
JKUBOTHBIX)»

MeToap! ceneKIIMOHHON paboTHl.
JlaGopaTtopHast pabota «M3yueHue MeTo10B
CEJIEKIIMU PACTCHUIN»

JloCTHKEHMS CEJIEKIIUU PACTECHUM U
*KHUBOTHBIX. [IpakTnueckas pabora
«IIpuBuBKa pacTeHUI»

CoxpaHeHue, U3y4YEeHHE U UCII0Ib30BaHNE
TEHETUYECKUX PECYPCOB

0.5

0.5

98

buotexHoiorus Kak Hayka u 0Tpacib
npousBocTBa. [IpakTnyeckas padora
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI

0.5

99

OcHoBHbIE HaNpaBIEHUS CHHTETUYECKON




OouoJIoTnun

100 XpOMOCOMHasI ¥ T€HHAss HH)KCHEPHS 1
101 Menunuackre OMOTEXHOIOT NI 1
PezepsHnbiit ypok. [ToBTOpeHue,
102 y 1
0000111eHNEe, CUCTEMATH3AIHS 3HAHUI
OBILEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpommononHas teopust Y. Jlapsuna 1
5 JIBHoKyIIME CHIIBI SBOJIOLMU BUIOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIIN 1
1 UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
6 [Momymsius — sneMeHTapHas €MHULIA 1
HBOJIIOIIH
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, Ouonormueckas
1 EcrecTBeHHBIN 0TOOP — HANPABJISIIONITUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopuas pabota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Tpumepsl npucnocodIeHU Y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCThY

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEeHHE BUOB
10 MOP(OJIOTHIECKOMY KPHTEPHIOY»

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHUKPO3BOJIIOIWHU U SITUACMHUOJIOT N

MaKpOBBOJ'HOI_II/ISI. ITaneonToMOrn4YecKyue
MCTOABI U3Y4YCHUA 3BOJIFOINTUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

22

OMOpPHOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MonekyapHO-TeHETUYECKHUE,
OMOXMMHUYECKHE U MAaTeMaTHUECKUe




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOIUA
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.
29 JlaGopatopHnas pabora «3yuenue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOCHHUSI TIO3BOHOYHBIX YKHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHMYECKOro
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTPOIOJIOTHS — HayKa O 4eJIOBEKe

41 Passutne npeacrasnenuit o
MIPOUCXOXKACHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTAIH1 AHTPOIIOTEHE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydyeHue 3K0I0rnYecKuxX 0.5
aJanTanui 4eJI0BeEKa

49 Me:xucuuIIMHapHble METO b

AHTPOITIOJIOTUHN




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl sxkonorun. JlaboparopHas pabora

51 «M3yueHne METOA0B IKOJOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abuortnyeckue pakropsl. Temneparypa
KaK 9KOJIOTUYECKHI pakTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKkosiorudeckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHHS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 Kuznennsie popMbI OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpeJie 1
oOuTaHus

62 DKOJIOTUYECKHUE XapaKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYPA OIS IIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta YnMCIIEHHOCTH MOMYJISIINH.
KpuBbie BbDKHUBaHHS
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CEMSIH PaCTEHUH K PaCCEIICHUIO»

69 Bun kak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPAILIUI
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 JKkocucTeMa KaK OTKPbITas CHCTEMa

73 KpyroBopot BelecTs 1 MOTOK SHEPTHUU B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCHCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMbI MOpEil U OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckast pabora 05
«3yuenne u onrcanue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBYS 3arpsi3HEHU N

82 pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 06009Ka
3emnn

84 VYuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BeliecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue genoBeka Ha 6nochepy

o1 AHTpPONOr€HHOE BO3/ICUCTBHE HA
paCTUTENbHBIN U JKUBOTHBIM MU

92 Oxpana mpupo bl

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TemMe «MHUKPOIBOIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XU3HU HA 3eMIIe)

08 Oo6o06menue no Teme «IIpoucxoxacHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O060061IeHre 1o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSX OPTaHH3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUSN

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue mo Teme «buocdepa — 1
JI00aTbHAs IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



